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Abstract

In the recent past, computer programs have been used extensively to
manage Information Technology projects. It has become almost man-
datory for software development managers and students of Information
Technology to learn how to use computer software to manage projects
using computer software.

Computer Support for Successful Project Management: Using MS Project
2016 with Information Technology Projects is a book intended to help
Information Technology management professionals and students, in
using popular software MS-Project. Although there are many books on
MS-Project, there are very few that cover the subject from the Informa-
tion Technology managers™ perspective. This book uses guided examples
from the Information Technology sector. Most of the relevant project
management terminology, concepts, and key processes have also been
discussed, based on the standards of the Project Management Institute.
This book helps software development project managers to easily relate
with the projects they execute in their day-to-day life.

The author has included advanced topics like earned value analysis
and multiple project management. A discussion on Agile Methodol-
ogy and how MS-Project facilitates Agile Project Management has been
included in the book. You also learn how a tool like MS-Project can be
used for processes related to risk, quality, and so on, in addition to meet-
ing project objectives like scope, time, and cost. This book helps you to
transform yourself from an Information Technology professional to an

Information Technology project manager.

Keywords

agile, information technology, Microsoft Office Project, MS Project,
Office Project, PMBOK, PMI, Project 2016, project management,
project professional, scheduling software, software development, software

project management
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Introduction

About This Book

In recent years, Microsoft Project (MS-Project) has evolved as a power-
ful tool for creating and managing projects, across various domains. The
Information Technology is a sector where timely delivery of projects is
very important. It becomes all the more important to estimate the sched-
ule and cost of projects properly and also track the projects. Although
there are many books on using MS-Project for managing projects, very
few of them discuss the functionality with examples from the Informa-
tion Technology sector. Computer Support for Successful Project Manage-
ment: Using MS Project 2016 with Information Technology Projects offers
a comprehensive look at some of the key project management processes
and also how engineers, practitioners from the Information Technology
sector, can use features of MS-Project to their advantage.

This book starts with an introduction to Software Process Models and
Project Management. Subsequently, the key project management pro-
cesses related to project scope, time and cost management are discussed.
Once the discussion about arriving at project schedule and cost con-
cludes, it discusses about project monitoring. This book also deals with
additional topics like managing multiple projects and using MS-Project
in managing other project objectives like risk and quality. More impor-
tantly, the book discusses using MS-Project for Agile project manage-
ment, though in brief.

In addition, this book includes several appendices. The appendices
give you an introduction to Microsoft project, project server, and using

MS Project with other office products.

Assumptions About You

This book assumes that you have experience in using MS Windows and
also in using some MS Office applications like MS Excel. It also assumes

that you have knowledge related to Information technology.



xiv. INTRODUCTION

How to Use This Book

This book facilitates you to work with MS-Project Professional 2016 (and
also with Project Standard). However, if you have not used it, it is better
to go through Appendix-C, A Quick Introduction to MS Project 2016, to
start with. If you have not undergone any formal project management
training program, going through the first chapter (Chapter 1) helps you
to understand project organizations and different knowledge areas of
project management. Chapters 2 to 11 discuss using MS-Project to man-
age projects.

Appendix D discusses using MS-Project with other office products like
Excel and PowerPoint. Chapters 2 to 11, Appendix C, and Appendix D
can be roughly divided between two portions. The first portion is an
explanatory part, which defines the core concept, and the second contains
hands-on activity (enumerated procedure). Examples from the Informa-
tion Technology sector have been used both for explaining the core con-
cept and hands-on exercise. The hands-on activities are guided exercises
and may require practice files. All the files are in the folder Practice-files
and the folder can be downloaded from the web page:

htep://businessexpertpress.com/books/computer-support
-for-successful-project-management-using-ms-project-2016-with
-information-technology-projects/

Please note that MS-Project program is not available on this website.
You may have to purchase the same or download a trial version to use
with the book.

The following table lists the practice files for hands-on exercises of

this book.

Chapter number Practice files

Chapter 1 No practice file

Chapter 2 Math Lib Original.mpp

Chapter 3 Porting-orginal.mpp

Chapter 4 ResourceAllocl-orginal.mpp

Chapter 5 Math Lib-original.mpp
Resource-Level-Start mpp

Chapter 6 Testing-project-with-resources -orginal.mpp




INTRODUCTION

Chapter 7

enhancement-start.mpp
web-site-improvement-start.mpp

Chapter 8

bank_app_desn_complete.mpp

Chapter 9

In Dependency folder two files
hw-setup.mpp

Testing-project.mpp

In Files-for-consolidation folder two files
AppDevelopment.mpp
Testing-project.mpp

Chapter 10

AppDevelopment-start.mpp
enhancement-start.mpp
RiskRegister-Software-Project.xls

Chapter 11

Agile-project-management—-Start

Appendix D

AppDevelopment.xls
Project-Progress-Report.doc

enhancement- complete.mpp

XV






CHAPTER 1

Introduction to Information
Technology Project
Management

Objectives

1. Understand about the Software Process Model
2. Understand about the waterfall model and the Agile Development

3. Learn at Macro Level how MS-Project can help project managers

A Project is defined as a temporary endeavor undertaken to create a unique
product, service, or result. For example, if you are creating a mobile app
for a bank to enable the customers to do financial transactions, it is a
project. If you are improving the performance of an enterprise grade

information technology system, it is a project.

Project Phases and Phase-to-Phase Relationships

A project passes through a series of phases from the start to closure. The
phases are time bound, and provide intermediate results (or deliverables).

Broadly there can be three types of phase-to-phase relationships:

1. Sequential relationship, in which the project is divided into separate
phases and each phase is carried out successively in sequence;

2. Overlapping relationship, in which phases may be overlapping;

3. Iterative relationship, which has been used extensively in the recent

past for projects with rapidly changing requirements.
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The Software Process and the Process Models

We did discuss about Project, Project Phases, and phase-to-phase rela-
tionships in earlier paragraphs. The sequence of phases for the entire life-
time of a product is described by a Process Model or a Product Life Cycle.
This covers everything from the initial commercial idea until the final
un-installation of a software product after its use. A Product Life Cycle is
longer than a Project Life Cycle. A Product Life Cycle can spawn many a
projects (Figure 1.1).

In addition to the phases, a Process Model will also give a picture of

the following:

* The tasks that have to be carried out in each of the phases or
subphases, along with their sequence.

* The role, responsibilities, and the essential skills of the
project team members or internal stake holders.

* 'The work products or deliverables that have to be generated
or evolved in each of the activities. Besides the final product,
there are usually several other items that have to be generated
during the development of a product. For example, Software

Architecture Document, Test reports.

Product life cycle

Change or enhancement

| i Product

Figure 1.1 Relation between Product Life Cycle and Project Life
Cycle

Business
plan

Project life cycle

L —
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Therefore, a Process Model provides a framework that guides plan-

ning and tracking of a project.

The Waterfall Model

The waterfall model is the first process model which was introduced and
has been used in software engineering extensively. Initially computer pro-
grams used to be simple and primitive meeting a few specific require-
ments. As programs became bigger and complex, the need for a better
requirements elicitation and thoughtful design and so on emerged. Pro-
grammers found it more and more difficult to keep an abstract of the
program in their mind and transfer it directly into code. A separate and
detailed testing phase performed by dedicated testers got evolved, to get
the programs tested independently. The different phases of software engi-
neering were identified and simply cascaded in each other (Figure 1.2),
allowing for loops in case it was found in a subsequent phase that the
previous phase was not done properly.
The phases of “The Waterfall Model” are:

Requirement Analysis and Definition: All requirements of the sys-
tem which have to be developed are collected and analyzed during
this phase. Like in other process models requirements are split up
in functional requirements and constraints which the system has
to fulfill. Requirements have to be collected by analyzing the needs
of the end user(s) and other key stakeholders. Checking them for

Requirements engineering
System design

Software design

Software programming

nd verification

System val

Figure 1.2 The Waterfall Model with different phases
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validity and the possibility to implement them is also done at this
stage. Requirements Specification Document is an outcome of this
phase and it is used as an input for the next phase (that is system
design) of the model.

System Design: This involves an architectural design which defines
and describes the main blocks and components of the system, their
interfaces and interactions. By this, the needed hardware is defined
and the software is split up in its components. This phase generates a
System Architecture Document. This not only serves as an input for
the software design phase of the development, but also as an input
for hardware design or selection activities. Usually in this phase var-
ious documents are generated, one for each discipline, so that the
software usually will receive a software architecture document.

Software Design: The software design will break main blocks further
down into code modules. The interfaces and interactions of the
modules are described, as well as their functional contents. As an
outcome, Software Design gets documented and forms base for the
implementation work.

Coding: Actual coding is started. The system is first developed in
smaller portions called units or modules. They are able to stand
alone from a functional aspect and can be tested for the same. Each
unit is developed independently and can be tested for its function-
ality. This is the so-called Unit Testing. It simply verifies if the mod-
ules or units to check if they meet their specifications. This involves
not only functional tests at the interfaces of the modules, but also
more detailed tests which consider the inner structure of the soft-
ware modules. They are integrated later on to form the complete
software package.

Software Integration and Verification: During integration the units
which are developed and tested for their functionalities are brought
together. The modules are integrated into a complete system and
tested to check if all modules put together operate as expected.

System Validation: After successful integration, the complete system
has to be tested against its initial requirements. This will include

the actual hardware and the environment, whereas the previous
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integration and testing phase may still be performed in a different

environment or on a test bench.

The system is delivered to the customer or the end user and will be
used the first time by him. Not only the customers (or the end users) will
check if the requirements were implemented as expected, but they will
also validate if the correct requirements have been set up in the beginning.
In case there are changes necessary, it has to be fixed to make the system
usable or to make it comply with the customer wishes. In most of the
“Waterfall Model” descriptions, this phase is extended to a never-ending
phase of “Operations and Maintenance.” All the problems which were
not captured during the previous phases will be solved in this last phase.

The Waterfall Model has several weaknesses. The prominent ones are:

* It is required to elicit all the requirements in the initial phase
itself. However, in actual practice, only a part of the require-
ments is known at the beginning.

* Iterations are only meant to happen within the same phase
or at best from the start of the subsequent phase back to
the previous phase. This develops the tendency to patch
problems with insufficient fixing of problems than solving
root causes.

* The further development may be squeezed into the last never
ending maintenance phase (as enhancement requests). This

may virtually run without a proper process.

Agile Development

Agile Project Management is a method of delivering projects in a highly
flexible and interactive manner. It is derived from Agile Software Devel-
opment standards. It is a variant of iterative life cycle where deliverables
are submitted in stages in weeks as shown in Figure 1.3. There are several
variants in Agile, including Scrum and Extreme Programming.

Given as follows are four distinct items of Agile Manifesto which need

to be addressed by the methodology:
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/

Requirement

Testmg
Iteratl()n 3
(2-3 months)
Tes Requirement
esting analysis Construction Design

Iteration 2
(2-3 months)

Planning
. Requirement
Testing
Analysis

Iteration 1
(2-3 months)

Construction Design

Figure 1.3 Agile development with iterations

Individuals and Interactions: In Agile development, self-organization
and motivation are important. Interactions among team members
are increased with colocation and pair programming.

Working software: In Agile, delivering a piece of working software
to clients is more important than presenting a piece of document
in the meeting.

Customer collaboration: In Agile, continuous customer or stake-
holder involvement is very important (as all the requirements
cannot be collected at the beginning of the software development
cycle).

Responding to change: There has to be quick responses to change

and continuous development in Agile development environment.

Advantages and Disadvantages of Agile

Waterfall, as a Project Management methodology, has been criticized for

not being able to cope with constant changes in software projects. The

iterative nature of Agile makes it an excellent alternative when it comes

to managing software projects. Agile, however, has its disadvantages. As
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many believe that it doesn’t scale well, waterfall methodology is still used

for many large software projects.

Role of a Project Manager

Project management is the discipline where the knowledge, skills, tools, and
techniques are applied to project activities to take the project from concept to
completion. In general, project managers have the responsibility to lead
and manage the team to achieve the project objectives. In doing so, they
also have to satisfy the needs of various stakeholders like customers, spon-
sors, and team members in a balanced manner. As project management is
a critical strategic discipline, the project manager’s role involves achieving
the strategic objectives using the team.

What knowledge and skills are required for the project manager or
project management team? To manage projects effectively, there are five
areas of expertise needed.

These five areas are:

1. Knowledge of project management processes, and tools like
MS-Project.

2. Knowledge of application area like Information Technology,
Automotive Product Development.

3. Understanding of project environment like political environment.

4. General management skills like marketing.

5. Interpersonal skills like motivating the team.

These areas are not distinct and may generally overlap.

Project Management and MS-Project

As we discussed in the earlier section, skills related to tools like
MS-Project are part of the essential skills of a project manager. The
project manager also has the responsibility of engaging stakeholders and
managing their expectations. MS-Project can help a project manager in

doing that.
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Project information

Professional

Project ) .

planner / cost ! Owner/ client Executive Contractor
manager

accountant

Figure 1.4 MS Project helps to share project information with various
project stakeholders

Many engineers tend to believe that a tool like MS-Project is used
only for scheduling. However, it has utility much beyond scheduling. It
is very important that projects are managed in an integrated way. For this
to happen, the critical and relevant project information should be shared
across all departments and also with various stakeholders. Software like
MS-Project helps in achieving the same as depicted in Figure 1.4. Because
of this, various stakeholders like team members, project managers, and
suppliers can be on the same page. Finally, this reduces risks and increases
profitability.

How do tools like MS-Project help various stakeholders? Man-
agement needs a macro level view of the project through reports like
Milestone reports (delivered via e-mail or interactive browsers). Although
very senior professionals like general managers and vice presidents do
not schedule the project themselves, they may want customizable project
information. MS-Project displays project schedule and cost metrics so
that project profitability can be improved. Various financial reports (like
cash flow over time) can be generated during planning; helping project
sponsors forecast the cash flow.

Project schedulers and planners can use MS-Project to schedule
projects with ease, to establish company standards using company-specific

templates, and to perform baseline analysis to understand exact project
Yy
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costs. As MS-Project supports consolidating multiple projects, schedul-
ers can easily consolidate subcontractor schedules. MS-Project provides
project schedulers with the basic tools to easily plan and control projects.

Planning and controlling a small project may be easy. However, plan-
ning and controlling a large project are not easy. Schedulers can quickly
create optimum project plans and zero in to understand the critical path
in large network diagrams. They can easily create “what-if?” project sce-
narios to simulate possible adjustments, including compressing the sched-
ule with fast tracking (to work in parallel). MS-Project enables schedulers
to examine an activity—and its predecessors and successors. It helps to
determine why an activity is scheduled at a particular time, and answer
questions such as: Were any of its predecessors delayed? Do any of its
predecessors or successors have constraints?

MS-Project also helps a project team in various processes related to
other knowledge areas (other than project schedule or time manage-
ment) as well. Figure 1.5 shows how MS-Project helps in managing
various processes related to different knowledge areas of the project. It
helps the project team to identify, quantify, and mitigate risks such as
late supply of hardware, or additional software installations. Risks can
be categorized and control plans can be documented as part of the over-

all project plan. MS-Project also helps teams prepare for the unexpected

Project
performance | Project planning Project risk

reporting and scheduling management
analysis

Standards

Figure 1.5 MS-Project helps in various Project Management
processes of different knowledge areas
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through a “what-if?” project and resource-simulation engine to determine
the schedule and cost exposure of project risks. With this information,
project managers and schedulers can flag potential risks and take neces-
sary steps to plan an appropriate response.

Many of these features, right from creating and using templates to
managing multiple projects, have been discussed in this book, with guided
examples. We will be looking at this in detail in subsequent chapters.

To conclude, we looked at a project life cycle, different software
process models and skill sets required for a project manager in this
chapter. We also understood (at a macrolevel) how MS-Project can help

various stakeholders.



CHAPTER 2

Scope Management

Objectives

On completion of this chapter, you should be able to

1. Understand what is meant by project scope management

2. Understand the difference between project scope and product scope

3. Know various scope management processes

4. Understand what is meant by work breakdown structure(WBS) and
WBS dictionary

5. Learn how to use MS-Project to create WBS

Scope is one of the key objectives of the project along with schedule,
cost, quality, and so on. It is important to define the scope of the project,
to plan the schedule and the cost of the project. That is why some key

planning processes are related to scope management.

What Is Scope Management?

The goal of the project scope management is to ensure that all the required
work and only the required work are included and executed in the proj-
ect. Hence, scope management consists of processes to ensure that the
requirements of the customer and other stakeholders are captured in a

specification of work.

Project Scope Versus Product Scope

The scope of a project consists of the project scope and the product scope
as shown in Figure 2.1. The project scope is defined as the work that must

be performed to deliver the required products, services, or results with the
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Project scope

Product scope

Figure 2.1 Project scope is not the same thing as the product scope.
Project scope is the work required to deliver the product scope

specified functions and features. The product scope is the set of functions
and features that characterize a product, service, or result to be delivered
by the current project.

For example, if you are purchasing and deploying a software in a
bank to streamline various day-to-day operations, specifications like the
software should be able to manage various operations related to savings
bank accounts, fixed deposit accounts of a million customers, and so on,
form the part of the product scope. Tasks like hiring a consultant, prepar-

ing a bid document, and so on, form the part of the project scope.

Project Scope Management Processes

These six processes mentioned subsequently are part of the project scope
management according to the Project Management Body of Knowledge
(PMBOK):

1. Plan scope management—Document how the project scope is defined,
validated, and controlled.

2. Collect requirements—Define the project and product requirements
and develop a plan to manage those requirements. Project stakehold-
ers list is an input for collecting requirements. This will help clarify
what needs to be done.

3. Define scope—Develop a detailed description of the project and the
product that will determine what needs to be done by the project

team.
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Requirements

documents

Project scope statement

Create work
breakdown
structure

Scope baseline

Control scope

Figure 2.2 Relation among project scope management processes

4. Create work breakdown structure (WBS)—Break down the scope into
concrete, easily manageable components. This logically completes
the scope base lining.

5. Validate scope—Formalize the acceptance of the completed project
deliverables. Identify how you will verify that the project scope has
been executed as planned.

6. Control scope—Determine how to monitor the status of the project

and product scope and monitor and control changes to the scope.

Let us look at the illustration shown in Figure 2.2 to understand how
some of these processes are related and what key outputs these processes
produce.

We will study the key process of creating WBS and using MS-Project

to create WBS in subsequent sections.

Create WBS

As you know, information technology projects may cost millions of
dollars and take hundreds of person years of effort. It is not easy to sched-
ule, estimate, and track such projects. How do you ensure that all the
work defined as the scope of the project is accounted for? The answer lies

in creating and using a WBS. It ensures that the work is decomposed into
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Figure 2.3 Creating a WBS is like eating an elephant byte by byte

small enough packages. To give an analogy, creating a WBS is like eating
an elephant one byte at a time (Figure 2.3).

In a project, a WBS is represented as an elaborate outline, providing
each task with a WBS code that identifies where it falls within your proj-
ect plan. The product-specific work and process-specific work are broken
into small manageable components, as illustrated in Figure 2.4. Note that
the sequence of the work does not matter at this stage. Creating a quality
WBS may take substantial amount of time and generally involves brain-
storming of stakeholders.

A WBS for a large project will have multiple levels of detail, and the
lowest WBS element will be linked to functional area cost accounts that

are made up of individual work packages. Whether you need three levels

Product part Process part
Level 1 Intranet project
r'd
Level 2
Desien Define Project

E requirements management

. Project
Leval 3 Concept Layout

planning

Figure 2.4 WBS: product and process parts
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or eight, work packages should add up through each WBS level to form
the project total.

WBS Numbering and WBS Dictionary

WBS elements are usually numbered, and the numbering system may be
arranged the way you choose. In a WBS code, each indent level in your
task structure is given a set of letters, numbers, or characters that you
define. For example, the phases may be given a set of characters; the tasks
may be given a number; and the subtasks may be given a lowercase letter.

In a project, you can also assign a prefix for the code, to indicate the
task’s project. The sample WBS of a retail website project (Figure 2.5)
illustrates the use of prefixes in identifying components of a WBS. Hence,
the box numbered 123.1.1 will tell you that it is in the first box in level

1,and is the first box in level 2 of the project numbered 123.

Project 123
retail web site

123.1.0 123.3.0
i 123.2.0 ite softws 123.4.0
project management Site software Testing and
and Design development s .
. . . . production
integration and engineering
| 123.1.1 123.2.1 | 1233.1 | 123.4.1
Requirements Conceptual Hypertext links Functionality testing
] 123.1.2 123.2.2 ] 1233.2 L 123.4.2
Project planning Detailed Backend and data base Scalability tuning
123.3.3 123.4.3
—— 123.1.3 Project execution —{  User interface and —  Delivery and user
graphics training
|| 123.1.4 Monitoring L 123.3.4
and control Content creation
| | 123.1.5 Archival
and closeout

Figure 2.5 Sample WBS of a retail website project
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If a WBS is extensive and if the category content is not obvious to the
project team members, it may be useful to write a WBS dictionary. The
WBS dictionary describes what is in each WBS element, and it may also
say what is not in an element, if that is unclear. Here is a sample of a WBS

dictionary description:

WBS  Element 123.1.1.—Requirements—This element includes
the effort to gather various requirements related to the website.
These requirements include various stakeholder requirements (like
user, administrator, and server-owner). It does not include the work

required to write design specifications of the website.

In MS-Project, one can use subtasks and summary tasks to decom-
pose project-related work. MS-Project also provides features to assign
WBS codes. Let us do an exercise to find out how MS-Project can be used

to assign WBS codes in a Project.

Example Problem: Generating WBS Codes
for a Task List in a Project

In the example problem, we are going to use a project called Math lib
which has partially built task lists (with a specific hierarchy). This already
has some summary tasks and subtasks for a mathemartical library devel-
opment. The purpose of this is to demonstrate how we can build a WBS
code structure (and display the same) and WBS numbers in MS-Project

professional.

* Copy the project file Math lib original from Practice-Files/
Ch02 to your working directory. Rename the file as Math lib.
Double click on the file Math lib, to open it in MS-Project
2016.

* As a first step we will generate codes for the tasks using a
simple coding system known as outline number. Oudline
numbers offer a simple and primitive coding system for the
project. These are auto generated in MS-Project based on the

task level (indentation) and you cannot change these directly.
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You cannot use characters and alphabets for outline numbers,
as it is too primitive a system. Outline numbers have to be numeric.
To display outline numbers, on the Format tab, in the Show/Hide
group, select the check-box Outline Number. Outline numbers
get displayed adjacent to each task, in the task name column itself
as shown in Figure 2.6.

e Next we will create a custom WBS code, which can also have
alphabets and special characters. For this we have to create a
code mask and only this single code mask will be used for the
entire project.

* On the Project tab, in the Properties group, click on the
WBS button. Select Define Code from the drop-down, as

shown in Figure 2.7.

You will get the WBS Code Definition dialog box, as shown in the
illustration (Figure 2.8). This dialog box has to be used to define and

format a WBS code structure. This will also help to preview the code

Task Name v Duratio v  Start ~ | Finish M F T S W s T M F T s w s T
0 |4 Math Lib 101 days Mon 5/2/16  Mon 9/19/16 r
1 1Plan Project 8days  Mon5/2/16 Wed 5/11/16 :1
2 2 Analyze Requirements 10days Thu5/12/16 Wed 5/25/16 | 1
3 3 Develop Functional ~ 20days Thu5/26/16 Wed 6/22/16
Specification
4 4Develop Technical Spec 15days  Thu6/23/16  Wed 7/13/16
E 5 | » 5Module One 15days Thu7/14/16  Wed8/3/16
g u 4 6 Module Two 29days Thu7/14/16 Tue 8/23/16
E 12 6.1 Coding 20days Thu7/14/16 Wed 8/10/16
3 B 4 6.2 Unit Testing 9days Thu8/11/16  Tue8/23/16
1 6.2.1Create UnitTe: 3days  Thu8/11/16  Mon 8/15/16
15 6.2.2Execute Test Sdays  Tue8/16/16 Mon 8/22/16
16 6.2.3Document&Ri1day  Tue8/23/16 Tue 8/23/16
17 7Integration and Testing 8days ~ Wed 8/24/16  Fri 9/2/16 kl
18 8Technical Documentati 8days  Mon9/5/16  Wed 9/14/16 -
19 | 9 Close Project & Archive 3days  Thu9/15/16  |Mon 9/19/16 [ ]
Documents
Figure 2.6 Display outline numbers using the check-box from the
Show/Hide group under the Format tab
+ m : o = Status Date: FEJNA ~ ABC
s H | ] B B B pumeiw ¥
Subproject & My Apps ~ PlojecF Custom Links E.etween WBS ijange. Calc\.,ulate Se.t Mt?ve Spelling
Information Fields  Projects | .= |Working Time Project Baseline~ Project
Insert Apps Properties Fﬂ Define Code... Schedule Status Proofing
i 9‘ e May8, ‘16 Juns, 16 Jul3, 16 Jul31, 16
Task Name v Duratio v | Start | Finish M F T S WS T M F T, S
0 |4 Math Lib 101 days Mon 5/2/16  Mon 9/19/16 [
1 1Plan Project 8days  Mon5/2/16 Wed 5/11/16 !:1
2 2 Analyze Requirements 10days Thu5/12/16 Wed 5/25/16 I
3 3 Develop Functional 20days Thu5/26/16 Wed 6/22/16 \1—}
Specification

Figure 2.7 Menu for initiating WBS definition
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_
WBS Code Definition in "Math Lib’ [

Code preview: IMLll-AA l
Project Code Prefix: | ML

Code mask (excluding prefix):

Level Sequence Length Separator -
1 |Numbers (ordered) 2i- [
2 |Uppercase Letters (ordered) 2i,

Generate WBS code for new task
Merify uniqueness of new WEBS codes

o) e

Figure 2.8 Use code-mask table to define WBS in the dialog box

generated. In this example, we use the code ML (representing Math Lib)
for the project. However, one may use any other code based on clients’

specifications, company standards, and so on.

* Type Project Code ML in the appropriate text box. We can
preview the WBS code of a task at the lowermost level as an
example, in the code preview box as we build out our WBS
code structure. We can use the columns and rows in the Code
mask table to build out our WBS code structure. Each row
represents an indent level for tasks in your project. You have to
specify sequence, length, and separator at each level using the
drop-down menus (refer the box for more information and
options).

* Here we want to generate a code like ML11-AA, the Project
Code being ML. As you observe, the level 1 is numeric and is
having a length of 2 (in this code example 11). The level 2 is
also of length 2 and consists of uppercase characters (in this

« »

code example AA). They are separated by a separator
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Sequence

* Numbers (ordered)—Sequential numbers will be inserted by
MS-Project, for this part of the code. You can edit these numbers later.

* Uppercase Letters (ordered)—Sequential uppercase letters will be
inserted by MS-Project.

* Lowercase Letters (ordered)—Sequential lowercase letters will be
inserted by MS-Project.

¢ Characters (unordered)—MS-Project will insert an asterisk (*). You
can go back and change it to any character later.

Length

* If you want to edit this part of the code later using a variety of num-
ber of characters, select Any.

e If you want to set a fixed number of characters for this section of
formatting, select  through 70 (e.g., if you select 7, you will specify
up to nine subtasks at this level. If you specify two you will be able
to specify up to 99 subtasks at this level).

Separator

* Identify a separator from the choices in the drop-down menu or

type another symbol directly on the keyboard.

Select Numbers (ordered) for level 1 and Uppercase letters
(ordered) for level 2. There are not too many phases and subtasks.
Specify 2 as length for both rows. Use “-” and “.” as separators. Select
the Generate WBS code for new task check-box if you want to cre-
ate a WBS code automatically for each task you add to your project.

e Ifyou want each WBS code to be unique, select the Verify
uniqueness of new WBS codes check-box. If you have used
the Characters option in the Sequence column, this can help
to avoid duplication of codes. Click OK and this shall gener-
ate the WBS code structure.

e Now the code structure has been defined. However, WBS
code is yet to be displayed in the Gantt Chart view. Though
you can insert a column anywhere in the table, we shall
display the WBS code just adjacent to the Task Mode in this
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ask 16 May3, 16 Juns, 16 Jul3, 16 Jul31,16 Aug 28,1
O |wes | Mode +  TaskName - Duratio v | Start M F T S W s T M F T S W, s

0 ML - 4 Math Lib 101 days Mon 5/2/ |

| MLO1 !v, 1Plan Project '8days  Mon5/2/1 X

2 ML02 - 2 Analyze Requirements 10days Thu5/12/1 ‘

3 MLO3 - 3 Develop Functional ~ 20days Thu5/26/1 [ H

Specification l

4 MLO4 - 4 Develop Technical Spec 15days  Thu 6/23/1 h
Zz 5 MLOS - > 5 Module One 15days Thu7/14/1 T
T u MLO6 - 4 6 Module Two 29days Thu7/14/1 1
E 12 MLO6-AA - 6.1Coding 20days  Thu7/14/1 Lo
3 B MLOG-AB - 4 6.2Unit Testing 9days  Thu8/11/1

1 ML06-AB.1 =5 6.2.1Create UnitTe: 3days  Thu8/11/1

15 MLO6-AB.2 - 6.2.2Execute Test Sdays  Tue 8/16/1

16 ML06-AB.3 =3 6.2.3Document&Ri1day  Tue8/23/1

17 MLO7 - 7 Integration and Testing 8days ~ Wed 8/24/

18 MLOS - 8Technical Documentati 8days  Mon 9/5/1(

19 MLO9 - 9 Close Project & Archive 3days  Thu 9/15/1

Figure 2.9 WBS column displays the WBS code for each task

case. This is done by right clicking on the column header of
the Task Mode column and selecting Insert column from
the dynamic menu. Select WBS. You will be getting WBS
column with appropriate codes in the Gantt Chart as shown
in Figure 2.9.

* Close the Math Lib file.

Some More WBS Resources

Project Management Institute: Practice Standard for Work Break-
down Structures is available on the website of PMI (www.pmi.org).
Military Standard for WBS: For comprehensive instructions on how
to build a WBS, check out the complete military standard for WBS
on the Every Spec website www.everyspec.comand just search for

WBS.

If your project has already been entered in MS-Project, you may want
to consider a third-party add-on for MS-Project to convert a Gantt Chart
task list with indents into a standard WBS graphic. There are some pack-
ages available in the market for the same.

To conclude, we discussed about the use of WBS in scope manage-
ment and also with the guided example and studied how we could gener-

ate custom WBS codes for all tasks in the entire project.



CHAPTER 3

Introduction to
Project Scheduling

Objectives

On completion of this chapter, you should be able to

1. Understand what is meant by activity sequencing

2. Understand how network diagrams are used in scheduling

3. Understand different types of relationships between tasks (activities)

4. Learn how to use Project templates to jump start planning in
MS-Project

In Chapter 2, we studied about creating a work breakdown structure
(WBS). The WBS will help you to baseline the scope of the project. How-
ever, you have yet to arrive with the schedule of the project. There are five
key project planning processes (according to Project Management Body of
Knowledge [PMBOK]) that will help you to arrive at the schedule once

you are ready with the scope of the work. These are:

* Define activities

* Sequence activities

e Estimate activity resources
* Estimate activity durations

* Develop a schedule

In this chapter, we will discuss about how to define activities and
how to arrive at a sequence of activities. In subsequent chapters, we shall
discuss about estimating activity resources and durations, and also arriv-

ing at a schedule. (Note that some of these processes may be combined
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together in some organizations, based on the organization’s own practices

and parameters such as the project size and the domain.)

Define Activities

The first process in the activity planning section is define activities. This
process starts with the WBS and identifies the activities required to pro-
duce the various project deliverables. Activities are viewed from the per-
spective of the work packages. You ask the question, “What activities are
required to come out with deliverables of the work package?” In the next
process, the resulting information from this process is used to organize
the activities into a specific sequence. Let us take the example of website
requirements work package. This particular work package can be decom-
posed into activities like user requirements and content requirements as
shown in Figure 3.1. As an outcome of this process, you will get activ-
ity list and attributes. In MS-Project, as we discussed, all activities are
represented by tasks. However, you can use summary tasks to represent
work packages and subtasks to represent activities. (For more informa-
tion on how to insert a summary task using MS-Project, you may refer
Appendix C, A quick introduction to MS-Project 2016). You will also get

a milestones list in the project. In a project, milestones are significant

Define requirements

s ~N ) SR

Define

Define Define system
user content and

requirements server

requirements
requirements

—__ — —_
Figure 3.1 An example of breaking up website requirements work
package into activities
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Project start Scope defined

March June

Figure 3.2 Milestones along the timeline of a project

events or points of interest (Figure 3.2).Milestones have zero duration.

For example, project start and design freeze are milestones in a project.
Project milestones are also referred to as a Phase Gate, Stage Gate,

Check Point, or Decision Point. In MS-Project, in Gantt Chart,

milestones are represented using a diamond shape, by default.

Sequence Activities

The next process is that of arranging the activity list from activity defini-
tion into a discrete sequence (Figure 3.3). Some activities can be accom-
plished at any time throughout the project. Other activities depend on
input from another activity or are constrained by time or resources. Any
requirement that restricts the start or end time of an activity is a logical
relationship. This process identifies all relationships between activities and
notes restrictions imposed by these relationships.

For example, when building a software you cannot do unit testing of

a module unless the coding is completed for the same. This is just one

Work
package Deliverables as
defined in the WP
1 2 3
Deliverable
5 4

Figure 3.3 Sequencing of activities in a work-package
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example of how activities can be related to one another. The sequence
activities process is one that can benefit from the use of computer soft-

ware to assist in noting and keeping track of interactivity relationships.

Network Diagrams and Precedence
Diagramming Method

When planning project activities, as a first step, we have to understand
network diagrams. Network diagrams provide a graphical view of activ-
ities and how they are related to one another. The most common type
of diagramming method for building a schedule network diagram is the
precedence diagramming method (PDM). Activity on node (AON) is a
PDM. Most scheduling software packages use AON.A sample AON is
shown in Figure 3.4 for reference.

The PDM shows nodes—representing activities—connected by
arrows that represent logical relationships. For example, to represent that
activity B is dependent on activity A (in other words, activity A must be
complete before activity B starts), simply draw an arrow from A to B.
PDM diagrams are also referred to as AON diagrams because the nodes
contain the activity duration information. The arrows show how some
activities are dependent on other activities. For example, activity D can-
not start until activities C and E are complete. To show this dual depen-
dency, we draw an arrow from C to D and another arrow from E to D.

In fact, nodes generally contain several pieces of information,

including

* Early start—The earliest date the activity can start

* Duration—The duration of the activity

Figure 3.4 An example of an AON diagram
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* Early finish—The carliest date the activity can finish

* Late start—The latest date the activity can start

* Late finish—The latest date the activity can finish

* Float or slack—Difference between the early start and the

late start dates (or the difference between early finish and late

finish dates)

We will discuss about the same and also will see how this can be used
in schedule-related computations in subsequent chapters.
There can be four types of relationships with a PDM diagram, as

shown in Figure 3.5:
* Finish-to-start—It is the most common type of dependency.
The successor activity’s start depends on the completion of the

predecessor activity. For example, finish coding for Module 1

before starting unit testing Module 1.

» Start-to-finish

Successor

Predecessor

» Start-to-start

Predecessor |

Successor

» Finish to start

Predecessor

Successor

» Finish to finish

Predecessor li

| Successor

Figure 3.5 Different types of relationships between tasks (activities)
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* Finish-to-finish—The completion of the successor activity
depends on the completion of the predecessor activity. Let us
say you are doing a series of tests and creating a test report.
The test report cannot be finished unless testing activity is
finished.

* Start-to-start— The start of the successor activity depends on
the start of the predecessor activity. You have to start integra-
tion of modules to start integration testing.

* Start-to-finish—The completion of the successor activity
depends on the start of the predecessor activity. It is rarely

used.

Leads and Lags

In addition to relationships, we have to understand the two terms related
to time period, namely lead and lag to build a schedule network (see
Figure 3.6). A successor activity can be advanced with respect to a pre-
decessor activity, when you have a lead. For example, if you are writing a
big proposal, two weeks before finishing the first draft, the review process
can be started. This would be shown as a finish-to-start relationship with
a two weeks’ lead.

When you have a lag, a successor activity will be delayed with respect
to a predecessor activity. For example, let us say you are building two

modules of software using a new tool. Though these can be started

Example of a lead

Review

Example of a lag

§s+2d Task A

Task B

Figure 3.6 Example of lead and lag



INTRODUCTION TO PROJECT SCHEDULING 27

simultaneously, you are delaying the Task B of building Module 2 because
you want to apply the learning of building Module 1 (of Task A), as
shown in Figure 3.6. The use of leads and lag is purely based on technical

requirements and constraints. It should not replace schedule logic.

Project Templates

We discussed about activity lists and sequencing in this chapter. Although
no two projects can be the same, there can be similar projects. For exam-
ple, different Mobile AppDevelopment projects can have same tasks and
sequences. It means that you may use a zemplate that includes much of the
initial information you need, like task (activity) names and relationships,
to jump-start project planning. This can help you to expedite the process
of arriving at the activity list and sequencing the same. We will be discuss-
ing the same with an example in the next section.

Sources of templates can vary. Some templates installed during the
installation of MS-Project templates are also available on MS-Office
online website, wwuw.office.com, and other industry-specific websites. To
see such available templates online, click on File tab and then New. You
also see a search box to facilitate the search. (You may require a change
in security settings of MS-Project, for the same. Click on File Tab and
select Options. Click on the Trust Center in Project Options Dialog
that pops up, and click on the button Trust Center Settings. Ensure that
the Allow office to connect to the Internet is selected under Privacy
Options of the Trust Center.)

Templates may also be shared with you by other MS-Project users you
know (who may be doing similar projects). Organizations also provide

templates to the employees based on the typical projects they execute.

Example Problem: Using Templates
to Expedite the Planning

You can also create templates from your project plans for later use or to
share with say your vendors or your organization. We will be discussing
about the same in this example and also see how you can avoid passing

sensitive information in the template file.
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1. Copy Sample Project file Porting-original.mpp from the Practice-
Files/Ch03 folder and rename as Porting.mpp. Double click and
open the file. Take a look at the task list in the Gantt Chart view
(Figure 3.7). View the resource information in the Resource sheet

view. You will see information like resource name and resource rate

(Figure 3.8).

2. On the File tab, click Save As. Navigate to the folder in which

you want to save the new template. In the Save as Type box, select
Project Template. In the File Name box, enter the template file

name that you want, and then click Save (Figure 3.9).

3. Information like Resource pay rates may be sensitive and you may

be having concerns on sharing the same with say other departments,
your suppliers, or business associates. When the Save As Template
dialog box appears, select the type of information, such as resource
rates (Figure 3.10), which you want to be removed from the tem-
plate. Note that the original project plan is not affected. After select-
ing the data like resource rates using the check-box, click on Save.

The template gets saved with an extension .mpt.

Task 124,16 Jul31, 16 Aug7,°16 Aug 14,16
O | Mode + TaskName v Duv Stat v Finish v Predecessors [M W F |S T T S M W F S
0 - 4 Porting 17 d: Wed 7/27/. Thu 8/18/1 f
1 - 4 Define Scope of the 6 Wed Wed 8/3/16 | — |
Project days 7/27/16
2 - Analyse Product 3 Wed Fri 7/29/16 o Project ),Senior Software
& Software days 7/27/16
dependencies
3 - Asses 1day Mon8/1/16 Mon8/1/16 2 Project Manager{50%],Senior Software Eng

Development
Environment
Compontes

4 - Assess Build lday Tue8/2/16 Tue8/2/16 3 2 Project Manager{50%, Senior Software E
Environment
Components

5 - Assess Test 1day Wed 8/3/16 Wed 8/3/16 4 %, Project Manager[50%),Senior Softwar:
Environment
Components

6 - Detailed Analysis  2day: Thu8/4/16 Frig/s/16 5 i Senfor Software Engincer

Figure 3.7 Task list in the Gantt Chart view of the original file

(typical project)
© | ResourceName  ~ Type v Material v Initials v Group ¥ Max v Sd.Rate~ Ot v Cost/Use~  Accrue v Base v Code

1 Project Manager Work P 100% $35.00/hr _$0.00/hr $0.00 Prorated Standard

2 Senior Software  Work s 100% $25.00/hr  $0.00/hr $0.00 Prorated Standard
Engineer

3 Software Work s 100% $20.00/hr  $0.00/hr $0.00 Prorated Standard
Engineer

4 TestEngineer  Work T 100% $20.00/hr  $0.00/hr $0.00 Prorated Standard

Figure 3.8 Resource sheet view of the original file (typical project)
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m Save As u
UO < [[J « Users » ULHAS » Deskiop » ~ [ 43 ][ Search Desktop )
Organize v New folder SEE, J 0
»
& Downloads “*  Name Date modified Type *
& Recent Places )
1. ACS-Edu 11/30/20131:54 PM  File fol
— Bl . Bhagvatgeeta marathi 10/18/20136:10 M File fol| =
= Libraries 5 .
. BizExpertsConst-August-15-Backup 5/26/2016 711 AM  File fol
@ Documents . i —
J’ Mus | Biz-ExpertsConstrResponses-Book 5/13/2016 9:39 PM File fol
usie = 1. Civil-old 2/27/2016 7:45 PM File fol
[E5] Pictures W iy :
B vid . Civil-Students-Dayl 2/27/2016 8:15PM  Filefol
ideos
1. Constro book Suvarna 6/19/2015 7:49 PM File fol
JJ DYP-SOET 1/27/2016 12:45PM  File fol
L) Computer . X
: | Edited Chapters 7/4/2016 4:25 PM File fol
&, windows7 (C:) " ;
1. FilesFolder 9/11/2014 8:53 PM File fol +
= BACKUP (D:)
i _ adll < | . ] s
File name: Porting -
Save as type: [Project Template ']
) Hide Folders Tools ~ [ Save ] ’ Cancel ]

Figure 3.9 Save the file as a project template

Save As Template g

You are about to save a file as a template. You can choose to remove
the following data items from the template.

Select the type of data that you want to remove from the template:
[Tlavalues of all baselines:
Actual Values
Resource Rates
Fixed Costs
Whether tasks have been published to Project Web App

[ Save ][ Cancel ]

<

Figure 3.10 Save as template dialog enables you to remove data from
the template when you are saving

4. As a last step, you may verify the Resource sheet of the template file
you created. View the Gantt Chart. You will find all the tasks listed.
When you view the Resource sheet of the template file (Click View
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Tab and then on Resource Sheet in the Resource Views Group),
you will find that information like resource rates are listed as null as

seen in Figure 3.11. Close both files.

To conclude, we discussed about various processes related to schedul-
ing and also looked at sequencing in detail, in this chapter. As an exam-
ple, we saw how MS-Project templates can be used to jump-start the

project planning with activity lists and sequencing.

O | RecourceName v Type v Material v Initials v Group ¥ Max. v std.Ratev Ot v Cost/Usev Accrue v Base M
1 Project Manager Work P 100% $0.00/hr  $0.00/hr $0.00 Prorated Standard
2 Senior Software Work s 100%  $0.00/hr  $0.00/hr $0.00 Prorated Standard
Engineer
Software Work S 100%  $0.00/hr  $0.00/hr $0.00 Prorated Standard
Engineer
1 TestEngineer  Work T 100%  $0.00/hr  $0.00/hr $0.00 Prorated Standard

Figure 3.11 Information like resource rate has been removed and is
not available in the template



CHAPTER 4

Resources

Objectives

On completion of this chapter, you should be able to

1. Understand various types of resources that exist in MS-Project
2. Understand how to create and assign resources in a project using
MS-Project

Once the sequence of tasks (activities) is known, the next step is to
prepare the Resource Sheet indicating resources which may possibly be
assigned to various tasks. This may not be a necessary step, only when
you do not have any resources in house and outsource the entire work.
This is not the case with most of the projects and a key constraint of many
projects is resources. Assigning resources and estimating durations have to

be done in all such cases to develop the project schedule.

Understanding the Resource Sheet

Here is an explanation of various fields of Resource sheet' (see Box)

Assigning Resources

Once the resources are created in the Resource Sheet, the project planner
or project manager assigns these resources. Assigning resources can be
done in more than one way and we will be learning one of the ways of
assigning resources (using split view) here in this chapter. We will also be
discussing about different task types later, in this chapter, using the same

project file.
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Terms

Resources: People, Equipment, and Consumable items (like printer
cartridges, Compact Disks, Paper) used to complete the project tasks.
Resource Name: Assign the name of the resource. You will see this name
beside the Gantt Chart bar. At times, these can be based on the role or
function also (like programmer and project manager).

Resource Tjpes:

Work:

(i) Human resource, like employees, consultants, analysts, engineers
(i) Equipment which are charged on hourly or daily basis, like
computers

Material: The supplies or other consumable items that are used to
complete tasks like paper, compact disks.

Cost: It is the single expense of the project. (Counted by the usage like
traveling expenses, licensing fees).

Material Label: 1dentify the quantity of the material that will be con-
sumed. This field is only workable if resource type is material. Unit
of measure is mentioned here. For example, Rims in case of Paper,
Numbers in case of Compact Disks.

Initials: Project will automatically generate it as a single character (can
be and should be set appropriately).

Group: Identify whether the resource belongs to a particular depart-
ment for example, Testing. This will help to display or filter resources
better.

Max. Units: A percentage that indicates the resource s allocation in
daily scheduled work (by default, it is 100 percent meaning Single
Person working Full time; 40 hours/week).

Std. Rate: The amount shows how much cost is added to the project for

each hour of work using a resource.
Out. Rate: Overtime (OT) cost for a work resource.
Cost/ Use: Set the charge of a material resource per use.

Base Calendar: Set the type of the calendar, standard (by default), 24

hours or night shift.
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Code: 1dentify the resources.

Specifies how the Project accounts for the timing of resource costs in

the budget.
Accrue At:

Prorated (By default): Project adds in costs at

the time when work is scheduled.

Start: Cost is paid before the work starts.

End: Cost is paid after the work ends.

Example Problem: Assigning Resources Using Split View

In this exercise, we will be assigning a resource to a task using split view. The
purpose is to understand the process of assigning a work resource to a task.
A simple project file containing a single task (Test Execution) has been cre-

ated for the purpose. The file has a work resource called Testing Engineer.

1. Copy the file ResourceAllocl-orginal.mpp from Practice-files/
ChO04 directory to your working directory and rename it as
ResourceAllocl.mpp. Double click on the file. You will see the
Gantt Chart containing an auto-scheduled task called Test Execu-
tion (Figure 4.1).

2. Switch to Resource Sheet view by using View Buttons on the right
hand side bottom corner (near zoom slider). You will observe that
there is a single resource called Testing Engineer (Figure 4.2). The
task Test Execution has to be assigned with the resource Testing
Engineer.

3. Switch back to Gantt Chart by using View Buttons on the right-

hand side bottom corner (near zoom slider). Let us take a closer look

. -
RS
Task Oct9,'11 Oct 16, '11
© mode v TaskName ~ | Duration + | Start +  Finish “|[s /M T W T F|s|[sMTwWTF

2 - Test Execution 5days October 17, October 21, RN
20118:00AM 2011 5:00 PM

Figure 4.1 Gantt Chart of the project with a single auto-scheduled
task Test Execution
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Materi Max. Accrue Base
@ ResourceName v Type v Label v Initials v Groiw [Units ] Std. Rate v OvtRate v Cost/Use v At v Calendar v Code

Testing Work T 100%  $1.00/hr  $1.00/hr $0.00 Prorated  Standard
Engineer

Figure 4.2 Resource Sheet view of the project

of the 7est Execution task. For this, a view called Task form will be

handy.

. On the View tab, in the Split View group, select the Details check-

box (Figure 4.3). Project splits the window into two panes. In the
upper pane is the Gantt Chart view, and below it is the Task Form
view. You will get the details of the selected task, Zesz Execution Click
anywhere in the Task Form view and then, on the Format tab, in the
Details group, click Work. The Work details appear.

Task Form is a handy way to see a task’s duration, units, and work
values. As of now, there is no Resource assigned in the Task Form
view. As you assign resources, you can see the essential scheduling

values for the task 7est Execution.

. Click in the Resource Name column of the Task Form and you will

see an arrow on the right edge of the row. When you click on the
arrow (pull down), the list of resources appears. In this case, the only

resource available is 7esting Engineer. Select the same (Figure 4.4).

. In MS-Project, you have the option of computing the work when

you assign the resources or unassign the resources. By default, tasks
in MS-Project are not effort driven. Select the Effort driven by
using the check-box on the top of the task form. It means, as more
resources are assigned to the task, the duration decreases, but the
total work remains the same and is distributed among the assigned

resources (see the following box for more information on effort-

driven scheduling).
[ ] Timeline D‘j =
=i
New _
Window i..i7
Split View Window

Figure 4.3 Use the details check-box to view the Task Form
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Task Oct9, '11 Oct 16, '11
0 Mode v | Task Name w | Duration +  Start v | Finish v||S/MTWT F SIS MTWTF,:<

2 - Test Execution |5 days October17,  October 21, L]
20118:00AM 2011 5:00 PM

GANTT CHART

[ I3}
Name: | Test Execution Duration: | Sdays || [[]Effort driven [7] Manually Scheduled [E
]

Start:  October17,20118:00 AM ~  Finish:  October21,20115:00PM ~  Tasktype:  Fixed Units v %Complete: |0% |5

ID | Resource Name Units Work Ovt. Work  Baseline Work  Act. Work Rem. Work = 4

]

TASK FORM

i

Figure 4.4 Task form also helps to assign resources

7. You will see on the Gantt Chart that Zesting Engineer is associated
with the Test—Execution task (Figure 4.5). The name of the resource
appears next to the task bar too. You can deselect the Details check-
box in the Split views group (in the View tab) and close the task
form.

8. Save the file. However, you need not close the session and the project

file, as we will be doing some more exercises.

5 Test Execution 5days Mon 17/10/11 Fri21/10/11 40 hrs | Testing W Testing Engineer

[¥| Testing Engineer

Figure 4.5 Assigned resources are seen next to the task bar

Effort-Driven Tasks and the Scheduling Formula

By default, effort-driven scheduling is disabled for all tasks you create
in MS-Project. This implies that when you add or remove resources, the
duration of the task does not get affected and the quantum of work done
is not changed. For example, let us say five people attend a meeting of
one hour as a part of the project. By adding five more people for the
task Meeting, you will not be able to reduce the time to half an hour. Ten
people attending the meeting may not mean that more project-related
work is done.

You can turn on effort-driven scheduling for an entire project plan or

just for a few select tasks. In subsequent sections, we will study how we
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can use Actions list to control recalculation of the work on a task imme-
diately after assigning or unassigning resources. Effort-driven scheduling
is applicable only when you assign additional resources to or remove
resources from Automatically scheduled tasks.

MS-Project uses the following scheduling formula to compute the

work:
Duration x Assignment units = Work

Let us look at the specific example and find these values in the Task
Form. The duration of task 7eést Execution is five working days, which
equals 40 hours. When you assigned a Testing Engineer to task Zést Execu-
tion, MS-Project applied 100 percent of Test Engineer’s working time to
this task. The scheduling formula for the Zest Execution task looks like this:

40 hour (the same as 5 days) task duration x 100 percent assignment
units = 40 hour of work

Types of Tasks

Tasks can also be classified in a different way into three categories, namely,
Fixed Units, Fixed Duration, and Fixed Work.

A Fixed Units task (Figure 4.6) is a task in which the assigned units (or
resources) are a fixed value, and any changes to the amount of work or the
task’s duration do not affect the task’s units.

Let us continue with our example and experiment a bit to understand
this better. By default, the effort-driven tasks created are of type Fixed
Units. The Test Execution task is also of type Fixed Units.

Fixed units

Fixed

Figure 4.6 Conceptual view of fixed units task
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1. Click on the Durations field of Test Execution job and make Dura-
tion 10 days. You will get an Actions button (on the left) with the
Actions list as shown in Figure 4.7. (Actions list will give you an
option to change the response of MS-Project.)

2. The default option is to keep units the same and increase the work.
Select the same. With this, you have one Test Engineer working for
10 days. This option appeared as a default, because the task type
was Fixed Units. Select the same with the help of the cursor and the

Action button disappears. You may save and close the project file.

Fixed Duration task is a task in which the duration is a fixed value and
any changes to the work or the assigned units (i.e., resources) do not affect
the task’s duration (Figure 4.8).

A Fixed Work task is a task in which the amount of work is a fixed
value and any changes to the task’s duration or the number of assigned
units (or resources) do not affect the task’s work (Figure 4.9).

To conclude, we did discuss about assigning resources and also about

task types in Microsoft Project in this chapter.

Task Resourc Oct 16,11 Oct23,'11
Mode v | Task Name ~ | Duration + | start v | Finish v | Worv Names v 4/S|S M T W T F S/S MTWTF

- Test Executi® - 10days  October17, October28, 80hrs Testing
You increased the duration of this task. Do you want to:
B increase work but keep the hours resources work per day (units) the same.

O Decrease the hours resources work per day (units) but keep the same amount of work.

Figure 4.7 Action buttons help you to control the outcome when you
change the duration, units, and so on

Note: You may explore other two task types, on similar lines. For brevity, we are limit-

ing the discussion over here.

Fixed duration

Fixed

Figure 4.8 Conceptual view of the fixed duration task
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Fixed work

Fixed

Figure 4.9 Conceptual view of fixed work task

Note

1 Chau (2007).



CHAPTER 5

Schedule Calculations

Objectives

On completion of this chapter, you should be able to

1. Understand the meaning and significance of critical path
2. Understand the meaning and significance of float
3. Use forward pass and backward pass to compute float

4. Use Resource leveling feature in MS-Project

Once a suitable network is drawn, with durations for all activities,
the next step is to find out whether it meets the target completion date
and what kind of flexibility exists in starting or ending these activities.
In Chapter 3, we discussed about using different network diagrams for
scheduling. In this chapter, we discuss how to arrive at the target com-
pletion date and how to find out the flexibility associated with starting or
ending activities. We shall do this at two levels. First, we understand how
to do calculations by hand, by using the precedence diagram. Then, we go
ahead and discuss how to use MS-Project to do these computations. You
may wonder why it is necessary to know how to do these manually. It is
important to know how computations are done to fully understand the
meaning of the float, early and late dates, and so on. Before going ahead
with discussions related to schedule computations, let us understand the

relevance of some terms (see Table 5.1).

Understanding Relevant Terms

Critical Path

Let us say that you have determined the activities, work packages, and

dependencies. You have drawn the network diagram. The sponsor expects
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Table 5.1 Schedule computation: Relevant terms

Critical Path: Critical path is the longest path through a project network. It, therefore,
determines the earliest completion of the work.

Free Float: The amount of time an activity can be delayed without delaying the early
start date of its successor.

Total Float: The amount of time an activity can be delayed without delaying the project
completion date.

ES: Early start

LS: Late start

EF: Early finish

LF: Late finish

it to be finished within a specific duration. How do you find out whether
it is feasible to finish within the duration with the help of the network
diagram? Critical path helps you there. Once you complete the critical
path analysis, you will also be able to determine the flexibility that exists
in delaying some of these activities in the network. Let us look at the net-
work diagram depicted in Figure 5.1. There are two network paths in the
diagram. One is Start-A-B-C-E-End and the other is Start-A-D-E-End.
The former is of 19 weeks' duration and the longer path. Hence, this is

the critical path for the network.

Float, Forward Pass, and Backward Pass

Once you find out the critical path, you will also observe that you can
delay the start date or end date of activities on a noncritical path to a lim-
ited extent, without affecting the start of the successor activity or the end

date of the project. As we discussed in Table 5.1, the amount of time for

3 weeks 8 weeks

A 5 E ki
3 weeks weeks

D
6 weeks

Figure 5.1 Sample network used for critical path computations
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which you can delay an activity without delaying the start date of the suc-
cessor is called free float and the amount of time for which you can delay
an activity without delaying the project completion date is called total
float. Total float is often known as slack and on a critical path slack is zero.

To go ahead with the computation of the total float associated with
the activity, let us consider the network shown in Figure 5.1 again. The
total float associated with an activity is the difference between the late
start and the early start (or late finish and early finish) as mentioned in
the illustration in Figure 5.2.

To complete hand calculations related to total float, the first step is to
compute these terms. Let us again consider the sample network diagram
discussed previously (Figure 5.1). Starting from A, compute the early start
and early finish for the activities’ upper path in the network diagram, that
is, ABCE and note these on the top corners of each box (node), as shown
in Figure 5.3. Similarly, do it for the path below, that is, activities ADE.
This is called forward pass. It is important to look at where the paths
converge in order to correctly perform the forward pass and the backward
pass.

Keeping the earliest finish as the latest finish for the last activity in the
network diagram, traverse backward to compute the latest finish and start
dates for all activities. This is called backward pass. Here also, be careful

at nodes where the backward computations converge (like A in this case).

| Duration |

Float

] [iF

Float = LS-ES OR  Float=LF-EF

Figure 5.2. Float computation formulae for total float
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Figure 5.3 Forward and backward pass computations for the sample
network

The path ABCE is critical path; therefore it will not have slack. Since
ADE is noncritical path, it can have slack. Activity A and E are on the
critical path; therefore they will not have slack. Only activity D can have
total float. Slack for D is either (8-3) or (14-9), and is 5 weeks.

It is important that a project manager knows the critical path and
float associated with the activities on the noncritical path. It allows
for better allocation of resources. We shall discuss this in subsequent

chapters.

Example Problem: Calculating Critical Path and Float

Let us consider a small project of Math Library Development, which has
two modules. Note that activities are represented by tasks in MS-Project
as there is no terminology called “Activity” in MS-Project.

Now let us see step by step how we can use MS-Project to find out the

critical path and activity floats.

1. Copy sample project file Math Lib-orginal.mpp from the Prac-
tice-Files/ChO05 folder to your working folder and rename it as
Math Lib.mpp. Double click and open the project file. The file will
open as shown in Figure 5.4.

2. Next we identify the critical path using formatting. For that, first
click on the Projects tab. Now click on the Format tab and, from
the Bar styles group, click Critical Path check-box. The tasks (activ-
ities) on the critical path get highlighted in red (see gray task bars in
Figure 5.5).
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Apr24,'16 'May8,'16 | May22,'16 Jun5'16 | Jun19,'16 |Jul3,'16  Jul17,'16  Jul31, 1§

0 IAE;:;E ~ TaskName v Duratio v Start || F W M S T T|S F W M S T T S F WM S T T s F
= Plan Project 8days  Mon5 —
= Analyze Requirements  10days  Thu5/
- Develop Functional 20days Thu5/ _i
Specification
- Develop Technical Specs ~ 15days  Thu 6/
- 4 Module One 15days Thu7/ -1
- Coding 10days Thu7/ —
- 4 Unit Testing Sdays Thu7/ t‘>
- Create Unit Test cases 2days  Thu7/ 1
- Execute Tests 2days Mong |}
- Document & Review 1day ~ Wed§& i—
- 4 Module Two 29days  Thu7/ T
- Coding 20days Thu7/ ——

Figure 5.4 Gantt Chart for Math lib Project

Task § Apr2s,'16 May15, 16 Juns, 16 Tin, 16 i1z, 16 Aug
O | Mode + TeskNome v Dutiow Stat [ T F S s M T W T F S S M T W T

- Plan Project 8days Mons —_—

- Analyze Requirements 10days Thus/

- Develop Functional 20days Thus/ —i

Specification

- Develop Technical Specs  15days Thu6/

- 4 Module One 15days Thu7/ | —

- Coding 10days Thu7/ T

- 4 Unit Testing Sdays  Thu7/ N

- Create Unit Test cases 2days Thu7/

- Execute Tests 2days  Mong

- Document & Review  1day Wed & .}——

- 4 Module Two 29days Thu7/ T

- Coding 20days Thu7/ <

Figure 5.5 Critical path generated for the example file.

Note: Critical path gets highlighted in red (darker gray bars in picture)

3. However, you may be interested to see the network diagram. Select

the Task tab. In the View group, click on the arrow, to change the
view (and you get a pull-down menu with different views). Select
Network diagram. You will see the network diagram as shown in
Figure 5.6.

. Again display the Gantt Chart view. To find out the float of each task

(float is also known as slack), first click on the Projects tab. Next,
select the Format tab and then click the Slack check-box from the
Bar Styles group. Lines indicating slack get displayed. If you move
the cursor on these lines, the corresponding slack information gets

highlighted (Figure 5.7).

. You can also insert a field indicating the slack. Double click on the

title of any field in the table and select Finish Slack from the list dis-
played (you can start typing the word Finish.., to make your choice
easier). Finish slack is the difference between the latest and earliest
finishing dates of the task. Finish slack also gets displayed in the

chart area. You may move the cursor on slack lines displayed in the
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NETWORK DIAGRAM

/v Testing y

/ s musaine = /
Prisn Toe 323718 O D e /
comecox.

Figure 5.6 Network view (partially displayed) for the example file

4 - Develop Technical Specs  15days  Thu6/ — ‘

5 - 4 Module One 15days  Thu7/ || S—

6 - Coding l10days Thu7 T — Slack

7 - 4 Unit Testing Sdays Thu7j T 1::::::;'"\:,?: 8 /316 B
8 - Create Unit Test cases 2days  Thu7/ #l E’:’!i :l:’:kl g\‘l’ed 8/17/16
9 - Execute Tests 2days Mong l} -

10 - Document &Review 1day ~ Wed§

1 - 4 Module Two 29days Thu7/ T

12 - Coding 20days Thu7/ T

13 - 4 Unit Testing odays  Thus) 0

14 - Create Unit Test cases 3days  Thus/

Figure 5.7 Slack (float) computed by MS-Project for each task

chart area to get (flash) more information (Note: In this example, we
demonstrate MS-Project features related to critical path and float,
for a file without resources. However, in actual practice you will be
doing this exercise for a resource loaded plan).

6. Close the file using the File tab. You may save the file with a suitable
name like Math lib_completed.

Resource Leveling

As you plan the schedule, you may find that the demand for resources
exceeds the maximum number of available resources at times (Figure 5.8).
This requires coming out with a resource-limited schedule. Resource
leveling can be done in three ways. There are three options for resource

leveling:

* Delay the activity, use the float
e Increase resources

* Delay the project completion date
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32
Resource requirement
16 z
N——== = - === == Resource availability

Number of
resources

1 2 3 : 4 5
Weeks—>
Category 1 Category 2 Category 3 Category 4

Figure 5.8 Without leveling, resource requirement may surpass the
availability on some weeks

Example Problem: Resource Leveling Using MS-Project

Let us say you have to test three modules of software, as a part of your
project. The project plan has already been prepared. You have to analyze
the resource overloading and level resources using MS-Project. The

following steps demonstrate the same.

1. Copy the file Resource-level-Start.mpp from the Practice-Files/
ChO5 folder to your working directory and rename it as Resource-
level. Open the project file Resource-level.mpp by double clicking
on it. Observe the Gantt Chart. In case the file opens up with a
different view, click on View tab Task Views group and click on the
Gantt Chart. You will observe that the indicator column contains
an indicator of a red person (also known as the Burning Man
icon, indicating that the task has been assigned to overallocated
resources)for tasks like Study Test Plan and Execute Tests subtasks
(Figure 5.9).

2. Switch to Resource Sheet view. For this, click on the Resource Sheet
button on the right-hand bottom of the screen. You will observe
the project has two units of a resource called /nszaller. The Resource
details are highlighted in red (Figure 5.10). If you move the cursor

over the indicator, a message 7he resource is over allocated appears.
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(Note: The default currency gets assigned in a project file based on
the country in which you do the installation of MS-Project. How-
ever, the currency used in a project, say in case of Resource Rates
can be changed. To do that click on the File tab and select Options.
Project Options dialog appears. Select Display tab and in the
Currency Options for the Project use the dropdown Currency to
assign appropriate currency.)

. The extent of resource overloading can be confirmed by using the
Resource Graph view (Figure 5.11). For this, click on the Resource
tab and select Resource Graph from the pull-down menu in the
Views group. You will observe bars crossing Peak Units available and
turning red as shown in Figure 5.11 (note that the graph you view
may differ slightly from the one illustrated here in the chapter, based
on the zoom factor and timescale).

. Click on the Views tab, and in the Task Views group, click on the
arrow of the Gantt Chart button and select More Views. From the
More Views dialog that appears, select Leveling Gantt and click on
Apply. Now you will find that task bars become thin and the file is
ready for leveling. Although this step is not a must, it will help us to
visualize the changes that would occur during leveling.

. Now select the Resource tab. Click on Level Resource from the
Level group. You will get the Level Resource dialog (Figure 5.12).
Select the Resource Zester and click on Level Now button. MS-Project

creates a resource-leveled schedule (Figure 5.13).

Note: You can set various options to control leveling using Leveling

Options button in the Level group.

Although the project end date gets shifted to a later date, you find

that the Burning Man icon has disappeared from the Gantt chart. You

v 20Mov '
O  rositiome uson St v Fosh v Predecessonw Mo u F u F

T[] restesecuton t2dms wWeatT1Se Tha 021

2  Module.A ManuaiTests 10days Wed 1711104 Tue 301104

Ear) Study TestPlan and Test Cases 2days Wed 174108 Tha 181104

) Execute Tess Sdays  Fnteniod Tue 301104 3 Tester

s 4 Module-2 ManualTests 0days Wed 1711104 Tue 301104

o) Study Test P and Test Cases 2days Wed 711D Tha 181104

7 (% Execite Tess Sdaps Frtsniod] Tus 30104 6

0 4 Module-3 Automatic Tests 0days Wed 1711104 Tue 301104

0 ¢ Setup Test Enveonment 2days Wea 1711104 Tha 1811104

o [§ Execute Tess Saays  Fr1snine Tuedonines

" Creste Consoldated Report 2083 WedOVIZ04 Thu 021204 47.10 Testert2l — Teste

Figure 5.9 Gantt Chart of the project before leveling
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Figure 5.10 Resource Sheet of the project before leveling
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Figure 5.12 Use Level Resources dialog to select resources to be
leveled in the leveling Gantt Chart
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can go to the Resource graph view of the project plan again (as explained

in earlier steps) and observe how the resource leveling has been achieved
(Figure 5.14). Close the file.

To conclude, we discussed about the Critical path and Float as a

part of schedule development in this chapter. At the end, we also saw an

example of achieving resource-leveled schedule using MS-Project.
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0edays 22 days

Name
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fed 17/11/04 rhu 16/12/04
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Figure 5.14 Resource graph after leveling



CHAPTER 6

Estimating Costs and
Arriving at Budget

Objectives

On completion of this chapter, you should be able to understand

1. How to estimate the project budget

2. How to use MS-Project for estimating the project budget

Once you understand the scope of the work and plan the schedule,
the next logical step is to arrive at the cost of tasks and computing the
budget. In this chapter, we shall discuss key project management pro-
cesses related to cost, namely, estimating and budgeting. Cost is a key
constraint in most of the projects and it is important that the project is
completed within the approved budget to keep the cost of the resultant
product or service competitive.

Estimating costs is the process of approximating financial resources
needed to complete the project activities (identified as tasks in MS-
Project). The next step in arriving at the budget involves aggregating
the estimated costs of individual activities or work packages and adding
reserves (like contingency and management reserves), at appropriate
stages. This will establish a cost baseline for the project. The cost baseline
is the baseline of the project that gives us an idea about the amount of
money the project is estimated to cost and how the money will be spent
over a period of time (giving an idea of cash flow). Generally, it is an
approved budget (by the sponsor) usually in a time-distribution format
used to estimate, monitor, and control the overall cost performance of

the project.
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The Cost Tree Structure

To begin with, let us understand how we arrive at the project budget.
Chapters 2 and 3 discussed about the work breakdown structure (WBS)
and activity definitions. Figure 6.1 illustrates how individual activities
are rolled up to form work packages. As a first step in estimating the
cost of work packages, the work packages are decomposed into smaller
components called activities. The activity definition process deals with
creating activities (also known as schedule activities) by breaking down
work packages. It is these activities that require cost estimation. This is
known as the estimate costs process. Once these costs are estimated, con-
tingency allowances are added to these estimates at various levels. Con-
tingency reserves are allowances that a project manager will use, in case
the identified risks get realized. These are then rolled up into associated

work package costs. The same process is repeated at the work package

Project budget

Management reserve

Control accounts’ estimate (pm’s

Budget)

$2,100 | | $1,100 | Control accounts
CA2 CA-1
Contingency reserves
Work packages estimates
| Work packages
Wp-2

Activity contingency reserves

Activity cost estimates

Activities

Activity 1 Activity 2

Figure 6.1 Estimating the project budget (WP stands for work
packages and CA for control accounts)
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level to come out with the control account estimates. (Control account is
the WBS component used for the project cost accounting. Each control
account is assigned a unique code to link it to the performing organiza-
tion’s accounting system.)

These control account estimates have to be rolled up and added with
reserves. Management reserves are budgets that a project manager shall
use with the approval of the senior management, to mitigate the effect of
unplanned or unexpected changes to scope and cost. (As discussed earlier,
in the case of MS-Project, we have only tasks to represent activities, work
packages, control accounts, and so on. However, we can use subtasks to
represent activities and summary tasks to represent work packages and
control accounts, etc.)

With a basic understanding of how a budget is determined by rolling
up costs, let us examine how MS-Project allows us to accomplish this.

This case study deals with a small project of Software Testing.

Example Problem: Arriving at the Budget for a
Software Testing Project

In the following example, we discuss the case of arriving at the budget of
a small software testing project. The resources required and the quantities
of the material have been estimated. Based on this, we shall estimate the

cost of the project.

1. You need to use the project file named Testing-project-with-
resources-original.mpp for this case study. Copy the file from the
Practice-Files/Ch06 folder to your working directory and rename as
Testing-project-with-resources. Double click on the file. You will
find a task list as illustrated in Figure 6.2. Click on the Task tab, and
in the View group select Gantt Chart to go to the Gantt Chart view,
if you do not see the task list.

It is a project with two summary tasks (Planning & Preparation,
Execute Tests).

2. Make the project summary task also visible, if required. For that,

click on the Format tab and in the show hide group select Sum-

mary Tasks and Project Summary Task check-boxes.
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O hose - Tuskrame - Duntiow St - Finsh v Prev Names || 0 12 15 18 2 4 7 N 0@ 05 8 N M 7 2
i |m 4 Plannings Preparation 10days  Mon 17/10/1 Fri 28/10/16
1 m = Study Functiona Specs 2days Mon 17/10/1 Tue 18/20/1¢
3| = Study Test Plan 2days Wed 19/10/1 Thu20/20/1(2
4 - Create Test Cases 2days  Fi21/10/16 Mon24/10/13
5| = PlanforAutomaticTesting  2ays  Tue 25/10/1 Wed 26/10/14
6| = Setup Environment forTesting  2ays  Thu 27/10/1 Fri 28/10/16 5
1 - Approve Testenvironment  0days _Fri28/10/16 ri 28/10/16 6
8 - 4 Execute tests 9days  Mon 31/10/1 Thu 10/13/1¢
s = Execute ManualTests 3days  Mon31/10/1 Wed02/11/17
| = ExecuteAvtomatedTests  2days  ThuOY/11/1Fri0Y11/16 9
n = Execute BetaTests 2days Mon 07/1/1 Tue 08/11/1 10
-
-

Figure 6.2 Gantt Chart of the software testing project

RESOURCE SHEET

3.

Now let us start estimating costs associated with each of the tasks.
For that, resources have to be assigned to relevant tasks. Let us look
at the Resource Sheet to start with. Click on the View tab and select
Resource Sheet in the Resource Views group. You will see the
resources associated with the project (Figure 6.3). These resources
have associated costs too. Here are some points to be noted. The
resource, Licensed Software, has got costs associated on the basis of its
usage and has been categorized as a work resource. (If the license had
been procured by outright purchase by one-time payment for this
project, then it could have been categorized as a material resource.)
Contingency allowances in this project are allocated to Execute
Automated Tests, and are to be used in case the project needs support

of an external consultant.

. These resources have to be assigned to various tasks to estimate the

costs associated with each task and thereby the baseline cost of the
project. Switch to Gantt Chart (using View tab and Task Views
group). Select the task Planning & Preparation from the Resource
tab, Assignments group, sclect Assign Resources. The Assign
Resources dialog pops up (Figure 6.4). You may keep this dialog
open throughout the assignment process. There is no need to close

the dialog, every time you select a different task.

@ | Resource Name ¥ Type v Mterial v Initials v Group ¥ Max ~ Std.Rate¥ Ot v Cost/Usev Accrue v Base

Project Manager Work P 100% $20.00/hr _ $0.00/hr $0.00 Prorated Standard

I QA engineer Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard

| Hardware Work H 100%  $1.00/hr  $0.00/hr $0.00 Prorated Standard

| Licensed Software Work L 100% $1.00/hr  $0.00/hr $0.00 Prorated Standard

| Travel Cost T Prorated

| Contingency Reserves Cost c prorated

| Paper Material P $0.00 $0.00 Prorated

|

|

|

Figure 6.3 Resource sheet of the software testing project



ESTIMATING COSTS AND ARRIVING AT BUDGET 53

5. Select QA Engineer from the dialog. There is an option to change the
units here and the cost of the work resources gets reflected accord-
ingly in the next column. In this case, QA Engineer is working full
time on this task and hence we need to apply 100 percent. (By
default, 100 percent gets assigned in case of work resources, when
you use assign button. You need not exclusively specify the same.)

6. Now repeat the previous step for the rest of the tasks according to Table
6.1 without closing the Assign Resources dialog. When you assign
additional resources like Hardware, you get an Action bution in the
Task Mode column. Accept the default option is “Increase the amount
of work but keep the duration same” as there is no need to change.

With this you have assigned all the required resources to all the
tasks. As you observe, the contingency allowance of $620 has been
assigned to the task Execute Automated Iests. This may be used to hire
an expert or consultant to guide the staff in the usage of the tool.

7. As a last step, let us analyze the estimated costs. Now we have the
resources displayed with the bar charts. However, we will still not get
an idea about costs associated with work packages and so on, and
the project as a whole. To have an idea about the same we have to
add a Cost column. For that, move the separator between the chart

and the table toward left-hand side. An additional new column gets

Table 6.1 Resources assignment details for the project

Tasks Resources Units/cost
Planning and Preparation (Summary QA Engineer 100%
Task) Hardware 100%
Study Functional Specifications Project Manager 50%
Execute Tests (Summary Task) Hardware 100%
QA Engineer 100%
Licensed Software 100%
Execute Automated Tests Contingency Allowance | U.S. $ 620
Execute User Acceptance Tests Travel U.S. $2,100
Analyze Test Results Project Manager 100%
QA Engineer 100%
Compile Test Statistics QA Engineer 100%
Paper 2 Rims
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Task: Planning & Preparation
Resource list options

Resources from Testing-project-with-resources - orginal

Resource Name R/D Units | Cost | | Assign I

Contingency Reserve: FE—
Hardware | Remove l
Licensed Software ’P&QT'
Paper oA
Project Manager 1 | Graph ‘
QA engineer

Travel

Hold down Ctrl and click to select multiple resources

—

Figure 6.4 Assign resources dialog box

displayed with the title Add new column. Click on the arrow there
and select Cost from the pull-down list. The Cost column gets dis-
played. The rolled-up costs are displayed too for the project (Figure
6.5). As you notice some of the subtasks like “Study Test Plan” are
displayed with zero cost though they use resources like “Hardware,”
as those costs are covered (or accounted) by their summary tasks.
Close the Testing-project-with-resources file.

To conclude, we did learn how to arrive at the project budget
summing up various costs and allowances, in this chapter. We also
did study, with an example, how we can initiate the process of esti-

mating the project budget with the help of MS-Project.

Tk y0d 16 noaw 06 Nov 16
Mode v Tank Mame. = Dunitio » St v Fngh v Puw Resousce Names - Cot v AddN| T 5 M P|T 5 |W

1 - + Planning & Preparation t0days  Mon 1710/ FriZ8/10/16 QA engineer, Hardware $1.000.00 —

] Study Functional Spacs Tdaoys  Mond7/10/1Toe 1810/ Project Manager(S0%) $160.00 = Project Manager|50%]

1 - Stody Test #an Jdays  Wed 1910/ Thu 20/10/11 2 .00 [

i - Create Test Cases 2deyi P 2/10/16 Mon 24/10/1 3 00 =]

5 - Planfor AvtomaticTesting  2days  Toe 24/10/1 Wed 26/10/1 4 %0 B

‘- Setup Environment for Testing 2days  Thu 27/10/3 Fri 28/10/16 5 000 =

1 m Annrwe Toct snimnnmant  Ordser  F JRNNAK B RADNK 6 «am S

Figure 6.5 Display the rolled-up costs to display the estimated budget



CHAPTER 7

Tracking Project

Objectives

On completion of this chapter, you should be able to

1. Understand how to set a baseline

2. Understand how to set the status date and the current date

3. Understand how to record progress of various tasks during project
execution

4. Understand what is meant by earned value (EV)

5. Understand how MS-Project can be used to compute the EV metrics

In previous chapters, we discussed the use of Microsoft Project Profes-
sional, for project planning. Many a professional and organization limit
the use of the software just for that. However, MS-Project can also be
used to update the progress made. This is very important, considering
that this will help us use MS-Project throughout the project life cycle.
After updating the tasks with the progress made, we can do earned value
analysis (EVA), to compute important parameter indices like Schedule
Variance, Cost Variance, Cost Performance Index, and Schedule Per-
formance Index. In this chapter, we shall discuss how Microsoft Project
Professional can be used for tracking projects and doing EVA, to analyze
project performance. We will also study about various formulas related to

EVA, with simple examples.

Establishing a Baseline and Updating the Schedule

We can update the tasks with percentage completion information, and
actual start and end dates, to reflect the actual status of projects. We need

a file to do this and we use the file enhancement-start.mpp. Copy the
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file from the Practice-Files/Ch07 folder to your working directory and

rename it as enhancement.mpp.

TIMEUI

GANTT CHART

1.

Double click the file and have a look at the tasks, in the Gantt Chart
view (Figure 7.1).
To start with project tracking, we need to prepare the file and the

following are a few steps to be followed for the same.

. In the View tab, select Tracking Gantt from the pull-down menu

on the left-hand side. Tracking Gantt view will be shown. You will
now have thin bars representing tasks as shown in Figure 7.2. The
bars also turn red as the Critical Path gets highlighted in red. All bars

become red in this case, as all tasks are on the Critical Path.

. The next step is setting a baseline. Baseline is like a snapshot and pro-

vides a basis for comparison. To set a baseline, select the Project tab.
From the Schedule group, click set baseline and select set baseline.
Set Baseline dialog will appear, as shown in Figure 7.3. Accept all

default values and set the baseline for the Entire Project. You can set

tion S/S;;: l Add tasks with dates to the timeline ‘ :LTS,LW
Task 1 May 1 June 1 July1 Augu
O | Vode + ToskName v Duratiiy  Start v Finish v || 420 424 5B 52 65 619 I3 AT 1AL
_'-. Requirements l1day Mon5/2/16 Mon5/2/16
- Create Detailed Functional Specs 2wks ~ Tue 5/3/16 Mon 5/16/1€ 1
- Review of Functional Specs 3days Tue5/17/16 Thu5/19/16 2
- Create test cases & Scripts 2wks  Fri5/20/16 Thu6/2/16 3
- Design Specs 2wks  Fri5/20/16 Thu6/2/16 3
- Review of Design Specs 3days Fri6/3/16 Tue6/7/16 =
- Coding & Unit Testing 3wks  Wed6/8/16 Tue 6/28/16 €
- Review of Coding & Unit Testing 3days  Wed 6/29/1¢ Fri 7/1/16 7
- Integration &Testing 4days Mon7/4/16 Thu7/7/16 ¢
- Impact Analysis &Regression 1wk Fri7/8/16  Thu7/14/16 S
Testing
- Documentation of usermanual 1wk  Fri7/15/16 Thu7/21/16 1
- Release New Version 3days Fri7/22/16 Tue7/26/16 1

Figure 7.1 Gantt chart of the software enhancement project

IC) Requirements 1day Mon5/2/16 Mon5/2 10%
- Create Detailed 2wks  TueS/3/16 Mon 0%
Functional Specs 5/16/16 1
- Review of Functional ~ 3days Tue5/17/16 Thu5/15 0%
Specs
- Create test cases & Script 2wks ~ Fri5/20/16 Thu6/2/ }7%7
- Design Specs 2wks  Fri5/20/16 Thu6/2/ 10%
- Review of Design Specs 3days Fri6/3/16 Tue6/7/ 10%
- Coding & Unit Testing  3wks ~ Wed 6/8/16 Tue 6/2¢ 1'7%
- Review of Coding & 3days Wed Fri7/11
Unit Testing 6/29/16
- Integration &Testing  4days Mon 7/4/16 Thu7/7/, lw,
- Impact Analysis & 1wk  Fri7/8/16  Thu7/14 WO%
Regression Testing

Figure 7.2 Tracking Gantt chart of the project
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@ et bazeinel

| Baseline v
() Set interim plan
: Scheduled StartiFinish

e Skart 1 Finshl
For:

(3) Entre project

() Selackad Lasks

Rl up baselines:

Ta all summary ka

Froen subbasss nbo selachad summeary Baskis)

st as Defauk

Co ) Co )

Figure 7.3 Set baseline dialog box

11 baselines in MS-Project. The baseline bars will be shown in gray,
along with bars showing planned values.

Next we define the status date using Project Information Dia-
log. In the Project tab, Properties group, click on Project Informa-
tion button. The Project Information dialog box appears, as shown
in Figure 7.4. As you all know, in any project, it takes time to get
progress information to us, as data may have to be gathered from a
remote project site. The Status Date setting allows us to enter the
date/time when the data are valid. Let us say that we have the status
of the tasks that were completed as effective at 17:00 on Friday, May
20th, 2016. We need to set this up through the Project Informa-
tion dialog. Select using the calendar pick or enter using the key-
board, the Status Date. The Status Date assumes a default point in
time of 17:00.

. Now we are ready to feed the actual task or project information. Let
us say, in this case information has come in that task Requirements
was delayed by a day. We need to feed that into our schedule. Select
the task Requirements in the Gantt Chart view.

. In the Task tab, in the Schedule group, click the arrow next to Mark
on Track and select Update Tasks (Figure 7.5). Update Tasks Dialog
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IS N
Project Information for ‘enhancement’ [ Y J
Start date: Sat 4/30/16 v Current date: Sat 7/16/16 v
Einish date: [ Tue 7/26/16 ~ | Status date: Fri 5/20/16
Schedule from:  Project Start Date v| calendar | sta ¥ May, 2016 3
Su Mo Tu We Th Fr Sa
All tasks begin as soon as possible. Priority: 500 1 2 3 4 5 6 7
Enterprise Custom Fields 8 9 10 11 12 13 14
Department: ‘ . 15 16 17 18 19 20 21

22 23 24 25 26 27 28
29 30 31 1 2 3
5 6 7 8 9 10

Custom Field Name

[ Hep | [ statistics.. | [ ok ][ cance |

\ 4

Figure 7.4 Use project information dialog box to define status date,
current date and so on.

Task  Resource  Repot  Project  View Format Q Tell me what you want to do

Y EEEEE—— - .
I_ " ém Arial o -] mEmememem  EEon TrackiT * - L;lnsvm
D Copy ~ | =5 Move ~
Gt paste hid . BIU D-A- %5 9 oocs ™ MukonTrck  Aanually | Auto E:M i}
Chat~ =~ ormat Painter = ichedule Schedule| =7 Mode~
= date Tasks .
View Clipboard Font 1] ScheLE s Tasks

Figure 7.5 Select “Update Tasks from Mark on Track,” to update the
actual start date, and so on.

appears. Mention the actual start date in the appropriate format or
use the calendar pick list to select the start date. The task bar of the
first task shifts now, along with dependent tasks. Baseline schedule
will also be juxtaposed, making the comparison easier.

Next we shall update tasks with percentage completion. For
this, click on the task that you want to update in the Gantt Chart.
To start with, select the task Requirements and from Task tab and
the Schedule group, click 100 percent. The bars will get filled and
100 percent will be displayed near the task bar, in the Gantt Chart
view. Like this, update 75 percent completion, for the task Create
Detailed Functional Specs. (Note that you can easily segregate incom-
plete tasks as the indicator column gets ticked as tasks are updated to

100 percent completion as shown in Figure 7.6)
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Task pr2s, 16 Mays, 16 May22,16 | Juns, 16 Jun19,16  Jul3,'16

o Mode v | Task Name w | Duratii v T S/W|S T/ MF|T S W|S T MF T S W|S T M
1 |~/ - Requirements 1day = 100%
2 ‘ = Create Detailed Functional  2wks — 75%
Specs 1
3 - Review of Functional Specs 3 days = —?
4 - Create test cases & Scripts 2 wks 0%
5 - Design Specs 2wks +_
6 - Review of Design Specs 3 days —_ lﬂ%
7 - Coding & Unit Testing 3wks e 10%
E s - Review of Coding & Unit Testin 3 days =] 0%
§ 9 ‘ - Integration & Testing 4days —%

Figure 7.6 Use percentage completion buttons from task tab and
schedule group to update the progress

With this we complete updating the tasks in the Tracking Gantt view.
Observing the same will give one the idea about the project progress. Save

the file and close the session.

Earned Value Analysis

Earned value management (EVM) is a commonly used method of per-
formance measurement and is applied to all projects, across all indus-
try sectors. It gives a three-dimensional view of the project progress as it
integrates project scope, cost, and schedule measures and can be used to
monitor the progress for the entire duration of the project. EVM can be
used to manage schedule performance bonus of contractors, and also to

drive invoicing in projects.

Understanding Key Terms and EV Metrics

Some key definitions that would help you go ahead with EV computa-

tions are presented in Table 7.1.

Table 7.1 Key terms for EV computations

Term Abbreviation Definition
Planned PV It is the approved budget assigned to the work that
value has to be accomplished (also known as perfor-

mance measurement baseline)

Earned value EV It is the value of the work performed

Actual cost AC It is the cost actually incurred in performing the
work (for which EV is measured)
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Table 7.2 EV Four important metrics

Term

Abbreviation

Definition

Schedule variance

SV

It is a measure of schedule performance of

the project. It can indicate whether a proj-
ect is behind or ahead of schedule. It is the
difference between EV and planned value.
It is computed using the formula

SV =EV -PV.

Cost variance

Ccv

It is a measure of cost performance of the
project. It can indicate whether a project is
under the budget or over the budget. It is
the difference between EV and actual cost.
It is computed using the formula

CV=EV - AC.

Schedule Perfor-

mance Index

SPI

It is a ratio of progress achieved to progress
planned and is computed by the formula
SPI = EV/PV. If it is more than 1, then it
means more work is completed than was
planned.

Cost Performance
Index

CPI

It is a ratio of the value of the work com-
pleted to the actual cost and is computed
by formula CPI = EV/AC. If it is more than
1, then it means that project has cost under

run.

Based on these three values, we compute four important metrics

that enable us to measure the performance of the project. Those four are
explained in Table 7.2.

A Simple Example of EV

To understand this better let us take a simple example of doing an

enhancement. Let us say, you have to build 4 modules in four days (at the

rate 1 module/day), as shown in Figure 7.7. Let us say the cost of building

the same is estimated to be U.S. $100 per module.

Planned: 4 modules in 4 days

Figure 7.7 Planned work that is worth U.S. $400
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Status: 3 modules in 4 days

Figure 7.8 Completed work worth of $300 (after four days)

After four days, you monitor the work done and find that only 3
Modules has been built instead of 4 modules. That means PV was $400.
EV is only $300 (Figure 7.8). As far as the schedule is concerned, you are
lagging. However, you find that only $200 was spent for the work done.
This means that the cost variance is $100, which is positive and good, as
it ascertains that you have spent less.

Similarly, we can also compute CPI and SPI.

CPI = EV/AC = 300/200 = 1.5

This means that for every $1 you spend, you are getting 1.5 times worth
of work done.

SPI = EV/PV = 300/400 = 0.75

This means that the work is getting done at 75 percent of the planned

rate.

Forecasting

Forecasting is a technique of making predictions based on the available
information. As the project progresses, the project management team can
develop a forecast for estimate at completion (EAC) based on the past
performance. Table 7.3 gives a quick look at the terms.

There are three common methods to arrive at EAC. These are based

on various scenarios.

1. Assuming that all the future ETC work will be accomplished at the
budgeted rate:
EAC=AC + BAC-EV

2. Assuming that the remaining work will be performed at the same
CPIL:
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Table 7.3 Forecasting: four important terms

Term Abbreviation What it means?

Estimate at completion EAC How much do we expect the total
project to cost (based on the current

information)?

Estimate to complete ETC How much more do we expect it to
cost to finish the project?

Budget at completion BAC What is the amount that we had
budgeted for the project effort in to?

Variance at completion VAC By how much we will exceed (either
positive or negative) the budget
when we finish the project?

EAC = BAC/(Cumulative CPI)
3. Assuming that the work will be done with same CPI and SPI
EAC = AC+ (BAC — EV)/(Cumulative CPI x Cumulative SPI)

The To Complete Performance Index (TCPI) is the calculated pro-
jection of cost performance that must be achieved on the remaining work
to meet a specific management goal (this may be either BAC or EAC).
Let us say that as a Project Manager, you have prepared a new EAC and
it is approved, then the TCPI based on the new EAC is computed using

formula

TCPI = (BAC - EV)/ (EAC - AC)

EVA Using MS-Project

Now that we know the definition or meaning of various indices like SPI
(Schedule Performance Index), let us see how MS-Project can be used
for EVM, variance analysis, and so on. For this purpose, we shall do an

exercise, hands-on, using MS-Project.

1. Copy the fileweb-site-improvement-start.mpp from Practice-Files/
ChO7 to your working directory and rename as web-site-improve-
ment.mpp.

2. Double click on the file web-site-improvement.mpp from the files

folder. By looking at the Gantt Chart, you will observe that it is a
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simple project with only two tasks (Figure 7.9). Both tasks will start
on August 23rd, 2016

3. Go to the Resource Sheet view and observe the existing resources
of the project. Two Resources, Dave and Sunny are working on the
project (Figure 7.10). Dave has a standard rate of 12 Euros/hour and
Sunny has a standard rate of 8 Euros/ hr.

Dave and Sunny will work a maximum of 8 hour a day.

As we are ready with tasks and Resource Sheet, we can assign
different resources to different tasks. In this case, please do note that
the estimated total duration to complete the project is 10 days and
the estimated work for each task (UI improvement and Performance
Tuning) is 80 hr. Let us assign Dave to UI Improvement and Sunny
to Performance Tuning. (Click on Resource Tab and in the Assign-
ments Group, select Assign Resources to start doing the same.) With
this the project plan is ready.

4. On Project tab and Schedule group, click Set Baseline button and
select Set Baseline. Set Baseline dialog box appears. Check that the
name of the baseline is Baseline in the (set baseline) the dialog box.
Press OK to save the Baseline. (Note: You can verify the baseline
information on the Project Statistics window. Select Project tab and
then Project Information from Properties group. In the dialog box
that appears click Statistics.)

5. The next step is tracking and updating the project plan. Let us say
Dave and Sunny have started working on the project and you get

reports on the weekends about the work done. Now you have to

22 Nov '09 29 Nov ‘09

4 Web-site-improveme 10 days on 23-11-09 Fri 04-12.09 » v

Ulimpovement 10 days| Mon23-11-09  Fri04-12-09 .|
Performance tuning 10 days| Mon 231108 Fri04-12-09

Figure 7.9 Gantt chart of the project plan with two tasks

Dave Work D 100%| 12.00€hr 0.0 €/hr 0.00 € Prorated | Standard
Sunny Work S 100% 8.00€hr 0.0 €hr 0.00 € Prorated | Standard

B ResourceName ¥ Type  ~ Material  ~v ntiasls v Group ~ Max. ~ Std Rate ¥ OvtRate ¥ CostUse ¥ Accrue v Base hd
1
2 |
I

Figure 7.10 Resource sheet of the project with just two resources
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track the progress by feeding the data of the actual work in the
Resource Usage Sheet and set the status date to enable EV-related
computations. Let us say you have got the actual work-related infor-
mation as in Table 7.4.

Although there are different methods, we are choosing Resource
Usage view to update with (insert) the actual hours in the project plan.

On the Resource tab, in the Resource Views group, click on
Resource Usage view. You get the Resource-Usage view with infor-
mation of about the usage of resources on different tasks different
days. Now check whether Actual work is listed below the work under
each user’s name. If it is not, then right click in the Details column.
You get a Detail-Styles pop-up window, in which you can select
Actual-work check-box and also Enter the Actual hours against the
task. Click on the File tab and Save the project.

. Status date has to be set for EV computation. Status date is the date

when you last updated the project progress. It may be the current
date, a date in the past, or a date in the future. To set the status date,
click on the Project tab and Project Information from Properties
group. In the dialog box that appears, change the Status Date to
11/27/09.

. EV calculations are also based on the following settings in MS-Project.

e Baseline Number
e EV Calculation Method

Baseline Number: If you have multiple baselines saved for your
project, you have an option to specify which baseline you want to
consider for EV calculations. In this example, we are using the very
first baseline Baseline (the date on which it was saved is mentioned

beside it) for calculations.

Table 7.4 Actual work information of the example

Work done between Total actual
November 23rd, 2009 and work done
Resource Novemeber 27th, 2009 (hour/day) (hour)
Dave 6 30
Sunny 8 40
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EV Calculation Method: To get the accurate EV numbers, you need to
specify the EV calculation methods in MS-Project Plan. EV calculations
are always based on percent Complete or Physical percent Complete.

Now you have to set the aforementioned parameters using
MS-Project options. For that, click File, select Options, and go
to Advanced. In EV Options for this project (select the proj-
ect name web-site-improvement), choose Default task EV method
as % complete and Baseline for EV calculations from the drop-
down menu as Baseline (Figure 7.11) click OK to close the Project
Options dialog box. Save the project.

8. For EV-related computations, we have to apply EV Table to Track-
ing-Gantt. Select the View tab and from Task Views group Track-
ing Gantt. Right click on the left-hand side top corner of the table
(below the Ribbon) and from the context/shortcut menu select
More Tables and from the dialog box that appears, sclect Earned
Value and then click Apply. In the right-most column in the table,
click on the Add new column title type 7CPI.

You will be viewing Tracking-Gantt with bars showing the actual
progress beside the baseline schedule. EV analysis values will also be
displayed (Figure 7.12).

Earned Value options for this project: [ @] Web-site-improvement-start ~

Default task Earned Value method: % Complete o

Baseline for Earned Value calculation: | Baseline (last saved on Sun 20-08-17) ~

Figure 7.11 Set suitable Earned Value options for the project

Planned Eamed December 2009
TaskName v Vale-PV _ Vae- _ ac(AcWP) v SV v CV v EAC v| BAC v| VAC v |Ad 21 23 25 27 29 01 03 05 07

mrwey L [ R a I e |
0 |4 Web-site-imp 800.00 € 746.66 € 680.00€ 53.34€ 66.66 € 1,457.16 € 1,600.00 € 142.84 € P———————————
1 Ul mpovemer 48000€]  4z%66€ 3000€  5334€ 6666€  B10.02€  960.00€  14998€ ]
2 Performance 320006 32000€ 32000€ 000€ 000€ 64000€  640.00€ 0.00€ I SunrY

Huning

Figure 7.12 Apply EV table to the project to compute the EVA

metrics

Verifying the Computations

We can analyze the EV computed by MS-Project using the formulas

discussed in earlier sections. We can verify whatever values we obtained
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using MS-Project match with the values we compute using the formulas.

The following steps elaborate the same.

Percentage Complete

(a) Percentage complete : 44.4 percent
Percentage complete is always related to duration. UI Improvement
task was originally scheduled to be completed in 10 days. Due to
less actual hours done for this task by Dave, now this task requires
11.25 days to complete. Out of the 11.25 days, the task had been
completed in 5 days’ duration. It means 44.4 percent of the task had
been completed till now. That is 5 x 100/11.25 = 44.4 percent

(b) Percent complete of Performance Tuning task: 50 percent
Performance tuning task was originally scheduled to be completed in
10 days. Out of the 10 days” duration, the task had been completed
at 5 days’ duration. It means 50 percent of the task has been com-

pleted till now.

Percentage Work Complete

(a) Percent work complete of UI Improvement task: 37.5 percent
Original estimation is 80 hour of work. Out of 80 hour of planned
work, 30 hour of task is actually completed. That is 100 x 30/80 =
37.5 percent.

(b) Percent work complete of Performance Tuning task: 50 percent
Original estimation is 80 hour of work. Out of the 80 hour of
planned work, 40 hour of task is actually completed. That is 50

percent.

Baseline Cost or BAC

The Baseline Cost fields show the total planned cost for a task, a resource
for all assigned tasks, or for work to be performed by a resource on a task.
Baseline cost is also referred to as budget at completion (BAC), an EV field.

BAC for UI Improvement task is €960 (i.e., total 80 hour of the task
was planned at the rate of €12)



TRACKING PROJECT 67

BAC for Performance Tuning task is €640 (i.e., total 80 hour of the
task was planned at the rate of €8)

BAC for the project plan is the total cost of Ul Improvement and
Performance Tuning tasks: €1,600

Planned Value

PV is also known as BCWS (budgeted cost of work scheduled). PV fields
contain the cumulative time-phased baseline costs up to the status date

or today’s date.
PV for UI Improvement task:

Status date of the project: 11/27/2009

Planned hours (budgeted hours) for Ul Improvement task till
11/27//2009: 40 hour resource assigned to UI Improvement task:
Dave

Dave’s hourly rate: €12

Planned cost (budgeted cost) for Ul Improvement task till 11/27/2009:
40 x 12 = €480

PV for Performance Tuning task:

Status date of the project: 11/27/2009

Planned hours (budgeted hours) for Performance Tuning task till
11/27/2009: 40 hour resource assigned to Performance Tuning
task: Sunny

Sunny hourly rate: €8

Planned cost (budgeted cost) for Performance Tuning task till
11/27/2009: 40 x 8 = €320

BCWS for the project is €800 (i.e., €480 + €320)

Actual Cost

On similar lines (i.e., similar to PV), the actual cost for the project can be
computed as (30 x 12 + 40 x 8) = €680



68 COMPUTER SUPPORT FOR SUCCESSFUL PROJECT MANAGEMENT

Earned Value

On similar lines, EV can be computed

EV of UI Improvement = €960 x Percentage complete of UI Improve-
ment = €960 x 44.444/100 = 426.6

EV of Performance Tuning = €640 x Percentage complete of Perfor-
mance Tuning = €640 x 50/100 = €320

EV for the project = €426.6 + €320 = €746.6

Using various formulas discussed in earlier sections and using the val-
ues of PV, EV, and AC we can compute CPI, SPI, CV, SV and
so on, and verify the values (computed by MS-Project software)
displayed in EV tables.

Save the file and close the session (using File tab).

To summarize in this chapter, we studied how MS-Project can be used
to track a project and also to do an Earned Value Analysis (EVA).

We also verified the computations done using

Note

1 Samant (2010).



CHAPTER 8

Reports

Objectives

On completion of this chapter, you should be able to

1. Understand the types and relevance of various reports in software
projects

2. Understand various reports available in MS-Project

3. Learn how we can generate and customize reports native to

MS-Project

Once the baseline of a project gets set and the project execution
begins the primary focus of the project manager shifts to collecting,
updating, analyzing, and disseminating project information. The
project status—related information has to be communicated to vari-
ous project stakeholders like customers and sponsors in a project. This
shall help various stakeholders to monitor and control various project
tasks.

Software projects can fail for many a reason. One of the reasons can be
a lack of good communication during project execution. Project reports
are used to communicate the status of a project to various stakeholders.
A good project-reporting system facilitates effective management decision
making and also provides the ability to drill down by layer. Here is a list
of important project reports that are used in big information technology

projects.

1. Project Dashboard Report. Contains project metrics represented on a
single page. It presents quick, meaningful, and actionable informa-

tion.
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2. Summary Management Report: These are prepared monthly or fort-
nightly and summarize the cost- and work-related information,
quality issues, and so on.

3. Summary Cost Report: Prepared by consolidating cost data from sev-
eral sources. It is the most challenging task to prepare this report.

4. Milestone and Upcoming Tasks (look ahead report): The milestone
report helps us to understand the project status quickly and the look-
ahead report gives project managers information about upcoming

activities.

MS-Project Professional facilitates you to generate various reports.

These can be broadly classified into two categories. One category of

reports is Visual reports, which is supported by MS-Excel and MS-Visio.

The other category (which has been added in the recent past) is to gener-

ate reports that are native to MS-Project. We will not discuss much about

the generation of reports in MS-Excel and MS-Visio in this chapter. The

- -
Visual Reports - Create Report g

Select Template
Show report templates created in: Microsoft Excel Microsoft Visio

Task Summary | Resource Summary | Assi ts |

All | Taskusage | Resource Usage [ Assi t Usage |

1% Baseline Cost Report %]
Baseline Work Report
Budget Cost Report —

Cash Flow Report

Earned Value Over Time Report
@] Resource Cost Summary Report
%

Sample

Resource Remaining Work Report
Resource Work Availability Report
Resource Work Summary Report

Select level of usage data to include in the report:  \weeks -

Include report templates from:

l ] [ Modiy...

Figure 8.1 Use visual reports dialog to select the required reports
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Figure 8.2 An example of visual report

discussion will be much focused on native reports of MS-Project. To gen-

erate Visual reports in MS-Excel or Visio, click on the Report Tab and

Select Visual Reports from the Export Group. This will bring up the

Visual Reports dialog, which can be used to select various reports, using

check-boxes and different tabs as shown in Figure 8.1. When you click
View in the dialog, an OLAP (Online Analytical Processing) cube file
gets built and results are displayed in MS-Excel Pivot-chart or MS-Visio

Pivot-table as shown in Figure 8.2. All such reports have been listed for

your reference in Table 8.1.

Table 8.1 Various visual reports available in MS-Project

Microsoft Excel

Microsoft Visio (available in metric

and US units)

Baseline cost report

Baseline work report

Budget cost report

Budget work report

Cash flow report

Earned value over time report
Resource cost summary report
Resource remaining work report
Resource work availability report

Resource work summary report

Baseline report

Critical task status report
Cash flow report

Resource availability report
Resource status report
Task status report
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Example Problem: Generating Native Reports and
Customizing Reports

Generating Native Reports

Generating native reports does not require additional office software like
MS-Excel or MS-Visio. It uses readymade templates to generate reports
related to resources, costs, and so on.

Let us consider the example project that we used for earned value
analysis. We have two tasks: Ul Design and DB Design. The work done by
two resources has been recorded. Let us see how we can generate various
reports and customize reports in this chapter. For this, you copy bank_
app_desn_complete.mpp from the Practice-Files/Ch08 folder to your

working directory.

1. In MS-Project 2016, Click on the File Tab. Select Open and then
click on the Computer and select bank_app_desn_complete.mpp
from the appropriate (your working) folder. The file will open in
MS-Project, showing two tasks in the Gantt Chart.

2. From the Reports tab, View Reports group, click Dashboards.
From the pull-down menu, select Project Overview and you will
get the project overview report, with bars indicating percentage com-

pletion as shown in Figure 8.3.

This is an example of Dashboard report, which is generated at the

click of the mouse.

% COMPLETE
PROJECT OVERVIEW 0 e oo s ot
outline level in the Field List
100%
%0%
, ST TN v 0%
§ Foicomptere” " [[PUT |
H 70%
g 60%
° 0, 50%
G (o) 50% 4%
E 40%
& 30%
20%
MILESTONES DUE 10%
Milestones that are coming soon. P

Figure 8.3 Project overview report: An example of dashboard report
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Generating a Custom Report

We can customize available reports. However, in many situations, we may

have to generate a customized report that has a mix of different data ele-

ments, charts, and tables. For this, we will continue working with the

earlier example file bank_app_desn_complete.mpp.

GANTT

1. On the Report tab, in the View Reports group, click New Report.

Select Blank to start with a blank report. (You may display Entry
Table in the Gantt Chart if required.)

. In the Report Name dialog box that appears, enter the name that
should be displayed as title at the top of the report. Enter consolidat-
ed-cost-report (Figure 8.4). Later on, you may access the customized

report using Report tab, View Reports Group, Custom menu.

3. At first, you will add a chart to the report. One interesting way to

express the cost of this plan is a pie chart, with each task (like U7
Design and DB Design) of the plan represented as a slice of the pie
chart. In a large project, it can be a summary task or phase, which
may be of interest. You will label each slice of the pie chart with
details like the name, cost, and percentage of the total cost for fur-
ther clarification. This gives you a view of the project cost breakup.
On the Report Tools Design tab, in the Insert group, click
Chart. The Insert Chart dialog box appears (see Figure 8.5). Click
and select Pie from various charts available like Bar, Line. Click OK

to add a pie chart.

4. You will observe that the default pie chart does not contain the values you

need. You will have to change those using the Field List pane displayed
(on the right-hand side). Click on the pie chart if the pane is not dis-
played. In the Field List pane, in the Select Fields box, click the expand/

co-m o

=
Nov 22,09 Nov 29, '09 Dec$6, 09
© | teskhame v | Durton v Stat v Fish v Prev Resource vl|[|s|sm T W T Fs|smTWTFSssuT

0 4 bank_app_ 11.25 days 109 8:00 AM))9 10:00 AM v

1L
r
1 UlDesign | 11.25 days 2009 8:00 AW 2009 10:00 Al Jerry | Report Name [t 4
2 [ DBDesign| 10 days| 2009 8:00 AW, 2008 5:00 P Tom 50%
Name treport |

A ——

Figure 8.4 Enter a title for your customized report
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Insert Chart &u
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Figure 8.5 Select a chart type and add it to the report

collapse arrow next to Cost to expand the Cost field list, and then under
Custom, select the Cost check-box. In the Select Fields box, under the
Work fields list, under Baseline, clear (deselect) the Work check-box (as
you do not want this field). You can also clear other work-related fields
(say, e.g., Remaining Work) that you do not want. You will see a pie
chart representing the costs of the two tasks (Figure 8.6).

5. Now add data labels to the slices. (If the Chart Tools tabs are not
visible, click on the pie chart.) On the Chart Tools Design tab, in
the Chart Layouts group, click Add Chart Element, point to Data
Labels, and then click More Data Label Options.

The Format Data Labels pane appears on the right-hand side
as shown in Figure 8.7 (ignore the Field List pane for now). Select
Category Names and Percentage using the appropriate check-boxes
(and leave other check-boxes as they are). Category names of slices

appear. Close the Format Data Labels pane.



REPORTS 75

=d .0 - - - = - -
i@ el g 1o o , g il
Add Chart Quick  Change e 7 | | L — \ [<| [Ghat|  Change

NN
NW

Element - Layout~  Colors~ Data.  Chart Type
Chart Layouts. Chart Styles Show/Hide Type ~
AR
Field List X
TASKS ~ RESOURCES
Cost
Select Category <
5
o
4
&
¥ Select Fields
%
Cost
g EcDs \Z 2
2 OCostVariance
g Oov
] [JEAC o
<]
< 3
é ®
5} Cost =]

uUlDesign u DB Design

N

[T 1

Figure 8.6 Add relevant fields to display the values in the default pie
chart

6. Now that the Data Labels are visible and Legends are not necessary
any more. You may hide the same. For that, on the Chart Tools
Design tab, in the Chart Layouts group, click Add Chart Element,
point to Legend, and then click None.

7. Next you will be adding a table below the chart to reflect CPI (Cost
Performance Index, discussed in earlier chapters) and also the cost
of the task. Initially, you will add the table with the default fields.
For that, click anywhere outside of the chart to deselect it. On the
Report Tools Design tab, in the Insert group, click Table. Drag
the table below the pie chart (by using the cursor and holding the
border) once added.

Field List ¥ % | Format Chart Area =
TASKS | RESOURCES CHART OPTIONS v TEXT OPTIONS
q
Select Category 200 =
Name -
> size
Select Fields b POSITION
ouvgerost
= B b ALTTEXT

[ Cost =
[]CostVariance

O -
=l -
Cost =)

(CONSOLIDATED-COST-REPORT

Filter AdiveTa.. ~
GrounBy | Comolet.. ~I~

Figure 8.7 Use Format Data Labels pane to pick, position, and
format required data labels suitably
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8. The table may not contain the task list (even the top-level summary
tasks). Two tasks, Wall A and Wall B, have to be added. Click on the
table and view the Field List Pane on the right-hand side). For that,
at the Outline Level (on the lower side of the Field List Pane) use
the pull-down menu and add Level 1.

9. You have to add the two fields for the table and remove fields that
are not required. For that, in the Field List Pane, click on the arrow
mark Date and Expand Date. Under Custom clear Start and Finish.
Expand Cost and then Custom and select Cost. Similarly, expand
the Number and select Custom and then CPI. You may have to
clear fields like Percent Complete by selecting Custom under Num-
ber if required. With this, you have completed customizing the table
(Figure 8.8). Close the Field List Pane and save the file.

10. Now you see that, under Reports tab, View Reports group, when
you click the Custom, the consolidated-cost-report is available. Close
the project file.

To conclude, we did take a quick look at various reports that are rel-
evant to Information Technology projects and also the available visual
reports in MS-Project. Through a guided example, we studied how to

customize native reports in MS-Project.

" Field List ~* | Format Sh...~

:}S RESDURCEsD SHAPEOPTIONS  TE

OO =
] Select Fields
g (% Con b AL
; []% Wor b LNE
8 [“Iee
bt =
B
2
g Name
§ Cost
8 cPI
- Fil A ™
Ul Design $960.00 1.19 e | [PES]
DB Design $640.00 il =) Grow [N, ~]

— by

T 1 Nl

Figure 8.8 Add a table with cost and CPI fields, to the custom report
using the Field List Pane



CHAPTER 9

Managing Multiple Projects

Objectives

On completion of this chapter, you should be able to

1. Understand what is meant by an external dependency in a project

2. Understand how to represent external dependency in an MS-Project
schedule

3. Understand the concept of master project and subproject

4. Understand different ways of merging subprojects

5. Understand the creation and use of resource pool

In earlier chapters, we discussed about managing a single project.
However, a project may be very big, and may have several thousand tasks
(activities), executed by hundreds of departments or subcontractors. In
such cases, it is easier to organize and manage these projects as subproj-
ects of a master project. At times, even though the project is not very big,
some tasks may be dependent on several other projects that are external
to the project organization. We discuss here about using MS-Project in

such cases.

Types of Dependencies

Let us first understand what is meant by dependency as it is one of the
most important elements of creating a project schedule network. Previ-
ously we discussed about four types of relationships between tasks. The
relationship describes how tasks relate to each other (how start and finish
of predecessor and successor tasks are related). Dependency determines
the order of sequence or activity. It is subtly different from relationships.

There are three primary types of dependencies:
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1. Mandatory Dependencies: These are dependencies that create firm
relationships between two activities.

Example: Testing can start only after the coding is completed.

2. Discretionary Dependencies: These types of dependencies enable the
project manager to optimize the flow of work throughout the project
life cycle and are also known as “soft logic.” This works as a tool that
the project manager utilizes to create float in the schedule. This is a
much more effective manner to drive the time line than hard coding
dates into the schedule (or using constraints in MS-Project).
Examples: If a team is travelling to a foreign country for say beta
testing at a customer location, a discretionary task prior to this task
may be to train the team in the language and culture of that region.

3. External Dependencies: These are dependencies that are outside the

control of the project team. However, these must be reflected in the
project schedule.
Example: A software development project may depend on the pro-
curement of the hardware. Here the procurement of the hardware is
outside the control of the project team and is outside the scope of
the project.

Tasks or phases in one project, being dependent on the tasks in other
(one or more) project is also a case of external dependency. There may
be other reasons for dependencies between projects. If a task in a project
uses resources that have been assigned to tasks of another project, then
also you may have to delay the start of the task till the resources complete
the first task.

You can show such dependencies by linking tasks between projects
in MS-Office Project. External predecessor and successor tasks have
grayed task names and Gantt bars. Such tasks are also referred to as
Ghost tasks.

Example Problem: Creating an External Dependency

Let us consider a case in which a small project of software testing ¢ has
been planned. Let us say this particular project is also dependent on set-

ting up the hardware. In this exercise, you link tasks in these two project
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plans, and you see the results in the two project plans. Copy Dependency

subfolder to your working directory from Practice-Files/Ch09

1.
2.

On the File tab, click Open. The Open dialog box appears.
Navigate to the Dependency subfolder in your working directory
and double click the Testing-project.mpp file. View the tasks in the
Gantt Chart (Figure 9.1).

On the File tab, click Open. Navigate to the Dependency sub-
folder in your working directory, and double-click the hw-setup.
mpp file. The tasks related to procurement and setting up of the
hardware are displayed in the Gantt Chart as shown in Figure 9.2.
Note that both the project files are open now.

. In hw-setup in the Task Name column, click on task 3 Install OS &

setup the network.
You need to finish the task Install OS & setup the network before
you begin the task Setup Environment for Testing in the Testing

plan; so you will create a dependency between the two plans.

. On the View tab, in the Window group, click Switch Windows,

and then select Testing-project. On the View tab, in the Task Views
group, click Gantt Chart. The Gantt Chart view appears. Click the
name of task 6, Setup Environment for Testing. On the Task tab, in
the Editing group, click Scroll to Task. Project scrolls the Gantt

Task Rasoi] November 2016
O e - | TaskName + | Duntion v Start v Finish v Prew Names| 12 15 18 21 24 27 30 02 05 08 11 14 17 20
1 - + Planning & Preparation 10 days Mon 17/10/1 Fri 28/10/16 —
2 B wm Study Functional Specs 2days Mon 17/10/1 Tue 18/10/1¢ -
3 - Study Test Plan 2days ‘Wed 15/10/1 Thu 20/10/1( 2 -
4 - Create Test Cases. 2days Fri21/10/16 Mon 24/10/13 l'_u
5 - Plan for Automatic Testing 2days Tue 25/10/1¢ Wed 26/10/14 ;:'L
6 - Setup Environment for Testing 2 days Thu 27/10/1¢ Fri 28/10/16 5 V*:l
7 - Approve Test enironment Odays  Fri28/10/16 Fri28/10/16 6 10
8 - 4 Execute tests 9days Mon 31/10/1 Thu 10/11/1( ’—XF!
9 - Execute Manual Tests 3days  Mon31/10/1 Wed 02/11/17 =
w0 [ = Execute Automated Tests 2days  Thuos/yacFrioa/in/ie s -
g u - Execute Beta Tests 2days Mon 07/11/1 Tue 08/11/1( 10 '_‘i
5 2 - Execute User Acceptance Tests  2days  Wed 09/11/1 Thu 10/11/1( 11 =,
E 13 - Analyze Test Results 2days Fri11/11/16 Mon 14/11/112 B .
s u - Compile Test Statistics 2days Tue 15/11/1t Wed 16/11/113 [ !
15 - Build Approved 0days  Wed16/11/1 Wed 16/11/1 14 Fiem
. .
Figure 9.1 Gantt chart for testing
T Oct2,'16 Oct9, 16 Oct16, 16
© | Mode + | Task Name + | Dura + | Start s M o wor e ss M w i E s s e
1 (@ (w Plan the Purcahse of Hardware & Software 3 days Octobers, 20168 ( I:'ﬁ
2 - Procure the hardware 5days October 10, 2016 | —
3 - Install OS & setup the network 2days October 17,2016 ( B

Figure 9.2 Gantt chart for hardware setup (hw-setup project)
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Chart view to display task number six. The Predecessor column may
not be visible. In the Gantt Chart view, drag the vertical divider bar
of the entry table, to the right until the Predecessor column is visible.
In the Predecessor field for task 6, click in the field so that the cursor
appears directly after the existing predecessor, value 5.

An external predecessor link is created by entering the task in
the following format: File Name\Task ID. Directly after the existing
predecessor value 5, type hw-setup\3 (with no space between 5 and
the comma and the subsequent text). Here hw-setup is located in the
same directory. However, in case if the file is located in some other
directory, you may have to specify the entire path (or command).

5. Press Enter.

MS-Project inserts the external predecessor task named Install OS
& setup the network into the project (in addition to existing prede-
cessor Plan for Automatic Testing). The external task represents task
3 from the hw-setup project. The external task’s Gantt bar and the
task name appear in gray as shown in Figure 9.3. If you point to the
external task’s Gantt bar, MS-Project displays a Screen tip that con-
tains information about the external task, including the full path of
the external project plan in which the ghost task resides.

6. Optionally, you can also look at the ghost task in the project plan as
the plan window is open. On the View tab, in the Window group,
click Switch Windows, click Aw-setup in the Task Name column,
and select the name of task, Install OS & setup the network. Adjust
the chart portion of the Gantt Chart view to display the selected
tasks. To do that on the View tab, in the Zoom group, click Selected
Tasks.

You can see that task 3, Install OS & setup the network, is a

predecessor for the external task Setup Environment for Testing.

Create Test Cases 2days  October 21,2016 8:0 3
Plan for Automatic Testing 2days  October 25, 2016 8:0 4 L
Install OS & setup the network  |2days | October 17, 2016 8:0 l
Setup Environment for Testing ~ 2days  October 27, 2016 8:0 5,C:\Users\ULHAS\ h
Approve Test enironment Odays October 28,2016 5:0 7 0/28
4 Execute tesrs 9days October 31, 2016 8:0 ‘-17

Execute Manual Tests 3days  October 31,2016 8:0 8 5

A333333

1

s

Figure 9.3 External predecessor is Install OS & setup the network is
inserted in Testing project (displayed in Gray)
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However, it has no effect on other tasks here as Setup Environment
for Testing is a successor task with no other links to this project.

You have the option of breaking the link between these plans.
There is bidirectional associativity. That means, deleting a task in
the source plan or the ghost task in the destination plan deletes the
corresponding task or ghost task in the other plan.

7. Save all open files and Close the session.

Note: You may turn off the display of cross-project links using Project
Options for the file. To do this, on the File tab, click Options. In the
Project Options dialog box, on the Advanced tab, clear the Show

External Successors and Show External Predecessors check-boxes.

Master Project and Subprojects

Before discussing how we can track multiple schedules by grouping
together into a master in MS-Office Project, let us discuss about sub-
projects and the benefits of creating smaller projects in a software like
MS-Project. Subprojects are usually areas of project that are either out-
sourced to a different department or to vendors. The vendor or the
department may have specialized knowledge or technology. For example,
if you are a contractor specialized in software product development, you
may have outsourced the development of user interface design to a firm
that specializes in the same.

In MS-Project, we can think of a master project as a collection of con-
solidated projects that show hierarchy among multiple related projects.
In the master project, subprojects appear as summary tasks, which you
can expand. (Please also see Figure 9.4 to understand the benefits of using
subprojects.)

In MS-Project, we may be using subprojects for one or more of the

following reasons:

1. It is easier to independently plan, schedule, and control multiple
projects (subprojects) than planning, scheduling, and controlling a
single mega-project.

2. It is helpful in overall corporate reporting and planning. It makes

decision making easier in the company.
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3. You may be working on multiple projects, with same set of resources,
simultaneously. Managing resource assignments is easier in such cases.
4. The project is executed in different sites or departments. Your orga-
nization is not centralized. In a decentralized or distributed environ-
ment, a master project and subprojects give workers more control

over their own work than one centralized project file does.

There are various ways of consolidating subprojects into a master
project. Let us first try out the same without using a resource pool. For

this, you require three files stored in the subfolder Files-for-consolidation.

Benefits of using a master project

Sub-project 1
Sub-project

2

Sub-
project 3

Resources management
(human, equipment)

Master project
Cash flow analysis

Procurement management<——J

Figure 9.4 Benefits of using master project and subprojects

Example Problem: Consolidating Multiple Projects

Let us consider a case in which there are two small software projects to
be consolidated. For that, copy the folder Files-for-consolidation from
Practice-files/Ch09 to your working directory. There are two subprojects
namely AppDevelopment and Testing-project. Let us say these are managed by
a single contractor (or company). These will utilize some common resources.

To get a hang of activities and resources associated with each of these
subprojects you may have a look at Gantt Chart and Resource—Sheets
of each of these. Double click and open all two files. Observe the Gantt
Chart and Resource Sheet views of the files for each of these projects
(Figures 9.5-9.8). You will notice that some resources are common

between projects.
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Let us try consolidating these two files in to one master file using some

options available in MS-Project. (Note: The users who are not in US, may

receive an error message stating that “The files you are consolidating are of

different currencies. ....” during the consolidation process. That is because

the new master file you would create might have a different currency by

default. That will not block the process of consolidation though. How-

ever, you may change the currency of the master project file as explained

in Chapter 5.)

o™
1 Re|, 16 'Aug28,'16 'Sep25,'16 | Oct23,'16 Nov20,'16 'Dec18,'16 'Jan15,'17
| O 1. ToskName v Duratiiv  Start v Finish v Prev Nz S W S T M F T s W/ S T M F T S W
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Gathering 2,20161:00 9, 2016 An
3 ™ Architecting & Design 3wks  September ¢ September:2  So Software Architect, Database Designer[50%], Project |
4 = Development 4wks  September : October 28,: 3 So Software engineer,QA engineer,Project N
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Figure 9.5 Gantt chart for AppDevelopment project
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5 QA engineer Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard
6 Technical Writer Work T 100% $9.00/hr  $0.00/hr $0.00 Prorated Standard
E 7 Database Designer Work D 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
z 8 User Interface Designer Work u 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
g
3
Figure 9.6 Resource sheet forAppDevelopment
Tosk 35016 9Od1s Bods O6Novls  MNovis  0aDects 1
O yiode - TaskName o|Dustion « st < Fmi|s T M F T s W s T MFE T SWSTMETSW
1 - + Planning & Preparation 10 days Mon 17/10/1 Fri 2¢ | —|
2@ - Study Functional Specs 2days  Mon17/10/1Tue] 1 Project Manager{50%],QA Engineer
3 - Study Test Plan 2days Wed 19/10/1 Thu 2 hc: Manager(50%),QA Engineer
4 - Create Test Cases 2days Fri 21/10/16 Mon' Project Manager(50%),QA Engineer
5 - Plan for Automatic Testing 2days ‘Tue 25/10/1( Wed Project Manager{50%],QA Engineer
6 - Setup Environment for Testing 2 days ‘Thu 27/10/1t Fri 28 T, Project Manager(50%),QA Engineer
7 - Approve Test enironment 0days Fri 28/10/16 Fri 26 ¢ 0
8 " 4 Executetests 9days  Mon31/10/3 Thu P
9 - Execute Manual Tests 3days Mon 31/10/1 Wed QA Engineer
10 - Execute Automated Tests 2days Thu 03/11/1¢ Fri 0 HA Engineer
En - Frorute Rota Tacte ddave  Man07/11/1Tuel . OA Enaineer
. . .
Figure 9.7 Gantt chart for testing project
O | ResourceName v Type v Mterial v initisls v Group v Max v std.Ratev OM. v Cost/Usev Accrue v Base ¥ | Code
1 Project Manager Work P 100% $20.00/hr  $0.00/hr $0.00 Prorated Standard
2 QAengineer  Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard

Figure 9.8 Resource sheet for testing project
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Using Copy/Paste for Creating a Master Project

An easier way to produce a master project is Copy/Paste. Here we cre-
ate an empty master project to start with and populate it with copy/
paste. (As mentioned earlier, copy the folder Files-for-consolidation from

Practice-files/Ch09 to your working directory and rename it suitably.)

1. Open a New file and save it as a Master.mpp in the same folder as
the other two project files. Select Options from the File tab. Options
dialog appears. In the Advanced options, select Show project sum-
mary task check-box, under Display Options for This Project.

(Note: (a) The same can also be done clicking on the Format
tab, then selecting Summary Task and Project Summary Task
check-boxes under the Show/Hide group. (b) This process of show-
ing project summary task may have to be repeated for other sub-
projects t0o.)

By default the Project start date is current date and you may set
it suitably. Now open AppDevelopment project. Click the expand/
collapse arrow next to AppDevelopments project summary task
to collapse the detail. This is a very important step. Click the ID 0 to
highlight the whole summary and the whole project. Righe click to
get the contextual or pull-down menu and select Copy from there as
shown in Figure 9.9. (Note: The same may be achieved using Copy
and Paste buttons of the Clipboard group under the Task tab)

2. Go to the master and select the next blank task. Click the Paste
button. AppDevelopment should now appear in Master. Click the
expand/collapse arrow next to AppDevelopment’s project summary
task to collapse the detail. This is a very important step.

3. Now click the next task cell. Here we have to copy Testing proj-
ect using the same process. If you do not collapse the detail of
AppDevelopment, when you paste Testing project, it will be indented
under the last task of AppDevelopment. Also, you need not have to

scroll down to find the last task if you collapse the subproject.

We created a master project as shown in Figure 9.10. However, you

notice that all the subprojects start at the same project start date. You
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—3{, Cut L

i Copy
&D Paste

Paste Special...

|
—0' ®F  Scroll to Task i

Insert Task
Delete Task

Inactivate Task

F—

Figure 9.9 Copy the AppDevelopment project with shortcut menu

Task July1 August 21 October 11 Dec

O  iode - | TaskName | Duration v Start - Finish || 65 626 717 87 828 918 108 1030 11/20
0 - 4 Master 72.5days  August 17,2016 8:00 AM  Noveml [
1 - > AppDevelopment 72.5days  August17, 2016 8:00 AM Novemb 1
8| = | Testing-project [23days  October17,20168:00AM  Novemh —

Figure 9.10 Master project created using Copy/Paste

also find that the master project and subprojects are not associated in a
dynamic way, which means that the changes made to the master project
will not be reflected in the individual subprojects and vice versa. Close all

open files using the File tab.

Using Insert Project Without a Resource Pool

In the second method, we shall use the Insert Project feature to consoli-
date. Initially, we use this as it is and analyze the result. Subsequently, we
shall improve upon the same using an additional file known as resource

pool. Here are the steps required:

1. Copy the folder Files-for-consolidation to your working directory
again say as Files-for-consolidation-no-pool. Create a new master

project. Select New from the File tab. Select the template Blank
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Project from the template list. This will create a new blank project.
Save this as a Master-without-pool in the same folder as subprojects.

. Click in the first Task Name cell of the Master Project Gant Chart.
From the Project tab, sclect Subproject in the Insert group
(Figure 9.11). A File Selection dialog will pop up. From your appro-
priate directory, select AppDevelopment and click the Insert button
at the bottom (Figure 9.12), or double click the project name. When
you insert projects, to make sure the results are dynamic, we need
to link them with the master. So when you select to insert AppDe-
velopment, make sure the link to the project box is checked. In the
master project, subprojects appear as summary tasks that you can
easily arrange in an outline.

. Make sure AppDevelopment is collapsed (click on the expand/
collapse arrow next to the task name if required). Now repeat the
process for Testing-project subproject. When these get inserted, then
expand all by clicking on both expand/collapse arrows as shown in
Figure 9.13, and have a look at the Resource Sheet view. You will see
that the resources have been repeated for all these and numbered sep-

arately, as shown in Figure 9.14. Let us understand why this happens.

When we used this method (inserting subprojects without resource

pool) of consolidation, MS-Project consolidated resources and tasks from

subprojects into one file. While doing so, the resources were aggregated as it

is (Figure 9.15) and hence we find duplicate entries for resources like Project

H &= Gantt Chart Tools Master-without-pool - Project Professional

Task  Resource  Report  Project | View Format Q Tell me what you want to do

i@ LD ¥ Status Date: [EJNA ~ ABC
P i store el 2 (2] ER i = B :

i . . qc“’ O Ef] Update Project V
Subproject & iy Add-ins - Project Custom Links Between WBS  Change  Calculate  Set  Move Spelling

Information Fields  Projects ~  Working Time  Project Baseline ~ Project

Insert Add-ins Properties Schedule Status Proofing

Insert Subproject

Insert a related project as a Add tasks with dates to the timeline

subproject.

71 You can more easily manage
muttiple, related projects by having  §

Apri0, 16 Apr1’
v | Duration v  Start ~  Finish v |Predecessors v |F S| S M T W T F s|s 1

one master project, with multiple
subprojects within it.

@ Tellme more

Figure 9.11 Using insert subproject option to create master project
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~ [ 49 ][ Search Fites-for-consolidation . 0|

(X)v‘ 1) « ITBook » Ch09 » Files-for-consolidation - Copy

Organize v New folder

- 0O @

m Microsoft Project

3¢ Favorites
M Desktop
8 Downloads

% Recent Places

m

= Libraries
@ Documents
Jﬁ Music
[E5] Pictures
E# Videos

Lo Computer
&, windows7 (C)
= BACKUP (D:)

| [F

Name

@ AppDevelopment
@ Master-without-pool
@ Testing-project

Date modified
1/16/2017 11:45 AM
2/1/2017 5:54 AM
1/16/2017 11:46 AM

Type Size

Microsoft Office P...
Microsoft Office P...
Microsoft Office P...

Link to project

ODBC...

File name: - [Mkvosoﬂ: Project Files

a

Tools ~ [ Open Iv] [ Cancel

Figure 9.12 Navigate and select subproject for insertion

Task May 22,16 | Aug21,'16 | Nov20,'16 'Feb19,'17
Mode ~ | Task Name

May 21,17 | Aug 20,1

Study Test Plan 2 days
Create Test Casi 2 days

October 19, : October 20, : 2
October 21, : October 24, : 3

Project Manager[50%],QA Engineer
T Project Manager(50%1.QA Engineer

w | Duration «  Start +  Finish v Predece| T w T F s s M T w T F
1@ = 4 AppDevelopment 72.5 days August 17, November [
1 - Business Analysis 2.5 wks August 17, 21 September ¢ Business Analyst,Project Manager[40%],Software er
2| = Gat 1wk ] <1 Analyst Project Manager[50%] Software &
3 - Architecting & Des 3 wks September ¢ September £ 2 are Architect Database Designer[50%].Proj
4 ‘ - Awks £ October28,: 3 ftware engineer,QA engineer,Project Manz
5 ‘ - Testing & Evaluatis 3 wks October 28, : November 1 4 QA engineer,Software engineer[50%],Proj:
6 | - Deployment 1wk November 1 November 2 5 Software engineer[50%], Technical Writer:
2 [ m [+ Testing-project |23days  October 17 —
1 - 4 Planning & Prepar 10 days October 17, : October 28, . n
2 @ - Study Function: 2 days October 17, : October 18,  Project Manager(50%],QA Engineer
3 ‘ -
4 ‘ -

Figure 9.13 Gantt Chart of the master project created with Insert

subproject

© | Resource Name -\Type v\Maﬂ"al v Initials ¥ Group ¥ Max. v sStd.Rate¥ Ovt v Cost/Use¥ Accrue v Base
I Business Analyst Work B 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
Project Manager Work P 100% $20.00/hr  $0.00/hr $0.00 Prorated Standard
Software Architect Work s 100% $16.00/hr  $0.00/hr $0.00 Prorated Standard
Software engineer Work s 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard
QA engineer Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard
Technical Writer Work T 100% $9.00/hr  $0.00/hr $0.00 Prorated Standard
Database Designer Work D 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
User Interface Designer Work u 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
Project Manager Work P 100% $20.00/hr  $0.00/hr $0.00 Prorated Standard
QA engineer Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard

Figure 9.14 Resource Sheet of the master project, without pool
(observe the duplicate resources)
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Master Project

Project 1 Project 2 Project 3

* Resource * Resource * Resource
details 1 details 2 details 3

Figure 9.15 Master project without a resource pool (conceptual
representation)

Manager and Labor in the Resource Sheet of the master file. The resource
names should not repeat ( For example, though there are two different Proj-
ect Managers working on these projects, there has to be only one entry for
that resource in the resource sheet of the master project). The next method

will take care of the problem. Close all open files using the File tab.

Using a Resource Pool for Consolidation

The carlier method of inserting subprojects had the problem of duplica-
tion of resources. The problem of duplicate resources appearing in the
Resource Sheet of consolidated projects can be solved by using a resource
pool. Let us first understand what it is. The project manager has a team
of resources available (like analyst, coder, tester) but she or he does not
know how many will be required, and whether she or he can even do
the muldple projects with the resources available. We therefore need
to set up a resource pool and associate each project with that pool, as
shown in Figure 9.16. With a resource pool, all the resource information
that resides in the pool appears in each project file that shares the pool,
because the resource pool will be linked to the projects. The resource pool
is nothing but a project file with only resources and no tasks.

Now we shall do the consolidation exercise with a resource pool.

Again you require subproject files.

1. Copy the folder Files-for-consolidation (containing files) from
Practice-files/Ch09 to your working directory, say as Files-for-

consolidation-pool
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Master Project

e
=%
g

o

Figure 9.16 Master project with a shared resource pool (conceptual
representation)

2. Create a new empty project file and select New from the File tab.
Select Blank Project.

Save the file in the same folder with a representative name. Select
Save As from the File tab. Navigate to the folder containing sub-
projects, that is, Files-for-consolidation-pool and save the file as
Resources-pool.

Select Resource Sheet from Resource Views group of View Tab.
‘This file is an empty project file and as of now does not contain any
tasks and resources.

Since this file does not contain resources, it has to be populated
with all the available resources. This can be done by opening each
of the subproject file and sharing resources with the pool file. For
this, we open all the subproject files by double clicking on each
of those files. (You may also arrange all project plans within the
MS-Project window. To do that, on the View tab, in the Window
group, click Arrange All. This step is not a must; however, this will
enable you to view changes in the Resource Sheet, as and when

they occur.)
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You will see the Resource Sheet of the common pool file Resources-
pool.

Click on the title bar of the AppDevelopment project plan. On
the Resource tab, in the Assignments group, click on Resource
Pool, and then select Share Resources as shown in Figure 9.17.

The Share Resources dialog box appears. Under Resources for
AppDevelopment select the Use resources option, as shown in Figure
9.18. Any open project plan can be used as a resourcepool and the
Use Resources From list contains all such project plans. (Note: In case
the pull-down list is not active, toggle with Radio Buttons and come
back). Select Resources-pool. Click OK to close the Share Resources
dialog box. Under On conflict with calendar or resource informa-
tion, make sure that the Pool takes precedence option is selected.

You will see that the resource information from the AppDevel-

opment project would appear in the Resources-pool file as shown in

Task Resource Report Project View Format Q Tell me what you want to do

Team
Planner
View

.\.‘ °o® [ = E ] ‘..- mm [ Leveling Options
an .ﬁ &f “ (| > i
- . . . = ;(" Clear Leveling
Assign  Resource Add Information Notes Details =~ Level  Level Level .
v Resources [ Pool¥" Resources Selection Resource Al nall Next Overallocation
Assign 3;:; Share Resources... Properties Level

Figure 9.17 Click Share Resources in the Assignments group, to start
linking with a resource pool

o

Share Resources g

Resources for ‘AppDevelopment’

() Use gwn resources

(@ Use resources [requires at least one open resource pool)

From: | Resources-pool -

On conflict with calendar or resource information
(@ Pool takes precedence

() Sharer takes precedence

[ ok || cancel

Figure 9.18 Share resources dialog
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Figure 9.19. (Click on the Resource-pool file window and switch to
Resource Sheet view to verify.)

4. Similarly, you would have to set up Testing-project plans as a sharer
plan with the same resource pool. With this, you are ready with a
common resource pool file, which contains all resources of the three
subprojects (without any duplication of resource names). This can
be verified by going through the Resource Sheet of common pool
file Resources pool.

5. Now create a blank master file and insert three subprojects as dis-

cussed in the earlier case (when you select to insert subproject, make

sure the link box is checked).

With this, we complete the third method of consolidating
(Figure 9.20). The results are dynamic (with a kind of bidirectional asso-
ciativity), in that any change to the master project will be reflected in

the individual projects and vice versa. You can delete the master if you

AppDevelopment o x
- O [ResourceMame v mpe - Metedl - it~ 6l2)
z 1 Business Analyst Work B
H B 2 Project Manager Work P
F z 3 Software Architect Work s
0 reounce Nome v Type v Mateial v mmiat | § 4 Software engineer Work s
1 Business Analyst Work 8 |3 5 QA engineer Work a
2 Project Manager Work P g Technical Writer Work T
3 Software Archite Work s 7 Database Designer work [ -
g4 Software engine: Work s R ——— L .
£ Qaengineer  Work a
u 6 Technical Writer Work T Y
g, prvrser . 3 g st [ Finish
2 atabase Design: Worl 2 octover7, 2016500 amt | AGA 1SKS | ovemer 16, 2016 500
g User Interface De Work u £
&
I Task Octobg
< @ oge - | TaskName | Duation + stat || 9
c B - Study TestPlan 2days  Octobe| T
H - - Create Test Cases paays  octobe

Figure 9.19 Resource sheet of the pool file gets populated as you share
resources

& master-with-pool
" [Aug 28, 16 [5ep 18,16 |09, 16 (030,16 [Nov20,16
5 Start Finish
g August 17, 2016 8:00 AM Add tasks with dates to the timeline November 25, 2016 1200 PM
E
@ ReourceName v Type v Materidl v pnitials v Group v Max v StdRatev OVt v Cost/Usev Accrue v Base v Ce
1 Business Analyst Work B 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
2 Project Manager Work P 100% $20.00/hr  $0.00/hr  $0.00 Prorated Standard
3 Software Archite Work s 100% $16.00/hr  $0.00/hr  $0.00 Prorated Standard
5 4 Software enginel Work s 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard
g 5 QAengineer  Work Q 100% $10.00/hr  $0.00/hr $0.00 Prorated Standard
w 6 Technical Writer Work T 100%  $9.00/hr  $0.00/hr $0.00 Prorated Standard
£ 7 Database Designi Work D 100% $12.00/hr  $0.00/hr $0.00 Prorated Standard
8 8 User Interface De Work u 100% $12.00/hr  $0.00/hr  $0.00 Prorated Standard
&

Figure 9.20 Resource sheet of master project (created with a
resource pool)
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want to and the individual projects will retain the changes when you save
them. Later you can always recreate the master, or another master with a
different set of projects. Close all open files using the File tab,

To conclude, in this chapter, we did study various methods of con-
solidating projects in this project and also how a resource pool can aid
the process. We also did discuss about creating an external dependency
in a project in this chapter. MS-Project Professional, although not
exclusively meant for managing multiple projects, allows you to create
resource pools and thereby administer resources in a centralized fashion

to a sufficient degree.



CHAPTER 10

Beyond Scope,
Time, and Cost

Objectives

On completion of this chapter, you should be able to

1. Understand the use of MS-Project in different knowledge areas with

examples

In previous chapters, we discussed about using MS-Project for managing
scope, schedule, and cost of a project. However, MS-Project can very well
be used to manage other project constraints like quality and risks. The
purpose of this chapter is to provide you methods of using MS-Project
to manage processes related to other knowledge areas. Not all the project
management processes are simply transposed to MS-Project and some
may not be managed in MS-Project at all. This chapter provides you tech-
niques to manage your projects with MS-Project and the Project Man-
agement Body of Knowledge (PMBOK®) Guide processes. Table 10.1 gives
some examples of using MS-Project in managing project management
processes from other knowledge areas like quality.

As discussed earlier, Table 10.1 is representative only and MS-Project
can be used in many different ways as a tool or as a means to generate
inputs for various processes. The following examples explain in detail how
one can use some features of MS-Project for managing project manage-

ment processes.

Example Problem: Planning Quality
Management Using MS-Project

As we discussed earlier we can use MS-Project for quality management

processes too. This particular example deals with quality standards of a
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Table 10.1 Some sample processes in which MS-Project can be used

PMBOK®
process How MS-Project can be used

Plan quality | Relevant standards and regulations for each task can be recorded in the
management | Task Notes or a user-definable field. Hyper Text Mark-up Language
(HTML) link can also be used to refer to a relevant standard of the task.

Manage MS-Project also allows you to create project templates and use them
Quality subsequently. For quality audits, such templates can be created and used.
These help as tools in the Manage Quality Assurance process.

Control 1. You can analyze variances and trends using visual reports. This can
quality help you in quality control.
2. Additional activities (tasks) should be included in the schedule for
checking Quality.
Plan 1. All people involved in a project may be entered into the Resource
Resources Sheet. Information about resources may be entered into either exist-
management ing fields or user-definable fields (as MS-Project allows you to define

your own custom field). This may include roles, responsibilities, and
the project organizational structure.

2. Resources may be grouped using the Grouping function and an orga-
nizational structure may be created in a table format.

Manage Once the reporting requirements get defined then the MS-Project
communica- | Tables and Reports may be used effectively to create reports for various

tions project stakeholders.

Identify risks | 1. Analyzing a Gantt Chart schedule of a project can help you identify
risks related to resources and so on.

2. User-defined field feature may be used to assign a risk log item num-
ber and description in the Entry table or in the Resource Sheet.

Monitor risks | If you are familiar with Visual Basic® for Applications, you can use it
to create macros in MS-Project to alert you when trigger events occur.
This can help you to identify new risks and then respond to them

appropriately.

mobile app development project. The Android coding style, which is
available on the Internet, has to be associated with the Development task
in the project. The guided example explains the steps involved in using a

hyperlink to associate quality standards.

1. Double click and open the project file. (Copy Sample Project file
AppDevelopment-start.mpp from the Practice-Files/Ch10 folder
and save as AppDevelopment.mpp) The file will open with a task
list as shown in Figure 10.1. Click on the View tab and select Gantt.
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57,16 Aug 28, 16 Sep 18, '16 oct9, 16 Oct30, 16 Nov 20, '16 Decl1,'16 Jar

Tas
O - | TaskName v|Duatif F s |s M T w T F S S M T W T F S S M
- Business Analysis 2.5wl ;_;lBusinnss Analyst,Project Manager[40%], Software engineer
- Requirements 1wk [, Business Analyst,Project Manager[50%], Software engincer
Gathering
- Architecting & Design 3 wks : ,]Sofhnre Architect, Database Designer[50%)],Project Manager[50%)]
- Development Ja wks T, Software engineer,QA engineer, Project Manager|
™, Testing & Evaluation 3 wks —— QA éngineer, Software engineer[5(
-

Deployment 1wk “wun Software engineer[50%], Tech

Figure 10.1 Open project file AppDevelopment-start, to insert a
hyperlink

Let us say you want to associate the standard with the task Devel-
opment. A hyperlink can be inserted by right clicking the task and
selecting Link from the contextual menu that appears as shown in
Figure 10.2.

2. You get Insert Hyperlink dialog box as shown in Figure 10.3. There
is a “Text to display” box. Here, you have to type the text you want
to appear with the hyperlink indicator. (Note: Indicators are small
icons representing information for a task or resource that is displayed
in the Indicators field. The Indicators field is located to the right of
the ID field and appears in a number of tables.) As you see later,
when you move the cursor to the Indicators field, the text appears
explaining the hyperlink. Enter the text Android Coding Style.

3. Although you have added a name to the link, you have yet to specify
the website. Click the Browse the Web button (icon with a lens,
in the middle) to start your Web browser, and then copy the web
address (brtps:/fsource.android.com/source/code-style in this case) from

the Address box of the browser and paste it into the Address box in

TR 16 25516 090416 BOAS 06Nl  MNowls  O4Dect
O pode - TaskName < |Dustion v St  « Fnith v Predecessors (S W S T M F T S W S T MFTSWSTMEFTS

1 - Business Analysis 25wks  Wed 17/08/1 Fri 02/09/16 Y5t Project Manager{40%] Software engineer

2 - Requirements Gath Caliri -Ju = 16 Fri09/09/16 1 55 Analyst Project Manager(50%),Software engineer

3 - aesig. 6 Fri30/09/16 2 » Software  Project

o = Development % Tic. 6 Fri28/10/16 3 gineer,QA engineer,Project Mana
H - Testing & Evaluatior ° Fri 28/10/16 Fri18/11/16 4 C, QA engineer,Software ¢
6 - Deployment o FA18/11/16 Fri25/11/16 5 T Software engine

# Manualy Schedule
B Autg Schedule

8% Assign Resoyrces.

GANTT CHART

EillD

Figure 10.2 Select link from shortcut menu of the task
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-+
| Insert Hyperlink M
Link to: Text to display: | \ [ ScreenTip... ]
- E .'5 .
Lookin: EJ My Documents fa
Existing File l E' . .
or Web Page |) OneNote Notebooks Bookmark...
(;%'I’:enrt Q3 Project exercise
@ Training Proposal
Place in This
Document Browsed
Pages
Create New Recent
Document Files
@ Address: E
E-mail
Address —
(o)

Figure 10.3 Insert hyperlink dialog box

the Insert Hyperlink dialog box. Press OK and this will complete
the process of creating the Hyperlink.

4. Now you can observe the Hyperlink icon in the Indicator column
of the task Development. You can also verify whether the link is
working. For that, move the cursor in the Indicator column of the
task Development. A screen tip displays the link description Android
coding style as shown in Figure 10.4. The cursor changes in shape
(fist with finger pointing up), pointing to the existence of an HTML
link. When you click the link, a separate browser window pops up to

navigate you to the website of Android coding style.

Close the file.
2 - Requirements 1wk [ Business Analyst,Project Manager[50%],Software enginizer
. Gathering
z 3 - Architecting & Design 3 wks H itect, Database Designer[50%], Project
5 4 |@ = [ nevelonment la wks F—H i QA engi
E 5# @ Android Coding Style [wks :;&engineer,w
$ ¢ - Deployment 1wk Software e

Figure 10.4 Link descriptions get displayed by a screen tip, when you
mowve the cursor over the hyperlink indicator

Example Problem: Using MS-Project
for Creating Risk Register

A risk register is created during risk identification by the project team

and contains information on project risks. This document gets updated
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with other risk management processes (perform qualitative analysis of
risks, control risks, etc.). In a project, to start with, a risk register contains
information on identified risks and their root causes. Subsequently, as the
project progresses, risk analysis is carried out on a regular basis and the
register is updated with information like ranking, probability, impact,
and status (like retired). In MS-Project, you can attach notes to tasks and
resources. This feature can be effectively utilized to create a Risk Register.
As we progress with the project, this document can be updated to include
information like new risks, risk mitigation plan, and contingency plans.
With the help of an example we shall understand how attaching notes
to tasks helps you to build a risk register. The guided example deals with
linking a risk register created in Microsoft Excel to a small project for

Software enhancement.

1. For this, you need the file enhancement-start.mpp and Risk
Register-Software-Project.xls in your working directory. Copy these
files from the Practice-files/Ch10 folder. Rename the enhance-
ment-start.mpp as enhancement.mpp and open the project plan
by double clicking on enhancement.mpp file (Figure 10.5). In the
View tab, Zoom group, sclect Zoom Entire Project and view the
entire project.

2. Check whether Project Summary Task is displayed. It should be. If it
is not displayed (for any reason), select File and then Options. The
Project options dialog pops up.

Select Advanced and click on the check-box Show Project
Summary Task (under Display Options for This Project).

@My le  sMayls  uMayls  AMayls  (0wnls [123un 16 119 )un 16 | un 16 193118 1100t 16 1170t 16

0 the timeline

start
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© | Mode + Tk Nome v Duotie Sat v Fsh - | 203 1004 2004 005 205 0506 1906 007 | waT w0
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1 - Requirements 1day  Mon02/05/1 Mon 02/05/1 h
2 - Create Detailed Functional Spe 2wks  Tue 03/05/1( Mon 16/05/1 1 T—
3 - Review of Functional Specs  3days  Tue 17/05/1 Thu 19/05/1 2 s
4 - Create testcases &Scripts ~ 2wks i 20/05/16 Thu 02/06/1( 3 ¥ +
5 - Design Specs 2wks i 20/05/16 Thu02/06/23 —
6 - Review of Design Specs 3days  Fri03/06/16 Tue 07/06/1(< -
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Release New Version 3days  Fri22/07/16 Tue 26/07/11 o 26/07

Figure 10.5 Chart of the enhancement project
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. Select the top-level summary task, that is, enbancement. In the Task tab,

Properties group, click on Task Notes. The Task Information dialog
box will pop up with the Notes tab highlighted as shown in Figure 10.6.
(Another way of doing the same is to double click on the task, and then
select the Notes tab in the Task Information dialog that pops up.)

. You can enter plain text in the dialog to create simple notes (known

as Short Notes) or you can embed a file like drawing or spreadsheet
(to create Long Notes). The objective here is to embed a spreadsheet.
Click on the Insert Object button (button with arrow) on the Sum-
mary Task Information dialog box. The Insert Object dialog box
will appear. Select the Create from File radio button (Figure 10.7).

. Click on the Browse button and select the file RiskRegister-

Software-Project.xls from your working folder. This worksheet
contains information on risks such as probability, impact, and cause
of the risk event and gets embedded as notes for this specific task.
(Note: In the Excel spreadsheet, only qualitative values of probability

and impact of risks are indicated)

. The next step is to confirm that the notes are attached. Once you

attach notes, you will observe that the indicator column of Summary
task has a notes graphic attached to it as shown in Figure 10.8. Move
the cursor there. If there are short notes (text, without any embedded

object), then they get displayed as the screen tip.

. In this case, long notes are attached and you have to double click

on the Notes icon. The Task Information dialog then pops up

" B
Summary Task Information ||
Generall Predecessorsl Resourcesl Advanced MNotes I Custom Fieldsl
Name: lenhan(ement | puration: |62 da\;s‘ =] []Estimated
Notes:
(a] |
-

Figure 10.6 Task information dialog box
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Insert Object B
\ oK
) Create New: File:
) Create from File: [ Cancel

o

[ Display As Icon

Result

Inserts the contents of the file as an object into your

P G document so that you may activate it using the
E application which created it.

Figure 10.7 Creating an object and inserting it as task notes

displaying the notes you added as shown in Figure 10.9. You may

double click on the displayed notes, in the dialog, to activate the rel-

evant application (Microsoft Excel in this case). This shall help you

to update the risk register during project execution. (Notes can also

be used in case of resources to add additional information.)

Close all files.

To conclude, we discussed in this chapter how MS-Project can

be used in processes related to different knowledge areas (knowl-

edge areas not related to project time management and project cost

management). Although the discussion is about managing a single

project, we can extend the same to a consolidated project. Similarly,

although we have considered here processes defined in PAMMBOK® we

can very well use MS-Project for processes defined through other

similar standards or framework.

]

|4 enh 62 days May 2, 201/ July 26, 201 T

1day May?2,2016: May2, 2016 b

Create Detailed Functional Spe 2wks  May 3, 2016 May 16, 201€ 1 i

Review of Functional Specs  3days  May 17, 201€ May 19, 201€ 2 i
Createtestcases &Scripts ~ 2wks  May 20, 201€ June 2, 2016 3

Design Specs 2wks  May 20, 201€ June 2, 2016 3

GANTT CHART
e N e w e e e

1888333348 :z4

Figure 10.8 Notes indicator in MS-Project

Review of Design Specs 3days June3,2016 June 7,2016 S
Coding & Unit Testing 3wks  June8, 2016 June 28, 201 €
Review of Coding & Unit Testir 3 days June 29, 2011 July 1, 2016 £ 7
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Summary Task Information
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Figure 10.9 Notes are displayed in the dialog and you may double
click to start the relevant application



CHAPTER 11

Managing Agile Projects
Using MS-Project

Objectives

On completion of the chapter you should be able to

1. Understand the use of Agile Templates in MS-Project
2. Understand about the Sprints and Backlog tasks
3. Understand how custom fields in MS-Project can help Agile Project

Management

In previous chapters, we did discuss how we can use Microsoft Proj-
ect to plan and track Information Technology Projects. However, we did
not discuss about using MS-Project for managing Agile Projects. Though
there are software tools available in the market to manage projects spe-
cifically based on Agile Methodology, we can use some features of MS-
Project for the same.

In the recent past, Microsoft has introduced templates for the agile
project, which provide agile specific views, fields, and so on. If you are
connected to the Internet, you will get a list of templates when you start
the MS-Project professional as shown in Figure 11.1 (observe the right-
most box on the second row, mentioning Agile Project Management).
Note that this chapter was written based on such features available as of
August 2017. Microsoft has been adding new templates, columns, and
so on, to support Agile Methodologies. If you download the latest ver-
sion, you may find more features supporting Agile. This chapter may not

discuss some of the newly released Agile capabilities.
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- o x

Pl’o_ject Search for online templates » Sign in to get the most out of Office

Suggested searches: Projects  Schedules Themes  Analysis  Industry
Business  Technology

Blank Project New

(@ Open Other Projects _a== == L 72000 5130

DEVELOPMENT

Figure 11 .1 MS-Project offers the option of using agile template if
your computer is connected to the Internet.

Once you select the template, you get an interface to specify a date and
start with a new Agile project (Figure 11.2). Next, you have the option of
selecting an Agile specific view like Sprints view, Product Backlog view as
shown in Figure 11.3. Let us say, you select the Sprints, you get a template
with Sprints view containing corresponding fields like Sprint number as

shown in Figure 11.4. You may explore and close the template file.

Understanding Scrum

Before taking up an exercise to see how we can use MS-Project for Agile

Project Management, let us take a quick look at Scrum.

Agile project management

Create

Using Project to Manage your Agile Projects

Sprints

Product
Backlog
—_

Resmaining W

[e————

=

Figure 11.2 Use the template and create a new agile project

33333
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Using Project to Manage your Agile Projects

. In this view, add each sprint that your team is going Sprint Status
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assign the task to a resource and then update
IETSTA remaining and actual work as work progresses.
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Ready % tew Tasks : Auto Scheduled = 2 @ 8- 0 -

Remaining Work
cons

Figure 11.3 Select the agile specific view like sprints view to start
with

m Notes - f~
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1 sprint 1 Sprint #1 2wks Mon 01/10/1 Fri 12/10/12 | —
2| Sprint 2 [ sprint#2 T2 wis Mon 05/11/1 Fri 16/11/12 —

SPRINTS

Figure 11.4 An Agile project template with the sprint view

Scrum, the most widely practiced Agile process, has been successfully
used in software development. Scrum divides complex work into simple
pieces, to be delivered by small teams, so that the far reaching work of a
large project is visible in short time horizons called sprints.

Scrum begins with the product vision which gets translated into the
product backlog. Product backlog is an important shared tool and con-
tains a list of everything that could be done over the lifetime of the proj-
ect. The product backlog is divided and defined into items that can be
delivered independently of each other.

Once the product backlog has been established, the team can start
sprinting. To start a sprint, first step the team has to take up is to conduct
sprint planning. Items at the top of the backlog are worked on initially, so

they need to be well defined, or ready. The sprint backlog consists of all
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items that need to be completed by the end of the sprint and reflects the
priority order of the product backlog. Once the sprint backlog is final-
ized, only in rare circumstances changes are done. Figure 11.5 depicts a
typical sprint with product backlog and so on.

A couple of other relevant terms which we should know to go ahead

are:

* Customer need: Help you prioritize or rank activities in order
of importance (like high, low);

* Story points: As doing a full estimation of the work up front
may be inefficient, story points mechanism is used for esti-
mating the size of the overall work being requested (and also
for measuring whether you have too much complexity in a
sprint);

* State: State of the task (like open, closed).

A typical sprint

Product
backlog

Daily scrum

Sprint
backlog

Shippable
product/
increment

11

Figure 11.5 A typical Sprint with Product backlog and so on

Creating Custom Fields for Managing Scrum Projects

Custom Fields help a user to define her or his own customized fields for
any particular project. This feature can be used in a scrum project to cre-

ate own fields. We shall be exploring the same in this exercise.
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In this exercise we are opening a project with two sprints. We will add

some fields like Story points, Customer need, and State to this project

1. Copy the file Agile-Project-Management-Start from the
Practice-files/Ch11 folder to your working directory and rename the
same as Agile-Project-Management. Double click and open the same.
Gantt Chart with sprints will be visible as shown in the Figure 11.6.

2. As a first step create State field. To create State field and other custom
fields. Go to the Project Tab in the Ribbon. Click on the icon for
Custom Fields (as shown in Figure 11.7).

3. The Custom Fields Dialog pops up. Select the Task option using the

radio button on the top.

Task

B g X R T I EEEEEE
e e ‘:::’:'m;‘m’ By oA %3 Moy Rl | Ipect Mo Mode | Tk Summary Misston Ocvcble nornaion gm‘:"m
View Cipboura Font Tasks nsert Properies
P [N [ [ I P Octover 2012 N
© remType v Numberv  Neme  + stan o Finish + Predecessos +  Names {15 18 2 24 2 30 03 06 09 12 15 18 2 2 27 %
1 [sprint 1 + Sprint#1 Mon 01/10/12 Fi12/10/ —
2 1 Feature 3 Mon01/10/12 Fri12/10/ ——
3 1 UserStory1  Mon01/10/12 Thu 04/1¢ e
4 1 Festwre2  Mon01/10/22 Fri12/10/ =ﬁ;
s 1 Sprint-1 Comp Fri 12/10/12 Fi12/10) 23,4 0
s sprint 2 4 sprint 2 Mon15/10/12 Fri26/10/
7 2 Featrel  Mon1s/10/12 £126/10/ 5 ——
8 2 UserStory2  Mon 15/10/12 £1i26/10/ 5 i
9 2 ¢ 26/10

Sprint-2 Comp Fri 26/10/12 Fri26/10/ 7,8

SPRINT BACKLOG

Figure 11.6 The sample file Agile-Project-Management with two
sprints (opened in Sprint Backlog View)

Task Resource Report Project e Format

w a Store % E:l\l E&

Subproject & Wy Add-ins ~ Project Custom Links Between WBS Chani

Information  Fields Projects ~*  Working
Insert Add-ins Properties
o o Sprint Custom Fields
£m e w -
2k ity Show the Custom Fields dialog box |
1 1 to create custom fields to store !
2 1 information specific to your
ization.
3 3 organization

Figure 11.7 Creating a custom field
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4. After selecting Text 3, Click on the Rename button. Rename 7ext 3
to State as shown in Figure 11.8.

5. Now that you have created a new custom field State, next you have
to specify possible values for the State field. Highlight the State field
and click on the Lookup button. You can fill in the values wanted
in the Lookup table. In this case fill Open, Close, In-Progress, Done,
Not Done.

6. To mark a particular choice as the Default value, select the check-
box for Use a value from the table as a default entry for the field,
in the Edit Lookup Table for State dialog as shown in Figure 11.9.

- !
Custom Fields Bt
Field
@ Task () Resource Project Type: Text v
Field I i
Item Type (Textl) |_=_
Sprint Number (Text2)
Text3
Customer Need [Textd)
Text5
Textd
Text? ]
_e - Rename Field X N

[ Rename... ] [ Delete| MNew name for ‘Text3": \
L |

Custom attributes

@ None () Lookup [ oK ] [ Cancel ]

Calculation for task and grotpe— oy

@ None Rollup: ‘ - ’ Use formula

Calculation for assignment rows

@ None () Roll down unless manually entered

Values to display

@ Data ) ’ Graphical Indicators... l

o) Coma]

Figure 11.8 Creating a custom field state using rename option
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Highlight the choice you want to make the default (in this case Open).
Click on the Set Default button for this value to auto-populate
when a task is added to the schedule. Close the Edit Lookup Table
for State dialog.

Edit Lookup Table for State (Text3) E

E] Lookup table

=) @ © 6 &

Row Value Description
Open
Closed
In-progress
Done N
Not done ‘ ‘

| »

m

Move

EERRRRECEE

il Display indenting in lookup table
[y lue fi

Set Default | (Click button after selecting a value above)
Display order for lookup table

Data entry options

’ Import Lookup Table... ] [ Close ]

Figure 11.9 Filling in the values for state field and choosing a default
value

Notes

1. To test the default setting are working, you may insert a new
column with the State field and insert a new task in the Gantt
Chart. The new task will appear with Open value for the State.

2. At times some tasks may not be shown when you apply these
changes, because of the filter being applied. Go to the View tab,

Data group and remove the filter using the pull down menu.
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We discussed creating a custom field to specify the State of the task.
On similar lines you may create custom field like Customer Need, Story
Points (a numerical field). You need not close the file as we may continue

using the file to discuss some more relevant topics

Backlog Tasks

Earlier we did discuss about the typical sprint. We can also create a sum-
mary task with the name Backlog. An agile team will constantly be add-

ing, removing, or reprioritizing tasks in this area.

1. Create a Backlog summary task and add 2 subtasks (say User Story 3
and User Story 4) as shown in Figure 11.10 (Please do have a look
at Appendix C of the book about creating tasks, etc. if required.)
You may also make the Project Summary Task visible. For that click
the Format Tab and under the Show/Hide group select the Project
Summary Task check-box.

2. For the backlog tasks, we need to make a configuration change. By
default, these tasks are set to the default constraint type, As Soon as
Possible, and we have to change it to As Late as Possible. By doing so,
you can have the work always scheduled in the future, and then you
move it into the required sprint.

For changing the constraint, select all the Backlog Tasks. In the
Task tab, in the Properties group, click on the Information icon in
the Ribbon. In the Task Information dialog, select the Advanced
Tab, and then you can change the constraint type to As Late as

Possible (Figure 11.11). Close the Agile-Project-management file.

October 2012

Sprint Resource
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2 1 Feature 3 Mon 01/10/12 Fri12/10/ 2wks 1 h
3 1 User Story 1 Mon 01/10/12 Thu 04/1¢ 4days -— ‘
4 1 Feature2  Mon 01/10/12 Fri12/10/ 2wiks 1 L
5 1 Sprint-1 Cor Fri 12/10/12 Fri12/10/ 2,34 0days 'é—l!/lb
6 sprint 2 +Sprint#2  Mon0/10/12 Fri 26/10/ 20days S e |
7 2 Feature1 Mon 15/10/12 Fri26/10/ 5 2wks e
8 2 User Story 2 Mon 15/10/12 £rl26/10/ 5 2wks ,,
9 2 Sprint-2 Cor Fri 26/10/12 Fri26/10/ 78 0days 52600
gn Backlog +Bxeklog  Mon01/10/12 Fri05/10/ 5days |
En Backlog User Stor Mon 01/10/12 Fri05/10/ Sdays —
§ 2 Backlog User Stor Mon 01/10/12 Fri05/10/ 5days =
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Figure 11.10 Add backlog tasks with a summary
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Figure 11.11 Change the constraint type for the backlog tasks

There are many other features of MS-Project which can support
agile project management like using burn down charts, setting dead-
lines for milestones, creating custom groups. We are not discussing
the same to keep the discussion short.

To summarize, in this chapter we did look at a typical sprint and
how Ms-Project facilitates the agile project planning with templates,

custom fields, and so on.






APPENDIX A

What Is New in MS-Project
Professional 20167

MS-Project Professional has several new features, which include:

1. Multiple time lines: You can use multiple time lines feature to high-
light different phases of the project or categories of the work. You
also have the flexibility of specifying the start and end dates of each
of the time line.

2. Tell me what you want to do: If you are stuck somewhere and do
not know how to go ahead with doing something, enter the related
words or phrases. Then you will be able to quickly get to features you
want to use or actions you want to perform.

3. New themes for project: You now have three office themes to apply
to Project 2016: Colorful, Dark Gray, and White. To access these
themes, first click File >Options >General to see all general options
and then click the drop-down menu next to Office Theme to select
the required theme.

4. Better control over resources: In an enterprise environment, some
resources may have their time scheduled by a resource manager
because of limited availability. With MS-Project Professional 2016
and Project Online, project managers and resource managers can
negotiate an agreement, called a resource engagement, to make
sure that resources are being used appropriately and effectively in the

organization.
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Selecting the Right Edition

Project management solutions of Microsoft can be broadly categorized in

to two groups.

¢ Cloud-based solutions

e On-premises solutions

Project Online Essentials, Project Online Professional, and so on, are
part of Cloud-based solutions.
Among On-premises solutions, MS-Project for the desktop is avail-

able in two editions:

*  Project Standard: It is the entry-level application, for individ-
ual users, though you can manage multiple projects using the
same. You can share documents over the cloud or a network
drive.

* Project Professional: In addition to features of Project Stan-
dard, it has features like Team Planner view and Share-point
task list synchronization. You can synchronize information
with Project Online. You can also connect to Project server
and collaborate, with MS-Project Professional. Project Server

architecture has been described in Appendix E

The book covers Project Standard and Project Professional, though all
of the screen shots are of Project Professional. It does not cover the enter-

prise features available in MS-Project Professional and Project Server.
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A Quick Introduction to
MS-Project 2016

Introduction

Managing projects effectively is a challenge many managers face. MS-
Project 2016 is a software that is designed to assist managers to more effec-
tively manage their projects. It helps them by allowing them to simplify
things such as linking tasks, defining work resources, assigning tasks to
engineers, visualizing a project, analyzing a project progress, managing
a budget, and generating reports. This appendix covers the essentials of
MS-Project 2016, provides a brief overview of the graphical user interface,
and covers creating and linking tasks, adding resources and assigning them
to tasks, and scheduling. This section uses tasks and resources related to a

small testing project of Information technology to build an example.

Understanding the User Interface

Microsoft Office Project 2016 incorporates the Ribbon (User interface
based on the Fluent), Quick Access toolbar, Back-stage view. Menus
and toolbars are context-sensitive. This makes working with MS-Project
2016 easier, for many of you, who are familiar with other MS-Office
applications.

‘The Gantt Chart view is the default view and it has two main areas:
the task table (left side of the view) and the timescale (right side of the
view) as shown in Figure C.1. The tasktable lists the project tasks and their
accompanying information like start date, duration. The timescale displays
task bars that correspond to the tasks entered (or listed) in the tasktable.
The task bars show the duration of each task, from their planned start

dates to their planned finish dates, over time. You can move the separator
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Figure C.1 MS-Project 2016 window with GanttChart view

bar between the timescale and the tasktable to the left or right to display
more of either area. The #ime line, which is at the top (included option-

ally), provides a graphical view of a project along a single left-right axis.

Creating a New Project

To create a new project, you can start with the default blank project, or
you can base your new project on an existing project or template. You also
have the option of using task lists from other applications like MS-Excel.

Let us create a new project from scratch. To create a new project:

1. Click the Start button, click All Programs, and click Project 2016.
The Start screen appears (see Figure C.2).

2. In the right pane, click Blank Project a new, blank project opens in
the program window in the Gantt Chart view. (You may also do the
same by using the File tab on the ribbon and then selecting New if
you are running MS-Project already.)

Most projects begin with a list of the tasks that need to be com-
pleted. Obviously, all the tasks cannot be started on the project start
date. Once you create your task list, you have to define the relation-
ships between the tasks.

Tasks can be manually scheduled or automatically scheduled,

depending on the needs of the project and the information currently
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Figure C.2 Creating a new project

available. Generally, when you initiate the project, the information
available is limited and you may have to do a macrolevel planning
without exact duration and specific start or finish dates. Perhaps,
manual scheduling becomes handy at that point of time. At any
point during a project, you can change a task to automatic schedul-

ing from manual scheduling, or vice versa.
g g

Creating a Manually Scheduled Task

By default, all new tasks in MS-Project 2016 are set for manual schedul-
ing. With manual scheduling, you can fully control the task’s duration,
start date, and finish date. The duration can be entered in months (mo),
weeks (w), days (d), hours (h), or even in minutes (m). Manually sched-
uled tasks are marked with the push pin icon, in the Task Mode field.

To create a manually scheduled task:

1. In the first row of the task table, enter Planning & Preparation in the
Task Name Field (see Figure C.3).

2. Enter 10d in the Duration field. This sets the duration of the task to
two weeks, as there are five work days in a week.

3. Enter October 17th, 2016 using the calendar pick in the Start
field. MS-Project 2016 automatically calculates the finish date using

the given information and fills in the Finish field. Also, a task bar
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Figure C.3 Creating a manually scheduled task

appears in the timescale (on the same row as the task) showing the

task’s time frame.

Creating an Automatically Scheduled Task

In automatically scheduled task mode, you can have MS-Project 2016

calculate dates and durations. Automatically scheduled tasks are marked
with the Gantt-bar icon in the Task Mode field.

Let us create an auto-scheduled task in this plan. To create an auto-

matically scheduled task:

1. In the second row of the task table, in the task name column, enter
Execute Manual Tests as shown in Figure C.4.

. Click in the Task Mode field, click the down arrow that appears, and
then click Auto Scheduled. By default, Project2016 assigns the task
an estimated duration of one day and automatically fills in the Dura-
tion, Start, and Finish fields. By default, the estimated duration is
1 day (with “?” indicating that you need to key in the data). Also, a
task bar appears in the timescale showing the task’s time frame.

. To change the duration of the task to two days, enter 2d in the
Duration field. Project 2016 recalculates the finish date and the
Finish field gets updated accordingly.

. Similarly add five more Auto-scheduled tasks and respective durations

shown in the Table C.1 (in the same order below the second task).

Table C.1 Tasks list (with durations)

Task number Task name Duration (days)
Execute Automated Tests 2
4 Execute Beta Tests 2
5 Execute User Acceptance Tests 2
6 Analyze Test Results 2
7 Compile Test Statistics 2
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- Execute Manual
Tests

2days October 17,2016 8:00  October 18, =

AM 2016 5:00

Figure C.4 Automatic scheduling

5. Also add one last Manual task Build Approved as a milestone.
Milestones are significant events with zero duration. For that, after
entering all the previous tasks, click in the empty cell. In the Task
Tab, Insert Group select Milestone (Diamond shape) and insert

details like task name.

Linking Tasks

When you link tasks, you create a relationship between them. MS-Project

2016 supports four types of task relationships (which we have discussed
in Chapter 3 of this book). By default, MS-Project 2016 creates finish-

to-start links, which means that the first task has to be finished before the

second task can start.
To link tasks:

1. In the Task Name column, click to select the first task and then hold

down the Ctrl key, and click to select the remaining tasks. As an
alternative, you can select the first and the last tasks, using the Shift
key, to select all tasks. The order in which the tasks are selected is
important. It defines the order in which the tasks are linked.

. On the Task tab of the Ribbon, in the Schedule group, click the
Link the Selected Tasks button (Figure C.5). Project 2016 fills in
the Start and Finish fields of the task and links tasks by adding link
lines between the task bars in the timescale.

(You may change the Finish ro Start relationship which is set by
default. For that, double click on the successor task. In the Task

Resource

Q Tell me what you want to do

Report Project View Format

— =4 a6 Cut Calibri L | == = Mark on Track ~
- u _ 02 257 502 754 100% )

s ER Copy - S Respect Links i
ani aste - - 5 | aa 5 Manually
Chart ~ ¥ Format Painter My A G £ Inactivate Schedule §

View Clipboard Font [ Schedule
o Task _ Link the Selected Tasks (Ctrl+F2)
| Mode v Task Name ~ Duration « Start R

Figure C.5 Linking tasks
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O Mode + TaskName v | Duration v | Start TS W|s | T M T s s
1 A Planning & Preparation 10days October 1 i o
AM |
2 - Execute Manual Tests 2days October 3 )’
AM 1
E 3 - Execute Automated Tests 2 days Novembe h
5 4 - Execute Beta Tests 2days Novembe h
E 5 - Execute UserAcceptance Tests 2 days Novembe 1
z
5 6 - Analyze Test Results 2days Novembe 2|
7 - Compile Test Statistics |5 days  [=|Novembe h’ h
8 A Build Approved 0days Novembe e 11716

Figure C.6 Start and finish dates do not get adjusted automatically
for manually scheduled tasks

Information dialogue that appears select Predecessors tab. Next to
the predecessor task name, you find the Type as Finish-to-Start. Click
on the same. You may change the same by selecting a value from the
pull down menu there.)

3. Let us see how switching to automatic scheduling will be advanta-
geous as we progress with the planning. For that, change the dura-
tion of the Compile Test Statistics task to five days instead of two days
(Figure C.6). As you observe the start date of the manually scheduled
task, Build Approved does not get automatically adjusted and will
need to be adjusted manually.

4. Change the duration of the Build Approved task back to two days.

Inserting a Summary Task

When organizing the tasks for a project, you can group tasks that share
characteristics or that will be completed in the same time frame under a
summary task. By default, the summary tasks are bold and out-dented,
and the subtasks are indented beneath them.

To create a summary task:

1. In the Task Name column, select tasks two to five (using Ctrl or
Shift Key).

2. On the Task tab of the Ribbon, in the Insert group, click the /nsert
Summary Task button (see Figure C.7). MS-Project 2016 inserts the
new summary task above all the selected tasks, fills in the Task Name
field with the text <NewSummaryTask>, and turns all tasks below
it into subtasks.
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tE Task - Motes

= Summary ] Details

ry ) Information ___

¥ Milestone g Addto T
Insert Properties

P

Insert Summary Task

Insert a summary task to help L
organize the task list.

If any tasks are selected, they are
grouped under the newly created
summary task.

Figure C.7 Inserting summanry task

3. Enter Execute Tests in the Task Name field of the summary task.
Another way of creating a summary and sub tasks in a task list is by
moving existing tasks a level up or down using outdent-indent but-
tons. These are there in the Task tab of the ribbon, in the Schedule

group (with arrows pointing to left and right sides).

Updating Task Progress

A simple way of tracking task progress is to specify a percentage of com-
pletion. You can enter a value between 0 percent (for a task that has not
started) and 100 percent (for a task that is finished).

To update a task’s percentage of completion:

1. In the Task Name column, double-click the Execute Manual Tests.
The Task Information dialog box opens.
2. On the General tab, in the Percent complete box, enter 50 percent
(see Figure C.8).
Click the OK button. In the timescale, a progress bar is added
within the Execute Manual Tests task bar which shows the progress
on the task (see Figure C.9).
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) p—
TaskInformation
General | Predecessors] Resourcesl Advanzedl Notes | Custom Fieldsl

Name:  Execute Manual Tests Duration: | 2 days ; [T Estimated
Percent complete: | 50% E Priority: | 500

Schedule Mode: () Manually Scheduled E]!na(tive

9 Auto Scheduled

Dates

Start:  Mon 31/10/16 v Finish: Tue01/11/16 v
Display on Timeline

] Hide Bar

DRoIIup

Figure C.8 Entering percentage completion using the task
information dialog

-

Figure C.9 Progress bar displaying the percentage completion

This way, you may set the percentage completion anywhere between
0 and 100 percent. Another quick (yet a limited) way to update is to set
the tasks to 0, 25, 50, 75, or 100 percent complete by selecting the tasks
in the task table and then clicking the corresponding button in the sched-
ule group on the Task tab of the ribbon (see Figure C.10)

I - E Mark on Track -

0 257 50% 754 100%
: & Respect Links

sa oo cH .
- =¥ i S5 -E-Inactlvate

Schedule

Figure C.10 Updating percentage completion using buttons in the
Schedule Group (Task Tab)

Working with Resources

Resources are typically people or material assigned to tasks in a project.

People, equipment, or machinery required to accomplish the task are
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categorized as Work resources. Resources can also include materials (like
paper, pen drive) or cost (like travel costs, license fees), essential to com-

plete the project.

Adding a Work Resource

You make resources available to assign to tasks within your project, by
adding resources in the resource sheet.

To add a work resource:

1. On the View tab of the Ribbon, in the Resource Views group, click
the Resource Sheet button to switch to the Resource Sheet view.

2. In the first row, enter Project Manager in the Resource Name field
(see Figure C.11). Make sure that the Type field is set to Work.
(P automatically appears in the Initials field).

You have the option of mentioning a Group Name (like Managers)

in the Group field while entering the resource information.

3. Enter 20 in the Std. Rate field. This sets the houtly rate for that
worker to $20.

4. Similarly, add a second resource QA Engineer (with Initial Q), with
a Std Rate $10.

Mat Max. owt Accrue  Base
© |ResourceName - |Type v Labv Inftils v Group v Units ~v Std.Ratew Rate v Cost/Usey At v Calendi~

1 Project Manager Work [ 100% $20.00/hr  $0.00/hr  $0.00 Prorated Standard

Figure C.11 Entering resource details on the resource sheet

Changing a Resource’s Work Hours

By default, a resource’s work hours are set to the project’s work hours.
You can change a resource’s work hours to reflect his or her actual work
schedule.

Let us change the work hours of QA Engineer. To do that:

1. In the Resource Name column, double-click the QA Engineer

resource. The Resource Information dialog box opens.
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2. On the General tab, click the Change Working Time button. The
Change Working Time dialog box pops up.

3. Click the Work Weeks tab in the lower section of the dialog box.

4. In the Name column, double-click the [Default] work week. The
Details for “[Default]” dialog box opens (see Figure C.12).

Change Working Time =
Resource Information
R [ for 'QA %
G:nerall oate | e | o Flelds] esource calendar for ‘QA Engineer
Base calendar: Standard v
Resource name: QA Engineer
Emaik: Details for [Default]’ a dayto see its working times:  Working times for 26 July 2017:
July 2017 -
Logon Accou|  Set working time for this work week +8:00 AM to 12:00 PM
5] Al T IWITh | F|S +1:00 PM to 5:00 PM
Booking type: | Select day(s): ©) Use times from base calendar for these days. 13
)
Sunda ) et days to nonworking time. 205617 |8 .
% Monday (@ Set day(s) to these specific working times: Default work week on calendar
Default Assign|| NS P|i1]12 13|14 35 “Standard',
'Wednesday |
Resource Availy  pmEi From  [To 18 |19 |20 |21 |22
Availd Frida) 1 |7:330 AM {12:00 PM b 25 27 |28 |20
NA Saturday 2 |1:00 PM (430 PM .
1
oK Cancel start Finish B
INA NA
Delete

Figure C.12 Changing working time of the resource

1. In the Select day(s) box, select Monday through Friday by clicking
Monday, holding down the Shift key, and then clicking Friday.

2. Select the Set day(s) to these specific working times option.

3. Change the From time in the first row to 7:30 AM and the To time
in the second row to 4:30 PM.

4. Click the OK button in each dialog box to apply the changes.

On similar lines you can change the project calendar too. To do that,
select Project Tab on the ribbon and in the Properties group, click on
the Change Working Time. You will get Change Working Time dialog,
which can be used to define the Project Calendar.

Assigning a Resource to a Task

After you add resources to your project, the next step is to assign them
to relevant tasks within your project. There are several ways of doing the
same in MS-Project. Let us use one.

To assign a resource to a task:
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3 I - Execute Manual  2days Mon 31/10/16 Tue 1 -

Tests o/11/16 |

4 - Execute 2days Wed 02/11/16 Thu 3 Project Manager =
Automated Tests o 5 05 Ergner 1

Figure C.13 Assigning a resource using “Resource Names” field

Note: A red person icon may appear in the Indicators field (in the first column)

of the task if the resource is overallocated.

1. On the View tab of the Ribbon, in the Task Views group, click the

Gantt Chart button
To switch to the Gantt Chart view.

2. In the task table, click in the Resource Names field of the Execure
Manual Tests task, click the down arrow that appears, and then
select the check-box next to QA Engineer to assign him to the task
(see Figure C.13). You may recall that we created QA Engineer. If
you find that the Resource Names column is not displayed then
use the scroll bar at the bottom of the task table, or move the sep-
arator between the Gantt chart area and the task table to display

the same.

Assigning Multiple Resources to a task

Some tasks may require multiple resources to complete. However, multi-
ple resources can be assigned to the same task some times, to reduce the
amount of time needed to complete the task.

Let us assign multiple resources to an auto scheduled task and see how
MS-Project gives you an option of adjusting the amount of the work or
the duration. We shall also use the Assign Resources dialog box for the

same. To assign multiple resources:

1. In the Task Name column of the task table, click to select the Analyze
Test Resulss task.

2. On the Resource tab of the Ribbon, in the Assignments group,
click the Assign Resources button. The Assign Resources dialog
box opens.

3. In the Resource Name column, click to select the QA Engineer

resource, and then click the Assign button.
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4. Click to select the Project Manager resource, and in the Units column
type 50 (for 50 percent or 0.5 units, indicating that the resource
works for half a day), then click the Assign button (Figure C.14).

Click the Close button.

5. Here the task required two work resources to be assigned and this
was not done with the intent of just reducing the duration (crash-
ing). Therefore click the exclamation icon that appears to the left of
the cell and select the Increase the amount of work but keep the
same duration option as the reason for assigning work resources to
the task (see Figure C.15). A task must be set to Auto Scheduled to

enable this option.

ign Resources
Task: Analyze Test Results
Resource list options

Resources from Projectl

Resource Name R/D Units | Cost -~ I Assign ’
' |Project Manager 50% $160.00
| QA Engineer 100%-%5160.00 Remove

Replace...

L]

Graph

Close

Hold down Cirl and click to select multiple resources

Figure C.14 Assign resources dialog box

FE5" Analyze Test Results |2 days Thu 10/11/16 Fri11/11/16 6
You added resources to this task. Do you want to: -
O Reduce duration but keep the same amount of work.
n Increase the amount of work but keep the same duration.

O Reduce the hours resources work per day (units), but keep the same duration and work.

Figure C.15 Click on the exclamation icon and adjust work,
resources, or duration
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Setting a Scheduling Constraint

We saw how linking tasks can change the start dates of some tasks. We
can restrict set on the start or finish date of a task, using constraints. There
are several types of constraints that can be placed on a task. By default, As
Soon As Possible constraint is placed on all tasks.

Let us set Start No Earlier Than constraint on a task. To set the sched-

uling constraint:

1. Make sure that the Gantt Chart view is displayed. Select Compile
Test Statistics.

2. On the Task tab of the Ribbon, in the Properties group, click the
Display Task Details button. The Task Details Form view displays
below the Gantt Chart view. In the Constraint section, select Start
No Earlier Than from the Constraint list (see Figure C.16).

Also set the corresponding constraint Date to one day after its
original start date.

3. Click the OK button. The start and finish dates of the Compile Test

Statistics task are updated in the task table.

Constraint

As Soon As Possible H

As Late As Possible
As Soon As Possible
Finish Mo Earlier Than
Finish Mo Later Than
'~ Must Finish On 1
Must Start On rd

Start Mo Earlier Than k‘
Start Mo Later Than

Figure C.16 Constraints list







APPENDIX D
Harnessing MS-Office

We study about creating a project plan with a task list and assigning
resources, in detail, in the book. However, in many situations, you may
have to share project information like Gantt chart with a colleague,
vendor, or a manager, who does not have MS-Project. For example, let
us say your supervisor is preparing a presentation and if he or she does
not have MS-Project, a slide with Gantt Chart may serve the immedi-
ate purpose. Similarly, a colleague may be interested to send a task list
created in Microsoft Excel workbook, to help you in planning. If there
are hundreds of tasks listed with information like duration, you may
be interested in importing task lists directly from other applications
like Excel. In this section, we will discuss some such scenarios and how
MS-Project can be used with other MS-Office products like Excel and
Word.

You can create a graphic-image snapshot of the active view and paste

the image into any application that supports graphic images.

Example Problem: Copying
Views to Word and PowerPoint

You can create a graphic-image snapshot of the active view and paste
the image into an application like MS-Word or PowerPoint that supports
graphic images.

You are creating a word document titled Project-Progress-Report.
In this exercise, you will edit the Word document to communicate the
status of a project. You will take the snapshot of Tracking Gantt Chart
from the project file enhancement-complete and paste it in a document
you are preparing. This document can then be shared with your client or
supervisor, and they will be able to understand the status of the project,

in spite of not having access to MS-Project. To do this:
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. Copy the MS-Word file Project-Progress-Report.doc and the

project file enhancement-complete.mpp in your working direc-
tory from Practice-files/Ap-D. Open the document Project-Prog-
ress-Report.doc and take a look. It is a blank document only with

the title.

. Double click and open the file enhancement-complete.mpp. You

will view the Tracking Gantt Chart related to Software Enhance-
ment as shown in Figure D.1. The Gantt bars for the enhancement
summary task and its subtasks are displayed along with percentage

completion, and so on.

. You can view the entire project by selecting the View tab and then

clicking the Zoom Entire Project button from the Zoom group.
Also, you can move the separating line between the table and the
chart, toward left to get a better view of the chart. You need to copy
to the progress report (the Word document) the image of the chart

visible.

. In the Task tab, clipboard group, click on the arrow next to Copy

button (pull down) to select Copy Picture. The Copy Picture dia-
log box appears, which helps you to control the details of the plan
you want to copy (Figure D.2). You have the option of saving the
image as a GIF (Graphics Interchange Format) file too. The Copy
option in the dialog helps you to specify the rows, and the timescale
option helps you to specify time period for copying select portion of
the plan. Accept the default options and click OK. Project copies a
graphic image of the Gantt Chart for just the selected rows to the
Windows Clipboard.

6-0-B -
Task pr2e, 16 May8, ‘16 May22,16  uns,'16 Jun19, 16 3,16 7,16
0 | hode + TaskName v |Duratice |[[ T s W[S T M F T s W/ s T MF T sWSs T MET S
1V ]m  requirements Lday o 100%
2 - Create Detailed Functional  2wks — 5%
Specs l
3 = Review of Functional Specs 3 days -
4 - Create test cases & Scripts 2wks L o
E S - Design Specs 2wks —
g 6 - Review of Design Specs 3days | —10%
o 17 - Coding & Unit Testing 3wks —— 0%
% 8 - Review of Coding & Unit Testin 3 days - l&%
g 9 - Integration &Testing 4days _?
10 - Impact Analysis & Regression 1wk —-T:
Testing
1 Documentation of user manual 1wk 0%

A3

12 Release New Version 3days

Figure D.1 Tracking Gantt view of the project, which needs to be
copied
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Render image

For screen
() For printer
() To GIF image file:

| ==

Copy
Rows on screen
() Selected rows
Timescale
As shown on screen
) From:  Thu10/7/10 * To: Tuell//A0 -

[ ok || canc

Figure D.2 Copy Picture dialog with different options

5. As a last step you have to paste this image in the MS-Word docu-
ment, Project-Progress-Report.doc that you had opened. Click on
the document and place the cursor suitably below the title PROJECT
PROGRESS REPORT. Using Ctrl +V or contextual menu (available
on right click), paste the image (Figure D.3). Save the Word file and
close both files (the Project and the Word files).

'_ Ya 9 - o )N ~ Project-Progress-Report - MicrosoftWord w  lolo s
| Home | Inset  pagelayout  References  Mailngs  Review  View @
ibri pod) MEEN TSy - %[ 247 | rapocen| aspbeede AaBBC: AaBbee - 6\ ::::h;,
|E == 8|i=| & 5| | tnoma |Tnospac.. Headingl  Heaging2 - gm:g_e X Selea»
| Clipboard = || Paragraph & Styles || Editing
— = S =

............ Linin o EEENIEENEERNERREY =

Project Progress Report

T
o = T P oyt bman, o, by bevay e
TV m e oy ook
F| o bestaarcions ks -
%
R =
R
| s -
R e S o
7| wm CodngkunnTestng 3wk 0%
A
| g vy
B s et e sk
] =
Py TR
- T
Page:1ofl | Words:0 | < | EEEE e 0F

Figure D.3 Snapshot of the active view has been copied in the word file
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You can quickly copy most views and reports from MS-Project to
paste into e-mail messages and PowerPoint presentations. Some views
like Team Planner and Resource Form cannot be directly copied from
MS-Project . You may use a screen capture utility (or Print Screen button
on your keyboard), if you need a visual snapshot of a view or report that

cannot be directly copied from MS-Project.

Example Problem: Importing Task List
from MS-Office Excel

Let us say a colleague in your company has sent you an Excel work-
book that contains her or his recommended tasks and durations of
activities for some work related to mobile application development.
You would like to import these data into MS-Project and create a
Gantt Chart.

When saving data to or opening data from other formats, Project
uses maps (also called import/export maps or data-maps) to transfer
information from data file of one program to data file of another
program. You use data maps to specify which individual fields in the
source data file correspond to which individual fields in the destina-
tion data file. Once you set up an import/export map, you can use
it over and over again, if required. When you have large number of
files to be imported, saving the map with a suitable name can be of
help.

You change the trust center settings, set up an import/export map,

and then transfer task list—related data.

1. Copy the AppDevelopment.xls file to your working directory
from Practice-files/Ap-D. This is an Excel workbook. If you
have Excel installed on your computer, open the workbook (Fig-
ure D.4). This is a file you will import into Project. Observe the
names and order of the columns (field names), the presence of a
header row (the labels at the top of the columns), in the work-
sheet named Zask_Tablel. Close the workbook file without saving
the changes. Although this step is not a must, it helps in mapping
fields.
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ﬁj HY9-- )= Microsoft Excel
|-
= :

| Home ‘ Insert Page Layout Formulas View

3 f Calibri -[u - [E= General - ﬁ @
Paste B 7 U- || &~ A== - 9 || %8 ;%8| | Conditional Format  Cell
EES 4 ‘ = ” A ‘ ‘} ‘ $% H % <8 Formatting - as Table - Styles ~
Clipboard Font & | Alignment Fl Number {F] Styles
cs - f [
-
£%l) AppDevelopment
\ A | B S b | E F G
1 |Name Duration
2 |Business Analysis 2.5wks
3 Requirements Gathering 1wk
4 | Architecting & Design 3 wks
5 |Development 4 wks I -I
6 Testing & Evaluation 3 wks
7 Deployment 1wk

Figure D.4 Task sheet in the Excel workbook

2. You may not be able to open files of MS-Office applications like MS

Excel and files from legacy MS-Project files in Project 2016 because of

security settings. You have to change this setting to start the import.

(You may restore it to its original setting, if required, once you are

done with the import). To do that in MS-Project, on the File tab,

click Options. The Project Options dialog box appears. Click Trust
Center (on the left-hand side) as shown in Figure D.5. Click the
Trust Center Settings button to open the Trust Center dialog box.

Click Legacy Formats. Under Legacy Formats, select radio button

Prompt when loading files with legacy or nondefault file format

|| Language
Advanced

Customize Ribbon
Quick Access Toolbar
Add-Ins

Trust Center

Project Options. — 2 [t
General
Help keep your documents safe and your computer secure and healthy.
Display
Schedule Protecting your privacy
Proofing Microsoft cares about your privacy. For more information about how Microsoft Project helps to protect your privacy,
s please see the privacy statements.
ave

Show the Microsoft Project privacy statement
Office.com privacy statement
Customer i Program

Microsoft Office Feedback "Send a Smile" Privacy Statement

Security & more
Visit Office.com to learn more about protecting your privacy and security.
Microsoft Trustworthy Computing

Microsoft Project Trust Center

The Trust Center contains security and privacy settings. These settings help keep your -
computer secure. We recommend that you do not change these settings. Trust Center Settings...

Figure D.5 Use the Project Options dialog to change the trust
center—related settings
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T - - R

Trusted Publishers

Legacy Formats
Trusted App Catalogs

Add @ Do not open/save file with legacy or non-default file formats in Project.
-ins
@ Prompt when loading files with legacy or non-default file format.

Macro Settings

Privacy Options

© Allow loading files with legacy or non-default ile formats.

Figure D.6 Allow Legacy formats to open in MS-Project interactively,
at the trust center

(Figure D.6). Click OK to close the Trust Center dialog box, and
then click OK again to close the Project Options dialog box.

3. With these changes in settings, now you are ready to import an Excel
workbook. Click the File tab, then click New and New from Excel
Workbook as shown in Figure D.7. Navigate to your working folder.
In the file type box (initially labeled Projects), select Excel Work-
book as shown in Figure D.8. To understand what all file formats
can be imported in MS-Project just scroll through the file type box.

Select the AppDevelopment file, and then click Open. The
Import Wizard appears as shown in Figure D.9. This wizard helps
you import structured data from a different format to Project.

4. Click Next. The second page of the Import Wizard appears.

The Import Wizard uses maps to organize the way that structured
data from another file format is imported into MS-Project. For this
exercise, you will create a new map. Ensure that New map is selected,
and then click Next. The Import Mode page of the Import Wizard

appears. Make sure that As a new project is selected, and then click

—
=
a Ej
n-- ‘ |
Blank Project New from existing project New from Excel workbook New from SharePoint Tasks List

Figure D.7 Start creating a new project using Excel workbook
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Figure D.8 Select appropriate Excel workbook format in the file type
box

Next. The Map Options page of the Import Wizard appears. Select
the Tasks check-box, and make ensure that Import includes head-
ers (column headings) is selected too.
5. Click Next.

The Task Mapping page of the Import Wizard appears (Figure D.10).
Here, you identify the source worksheet within the Excel workbook
and specify how you want to map the data from the source work-
sheet to Project fields. In the Source worksheet name box, select
Task_Table 1.

Task_Table 1 is the name of the sheet in the Excel workbook.
Project analyzes the header row names from the worksheet and sug-
gests the Project field names that are probable matches. You could
change the mapping to other fields optionally over here.

6. Click Next.
The last page of the Import Wizard appears. Here, you have the option
of saving the settings for the new import map, which is useful when
you anticipate importing similar data into MS-Project later on. You

can skip this step over here, as you have only one file this time around.
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A

‘Welcome to the Project Import Wizard.

&
-

N

Click Next to continue.

This wizard automatically maps the imported data to appropriate fields in Project,
and then allows you to verify or edit the results.

[ < Back }uexb 3[ Finish J[ Cancel J

Figure D.9 Project import wizard helps to map the data in an

intuitive and interactive manner

Import Wizard - Task Mapping

Map Tasks Data
Source worksheet name:
Task_Tablel

Verify or edit how you want to map the data.

From: Excel Field To: Microsoft Project Field

Data Type o
Name Name Text B
Duration Duration Text

Move

[ Addan | [ ciearan | [insertRow | [ Delete Row

Preview
Excel:  Name Duration
Project:  Name Duration
Preview:  |Business Analysis i2.5 wks
|Ranniramante Rati1 wi

[ <Back | [ nNedt>

] [ Fnish ] [ canca |

Figure D.10 Map the task information appropriately to relevant fields

of MS-Project
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Figure D.11 Imported task list for the bridge project

Click Finish. Project imports the Excel data into a new plan. You

will get a manually scheduled task list (unless you had changed the

settings to automatic tasks) with the current date as the project start

date in MS-Project as shown in Figure D.11. You may link the tasks,

create resources, and further develop the plan in MS-Project.

Note

1. Asimple task list with only Task names and duration is used to demonstrate

the feature. However, one can import more complex data, with many fields

like Start Date and Finish Date from Excel into MS-Project.

2. Itis also possible (on similar lines) to transfer the resources and assignments

data to Excel workbook, using the export feature of MS-Project.
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Getting Help for MS-Project

Often you may need informal product support and a way to broaden your
expertise of using MS-Project. There are many user groups that are active
online. Some of these conduct events and meet locally too. You may be
able to share tips and tricks with other users by being a part of these. The

following are a few groups that may be of interest to you.

e MPUG stands for the Microsoft Project Users Group. It pro-
vides articles, webinars, discussion groups, and career oppor-
tunities. You may visit www.mpug.com for more information.

* Official site of Microsoft Products using the link products.
office.com and then navigate to the Project link given at the
bottom. Another useful link that provides links to discussion
groups, and so on, is technet.microsoft.com

* Folks associated with the Microsoft Most Valuable Profes-
sional (MVP) program can be of help to you. You may visit
project.mvps.org for more information. There are links to
blogs, question—answers, and third-party software on the site.

* You may also become a member of the LinkedIn groups like
Microsoft Certified Trainers and Microsoft Project Users and

participate in the discussion.
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Understanding the
Project Server

Before discussing about the server let us look at the definitions of two
important terms, namely program management and portfolio manage-
ment. Program management is the process of managing several related
projects together with the intention of improving an organization’s perfor-
mance. Portfolio is a collection of programs, projects, and/or operations
managed as a group. The components of a portfolio may not necessarily
be interdependent or even related—but they are managed together as a
group to achieve strategic objectives.

Now let us understand the functions of the Project Server in brief.
Tools like Project Standard and Project Professional (in stand-alone
mode) can help you to manage project from a stand-alone machine. You
can do project planning, create tasks and sub tasks, assign those tasks to
resources, track those tasks, and generate reports with these. However,
it is not easy to manage multiple mega projects in a big organization,
with hundreds of planners and managers. In an enterprise like that you
need to use a server. Project Server is Microsoft’s Project Management
software that allows one to do project management, portfolio manage-
ment, program management work management, and related things for
an organization.

Project Server is a multi tiered system built on SharePoint architec-
ture as shown in Figure E1. Project Server is made up of a server com-
ponent (the “server” software) that can be accessed and operated from
clients. The client can be a desktop application like Project Professional
(about which we have discussed in the book) or Project Web App (PWA)
browser—based software or a customized (proprietary or third party) app

as shown in Figure E1. Project Server 2016 runs as a service application
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Figure F.1 Project server architecture

in SharePoint Server 2016 Enterprise. In SharePoint 2016, Project Server
is integrated into the platform making the deployment easier.

PWA is the browser-based interface to Project Server that project
managers and team members can use. PWA can be used to manage
Project Professional plans (MPP files), SharePoint task lists, and plans
created directly in PWA.
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Keyboard Shortcuts

Keyboard shortcuts are supported throughout MS-Project. To see the key-
board shortcuts for the available commands, press the Alt key (Figure G.1).
Once you start using the keyboard shortcuts to access the tabs, the next
level of keyboard shortcuts appear for other submenus. For example, if you
select “U” for the resource tab, you will find that you may use “G” to get
Assign Resources dialog. Continue pressing letters until you press the letter
of the command or control that you want to use. In some cases, you must
first press the letter of the group that contains the command. To cancel the
action that you are taking and hide the Key-Tips, press Alt.

Other keyboard shortcuts, such as Save file (Curl + S), are generally
available at all times. Table G.1 gives a select list of such commonly used
keystrokes, although it is not a complete one. For keyboard shortcuts in
which you press two or more keys at the same time, the keys to press are

separated by a plus sign (+) in MS-Project 2016 Help.
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A -  mrek - e
= 5% [comn [ix " WhkonTnck - (WS T fey T - 2
Gt Pote © W1 u £y ooty QR B | e & sy | on B cdtng
- oy @ €3 %) Respect Links . " P Information ¢,; | Edving
vl - > Scnccl Sehedll T2+ o W % Miestone % -
ont . schedue Tosks e et roperte
= Esoan oo 1200 room zoomm oo [soom T
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Figure G.1 Key stroke shortcuts are displayed with the Alt key

Table G.1 Some useful commonly used keyboard shortcuts

To do this Press
Save project file <Ctrl> + <S>
Close current project <Ctrl> + <W>
Open existing project in the backstage view <Ctrl> + <O>
Open a project file (display the Open dialog box) <Ctrl> + F12
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Print/Print preview

<Ctrl> + <P>

Task or resource information

<Shift> + <F2>

Go to selected task

<Ctrl> + <Shift> + <F5>

Link selected task

<Crtrl> + <F2>

Unlink selected task

<Ctrl> + <Shift> + F2

Create a hyperlink

<Ctrl> + <K>

Zoom out

<Ctrl> + <Shift> + < * >

Zoom in

<Ctrl> + </>

Copy a picture of the screen to the clipboard

Print Screen

Copy a picture of the selected window to the clipboard

Alt + Print Screen

Undo

<Ctrl> + <Z>

Redo

<Ctrl> + <Y>
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