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Introduction:

Lecture 1 Introduction
to APM and Initial
Project Strategy

Lecture 2 Project
Quality Management
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Project Initiation:

Lecture 3 Project
Communication and
team Management

Lecture 4 Managing
conflicts and the art of
communication

Lecture 5 Strategic
Management and
project selection
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Project planning

Lecture 6 Initial project
coordination and the
project Charter

Lecture 7 Starting the
project plan: The WBS

Lecture 8 Project risk
management

Lecture 9 Budgeting,
Estimating costs and
risks
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Project Execution

Lecture 10 Monitoring

and information
systems

Lecture 11 Project

Control

Lecture 12 Project

Auditing

Lecture 13 Project

termination




Learning Outcomes

By the end of this lecture, you will be able to:

» Know what is a work breakdown structure (
WBS).

» Explain the key components of the WABS.

» Describe the importance, use and design
approaches of a Work Breakdown Structure
(WBS).

»Assign the WBS identification codes.
» Explain the “Responsibility Matrices”.
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WBS = Work Breakdown Structure. j

WBS is Deliverable Oriented.
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Once the scope and deliverables have been identified, the work of the
project can be successively subdivided into smaller and smaller work
elements. The outcome of this hierarchical process is called the work
breakdown structure (WBS). Use of a WBS helps to assure project
managers that all products and work elements are identified, to
integrate the project with the current organization, and to establish a
basis for control. Basically, the WBS is an outline of the project with
different levels of detail.
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Hierarchical breakdown

Work package

Description

Complete project

Major deliverables

Supporting deliverables

Lowest management
responsibility lewvel

Grouping of work
packages for
monitoring progress
and responsibility

Identifiable worlk
activities




Project Name |




100 percent rule: nothing is left out and no extra work is performed



Conference
(10.00.00)

Location Facilities Entertainment Sessions Slnflil&]
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Sites Dates Equip. Food ding Timer £ i Home
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Breakfasts
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(12.02.04)




WBS LEVEL 3:

1. Bicycle
1.1 Frame Set
il 1.1 Frame__

WBS LEVEL 2: .2 Handlebar __

1

1 Bicycle .1.3 Fork__

1.1 Frame Set 1.4 Seat
c

WwWBS LEVEL 1: 1.2 Crank Set__ 1.2 Crank Set
1

1. Bicycle ) 1.3 Wheels_ Wheels

1.4 Braking System _ 1.3.1 Front Wheel
1.5 Shifting System _ 1.3.2 Rear Wheel __
1.6 Integration__ 1.4 Braking System__
1.7 Project Mgt __ 1.5 Shifting System __
1.6 Integration
1.6.1 Concept__
1.6.2 Design__
1.6.3 Assembly__
1.6.4 Testing__
1.7 Project Mgt__
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Obhjective Career IThax

Steps

Responsibility

Tinrne
(weelos)

Resources

1. Contact Organizations

a. Print formms

Seccoretary

Print shop

b. Contact organizations

Program imanager

TAord processing

Collect display information

Office manager

Gather college particulars

Scoretary

Print prograins

Secretary

Print shop

Print participants” certificates

Graduate assistant

WA k| NlO

Print Shop

anguet and Refreshments

Select guest spealker

Program mmanager

O rganize food

Program imanager

Caterer

Organize liguor

IDirector

Drept. of Liguor Control

Organize refreshiments

Graduate assistant

Purchasing

Publicity and Fromotiom

a. Send inwvitatiomns

Graduate assistant

TAord processing

b. Organize gift certificates

Graduate assistant

Lh

o, Arrange banner

Graduate assistant

Print shop

d. Contact facults

Program imanagcer

TAVord processing

. Advertise in college paper

Scoretary

New spaper

f. Class announceimcints

Graduate assistant

Registrar™s office

. Organize posters

Secretary

-
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Print shop

Facilities

a. Arrance facility for event

Progirain iniailagset”

b. Transport materials

Office manager
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To allow Ajax to operate like a departmment of Instat by April 1. 19296, we mmust do the following by the dates

indicated.

September 24
Agjax Management to be adwvised of coming under
Instat operation. The Instat sales departtment will
begin selling Ajax Consumer Dhiwvision production
effective Jan. 1. 1996. There will be two sales
groups: (1) Instat. {2} Ajax Builder Growup.

October 1S
Instat Regional MManagers adwvised—JInstat sales
departiment to assuume sales responsibility for Ajax
prroducts to distribution channels., Jan. 1. 1996,

O ctober 15
Ajax regional managers adwvised of sales changes
eifective Jamn. 1. 199G,

October 15
Instat Management. Bob Carl. WVan Baker. and Wal
WTalters wisit Ajax manageiment and plant. Triscuss
how operations will merge into Instat.

October 22
Agjax regional managers adwvise Ajax sales personmnel
and agents of change effective Jan. 1. 1996,

October 24
Brent Sharp and Ken Roadwway wisit Instat to
coordinate changecowver.

October 29
Instat regional managers begin interviewing Ajax
sales personnel for possible positions in Instat™s
sales organiFzaticor.

November S
Instat regional managers at Ajax for sales training
SSSS1OIL.

November 26
Wlalters wisits Ajax to obtain more information.

MNovember 30
Data Processing {(Morrie Reddish) and MWWfe.
Engincering {(Sam MNewficeld): Reqguest DP tapes
from Bob Cawlew. Ajax. for conversion of Ajax to
Instat eng. records: master intwventory file. structure
fale. bill of materials fale. where-used fale. cross-
reference Imstat to Ajax part numbers. eto.
Adloww maxitnuuamn two weeks until IDecemmber 14,
1995 for tapes to be at Instat.

IDDecember 3
ATDRMINIS TR ATINVE (Wal Walters): Offer ™WNorwood
warehouse for sublease.

IDecember 3
SATES (Abbott and Crutchficld): Week of sales
meeting . . . Instruction of salespeople inn Ajax
line . . . mmcluding procedure 1 wiriting Mjax
orders on separate forms ftrom Instat orders . . .
temporarily. adding weight and shipping
informmation. and procedure below:
Crutchfield to write procedure regarding
transmission of orders to Imnstat. credit checlk., and
transmission of order information to shipping point.
whether ™Wormwood., San Francisco. or. later. Instat
Cincinnati.




How WBS Helps the Project Manager? T
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» The WBS defines all the elements of the project in a hierarchical framework
and establishes their relationships to the project end item(s).

» Think of the project as a large work package that is successively broken down
into smaller work packages; the total project is the summation of all the
smaller work packages.

» This hierarchical structure facilitates evaluation of cost, time, and technical
performance at all levels in the organization over the life of the project.

» The WBS also provides management with information appropriate to each
level. For example, top management deals primarily with major deliverables,
while first-line supervisors deal with smaller sub deliverables and work
packages.
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» Each item in the WBS needs a time and cost estimate. With this information it is possible to
plan, schedule, and budget your project. The WBS also serves as a framework for tracking
cost and work performance.

» As the WBS is developed, organizational units and individuals are assigned responsibility for
executing work packages. This integrates the work and the organization. In practice, this
process is sometimes called the organization breakdown structure (OBS).

» Use of the WBS provides the opportunity to “roll up” (sum) the budget and actual costs of
the smaller work packages into larger work elements so that performance can be measured
by organizational units and work accomplishment.

» The WBS can also be used to define communication channels and assist in understanding and
coordinating many parts of the project. The structure shows the work and organizational units
responsible and suggests where written communication should be directed. Problems can be
quickly addressed and coordinated because the structure integrates work and responsibility.
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The lowest level of the WBS is called a work package.
Work packages are short duration tasks that have a
definite start and stop point, consume resources, and
represent cost. Each work package is a control point. A
work package manager is responsible for seeing that the
package is completed on time, within budget, and
according to technical specifications. Practice suggests a
work package should not exceed 10 workdays or one
reporting period. If a work package has a duration
exceeding 10 days, check or monitoring points should be
established within the duration, say, every three to five
days, so progress and problems can be identified before
too much time has passed. Each work package of the WBS
should be as independent of other packages of the
project as possible. No work package is described in more
than one sub deliverable of the WBS.



Work package, Planning package and Control account &
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is a group of related tasks within a project. Because they look like projects
themselves, they are often thought of as sub-projects within a larger project. Work packages are
the smallest unit of work that a project can be broken down to when creating your Work
Breakdown Structure (WBS)

is a work breakdown structure component below the control account with
known work content but without detailed schedule. A planning package may be converted to a
work package when the lowest-level details of the work are defined, budgeted, and scheduled.
a planning package stores future work until the work can be broken down into specific tasks
and assigned to actual resources, when it becomes part of the Work Breakdown Structure
(WBS) in the form of work breakdown packages.
is @ management control point where scope, cost, and schedule are integrated
and compared to the earned value for performance measurement. Control Accounts are placed
at selected management points in the WBS. Each Control Account is defined with a unique code
or an accounting number which can be used to link to the performing account system.
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A control account has two or more work packages, though each work package is associated with a single control account.
A tontrel-aecouit is a management control point where scope, budget, and schedule are integrated and compared to the

Earned value for performance measurement.




To review, each work package in the WBS

1
2
3
4.
5
6
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. Defines work (what). e —
. Identifies time to complete a work package (how long).

. Identifies a time-phased budget to complete a work package (cost).

dentifies resources needed to complete a work package (how much).

. Identifies a single person responsible for units of work (who).

. Identifies monitoring points for measuring progress (how well).

Business Champions School - Eng. Amaal Aburumman
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* Project managers should take advantage of relevant examples from previous projects to begin the process.

» WABSs are products of group efforts. If the project is small, the entire project team may be involved breaking down
the project into its components. For large, complex projects, the people responsible for the major deliverables are
likely to meet to establish the first two levels of deliverables. In turn, further detail would be delegated to the
people responsible for the specific work. Collectively this information would be gathered and integrated into a
formal WBS by a project support person.

* The final version would be reviewed by the inner echelon of the project team. Relevant stakeholders (most notably
customers) would be consulted to confirm agreement and revise when appropriate.

Business Champions School - Eng. Amaal Aburumman
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Remember!

» Project teams developing their first WBS frequently forget that the structure should be end-item, output oriented.

» First attempts often result in a WBS that follows the organization structure—design, marketing, production,
finance. If a WBS follows the organization structure, the focus will be on the organization function and processes
rather than the project output or deliverables.

» A WBS with a process focus will become an accounting tool that records costs by function rather than a tool for
“output” management.

» Every effort should be made to develop a WBS that is output oriented in order to concentrate on concrete
deliverables.

Business Champions School - Eng. Amaal Aburumman
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1. What is a WBS?
A work breakdown structure ( WBS ) is a chart or document used to organize

project work into a list of work packages ( activities and tasks ) so that all work
stays on track to meet project goals.

Business Champions School - Eng. Amaal Aburumman



Learning Check <l
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Can you work out where you would put the following elements?

_ Work package Control account

1. The lowest level of the WBS is called

2. is @ work breakdown structure component with known work content but without
detailed schedule.

3. is @ management control point where scope, cost, and schedule are integrated and
compared to the earned value for performance measurement.

How many did you get right?



Coding the WBS el |
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* Gaining the maximum usefulness of a breakdown
structure depends on a coding system.

* The codes are used to define levels and elements in the
WBS, organization elements, work packages, and budget
and cost information.

* The codes allow reports to be consolidated at any level in
the structure. The most used scheme in practice is numeric
indention. Note the project identification is 1.0. Each
successive indention represents a lower element or work
package. Ultimately the numeric scheme reaches down to
the work package level, and all tasks and elements in the
structure have an identification code. The “cost account” is
the focal point because all budgets, work assignments,
time, cost, and technical performance come together at
this point.
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This coding system can be extended to cover large projects. Additional schemes can
be added for special reports. For example, adding a “23” after the code could indicate

a site location, an elevation, or a special account such as labor. Some letters can be
used as special identifiers such as “M” for materials or “E” for engineers. You are not
limited to only 10 subdivisions (0—9); you can extend each subdivision to large

numbers—for example, .1-.99 or .1-.9999. If the project is small, you can use whole
numbers
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Responsibility
Matrices
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One tool that is widely used by project managers is the
responsibility matrix (RM). The RM (sometimes called a
linear responsibility chart) summarizes the tasks to be
accomplished and who is responsible for what on a project.
In its simplest form an RM consists of a chart listing all the
project activities and the participants responsible for each
activity.




Why responsibility Matrices?

»Responsibility matrices provide a means for all participants in a project to
view their responsibilities and agree on their assignments.

»They also help clarify the extent or type of authority exercised by each
participant in performing an activity in which two or more parties have
overlapping involvement.

» By using an RM and by defining authority, responsibility, and
communications within its framework, the relationship between different
organizational units and the work content of the project is made clear




Project Team

Task Richard Dan Dave Linda Elizabeth

Identify target customers R 5 5

Develop draft questionnaire R 5 5

Filot-test questionnaire R 5

Finalize questionnaire R 5 5 5

Print questionnaire R
Prepare mailing labels R
Mail questionnaires R
Receive and monitor returned questionnaires R 5
Input response data R

Analyze results R 5 5

Prepare draft of report S R S 5

Prepare final report R 5

Example 1

Business Champions School - Eng. Amaal Aburumman

R = Responsible
S = Supportsfassists

This figure illustrates a RM for a
market research study.

In this matrix the R is used to
identify the committee member who
is responsible for coordinating the
efforts of other team members
assigned to the task and making sure
that the task is completed.

The S is used to identify members of
the five-person team who will
support and/or assist the individual
responsible.

Simple RMs like this one are useful
not only for organizing and assigning
responsibilities for small projects but
also for subprojects of large, more
complex projects.




Crganizatian

Dallarabies Dasign | Davalopmam |Documantstion|  Assamby Testing Purchasing | GuallyAssut | Manutacturng
Arhiect uml daskgns 1 F) F) 1 1 : :
Hardwara spadficaons 2 i 2 3 More complex RMs not only identify
Yarna! spaclikt org ‘ ’ ’ individual responsibilities but also
LbIt s specificators 2 1 3 . o i .
T——— 1 ; ; ; clarify critical interfaces between units
Chs ctvars i 1 2 and individuals that require
Marmary managarmsant 1 3 3 . .
Dparating 5yl m documantat b 1 1 1 E Coord|nat|0n.
Problypes - ! ‘ : : : ! For example, Thisis an RM for a larger,
I ikl Bccaplanca s ] ] 1 1 ] ]

more complex project to develop a

) s new piece of automated equipment.
i Notice that within each cell a numeric
5 dgprowal coding scheme is used to define the

nature of involvement on that specific
task. Such an RM extends the
WBS/OBS and provides a clear and
concise method for depicting
responsibility, authority, and
communication channels.
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Responsibility

WBS

Project Office

Field Oper.

Project

Subproject Manager

Contract Project
Admin. Eng.

Field
Manager

Determine O

need |

O

A

Solicit O

quotations

A

Write approp.

request.

LL]

"

LL]

Legend:

A Responsible
® Support

B Notification




Subprogram manager

manufacturing

Subprogram manager

software

Subprogram manager

hardware

Subprogram manager

services

Establish project plan

o | Vice-president

=

b

e

Define WBS

L

il

il

Establish hardware specs

& | w | w |Manager manufacturing

Establish software specs

Establish interface specs

Establish manufacturing specs

Define documentation

Establish market plan

w ot 1|t || w | |General manager

s ds | 4|4 | & | w | e | Manager marketing

Prepare labor estimate

Prepare equipment cost estimate

Prepare material costs

Make program assignments

Establish time schedules

wlw|lw|=|w|lu|~|w|w|w|w|~]|~ |Project manager

—l =] =|~|~|&|&|s|~|s|~]w]|w Managerengineering

=] =] = e e e e =] e|w]|w |Manager software

1
1
1

3

4

4

1 Actual responsibility
2 General supervision
3

MIust be consulted

4 May be consulted
5 Must be notified
6 Final approwval




0.0 Wedding




Deliverables
Decompose
into Work
Packages

Shop for shoes

Create guest list

Have the tailoring and fitting done
Shop for dress

Find caterer

Cater the wedding

Wait for RSVPs

Mail the invitations

Finalize the menu

Print the invitations

Choose the bouquet
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* The scope definition provides focus and emphasis on the end item(s) of the project.
Establishing project priorities allows managers to make appropriate trade-off decisions.
The WBS structure helps ensure all tasks of the project are identified and provides two
views of the project—one on deliverables and one on organization responsibility

The WBS avoids having the project driven by organization function or by a finance system.
The structure forces attention to realistic requirements of personnel, hardware, and
budgets.

Use of the structure provides a powerful framework for project control that identifies
deviations from plan, identifies responsibility, and spots areas for improved performance.



@5l pronlldeoly
EVERYONE'S SMART UNIVERSITY

The greatest benefit of developing a work breakdown structure is providing a common
understanding of all the work required to deliver the product or service.

The hierarchical approach (level planning process) to project planning is most appropriate
and can be aided by a tree diagram of project subsets, called a Gozinto chart, and a Work
Breakdown Structure (WBS).
The WBS relates the details of each subtask to its task and provides the final basis for the
project budget, schedule, personnel, and control.

A linear responsibility chart is often helpful to illustrate the relationship of personnel to
project tasks and to identify where coordination is necessary.
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In the next lecture, we will we cover the knowledge area and
discuss “Budgeting, Estimating costs and Project risk management”,
the process of identifying, analyzing, and responding to project risk.

Business Champions School - Eng. Amaal Aburumman



Hierarchical Planning A planning approach that breaks the planning task down into the
activities that must be done at each managerial level. Typically, the upper level sets the
objectives for the next lower level.

Milestones Natural subproject ending points where payments may occur, evaluations
may be made, or progress may be reassessed.

Deliverables The physical items to be delivered from a project. This typically includes
reports and plans as well as physical objects.

RACI matrix: A table showing for each project task, who is responsible, accountable,
who can be consulted, and who needs to be informed.( Also known as responsibility or
assignment chart)

Business Champions School - Eng. Amaal Aburumman
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» Assignment Discussion.

»In what ways may the WBS be used as a key document to monitor and
control a project?

» Describe the process of subdivision of activities and events that
composes the Work Breakdown Structure. Why is the input of
responsible managers and workers so important an aspect of this

process?

Business Champions School - Eng. Amaal Aburumman
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