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Chapter 12

Project Planning - Part 1

After the project has been defined and the project team has been appointed, you are ready to enter the
second phase in the project management life cycle: the detailed project planning phase.

Project planning is the heart of the project life cycle, and tells everyone involved where you’re going and
how you’re going to get there. The planning phase is where the project plans are documented, the project
deliverables and requirements defined, and the project schedule created. It involves creating a set of plans
to help guide your team through the execution and closure phases of the project. The plans created during
this phase will help you to manage time, cost, quality, change, risk and related issues. It will also help you
manage staff and external suppliers, to ensure that you deliver the project on time and within schedule.

The project planning phase is often the most challenging phase for a project manager, as you need to
make an educated guess of the staff, resources and equipment needed to complete your project. You may also
need to plan your communications and procurement activities, as well as contract any 3rd party suppliers.

The purpose of the project planning phase is:

Establish business requirements.

Establish cost, schedule, list of deliverables and delivery dates.
Establish resource plan.

Get management approval and proceed to the next phase.

The basic processes of the project planning are:

e Scope planning specifies the in-scope requirements for the project and facilitates creating the work
breakdown structure.

e Preparing the work breakdown structure specifies the breakdown of the project into tasks and
sub tasks.

e Project schedule development specifies the entire schedule of the activities detailing their sequence
of execution.

e Resource planning specifies who will do what work at which time of the project and if any special

skills are needed to accomplish the project tasks.

Budget planning specifies the budgeted cost to be incurred in the completion of the project.

Procurement planning focuses on dealing with vendors outside of your company

Risk management planning charts the risks, contingency plan and mitigation strategies.

Quality planning for quality assurance to be applied to the project.

Communication planning on the communication strategy with all project stakeholders.

The planning phase refines the project’s objectives gathered during the initiation phase and plans the steps
necessary to meet those objectives by further identifying the specific activities and resources required to com-
plete the project. Now that these objectives have been recognized, they must be clearly articulated entailing
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54 CHAPTER 12. PROJECT PLANNING

an in-depth scrutiny of the recognized objective. With such scrutiny, our understanding of the objective
will change. Often the very act of trying to describe something precisely gives us a better understanding of
what we are looking at. This articulation serves as the basis for the development of requirements. What this
means is that after an objective has been clearly articulated (clearly stated) we can go about the business of
stipulating in concrete terms what we have to do to achieve it. Obviously, if we do a poor job of articulating
the objective, our requirements will be misdirected and the resulting project will not represent the true need.

Users will often begin describing their objectives in qualitative language. The project manager must
work with the user to provide quantifiable definitions to those qualitative terms. These quantifiable criteria
include: schedule, cost, and quality measures. In the case of project objectives, these elements are used as
measurements to determine project satisfaction and successful completion. Subjective evaluations can be
removed with actual numbers.

Example 12.1

A web user may ask for a fast system. The quantitative example would be all screens must load in
under 3 seconds. Describing the time limit in which the screen must load is specific and tangible.
For that reason, you'll know that the requirement has been completed when the objective has been
met.

Example 12.2

Let’s say your company is going to produce a run of holiday eggnog. Your objective statement
might be stated this way: Christmas Cheer, Inc. will produce two million cases of holiday eggnog
to be shipped to our distributors by October 30 at a total cost of $1.5 million or less. The objective
criteria in this statement are clearly stated and fulfillment of the project objective can be easily
measured. Stakeholders will know the objective is met when the two million cases are produced
and shipped by the due date within the budget stated.

When articulating the project objectives you should follow the SMART rule:

e Specific (get into the details). Objectives should be specific and written in clear, concise, and under-
standable terms.

e Measurable (use qualitative language so you know when you are finished). A requirement must have
a measurable outcome; otherwise you will not be able to determine when you have delivered it.
Acceptable (to stakeholders).

Realistic (in terms of achievement). Objectives that are impossible to accomplish are not realistic and
not attainable. Objectives must be centered in reality.

e Time bound (deadlines not durations). Objectives should have a timeframe with an end date assigned
to them.

If you follow these principles, you'll be certain that your objectives meet the quantifiable criteria needed to
measure Success.

12.1 Scope planning

You always want to know exactly what work has to be done to finish your project BEFORE you start it.
You've got a collection of team members, and you need to know exactly what they’re going to do to build
your product or meet the project’s objectives. The scope planning process if the very first thing you do to
manage your scope. Project scope planning is concerned with defining all of the work of the project and
only the work needed to successfully meet the project objectives. The whole idea here is that when you
start the project, you need to have a clear picture of all the work that needs to happen on your project, and
as the project progresses, you need to keep that scope up to date and written down in the project’s scope
management plan.
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12.1.1 How do you define the scope?

You already got a head start on refining the project’s objectives in quantifiable terms, but now you need to
go a lot further and write down all of the deliverables that you and your team are going to produce over
the course of the project. Deliverables include everything that you and your team produce for the project;
anything that your project will deliver. The deliverables for your project include all of the products or
services that you and your team are performing for the client, customer, or sponsor. But deliverables include
more than that. They also include every single document, plan, schedule, budget, blueprint, and anything
else that gets made along the way; including all of the project management documents you put together.
Project deliverables are measurable outcomes, measurable results, or specific items that must be produced to
consider the project or project phase completed. Deliverables like objectives must be specific and verifiable.

All deliverables must be described in enough detail so that they can be differentiated from related
deliverables. For example:

A twin engine plane versus a single engine plane.

A red marker versus a green marker.

A daily report versus a weekly report.

A departmental solution versus an enterprise solution.

One of the project manager’s primary functions is to accurately document the deliverables and requirements
of the project and then manage the project so that they are produced according to the agreed upon criteria.
Deliverables describe the components of the goals and objectives in a quantifiable way. Requirements are
the specifications of the deliverables.

12.1.2 Project requirements

After all the deliverables are identified, the project manager needs to discover and document all of the
requirements of the project (Figure 12.1). Requirements describe the characteristics of the deliverable. They
may also describe functionality that the deliverable must have or specific conditions the deliverable must
meet in order to satisfy the objective of the project. A requirement is an objective that must be met. The
project requirements defined in the scope plan describe what a project is supposed to accomplish and how the
project is supposed to be created and implemented. Requirements answer the following questions regarding
the AS IS and TO BE states of the business: who, what where, when, how much, how does a business
process work.

Figure 12.1: When you don’t get project requirements. Copyright: United Feature Syndicate, Inc.
(2009).
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96 CHAPTER 12. PROJECT PLANNING

Requirements may include things like dimensions, ease of use, color, specific ingredients, and so on. If
we go back to the example of the company producing holiday eggnog; one of the major deliverables is the
cartons that hold the eggnog. The requirements for that deliverable may include carton design, photographs
that will appear on the carton, color choices, etc.

Requirements specify what the project deliverable should look like and what it should do. They can
be divided into six basic categories, functional, non-functional, technical, user, business, and regulatory
requirements.

12.1.2.1 Functional requirements

Functional requirements describe the characteristics of the deliverable, what emerges from the project in
ordinary non-technical language. They should be understandable to the customers, and the customers
should play a direct role in their development. Functional requirements are what you want the deliverable
to do.

Example 12.3
If you were buying vehicles for a business your functional requirement might be; the vehicle should
be able to take a load from a warehouse to a shop.

Example 12.4
For a computer system you may define what the system is to do; the system should store all details
of a customer’s order.

The important point to note is that WHAT is wanted is specified, and not HOW it will be delivered.

12.1.2.2 Non-functional requirements

Non-functional requirements specify criteria that can be used to judge the product or service that your
project delivers. They are restrictions or constraints to be placed on the deliverable and how to build it.
Their purpose is to restrict the number of solutions that will meet a set of requirements. Using the vehicle
example (Example 12.3); without any constraints, the functional requirement of a vehicle to take a load from
a warehouse to a shop, the solutions being offered might result in anything from a large truck to a sports
car! Non-functional requirements can be split into two types: performance and development.

To restrict the types of solutions you might include these performance constraints:

e It must take a load of at least one ton.
e The load area must be covered.
e The load area must have a height of at least 10 feet.

Similarly, for the computer system example (Example 12.4), you might specify values for the generic types
of performance constraints:

The response time for information to appear to a user.

The number of hours a system should be available.

The number of records a system should be able to hold.

The capacity for growth of the system.

The length of time a record should be held for auditing purposes.

For the customer records example these might be:

The system should be available from 9 AM to 5 PM Monday to Friday.
The system should be able to hold 100,000 customer records initially.
The system should be able to add 10,000 records a year for 10 years.

A record should be fully available on the system for at least 7 years.
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The important point with these examples is that they restrict the number of solution options that are offered
to you by the developer. In addition to the performance constraints you may include some development
constraints.

There are three general types of development constraints:

e Time: When a deliverable should be delivered
e Resource: How much money is available to develop the deliverable
e Quality: Any standards that are used to develop the deliverable, and develop methods, etc.

12.1.2.3 Technical requirements

Technical requirements emerge from the functional requirements, they answer the question, and how will
the problem be solved this time; will it be solved technologically and/or procedurally. They answer how
the system needs to be designed and implemented to provide required functionality and fulfill required
operational characteristics. For example, in a software project, the functional requirements may stipulate
that a data base system will be developed to allow access to financial data through a remote terminal; the
corresponding technical requirements would spell out the architecture of the data structure, the language
in which the database management system will be written, the hardware on which the system will run,
telecommunication protocols that should be used and so forth.

12.1.2.4 User requirements

User requirements are what the users need to do with the system or product. They focus on the experience
users need to have with the system, they can also reflect how the product will be designed, and define how
test cases must be formulated.

12.1.2.5 Business requirements

Business requirements are the needs of the sponsoring organization, always from a management perspective.
Business requirements are statements of the business rationale for the project. They are usually expressed
in broad outcomes the business requires, rather than specific functions the system may perform. These
requirements grow out of the vision for the product that, in turn, is driven by mission (or business) goals
and objectives.

12.1.2.6 Regulatory requirements

Regulatory requirements can be internal or external and are usually non-negotiable. They are the restrictions,
licenses and laws applicable to a product or business, imposed by the government.

12.1.3 An example of requirements

Automated teller machines (ATMs) can be used to illustrate a wide range of requirements (Figure 12.2).
What are some of the physical features of these machines, and what kinds of functions do they perform for
users? Why did banks put these systems in place? What high level business requirements did they have in
mind?
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ATM

24 HOUR BANKING

Figure 12.2: A typical exterior automated teller machines (ATMs).

The following represents one possible example of each type of requirement as they would be applied to a
bank’s external ATM.

e ATM function requirement: The system shall provide users with the ability to select whether or
not to produce a hardcopy transaction receipt before completing a transaction.

e ATM non-functional requirement: All displays shall be in white 14 pt Arial text on black back-
ground.

e ATM user requirement: The system shall complete a standard withdrawal from a personal account,
from login to cash, in less than two minutes for a first time user.

e ATM business requirement: By providing superior service to our retail customers, Monumental
Bank’s ATM network will allow us to increase associated service fee revenue by 10% annually on an
ongoing basis, using a baseline of December 2008.

e ATM regulatory requirement: All ATMs shall connect to standard utility power sources within
their civic jurisdiction, and be supplied with uninterruptible power source approved by said company.

The effective specification of requirements is one of the most challenging undertakings project managers face.
Inadequately specified requirements will guarantee poor project results.

Documenting requirements is much more than just the process of writing down the requirements as the
user sees them; it should cover not only what decisions have been made but also why they have been made.
Understanding the reasoning that used to arrive at a decision is critical in avoiding repetition. For example,
if a particular feature has been excluded because it is simply not feasible, that fact needs to be recorded.
If it is not, then the project risks wasted work and repetition when a stakeholder requests the feature be
reinstated during development or testing. Once the requirements are documented, have the stakeholders
sign off on their requirements as a confirmation of what they desire.

While the project manager is responsible for making certain the requirements are documented, it does
not mean the project manager must perform this task. The project manager can enlist the help of stakehold-
ers, business analysts, requirement analysts, business process owners, and other team members to conduct
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the interviews and document the requirements. The project manager then reviews the requirements and
incorporates them into the project documentation and project plan.

12.2 Preparing the work breakdown structure

Now that we have the deliverables and requirements well defined, the process of breaking down the work
of the project via a work breakdown structure begins. The work breakdown structure (WBS) defines the
scope of the project and breaks the work down into components that can be scheduled and estimated and
easily monitored and controlled. The idea behind the work breakdown schedule is simple. You subdivide
a complicated task into smaller tasks, until you reach a level that cannot be further subdivided. Anyone
familiar with the arrangements of folders and files in a computer memory, or who has researched their
ancestral family free, should be familiar with this idea. You stop breaking down the work when you reach
a low enough level to perform an estimate of the desired accuracy. At that point, it is usually easier to
estimate how long the small task will take and how much it will cost to perform than it would have been to
estimate these factors at the higher levels. Each descending level of the WBS represents an increased level
of detailed definition of the project work.

As an example, if T want to clean a room, I might begin by picking up clothes, toys, and other things
that have been dropped on the floor. I could use a vacuum cleaner to get dirt out of the carpet. I might take
down the curtains and take them to the cleaners, then dust the furniture. All of these tasks are subtasks
performed to clean the room. As for vacuuming the room, I might have to get the vacuum cleaner out of the
closet, connect the hose, empty the bag, and put the machine back in the closet. These are smaller tasks to
be performed in accomplishing the subtask called vacuuming. The diagram in Figure 12.3 shows how this
might be portrayed in WBS format.

0.0 Clean Room

l l | l )

1.0 Mop floor 2.0 Dust 3.0 Vacuum 4.0 Pich up floor 4.0 Clean curtains
;I}Jd(‘:a:tor':]?p and 2.1 Coffe table " 3:32:21 vacuum out of 41 Toys A1 Reimove clnaing
1.2 Mix cleaner with i Ll o Vactiimicarat L 4.1.1 Put toys in
WoterinBlicker 2.2 Blinds P! Pl 4.2 Take to cleaners
1.3 Rinse out bucket = 3.3 Empty bag 4.2 Clothes 4.3 Hang curtains
and mop

| »| 3.4 Connect hose and L 4.2.1 hang up in

plug closet

Figure 12.3: A work breakdown structure (WBS) for cleaning a room.

It is very important to note that we do not worry about the sequence in which the work is performed or
any dependencies between them when we do a WBS. That will be worked out when we develop the schedule.
For example, under 3.0 Vacuum (in Figure 12.3), it would be obvious that 3.3 Vacuum carpet would be
performed after 3.4 Connect hose and plug! However, you will probably find yourself thinking sequentially,
as it seems to be human nature to do so. The main idea of creating a WBS is to capture all of the tasks,
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irrespective of their order. So if you find yourself and other members of your team thinking sequentially,
don’t be too concerned, but don’t get hung up on trying to diagram the sequence or you will slow down the
process of task identification.

A WBS can be structured any way it makes sense to you and your project. In practice, the chart
structure is used quite often (as in the example in Figure 12.3) but it can be composed in outline form as
well (Figure 12.4).

Cleaw Roow
1.0 Mop Floor
1.1 Get mop out of closet
1.2 Mix cleaner with water in
bucket
1.3 Rinse out bucket and Mop
2.0 Dust
2.1 Coffee Table
2.2 Blindy
3.0 Vacuuww
3.1 Get vacuuunw out of closet
3.2 Vacuuww cavpet
3.3 Empty bag
3.4 Connect hose and plug
4.0 Pick- Up Floor
4.1 Toys
4.1.1 Put toyy invtoy box
4.2 Clothes
4.2.1 Hang up in closet
5.0 Clean Cuwtaving
5.1 Remove Cuvtaing
5.2 Take to-Cleaners
5.3 Hang Curtainy

Figure 12.4: An outline format of a work breakdown structure (WBS) for cleaning a room.

You'll notice that each element at each level of the WBS (in either Figure 12.3 or Figure 12.4) is assigned a
unique identifier. This unique identifier is typically a number, and it’s used to sum and track costs, schedules,
and resources associated with WBS elements. These numbers are usually associated with the corporation’s
chart of accounts, which is used to track costs by category. Collectively, these numeric identifiers are known
as the code of accounts.

There are also many ways you can organize the WBS. For example, it can be organized by either deliv-
erable or phase. The major deliverables of the project are used as the first level in the WBS. For example,
if you are doing a multimedia project the deliverables might include producing a book, CD and a DVD
(Figure 12.5).
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} 0.0 Multimedia Project

i

v L) [

1.0 Book 20CD 3.0DVD

™| 1.2 Publishing 2.2 Recording
1.3 Producing 2.3 Producing

1.4.1 Retail

3.1 Writing

3.2 Recording

3.3 Producing

| 2.4 Selling

2.4.1 Retail 3.4.1 Retail

3.4.2 Mail

Figure 12.5: An example of a work breakdown structure (WBS) based on project deliverable.

2.4.2 Mail

Many projects are structured or organized by project phases. Each phase would represent the first level
of the WBS and their deliverables would be the next level and so on (Figure 12.6).

0.0 Project XXX |

N

¥ L [}

1.0 Phase 1 2.0 Phase 2 3.0 Phase 3

3.1.1 Peru
3.1.3 Canada

Ls-| 1.3 Conceptual design SaLRan e —>| 3.2 Surveys
G ROeD —| 3.3 New designs

Figure 12.6: An example of a work breakdown structure (WBS) based on project phase.

-‘1.1 Process requifemenisl 2.1 Facilities [

-"| 1.2 Data requirements | 2.2 Equipment

1.2.1 Identify all data entries | 2.3 People

2.3.1 Full time

‘1.2.2 Load data modeling tool

i
]

As mentioned earlier, the project manager is free to determine the number of levels in the WBS based
on the complexity of the project. You need to include enough levels to accurately estimate project time and
costs but not so many levels that are difficult to distinguish between components. Regardless of the number
of levels in a WBS, the lowest level in a WBS is called a work package.
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Work packages are the components that can be easily assigned to one person, or team of people, with
clear accountability and responsibility for completing the assignment. The work package level is where time
estimates, costs estimates and resource estimates are determined.

12.3 Project schedule development

Now were off and running toward the development of our project schedule. In order to develop our schedule,
we first need to define the activities, sequence them in the right order, estimate resources and estimate the
time it will take to complete the tasks.

The activity definition process is a further breakdown of the work package elements of the WBS. It docu-
ments the specific activities needed to fulfill the deliverable detailed in the WBS. These are not deliverables
but the individual units of work that must be completed to fulfill the deliverables. Activity definition uses
everything we already know about the project to divide the work into activities that can be estimated. You
might want to look at all the lessons learned from similar projects your company has done to get a god idea
of what you need to do on the current one.

Expert judgment in the form of project team members with prior experience developing project scope
statements and WBS can help you define activities. You might also use experts in a particular field to help
define tasks if you were asked to manage a project in a new domain; to help you understand what activities
were going to be involved. It could be that you create an activity list and then have the expert review it
and suggest changes. Alternatively, you could involve the expert from the very beginning and ask to have
an activity definition conversation with him before even making your first draft of the list.

Sometimes you start a project without knowing a lot about the work that you’ll be doing later. Rolling
wave planning lets you plan and schedule only the stuff that you know enough about to plan well. When
you don’t know enough about a project to come up with a complete activity list, you can use a planning
component as a placeholder until you know more. These are extra items put at high levels in the WBS to
allow you to plan for the unknown.

12.3.1 A case study

Susan and Steve have decided to tie the knot, but they don’t have much time to plan their wedding. They
want the big day to be unforgettable. They want to invite a lot of people and show them all a great time.
They’ve always dreamed of a June wedding, but it’s already January. Just thinking about all of the details
involved is overwhelming. Somewhere around picking the paper for the invitations, the couple realizes they
need help. Susan’s been dreaming of the big day since she was 12, but it seems like there’s so little time to
do it all.

Steve, we need some help.

Don’t worry. My sister’s wedding planner was great. Let me give her a call.
So saying Steve calls the wedding planner Sally.

Available for free at Connexions <http://cnx.org/content/col11120/1.11>



63

We want everything to be perfect.

There is so much to do! Invitations, food, guests, and music.

Oh no, we haven’t even booked a place!

. And it’s got to be done right. We can’t print the initiations until we have the menu planned.
We can’t do the seating arrangements until we have the RSVPs. We aren’t sure what kind of band to get
for the reception, or should it be a DJ? We’re just overwhelmed.

My sister said you really saved her wedding. I know she gave you over a year to plan.

l But I've always dreamed of a June wedding, and I’'m not willing to give that up. I know
it’s late, but Sally can you help us?

Take it easy guys. I've got it under control. We've got a lot of people and activities to get
under control You guys really should have called six months ago, but we’ll still make this wedding happen
on time.

There’s a lot to get done before June. Sally’s going to need to figure out what work needs to done before
she does anything else. For this she starts to put together a to-do-list.

e Invitations
e Flowers
e Wedding Cake
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e Dinner Menu
e Band

Since there are so many different people involved in making the wedding go smoothly, it takes a lot of
planning to make sure all of the work happens in the right order, gets done by the right people and doesn’t
take too long. Initially, Sally was worried that she didn’t have enough time to make sure everything was
done properly. But she knew that she had some powerful time management tools on her side when she took
the job, and they’ll help her make sure that everything will work out fine.

To get started, Sally started arranging the activities in a work breakdown structure. This is part of the
WBS Sally made for the wedding.

Exercise 12.1 (Solution on p. 87.)
Arrange the following activities into the WBS to show how the work items decompose into activities.

Shop for shoes
Create guest list
Tailoring and fitting
Shop for dress

Find caterer

Cater the wedding
Wait for RSVPs
Mail the invitations
Finalize the menu
Print the invitations
Choose the bouquet

0.0 Wedding

; l

1.0 Invitations 2.0 Food 3.0 Bridal

12.3.2 Activity definition

Now that the activity definitions for the work packages have been completed, the next task is to complete
the activity list. The project activity list is a list of everything that needs to be done to complete your
project, including all the activities that must be accomplished to deliver the work package. Next you want
to define the activity attributes. Here’s where the description of each activity is kept. All of the information
you need to figure out; the order of the work should be here too. So any predecessor activities, successor
activities or constraints should be listed in the attributes along with descriptions and any other information
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about resources or time that you need for planning. The three main kinds of predecessors are finish-to-start
(FS), start-to-start (SS) and finish-to-finish (FF).

The most common kind of predecessor is the finish-to-start. It means that one task needs to be completed
before another one can start. When you think of predecessors, this is what you usually think of, one thing
needs to end before the next can begin. It’s called finish-to-start because the first activity finish leads into
the second activity’s start (Figure 12.7).

Print invitations Address

v

Figure 12.7: An example of a finish-to-start (FS) predecessor.

The start-to-start predecessor is a little less common, but sometimes you need to coordinate activities so
they begin at the same time (Figure 12.8).

> Give toast

Y

Serve cake

Figure 12.8: An example of a start-to-start (SS) predecessor.

In the finish-to-finish predecessor it shows activities that finish at the same time (Figure 12.9).
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Play "Here comes
the bride" b

Bride walks down
the isle

Figure 12.9: An example of a finish-to-finish (FF) predecessor.

It is possible to have to have start-to-finish (SF) predecessors. This happens when activities require
that a task be started before it can finish. An example might be that singing couldn’t start until after the
music had started. Keep in mind that tasks like that are pretty rare and almost never show up in network
diagrams. In addition there are some particular types of predecessors that must be considered.

12.3.2.1 External predecessors

Sometimes your project will depend on things outside the work your doing. For the wedding, we are
depending on the wedding party before us to be out of the reception hall in time for us to decorate. The
decoration of the reception hall then depends on that as an external predecessor.

12.3.2.2 Discretionary predecessors

These are usually process or procedure driven or "best practice" techniques based on past experience. Using
the wedding example: Steve and Susan really want the bridesmaids to arrive at the reception before the
couple. There’s no necessity there- it’s just a matter of preference.

12.3.2.3 Mandatory predecessors

You can’t address an invitation that hasn’t been printed yet. So, printing invitations is a mandatory
predecessor for addressing them. Mandatory predecessors are the kinds that have to exist just because of
the nature of the work.

12.3.3 Leads and lags

Sometimes you need to give some extra time between activities. Lag time is when you purposefully put a
delay between the predecessor task and the successor. For example, when the bride and her father dance,
everybody waits a while before they join them (Figure 12.10).
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Bride and father dance

Y

Everyone else dances

Figure 12.10: A lag means making sure that one task waits a while before it gets started.

Lead time is when you give a successor task some time to get started before the predecessor finishes
(Figure 12.11). So you might want the caterer preparing dessert an hour before everybody is eating dinner.

Serve dinner

r

Prepare dessert

Figure 12.11: A lead is when you let a task get started before its predecessor is done.

12.3.4 Milestones

All of the important checkpoints of your project are tracked as milestones. Some of them could be listed in
your contract as requirements of successful completion; some could just be significant points in the project
that you want to keep track of. The milestone list needs to let everyone know which are required and which
are not.

Some milestones for Susan and Steve’s wedding might be:

Invitations sent

Menu finalized

Location booked
Bridesmaids’ dresses fitted

As you figure out which activities will need to be done, you may realize that the scope needs to change.
When that happens, you need to create a change request and send it through the change control system. So
back to our couple and their nuptial plan.

Available for free at Connexions <http://cnx.org/content/col11120/1.11>



68 CHAPTER 12. PROJECT PLANNING

We just got the programs back from the printer and they’re all wrong.

The quartet cancelled. They had another wedding that day.

Aunt Jane is supposed to sing at the service, but after what happened at her uncle’s funeral,
I think I want someone else to do it.

Should we really have a pan flute player? I'm beginning to think it might be overkill.

Apparently! Maybe we should hold off printing the invitations until this stuff is worked out.

OK, let’s think about exactly how we want to do this. I think we need to be sure about
how we want the service to go before we do any more printing.

12.3.5 The activity sequencing process

Now that we know what we have to do to make the wedding a success, we need to focus on the order of the
work. Sally sat down with all of the activities she had defined for the wedding and decided to figure out
exactly how they needed to happen. That’s where she used the activity sequencing process.

The activity attribute list Sally created had most of the predecessors and successors necessary written in
it. This is where she thought of what comes first, second, third, etc. Sally’s milestone list had major pieces
of work written down and there were a couple of changes to the scope she had discovered along the way that
were approved and ready to go.

Example 12.5
Milestone list: Steve and Susan had asked that the invitations be printed at least three months
in advance to be sure that everyone had time to RSVP. That’s a milestone on Sally’s list.
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Example 12.6

Change request: When Sally realized that Steve and Susan were going to need another limo to
take the bridesmaids to the reception hall, she put that change through change control- including
running everything by Susan’s mother- and it was approved.

12.3.6 Creating the network diagram

The first step in developing the schedule is to develop a network diagram of the WBS work packages. The
network diagram is a way to visualize the interrelationships of project activities. Network diagrams provide
a graphical view of the tasks and how they relate to one another. The tasks in the network are the work
packages of the WBS. All of the WBS tasks must be included in the network because they have to be
accounted for in the schedule. Leaving even one task out of the network could change the overall schedule
duration, estimated costs and resource allocation commitments.

The first step is to arrange the tasks from your WBS into a sequence (Figure 12.12). Some tasks can be
accomplished at any time throughout the project where other tasks depend on input from another task or
are constrained by time or resources.

WBS
1.0
L Y Y
WBS WBS WBS
1.1 1.2 1l
WBS WBS WBS WBS WBS WBS
111 1.1.2 1.21 122 1.31 1.3.2
WBS WBS WBS
111 i 1.2.1 - 122
Start Finish
WBS WBS | WBS
11.2 i 1.3.1 = 1.3.2

Figure 12.12: The relationship between the work breakdown structure (WBS) and the network diagram.

The WBS is not a schedule, but it is the basis for it; the network diagram is a schedule but is used
primarily to identify key scheduling information that ultimately goes into user friendly schedule formats,
such as milestone and Gantt charts.
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The network diagram provides important information to the project team. It provides information about
how the tasks are related (Figure 12.12), where the risk points are in the schedule, how long it will take as
currently planned to finish the project, and when each task needs to begin and end.

In our wedding planner example, Sally would look for relationships between tasks and determined what
can be done in parallel and what activities needed to wait for others to complete. As an example, Figure 12.13
shows how the activities involved in producing the invitations depend on one another. Showing the activities
in rectangles and their relationships as arrows is called a precedence diagramming method (PDM). This kind
of diagram is also called an activity on node (AON) diagram.

This arrow shows a finish-to-start predecessor
between the “pick calligrapher” and “address
invitations” activities

_Plck " _Ac_idrt_ess Send
/ gellcEpher invitations invitations
I
Start The successor to "print
invitations" is “address
invitations" o
Finish
"Pick calligrapher” — o
and "pick printer” ; : = esign =] rint
TavS no Flcxprinter "l invitations "l invitations [
predecessors

"Printing invitations"
depends on designing
invitations"

Figure 12.13: An example of an activity on node (AON) diagram.

Another way to show how tasks relate is with the activity-on-arrow (AOA). Although activity-on-node
(AON) is more commonly used and is supported by all project management programs, PERT is the best-
known AOA-type diagram and is the historical basis of all network diagramming. The main difference is
the AOA diagram is traditionally drawn using circles as the nodes, with nodes representing the beginning
and ending points of the arrows or tasks. In the AOA network, the arrows represent the activities or tasks
(Figure 12.14).
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Figure 12.14: An example of an activity-on-arrow (AOA) network diagram.

All network diagrams have the advantages as showing task interdependencies, start and end times, and
the critical path (the longest path through the network) but the AOA network also has some disadvantages
that limit the use of the method.

The three major disadvantages of the AOA method are:

e The AOA network can only show finish to start relationships. It is not possible to show lead and lag
except by adding or subtracting time, which makes project tracking difficult.

e There are instances when dummy activities can occur in an AOA network. Dummy activities are
activities that show the dependency of one task on other tasks but for other than technical reasons.
For example, a task may be dependent on another because it would be more cost effective to use
the same resources for the two; otherwise the two tasks could be accomplished in parallel. Dummy
activities do not have durations associated with them. They simply show that a task has some kind of
dependence on another task.

e AOA diagrams are not as widely used as AON simply because the latter are somewhat simpler to use
and all project management software programs can accommodate AON networks, whereas not all can
accommodate AOA networks.
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Chapter 12

Project Planning - Part 2

12.4 Resource planning

In our case study it is clear that Steve and Susan have resource problems. Getting a handle on all of the
tasks that have to be done is a great start, but it’s not enough to know the tasks and the order they come in.
Before you can put the final schedule together, you need to know who is going to each job, and the things
they need available to them in order to do it!

-

l We’ve got so much to do! Invitations,catering, music... and I've got no idea who’s going to
do it all. I'm totallyoverwhelme

From this statement it is clear that Susan is worried about human resources. In comparison, Steve realizes
that not all resources are people!

And it's not just people! We need food, ,owers, a cake, a sound system, and a venue! How do we get a handle on
this?
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Resources are people,equipment,locations,or anythingelse thatyouneed in order to do all of the activitieshatyou
plannedfor. Everyactivityin your activitylist needs to haveresourcesassignedto it. Beforeyou can assignresources
to your project,you need to know which ones you’'reauthorizedto use; that’scalled resource availabilityResource
availabilityincludesinformationaboutwhatresourcesyou can use on your projectand when they reavailableto you.
Don’tforget thatsome resourceslike consultantsor trainingrooms haveto be scheduledin advance,and they might
only be availableat certain times. You’ll need to know this before you can finish planning your project.If you are
startingto planin Januarya Juneweddingis harderto plan thanone in December,becausethe weddinghallsare all
booked up in advance.Thatis clearlya resource constraint.You’ll also need the activitylist thatyou createdearlier,
and you’llneed to know abouthow your organizationtypicallyhandlesresources. Once you’vegot a handleon these
things,you’reset for resourceestimation.

12.4.1Estimatingheresources

The goal of activityresource estimatingis to assign resources to each activityin the activitylist. There are five tools
and techniquesfor the activityresourceestimatingprocess. Some of them havetechnicalsounding names,but they’re
all actuallyprettysensible when you think aboutit. Theyshould make sense to you when you think about what you
haveto do when you haveto figure out whatresourcesyour projectneeds.

e Expert judgment means bringing in experts who have done this sort of work before and getting their
opinions on what resources are needed (Figure 12.15).

e Alternative analysis means considering several different options for how you assign resources. This
includes varying the number of resources as well as the kind of resources you use. Many times,
there’s more than one way to accomplish an activity and alternative analysis helps decide among the
possibilities.

e Published estimating data is something that project managers in a lot of industries use to help
them figure out how many resources they need. They rely on articles, books, journals, and periodicals
that collect, analyze, and publish data from other people’s projects.

e Project management software such as Microsoft project will often have features designed to help
project managers estimate resource needs and constraints and find the best combination of assignments
for the project.

e Bottom-up estimating means breaking down complex activities into pieces and working out the
resource assignments for each piece. It is a process of estimating these individual activities or costs
and then adding these up together to come up with a total estimate. Here you estimate every scheduled
activity individually and then roll up that estimate; or add them all together, to come up with a total.
Bottom-up estimating is a very accurate means of estimating, provided the estimates at the schedule
activity level are accurate. However, it takes a considerable amount of time to perform bottom-up
estimating because every activity must be accessed and estimated accurately to be included in the
bottom-up calculation. The smaller and more detailed the activity, the greater the accuracy and cost
of this technique.
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Figure 12.15: “I know nothing about the subject but I am happy to give you my expert opinion”.
Copyright Tribune Media Services (2007).

Exercise 12.2 (Solution on p. 87.)
Sally has to figure out what to do for the music at Steve and Susan’s wedding. She considers using
a DJ, a rock band, or a string quartet.

Exercise 12.3 (Solution on p. 87.)
The latest issue of Wedding Planner’s Journal has an article on working with caterers. It includes
a table that shows how many waiters work with varied guest-list sizes.

Exercise 12.4 (Solution on p. 87.)
There’s a national wedding consultant who specializes in Caribbean themed weddings. Sally gets
in touch with her to ask about menu options.

Exercise 12.5 (Solution on p. 87.)
Sally downloads and fills out a specialized spreadsheet that a project manager developed to help
with wedding planning.

Exercise 12.6 (Solution on p. 87.)
There’s so much work that has to be done to set up the reception hall that Sally has to break it
down into five different activities in order to assign jobs.

Exercise 12.7 (Solution on p. 87.)
Sally asks Steve and Susan to visit several different caterers and sample various potential items
for the menu.

Exercise 12.8 (Solution on p. 87.)
Sally calls up her friend who knows specifics of the various venues in their area for advice on which
one would work best.
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In each of the following scenarios for planning Steve and Susan’s wedding determine which of the five activity
resource estimation tools and techniques is being used.
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12.4.2 Estimating activity durations

Once you're done with activity resource estimating, you’ve got everything you need to figure out how long
each activity will take. That’s done in a process called activity duration estimating. This is where you look
at each activity in the activity list, consider the scope and the resources and estimate how long it will take
to perform.

Estimating the duration of an activity means starting with the information you have about that activity
and the resources that are assigned to it, and then working with the project team to come up with an
estimate. Most of the time you’ll start with a rough estimate and then refine it to make it more accurate.
You’ll use these five tools and techniques to create the most accurate estimates:

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

e Analogous estimating is when you look at activities from previous projects that were similar to this
one and look at how long it took to do similar work before. But this only works if the activities and
the project team are similar!

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

e Three-point estimates are when you come up with three numbers: a realistic estimate that’s most
likely to occur, an optimistic one that represents the best-case scenario, and a pessimistic one that
represents the worst-case scenario. The final estimate is the average.

¢ Reserve analysis means adding extra time to the schedule (called a contingency reserve or a buffer)
to account for extra risk.

In each of the following scenarios for planning Steve and Susan’s wedding determine which of the five activity
duration estimation tools and techniques is being used.

Exercise 12.9 (Solution on p. 87.)
Sally comes up with three estimates (one where everything goes wrong, one where some things go
wrong, and one where nothing goes wrong) for printing invitations, and average them together to
come up with a final number.

Exercise 12.10 (Solution on p. 87.)
Sally comes up with three estimates (one where everything goes wrong, one where some things go
wrong, and one where nothing goes wrong) for printing invitations, and averages them together to
come up with a final number.

Exercise 12.11 (Solution on p. 87.)
There are two different catering companies at the wedding. Sally asks the head chef at each of
them to give her an estimate of how long it will take each of them to do the job.

Exercise 12.12 (Solution on p. 87.)
There’s a spreadsheet Sally always uses to figure out how long it takes guest to RSVP. She enters
the number of guests and their zip codes, and it calculates estimates for her.

Exercise 12.13 (Solution on p. 87.)
Sally’s done four weddings that are very similar to Steve and Susan’s, and in all four of them it
took exactly the same amount of time for the caterers to set up the reception hall.

You’ve got a list of activities, you know what resources are needed to actually do each activity, and you’ve
got your estimation tools and techniques, now you have enough information to create the estimate! The
activity duration estimates are an estimate of how long each activity in the activity list will take. This is a
quantitative measure usually expressed in hours, weeks, days, or months. Any work period is fine, and you’ll
use different work periods for different jobs. A small job (like booking a DJ) may just take a few hours; a
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bigger job (like catering-including deciding on a menu, ordering ingredients, cook food and serving guests
on the big day) could take days.

Another thing to keep in mind when estimating the duration of the activities, is determining the effort
involved. Duration is the amount of the time that an activity takes, while effort if the total number of
person-hours that are expended. If it takes two people six hours to carve the ice sculpture for the centerpiece
of a wedding, the duration is six hours. But if two people worked on it for the whole time, it took twelve
person-hours of effort to create!

You’ll also learn more about the specific activities while you’re estimating them. That’s something that
always happens. You have to really think through all of the aspects of a task in order to estimate it. As you
learn more about the specific activities remember to update the activity attributes.

If we go back to our case study of the wedding we can see that while Sally has got a handle on how long
things are going to take, that’s not enough to get the job done. She still has some work to do before she’s
got the whole project under control. Steve and Susan know where they want to get married, and they’ve got
the place booked now, but what about the caterer? They have no idea who’s going to be providing food.
And what about the band they want? Will the timing with their schedule work out?

l If the caterers come too early, the food will sit around under heat lamps! But, if they come
too late, then the band won’t have time to play. I just don’t see how we’ll ever work this out!

It’s not easy to plan for a lot of resources when they have tight time restrictions and overlapping con-
straints. How do you figure out a schedule that makes everything fit together? You’re never going to have
the complete resource picture until your done building the schedule. And the same goes for your activity
list and duration estimates too! It’s only when you lay out the schedule that you’ll figure out that some of
your activities and durations didn’t quite work.

12.4.3 Project schedule

The project schedule should be approved and signed off by stakeholders and functional managers. This
assures they have read the schedule, understand the dates and resource commitments, and will likely cooper-
ate. You’ll also need to obtain confirmation that will be available as outlined in the schedule. The schedule
cannot be finalized until you receive approval and commitment for the resource assignments outlined in it.

Once the schedule is approved, it will become your baseline for the remainder of the project. Project
progress and task completion will be monitored and tracked against the project schedule to determine if the
project is on course as planned.

The schedule can be displayed in a variety of ways, some of which are variations of what you have already
seen. Project schedule network diagrams will work as schedule diagrams when you add the start and finish
dates to each activity. These diagrams usually show the activity dependencies and critical path.

The critical path method is an important tool for keeping your projects on track. Every network diagram
has something that is called the critical path. It’s the string of activities that, if you add up all of the
durations, is longer than any other path through the network. It usually starts with the first activity in the
network and usually ends with the last one.

Aunt Jane is a vegetarian. That won’t be a problem, right?
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Well, let’s see. What menu did we give the caterers?

We didn’t give it to them yet; because we won’t have the final menu until everyone RSVPs
and lets us know which entrée they want.

0

l But they can’t RSVP because we haven’t sent out the invitations! What’s holding that up?

We're still waiting to get them back from the printer. We can’t send them out if we don’t
have them yet!

0

Oh no! I still have to tell the printer what to print on the invitations, and what paper to
use.

»
&

l What a mess!
Steve thought Aunt Jane being a vegetarian was just a little problem. But it turns out to be a lot bigger
than either Steve or Susan realized at first! How’d a question about one guest’s meal lead to such a huge
mess?
The reason that the critical path is critical is that every single activity on the path must finish on time
in order for the project to come in on time. A delay in any one of the critical path activities will cause the
entire project to be delayed (Figure 12.16).

But you were waiting on that until we finished the guest list.
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A delay here...
Create _| Print the | Mail the _|  Wait for _| Finalize the _| Caterthe
guest list invitaions invitations RSVPs menu wedding

will cause
problems here!

Figure 12.16: An example of problems that can be caused within the critical path.

Knowing where your critical path is can give you a lot of freedom. If you know an activity is not on
the critical path, then you know a delay in that activity may not necessarily delay the project. This can
really help you handle emergency situations. Even better, it means that if you need to bring your project
in earlier than was originally planned, you know that by adding resources to the critical path will be much
more effective than adding them elsewhere.

It’s easy to find the critical path in any project! Of course, on a large project with dozens or hundreds
of tasks, you’ll probably use software like Microsoft Project to find the critical path for you. But when it
does, it’s following the same exact steps that are followed here.

Step 1. Start with a network diagram.
You'll usually write

4 ? the duration above
each node in the
Activity "A" »| Activity "C diagram
Look for paths by :

starting here and
moving to the right

Activity "B" \
Finish

Start

Each time you

see a branch in 3 5
the actual Two brar]c_:hes means
diagram that Activity "D" »| Activity "E" two additional paths
means you've

found another
path

Step 2. Find all the paths in the diagram. A path is any string of activities that goes from the start of the
project to the end.

Start = Activity “A” = Activity “B” = Finish
Start =2 Activity “A” = Activity “C” = Finish
Start = Activity “D” = Activity “E” > Finish

Step 3. Find the duration of each path by adding up the durations of each of the activities on the path.
Start = Activity “A” =2 Activity “B” = Finish=4+7=11

Start = Activity “A” = Activity “C” 2 Finish=4+2=6
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Start = Activity “D” = Activity “E” = Finish=3+5=8
Step 4. The first path has a duration of 11, which is longer than the other paths, so it’s the critical path!

The schedule can also be displayed using a Gantt chart (Figure 12.17). Gantt charts are easy to read and
commonly used to display schedule activities. Depending on the software you use to display the Gantt
chart, it might also show activity sequences, activity start and end dates, resource assignments, activity
dependencies, and the critical path. Gantt charts are also known as bar charts.

Task Name | Duration Start | Firish 1F | SlAlp;.gl‘ ?1 B ::nprl 1\,3' iD; | SlAlp;_zla'T'ml S ’:frl \3‘,3 |'D; | Sl“ﬁ Tll ?1' s Tf’i \1,":
1 Design Server databasze structure 2 days Sat 4701 Sun 48101 Gita Tripathi
_2_ Implement Database Module B days hon 4039/01 Sat 4114001 Gita Tripathi
=D Implemert Database Wility Module ddays| Sun4MS01 Wed 441801 Gita Trpathi
4_ Implement SuperUsertanager Module 2days|  Thu 41301 Fri 420001 Grlsa Tripathi
5| Implement 110 modules T days Sun 48101 Sat 401401 $hengdong Zl'iao
7B | Research RMILite and Ninjz ddays|  Sun4MS010 Wed 441801 Eiinng Zhao
?'_ Design Palm databasze structure 10days | Thu 41901 Sat 452810 shengdong Zhao
g8 Implement Meeting Module I 2 days Mon 40901 Tue 410401
=] Implement Meeting Manager Module Zdays | Wed 41101 Thu i1 2401
0| Implement Open Meeting Monitor module 3 days Fri 4M301 Sun 441501
o | Implement Scheduls Module Sdays | Wed 41801 Fri 420001
Az | Implement Composite Schedule Module ddays  Sst 42101 Tue 424101 lohn Fan
A3 | Implement Authertication Manager Module 1day  Thu 426001 Thu 402601 John Fan
B Implement Log Manager Mocule 1 day Fri 42701 Fri 42701 John Fan
A5 Research oSk 1 day Sat 47101 Sat 4711 Jgboaku Atulobi
B | Implement User Synchronization Mocule 9 days Sun 4801 Mon 44601 kiu Atulobi
a7 | Implement Server Synchronization Module Sdays Wed 41801 Thu 426101 Ugboaku Atulobi
EE Implement Palm2s GUI screen modules 9 days Sat 47001 Sun 44501
EEH Implement Client Rendezvous Application Madule ddays Thu 41901 Sun 422001
T Implemert Ul Manager Module Jdays  Mon 42301 Wed 402501
| Design Intergration Tests Tdays  Tue $2401  Mon /30001 itulobi
22 | Intergration Testing 7 days Tue 54101 Mon 5701
=D Blackhox Testing 3 days Tue 5801 Thu 510401 yhody
28 User Testing 1 day Fri 51401 Frisf101 ryboc
25 | Uszer Manusl 1 day Sat 5120 Sat 512001 veryh
26 Presentation Preperation 1day  MonSM4M1 ) hon SH4D1 Eﬁ Ew

Figure 12.17: An example of a Gantt chart.

12.5 Budget Planning

Every project boils down to money. If you had a bigger budget, you could probably get more people to
do your project more quickly and deliver more. That’s why no project plan is complete until you come up
with a budget (Figure 12.18). But no matter whether your project is big or small, and no matter how many
resources and activities are in it, the process for figuring out the bottom line is always the same.
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Figure 12.18: Defining the priority of a budget! Copyright: United Features Syndicate, Inc. (2003).

It is important to come up with detailed estimates of all the project costs. Once this is obtained, add up
the cost estimates into a budget plan. It is now possible to track the project according to that budget while
the work is ongoing.

A lot of times you come into a project and there is already an expectation of how much it will cost or
how much time it will take. When you make an estimate really early in the project and you don’t know
much about it, that estimate is called a rough order of magnitude estimate (or a ballpark estimate). It’s
expected that this estimate will become more refined as time goes on and you learn more about the project.
Here are some more tools and techniques used to estimate cost:

e Determine resource cost rates: People who will be working on the project all work at a specific
rate. Any materials you will use to build the project (like wood or wiring) will be charged at a rate
too. This just means figuring out what the rate for labor and materials will be.

e Vendor bid analysis: Sometimes you will need to work with an external contractor to get your
project done. You might even have more than one contractor bid on the job. This tool is all about
evaluating those bids and choosing the one you will go with.

e Reserve analysis: You need to set aside some money for cost overruns. If you know that your project
has a risk of something expensive happening, better to have some cash lying around to deal with it.
Reserve analysis means putting some cash away just in case.

e Cost of quality: You will need to figure the cost of all your quality related activities into the overall
budget, too. Since it’s cheaper to find bugs earlier in the project than later, there are always quality
costs associated with everything your project produces. Cost of quality is just a way of tracking the
cost of those activities and is how much money it takes to do the project right.

Once you apply all the tools in this process, you will arrive at an estimate for how much your project will
cost. It’s always important to keep all of your supporting estimate information, too. That way, you know
the assumptions you made when you were coming up with your numbers. Now you are ready to build your
budget plan.

12.6 Procurement planning

Procurement management follows a logical order. First, you plan what you need to contract; then you plan
how you’ll do it. Next, you send out your contract requirements to sellers. They bid for the chance to work
with you. You pick the best one, and then you sign the contract with them. Once the work begins, you
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monitor it to make sure the contract is being followed. When the work is done, you close out the contract
and fill out all the paperwork.

You will need to start with a plan for the whole project. You need to think about all of the work that
you will contract out for your project before you do anything else. You will want to plan for any purchases
and acquisitions. Here’s where you take a close look at your needs, to be sure that you really need to create
a contract. You figure out what kinds of contracts make sense for your project, and you try to define all of
the parts of your project that will be contracted out.

Contract planning is where you plan out each individual contract for the project work. You work out
how you manage the contract, what metrics it will need to meet to be considered successful, how you’ll pick
a seller, and how you’ll administer the contract once the work is happening.

The procurement management plan details how the procurement process will be managed. It includes
the following information:

e The types of contracts you plan to use, and any metrics that will be used to measure the contractor’s
performance.

The planned delivery dates for the work or products you are contracting.

The company’s standard documents you will use.

How many vendors or contractors are involved and how they will be managed.

How purchasing may impact the constraints and assumptions of the project plan.

Coordination of purchasing lead times with the development of the project schedule.

Identification of prequalified sellers (if known).

The procurement management plan like all other management plans becomes a subsidiary of the project
management plan. Some tools and techniques you may use during the procurement planning stage include
make or buy analysis and defining the contract type.

12.6.1 Make or buy analysis

This means figuring out whether or not you should be contracting the work or doing it yourself. It could also
mean deciding whether to build a solution to your problem or buy one that is already available. Most of the
same factors that help you make every other major project decision will help you with this one. How much
does it cost to build it as opposed to buy it? How will this decision affect the scope of your project? How
about project schedule? Do you have time to do the work and still meet your commitments? As you plan
out what you will and won’t contract, you need to have thought through your reasoning pretty carefully.
There are some resources (like heavy equipment) that your company can buy, rent, or lease depending on
the situation. You’ll need to examine leasing versus buying costs and determine the best way to go forward.

12.6.2 Contract types

You should know a little bit about the major kinds of contracts available to you so that you choose the one
that creates the most fair and workable deal for you and the contractor. Some contracts are fixed price: no
matter how much time or effort goes into them, you always pay the same (Figure 12.19). Some are cost
reimbursable also called cost plus (Figure 12.20). This is where the seller charges you for the cost of doing
the work plus some fee or rate. The third major kind of contract is time and materials (Figure 12.21). That’s
where the buyer pays a rate for the time spent working on the project and also pays for all the materials
used to do the work.
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Figure 12.19: A fixed price contract the cost (or revenue to the vendor) is constant regardless of effort
applied or delivery date.

Cost (revenue)

$$

Profit

Effort

Figure 12.20: In a cost reimbursable or cost plus contract, the seller is guaranteed a specific fee.

Available for free at Connexions <http://cnx.org/content/col11120/1.11>



82 CHAPTER 12. PROJECT PLANNING

$$ Cost (revenue)

Profit

Effort

Figure 12.21: In a time and materials contract the cost (or revenue to the vendor) increases with
increased effort.

12.7 Risk management planning

Even the most carefully planned project can run into trouble. No matter how well you plan, your project can
always run into unexpected problems. Team members get sick or quit, resources that you were depending
on turn out to be unavailable, even the weather can throw you for a loop. For example, Hurricane Ike. So
does that mean that you’re helpless against unknown problems? No! You can use risk planning to identify
potential problems that could cause trouble for your project, analyze how likely they’ll be to occur, take
action to prevent the risks you can avoid, and minimize the ones that you can’t.

A risk is any uncertain event or condition that might affect your project. Not all risks are negative. Some
events (like finding an easier way to do an activity) or conditions (like lower prices for certain materials) can
help your project. When this happens, we call it an opportunity; but it’s still handled just like a risk.

There are no guarantees on any project. Even the simplest activity can turn into unexpected problems.
Any time there’s anything that might occur on your project and change the outcome of a project activity,
we call that a risk. A risk can be an event (like a hurricane) or it can be a condition (like an important part
being unavailable). Either way, it’s something that may or may not happen ...but if it does, then it will force
you to change the way you and your team will work on the project.

If your project requires that you stand on the edge of a cliff, then there’s a risk that you could fall
(Figure 12.22). If it’s very windy out or if the ground is slippery and uneven, then falling is more likely.
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Figure 12.22: Potential ways to handle risk in a project.

When you’re planning your project, risks are still uncertain: they haven’t happened yet. But eventually,
some of the risks that you plan do happen. And that’s when you have to deal with them. There are four
basic ways to handle a risk.

1. Avoid: The best thing that you can do with a risk is to avoid it. If you can prevent it from happening,
it definitely won’t hurt your project. The easiest way to avoid this risk is to walk away from the cliff
(Figure 12.22), but that may not be an option on this project.

2. Mitigate: If you can’t avoid the risk, you can mitigate it. This means taking some sort of action that
will cause it to do as little damage to your project as possible (Figure 12.22).

3. Transfer: One effective way to deal with a risk is to pay someone else to accept it for you (Figure 12.22).
The most common way to do this is to buy insurance.

4. Accept: When you can’t avoid, mitigate, or transfer a risk, then you have to accept it (Figure 12.22).
But even when you accept a risk, at least you’ve looked at the alternatives and you know what will
happen of it occurs. If you can’t avoid the risk, and there’s nothing you can do to reduce its impact,
then accepting it is your only choice.

By the time a risk actually occurs on your project, it’s too late to do anything about it. That’s why you
need to plan for risks from the beginning and keep coming back to do more planning throughout the project.
The risk management plan tells you how you’re going to handle risk in your project. It documents how
you’ll access risk on the project, who is responsible for doing it, and how often you’ll do risk planning (since
you’ll have to meet about risk planning with your team throughout the project.)
The plan has parts that are really useful for managing risks.

e Risk categories that you’ll use to classify your risks. Some risks are technical, like a component that
might turn out to be difficult to use. Others are external, like changes in the market or even problems
with the weather.

e Risk breakdown structure (RBS) is a great tool for managing your risk categories. It looks like a
WBS, except instead of tasks it shows how the risks break down into categories.

It’s important to come up with guidelines to help you figure out how big a risk’s impact is. The impact tells
you how much damage the risk will cause to your project. A lot of projects classify impact on a scale from
minimal to severe, or from very low to very high. The plan should also give you a scale to help figure out
the probability of the risk. Some risks are very likely; others aren’t.

Available for free at Connexions <http://cnx.org/content/col11120/1.11>



84 CHAPTER 12. PROJECT PLANNING

12.8 Quality planning

It’s not enough to make sure you get it done on time and under budget. You need to be sure you make the
right product to suit your stakeholders’ needs. Quality means making sure that you build what you said you
would and that you do it as efficiently as you can. That means trying not to make too many mistakes and
always keeping your project working toward the goal of creating the right product!

Everybody “knows” what quality is. But the way the word is used in everyday life is a little different that
how it is used in project management. Just like the tripe constraint, scope, cost, and schedule- you manage
quality on your project by setting goals and taking measurements. That’s why you need to understand the
quality levels your stakeholders believe are acceptable, and that your projects meet those targets; just like
it needs to meet their budget and schedule goals.

e Customer satisfaction is about making sure that the people who are paying for the end product
are happy with what they get. When the team gathers requirements for the specification, they try to
write down all of the things that the customers want in the product so that you know how to make
them happy. Some requirements can be left unstated, too. Those are the ones that are implied by the
customer’s explicit needs. For example: some requirements are just common sense, like a product that
people hold can’t be made from toxic chemicals that kill you. It might not be stated, but it’s definitely
a requirement!

e Fitness to use is about making sure that the product you build has the best design possible to fit the
customer’s needs. Which would you choose: a product that’s beautifully designed, well constructed,
solidly built and all around pleasant to look at but does not do what you need, or a product that does
what you want despite being really ugly and hard to use? You’ll always choose the product that fits
your needs, even if it’s seriously limited. That’s why it’s important that the product both does what
it is supposed to do and does it well. For example: you could pound in a nail with a screwdriver, but
a hammer is better fit for the job.

e Conformance to requirements is the core of both customer satisfaction and fitness to use, and is
a measure of how well your product does what you intend. Above all, your product needs to do what
you wrote down in your requirements document. Your requirements should take into account what
will satisfy your customer and the best design possible for the job. That means conforming to both
stated and implied requirements.

In the end, your product’s quality is judged by whether you built what you said you would build.

Quality planning focuses on taking all of the information available to you at the beginning of your project
and figuring out how you will measure your quality and prevent defects. Your company should have a quality
policy that tells how it measures quality across the organization. You should make sure your project follows
the company policy and any governmental rules or regulations on how you need to plan quality for your
project.

You need to plan out which activities you're going to use to measure the quality of the product of your
project. And you need to be sure the activities you plan are going to pay off in the end. So you’ll need
to think about the cost of all the quality-related activities you want to do. Then you’ll need to set some
guidelines for what you going to measure against. Finally, you’ll need to design the tests you’re going to run
when the product is ready to be tested.

12.8.1 Quality planning tools

The following represents the quality planning tools available to the project manager.

e Cost benefit analysis is looking at how much your quality activities will cost versus how much you
will gain from doing them. The costs are easy to measure; the effort and resources it takes to do them
are just like any other task on your schedule. Since quality activities don’t actually produce a product,
it is harder for people to measure the benefit sometimes. The main benefits are less re-work, higher
productivity and efficiency and more satisfaction from both the team and the customer.
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e Benchmarking means using the results of quality planning on other projects to set goals for your
own. You might find that the last project in your company had 20% fewer defects than the one before
it. You should want to learn from a project like that and put in practice any of the ideas they used
to make such a great improvement. Benchmarks can give you some reference points for judging your
own project before you even get started with the work.

e Design of experiments is the list of all the kinds of tests you are going to run on your product.
It might list all the kinds of test procedures you’ll do, the approaches you’ll take, and even the tests
themselves. (In the software world, this is called test planning).

e Cost of quality is what you get when you add up the cost of all the prevention and inspection
activities you are going to do on your project. It doesn’t just include the testing. It includes any time
spent writing standards, reviewing documents, meeting to analyze the root causes of defects, re-work
to fix the defects once they’re found by the team; absolutely everything you do to ensure quality on
the project.

Cost of quality can be a good number to check whether your project is doing well or having trouble. Say
your company tracks cost of quality on all of its projects. Then you could tell if you were spending more or
less than they are to get your project up to quality standards.

Once you have your quality plan, you know your guidelines for managing quality on your project. Your
strategies for monitoring your project quality should be included in the plan, as well as the reasons for all
the steps you are taking. It’s important that everyone on the team understand the rationale behind the
metrics being used to judge success or failure of the project.

12.9 Communication planning

Communications management is about keeping everybody in the loop. Have you ever tried talking to
someone in a really loud, crowded room? That’s what running a project is like if you don’t get a handle on
communications. The communications planning process concerns defining the types of information you’re
going to deliver, to whom, the format for communicating the information and when. It turns out that 90%
of a project manager’s job is spent on communication so it’s important to make sure everybody gets the
right message at the right time.

The first step in defining your communication plan is figuring out what kind of communication your
stakeholders need from the project so that they can make good decisions. This is called the communications
requirements analysis. Your project will produce a lot of information; you don’t want to overwhelm your
stakeholders with all of it. Your job here is to figure out what they feel is valuable. Communicating valuable
information doesn’t mean you always paint a rosy picture. Communications to stakeholders may consist of
either good news or bad news- the point is that you don’t want to bury stakeholders in too much information
but give them enough so that they’re informed and can make appropriate decisions.

Communications technology has a major impact on how you can keep people in the loop. This examines
the methods (or technology) used to communicate the information to, from and among the stakeholders.
Methods of communicating can take many forms, such as written, spoken, e-mail, formal status reports,
meetings, online databases, online schedules, project websites and so forth. You should consider several
factors before deciding what methods you’ll choose to transfer information. The timing of the information
exchange or need for updates is the first factor. It’s a lot easier for people to get information on their
projects if it’s accessible through a web site, than if all your information is passed around by paper memos.
Do you need to procure new technology or systems, or are there systems already in place that will work?
The technologies available to you will definitely figure into your plan of how you will keep everyone notified
of project status and issues. Staff experience with the technology is another factor. Are there project team
members and stakeholders experienced at using this technology, or will you need to train them? Finally,
consider the duration of the project and the project environment. Will the technology you’re choosing work
throughout the life of the project or will it have to be upgraded or updated at some point? And how does
the project team function? Are they located together or spread out across several campuses or locations?
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The answers to these questions should be documented in the communication plan.

All projects require sound communication plans, but not all projects will have the same types of com-
munication or the same methods for distributing the information. The communication plan documents the
types of information needs the stakeholders have, when the information should be distributed and how the
information will be delivered.

The type of information you will typically communicate includes project status, project scope statements,
and scope statement updates, project baseline information, risks, action items, performance measures, project
acceptance and so on. What’s important to know now is that the information needs of the stakeholders should
be determined as early in the planning phase of the project management lifecycle as possible so that as you
and your team develop project planning documents, you already know who should receive copies of them
and how they should be delivered.

12.10 Bringing it all together

Believe it or not, we have officially completed the planning phase of the project management lifecycle. The
project plan is the approved, formal, documented plan that’s used to guide you throughout the project
execution phase. The plan is made up of all the processes of the planning phase. It is the map that tells you
where you’re going and how to perform the activities of the project plan during the project execution phase.
It serves several purposes; the most important of which is tracking and measuring project performance.
The project plan is critical in all communications you’ll have from here forward with the stakeholders,
management, and customers. The project plan encompasses everything we talked about up to now and is
represented in a formal document or collection of documents. This document contains the project scope,
deliverables, assumptions, risks, WBS, milestones, project schedule, resources, communication plan, the
project budget and any procurement needs. It becomes the baseline you’ll use to measure and track progress
against. It is also used to help you control the components that tend to stray away from the original plan
so you can get them back on track.

The project plan is used as a communication and information tool for stakeholders, team members and
the management team. They will use the project plan to review and gauge progress as well. Your last
step in the planning phase is obtaining sign-off of the project plan from stakeholders, the sponsor and the
management team. If they’ve been an integral part of the planning processes all along (and I know you know
how important this is), obtaining sign-off of the project plan should simply be a formality.
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Solutions to Exercises in Chapter 12

Solution to Exercise 12.1 (p. 64)

0.0 Wedding
l ‘ !
1.0 Invitations 2.0 Food 3.0 Bridal
1.1 Create guest list ™| 2.1 Find caterer ~» 3.1 Shop for dress
- 1.2 Print the invitations | |l 5 5 Finalize menu t»| 3.2 Shop for shoes
1 1.3 Mail the invitations 1 2.3 Cater wedding = 3.3 Choose bouquet
—* 1.4 Wait for RSVPs —*| 3.4 Tailoring and fitting

Solution to Exercise 12.2 (p. 73)
Alternative analysis.

Solution to Exercise 12.3 (p. 73)
Published estimating data.

Solution to Exercise 12.4 (p. 73)
Expert judgment.

Solution to Exercise 12.5 (p. 73)
Project management software.
Solution to Exercise 12.6 (p. 73)
Bottom-up estimating

Solution to Exercise 12.7 (p. 73)
Alternative analysis

Solution to Exercise 12.8 (p. 73)
Expert judgment.

Solution to Exercise 12.9 (p. 74)
Three-point estimate.

Solution to Exercise 12.10 (p. 74)
Three-point estimate.

Solution to Exercise 12.11 (p. 74)
Expert judgment.

Solution to Exercise 12.12 (p. 74)
Parametric estimating.

Solution to Exercise 12.13 (p. 74)
Analogous estimating.
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