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21st Century Management
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Class Module Overview

Class Introductions

Introductions

 Name

 Major

 Interesting thing you did this summer

 What career / field are you interested in 

pursuing after graduation?
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21st Century Management

MSE Overview
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Class Introductions

Tools & Support

 All materials are organized by module on e-
learning. 

 Readings

 Assignments

 Slides & Podcasts

 Text is in pdf format. If you would like a copy, 
ASEM will sell you one for $50. DO NOT PRINT 
LARGE JOBS AT CAE!
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Art & Science of MSE

21st Century Management

MSE Overview

Balance
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Class Introductions

Assignments 

 Exercises

 In-class (group)

 Individual

 Case study (group)

 In-class exercises

 Final Exam
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What a ‘5’ looks like

Question: What type of personnel management methodology does 
the manager use with the employee in the case study?

Answer: Coaching

Coaching is technically correct, but a good answer is in a complete 
sentence, is spelled correctly and provides some insight and reason. 
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What a ‘10’ looks like
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MODULE 0: Introductory Concepts

Course Overview Question: What type of personnel management methodology 
does the manager use with the employee in the case study?

Answer: The manager in the case study uses the management 
methodology of ‘coaching’ with the employee. The use of specific 
improvement items such as ‘focusing on details’ by the manager 
in a one to one setting provide evidence that ‘coaching’ was 
employed as the management methodology. 

Correct answer, but also with complete sentences and example 
from the case. 
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Course Objectives

1. Define, build, and scope a domain of 
responsibility.

2. Identify performance criteria for the domain 
and identify data and information needs.

3. Design relevant information portrayals.

4. Conduct an ABC Audit and time log.

5. Develop Data Flow Diagrams for the domain.

6. Build and use a management tool. 
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Art and Systems

• Art-science distinction

• Is management an art or a science?

• Artists use many systems concepts, 
mathematics, geometry, symbolism.

• Art communicates meaning via extremely rich 
information.

• Systems are analogous.
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Bending Space / Time (Dali)
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Bending Time & Space (Dali)

• Envisioning process

• Surrealism

• Time-space relationships

• Time management-can’t be done

• Time-based management
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21st Century Management

CHARACTERISTIC 20TH CENTURY 21ST CENTURY

ORGANIZATION The Pyramid Web/Network

FOCUS Internal External

STYLE Structured Flexible

SOURCE OF STRENGTH Stability Change

STRUCTURE Self-sufficiency Interdependencies

RESOURCES Atoms Bits

physical assets information
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21st Century Management

CHARACTERISTIC 20TH CENTURY 21ST CENTURY

OPERATIONS Vertical integr. Virtual integration

REACH Domestic Global

FINANCIALS Quarterly Real-time

INVENTORIES Months Hours

STRATEGY Top-down Bottom-up

PRODUCTS Mass Mass
Production Customization
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21st Century Management

CHARACTERISTIC 20TH CENTURY 21ST CENTURY

LEADERSHIP Dogmatic Inspirational

WORKERS Employees Employees and 
free agents

JOB EXPECTATIONS Security Personal growth

MOTIVATION To compete To build

IMPROVEMENTS Incremental Revolutionary

QUALITY Affordable best No compromise

Slide 13

MODULE 0: Introductory Concepts

21st Century Management

Source: Business Week 8/21/2000



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Dr. Larry Mallak 

Course Overview

Art & Science of MSE

21st Century Management

MSE Overview

Balance

Class Module Overview

Class Introductions

Management Systems Engineering Overview
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Closed Loop Process

• Sequential functions

• Associated tools and techniques

• PDSA

• The Swimming Hole
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MSE Overview
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Class Introductions

Key Systems Concepts

• Human is central in group interactions and 
organizations.

• Trust is essential.

• Empowerment and trust require exposure.

• Systems and processes are different.

• Processes include a series of functions, with tools 
and techniques.
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In MSE we Recognize the Emotional Part of 
Organizational Effectiveness

• Culture

• Motivation

• Trust

• Teamwork

• …Important for stability and synergy in the 
organization.
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Balance

“There is no science without fancy 

and no art without facts.”

Vladimir Nobokov
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The Management System Engineer Meets 
Needs
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“Color is perspective.”

Paul Cezanne
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MODULE 0: Introductory Concepts

Balance

Color and Definitions

• No two persons will experience color exactly the 
same way.

• No two persons will define management exactly 
the same way.

• Write down your definition of management.

• Compare to others.

• Hard to change your definition.
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Balance

What is the problem?

• System failure=f(management failure)

• Apply engineering fundamentals to management.

• Engineering vs. engineering process

• Engineering: connects builder to user

• Eng process: process of building something

• MSE applies engineering fundamentals to meet the 
needs of the manager. 
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Balance

Balance is the Key to Management

• Art vs. science

• Management vs. labor

• Speed vs. quality

• Quantitative  vs. Qualitative
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Module 0: Balance Module 1: Domains of Responsibility

Module 2: Performance Criteria Module 3: Data -> Information
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Module 4: The ABC Model

Module 5: Data Flow Diagrams Module 6: Building Management Tools
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MODULE 1: Defining the Domain of Responsibility 

Defining the Domain of 
Responsibility: 
What is managed and by 
Whom?
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Management & 

Responsibility 

Foundation Concepts I & II

Management System 

Model Introduction

Concept Review

MSE Introduction
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MODULE 1: Defining the Domain of Responsibility

MSE Introduction

Define Management Systems Engineering

 Mixture of Art and Science

 The harmonious, robust blend of:

 the systems approach

 the engineering process

 the management process.

 People who practice MSE aren’t necessarily 

engineers or managers.
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MODULE 1: Defining the Domain of Responsibility

MSE Introduction

Leonardo Da Vinci
 Picsearch.com

 Last Supper

 Mona Lisa

 Human body

 Epitome of the engineer

 Imagine and envision

 Connect imagination to reality

 Geometric, structured approach



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011  Dr. Larry Mallak 

Management & 

Responsibility 

Foundation Concepts I & II

Management System 
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MODULE 1: Defining the Domain of Responsibility

MSE Introduction

Define ‘Management System’

“Any person or group of people making decisions 
about and taking action on a set of responsibilities, 
the work process for meeting those responsibilities, 
and the management tools for converting data from 
measurements of the work process into information 
for decision making.”
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Processes for Learning Tend to be Cyclical 
Toward an Aim
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MSE Introduction

What’s Unique about MSE? 
 Interventions

 Organization

 Performance 
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How does MSE Impact Performance? 
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Forrester’s Systems Model
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MSE Introduction

Define Management

“Decision making [is] synonymous with managing.” 
(Herbert A. Simon, The New Science of Management 
Decision)
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MODULE 1: Defining the Domain of Responsibility

MSE Introduction

Define ‘System’

The organization is a system involving one or more
processes for changing input into output, resulting in
throughput, with all components working toward a
common aim and with performance measures to
determine progress toward the aim.

A System converts Input(s) into Output(s) 
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MSE Introduction

Exercise: Input / Output

Construct an input/output diagram for an academic 
program, such as UEM.

• What are the inputs?
• What are the outputs?
• What are the transformation processes?
• What interactions with the environment?
• What measures can be derived from this 
diagram?
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MSE Introduction

Define ‘Engineering’

Engineering is a profession involving people who 
profess the engineering process for analyzing, 
designing, implementing, and following-up 
applications for the benefit of people based on natural 
laws and structured procedures for collecting, 
converting, and conserving energy.
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Engineer’s Design Process
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MSE Introduction

Fundamentals of the Engineering Process

 Language for communication (write dn/up)

 Problem-solving and scientific method

 Drawing and understanding cxns

 Systems approach as a way of thinking

 Walking the workplace

 System life cycle

 Envisioning and imagination
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MSE Introduction

Fundamentals of the Engineering Process

 Collecting, converting, and conservation of energy

 Knowledge of the lessons of the past

 Philosophy

 Teamwork, professionalism, empowerment

 Lifelong learning
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Function of the Engineering Process
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You Never Finish the Engineering Process, 
You Just Abandon it
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Delegation, Authority, Accountability
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Decision Making Model
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MODULE 1: Defining the Domain of Responsibility

Foundation Concepts I & II

Purpose of the Course

 Describe and evaluate systems.

 Determine which tools will work.

 Build or get the right tool.

 Describe how to use the tool.

 Predict performance from using the tool.

 Practice skills and techniques.
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MODULE 1: Defining the Domain of Responsibility

Foundation Concepts I & II

Some General Concepts

 Semiotics

 Domain

 Responsibility, authority, accountability, 

delegation

 Manager and management, leader
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Foundation Concepts I & II

Operational Definition

 “Puts communicable meaning into a concept”

 “One that people can do business with”

 Allows for measurement
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MODULE 1: Defining the Domain of Responsibility

Foundation Concepts I & II

Define Domain of Responsibility

 Limits and scope; connected to other domains

 One person accountable for responsibilities

 A connected, identifiable object of authority

 Make decisions, take action on what

 What=domain
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Management System 

Model Introduction

Define a Management System

 System:

 converts inputs to outputs

 defined objective (common aim)

 transformation processes

 measures of performance

 Management system: domain of 
responsibility

 decision, actions
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Concept Review

More General Concepts

 Analysis & synthesis

 Synergy

 Balance

 Function
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Concept Review

Deming

 The important things in an organization are 
unknown and unknowable.
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MODULE 1: Defining the Domain of Responsibility

Concept Review

Review Lessons from Foundation Concepts I

 To be a successful management systems 
engineer, you must understand and internalize 
the systems approach.

 The system perspective highlights the 
necessity of each system component and its 
importance to achieving the system’s aim.
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Concept Review

Review Lessons from Foundation Concepts I

 Systems show internal movement, always 
changing; and a balanced system has both 
motion and stability

 Good models include what we know in our 
heart and gut as well as in our mind

 (etc. see p. 140, mod 1.1.15)
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Concept Review

Define the Systems Approach

 Systems approach vs. system

 system is a thing

 approach is way of viewing the world

 Extensive/intensive qualities (choc. Bar)

 System, holistic, generalist perspectives
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Foundation Concepts I & II

Management System 

Model Introduction

Concept Review

MSE Introduction
Static and Dynamic Systems

 Statics--for balance and strength of 
components

 Dynamics--change and influence of the 
environment in causing change

 Organizations have life cycles

 Time constant=f(business environment, 
leadership, staff)
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Concept Review

Closed and Open Systems

 Closed system does not interact significantly 
with its environment.

 Open system allows information, energy, and 
matter to cross its boundaries.

 Entropy--all man-made systems consume 
entropy, going from unordered to a more 
ordered state
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Concept Review

Process

 “A collection of well-defined, repeatedly-used 
functions and rules carried out under an 
overarching approach.”
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MODULE 1: Defining the Domain of Responsibility

Concept Review

A Cylindrical Process is Associated with a 
System
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MODULE 1: Defining the Domain of Responsibility

Concept Review

System Perspective

 Components, attributes, relationships

 The importance/necessity of each component

 Touch a system anywhere, we touch it 
everywhere (tightly coupled)
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MODULE 1: Defining the Domain of Responsibility

Concept Review

Tools & Guides

 Tool: Means to an end

 Guide: list of instructions you can keep in your 
head

 Each tool needs a guide

 Management tool: convert data to information
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MODULE 1: Defining the Domain of Responsibility

Concept Review

Systems Oriented Concepts
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MODULE 1: Defining the Domain of Responsibility

Concept Review

Data for Information

 DRIP problems

 Today’s manager is like Inspector Poirot.

 Two data types make information.

 Data-to-information chain
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MODULE 1: Defining the Domain of Responsibility

Concept Review

All Information is Biased
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Performance Criteria
Managing  and Measuring 
within Constraints
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Balance the MSM? 
Perturb the System, what happens? 
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MODULE 2: Performance Criteria

Management System 

Model
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The Control Loop Makes the MSM Predictive
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Management System 

Model
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Forces, Friction & Energy in the Workplace 
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Model



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Performance Criteria

Controlling

Foundation Concepts III

Management System 

Model

Structure responds to Strategy
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Management System 

Model
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Model

The OE Pyramid shows the strength, durability, 
balance, and interconnectedness inherent in 
balancing the activities for meeting a set of 
responsibilities.
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Management System 

Model
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The Strategic Planning Framework 
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MODULE 2: Performance Criteria

Management System 

Model

More Ways to Look at Organizational Change

 Kilmann’s Five Tracks

 Sink’s Seven Fronts

 McKinsey’s Seven S’s
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MODULE 2: Performance Criteria

Performance Criteria

Sink’s Performance Criteria 

 Effectiveness

 Efficiency

 Quality

 Profitability

 Productivity

 Quality of Work Life

 Innovation
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MODULE 2: Performance Criteria

Performance Criteria

Project Management Pyramid
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MODULE 2: Performance Criteria

Performance Criteria

Goldratt’s Criteria

 How to measure goal of making 

money?

 Increase throughput

 Reduce inventories

 Reduce operating expenses
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MODULE 2: Performance Criteria

Controlling

What is a Control? 
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MODULE 2: Performance Criteria

Controlling

“You can‟t manage it if you

can‟t measure it...

You can‟t measure it if you

can‟t define it.”
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MODULE 2: Performance Criteria

Controlling

Input 

Operating

System

(Process)

Output

Sensory

Device 

Control Loop
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MODULE 2: Performance Criteria

Controlling

Process of Control

Establish 

performance 

standards

Measure 

performance

Compare 

performance 

with standards

Take 

corrective 

action, if 

necessary
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MODULE 2: Performance Criteria

Controlling

Control Chart

80
85

90
95

100
105

110
115

120
125

130
x

UCL

LCL
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MODULE 2: Performance Criteria

Information vs. Data

 Datum: uninterrupted raw statement of fact

 Information: interpreted data; data compared 

against a standard

 Example: Thermostat

Controlling
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MODULE 2: Performance Criteria

Performance Criteria

Types of Standards

 Numerical

 Time-related

 Physical

 Monetary

 Intangible
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MODULE 2: Performance Criteria

Control Using these Performance Measures

 Effectiveness

 Efficiency

 Quality

 Productivity

 Quality of Work Life

 Innovation

 Profitability/Budgetability

Controlling
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MODULE 2: Performance Criteria

Quality should be Measured Throughout the 
System

 Q1 Upstream systems

 Q2 Incoming quality assurance

 Q3 In-process quality assurance

 Q4 Outgoing quality assurance

 Q5 Total quality management

Controlling
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Slide 21

PLAN
Define measures of quality.

Analyze process.
Identify improvement actions

STUDY
Measure benefits from
improvement actions

DO
Implement improvement
action on a limited basis

ACT
Standardize actions

and repeat
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MODULE 2: Performance Criteria

Essence of Weisbord

Foundation Concepts III
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MODULE 2: Performance Criteria

Foundation Concepts III

Fundamental Concepts 

•Integrator role

•Holistic perspective

•Acceptability/desirability (Fig. 1.1.27.5.2)

•Generalist perspective

•Pareto‟s Law (Fig. 1.1.27.9)
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MODULE 2: Performance Criteria

Foundation Concepts III

Integrator Role

•Bring together all the pieces of system

•Determine what is moving the system 

(precipitator)

•Determine right pieces (participants)

•Identify aim of system (purpose)

•Figure out how the pieces work together 

(participation)

•Figure out what the system does (problem)

•Set up a process to meet its aim (process)

•Verify the product of the system (product)
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MODULE 2: Performance Criteria

Foundation Concepts III

Integrator & Environment

•Problems often occur at organizational 

boundaries--important to understand linkages 

with outside domains

• Manage competing tasks

• internal interpretation

• external coordination
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MODULE 2: Performance Criteria

Foundation Concepts III

Holistic Perspective

•Requires human minds, not formulae, PCs

•“The significant problems we face cannot be 

solved at the same level of thinking we were at 

when we created them.” -Albert Einstein

•Deals with meaning, purpose, essence, soul

•Japanese--pick up more meaning from blank 

spaces than from written words.

•Role of haiku (17 syllables)

•Role of silence
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MODULE 2: Performance Criteria

Foundation Concepts III
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MODULE 2: Performance Criteria

Foundation Concepts III

Pareto’s Law

• Vital few of great importance

• Useful many

• Originated in distribution of income.

• “20% of the _____ account for 80% of ______.”

• Useful to portray as a pie chart.

http://en.wikipedia.org/wiki/Image:Vilfredo_Pareto.jpg
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MODULE 2: Performance Criteria

Foundation Concepts III

Vilfredo Pareto’s 80-20 Principle 

•80% of wealth to 20% in Italy in the late 1800‟s

•The „significant few‟ against the „insignificant 

many‟

Interesting Stats: 

• 80 percent of U.S. families did not buy or read a 

book last year. 

• 3 billion people live on less than $2 per day

• Microsoft CEO Bill Gates has more wealth than 

the bottom 45 percent of American households 

combined.

United Nations Development Program 
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MODULE 2: Performance Criteria

Foundation Concepts III

Edward N. Wolff at New York University 
(2004)

US Households

• Top 1%: have 39.7%  of Financial Wealth

• Top 20%: have 90.2%  of Financial Wealth

• Bottom 80% have 9.8%  of Financial Wealth
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MODULE 2: Performance Criteria

Foundation Concepts III

Generalist Perspective
• Generalize learnings from one situation to 

another. 

• Example: Learn how to cook from chemistry 

lab.

• Specialist is like hammer looking for a nail, in 

the extreme.

• Generalists plow between the furrows

• Specialists plow the furrows deeper 
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INFORMATION PORTRAYALS
Turning Data into Information
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The Advent of Graphing – 1822
William Playfair
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http://www.economist.com/images/20071222/5107CR1B.jpg

http://www.economist.com/images/20071222/5107CR1B.jpg
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Creating Information Portrayals

 Mixture of Art and Science

 (B.C.) Before Computer

 Rich, connected information

 Cannot be created with just Microsoft Excel

 Communicate a fundamental message

 Not just engineers / mathematicians 
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Using Portrayals for Insight
Dr. John Snow
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http://www.csse.monash.edu.au/~cema/courses/CSE5910/lectureFiles/images/lect3b/choleraSnowMap.gif

http://www.csse.monash.edu.au/~cema/courses/CSE5910/lectureFiles/images/lect3b/choleraSnowMap.gif
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Improving the “Information Richness”
Charles Joseph Minard
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www.lnordell.com/abcdesign/?p=15

http://www.lnordell.com/abcdesign/?p=15
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Communicating a Fundamental Message
Florence Nightingale - 1856
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Communicating Complex Data Simply
Tukey’s Box Plot
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http://informationandvisualization.de/files/boxplot_knime.png
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Creating a Simple, but Meaningful Portrayal
Edward Tufte
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http://www.modeladvisor.com/general_use/ms_office_tools/spreadsheets/microcharts_pro_edition/images/shot

_microcharts_sparkline.gif

http://www.modeladvisor.com/general_use/ms_office_tools/spreadsheets/microcharts_pro_edition/images/shot_microcharts_sparkline.gif
http://www.modeladvisor.com/general_use/ms_office_tools/spreadsheets/microcharts_pro_edition/images/shot_microcharts_sparkline.gif
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How do you ‘portray’ information so that it 
is ‘perceived’ best by ‘Who Manages’
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“Every time you buy a newspaper, you are 
paying for information. Economic theorists 
have explained why you should: information 
confers a benefit  that is worth paying for. 
Life is a choices among gambles.” 

How the Mind Works
Steven Pinker 1997

Slide 10

MODULE 3: Information Portrayals

References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Harold Kurstedt Information Theory

• Fact + Specifier

• Datum

• Information through Comparison of Data

Russell Ackoff

• Data

• Information

• Knowledge

• Understanding

• Wisdom

Slide 11
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Historical Context
Information & Noise

 Magical number (7) +/- 2

 Chunking (phone numbers)

 Is it noise or information depends on the unit of 
interest. (Ex. Noisy light fixture)

 Information overload--too much noise or 
unprocessed data
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Historical Context
Information & Noise
Aoccdrnig to a rscheearch at Cmabrigde
Uinervtisy, it deosn't mttaer in waht oredr the 
ltteers in a wrod are, the olny iprmoetnt tihng
is taht the frist and lsat ltteer be at the rghit
pclae. The rset can be a total mses and you 
can sitll raed it wouthit porbelm. Tihs is 
bcuseae the huamn mnid deos not raed ervey
lteter by istlef, but the wrod as a wlohe. 
Amzanig huh?
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Historical Context Predicting Information Portrayal Preferences

 Meyers Briggs Type Indicator archetype

 Intuitive-charts, graphs, trends

 Sensing-details, structure
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Guidelines for Information 

Creation

What Not to Do
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IN Class Exercise

Historical Context Managing ‘Informal’ Information

 Head off the painful cures

 Practice prevention

 Find out information before it’s too late
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What Not to Do
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IN Class Exercise

Historical Context
Decision / Action Interface

 Who does what as a result of information?

 If you can’t answer the above question, you don’t 
need the information.

 Analytical process starting with decisions you 
make and working back to information you need.
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Measurement – Data Interface

 Sensors

 Data-to-information chain
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Information Richness

 Potential information-carrying capacity of data

 DDI: Data Density Index – Edward Tufte

 Lie Factor - Edward Tufte
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Level of Information Richness
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Steps to Creating an Effective Info. Portrayal

 Identify the Purpose

 Realize the Objectives

 Define the Message 

 Understand the Audience

 Craft the Portrayal
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Identify the Purpose

 Transfer – presentation, bias, communication. 

Making evident the ‘phenomenon.’ 

 Prospecting- research, searching, interactive.

GAPMINDER EXAMPLE

Manny Ramirez HR

http://graphs.gapminder.org/world/
http://www.boston.com/sports/baseball/redsox/extras/manny_500_homeruns/
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Realize the Objective

 Easy flow of attention

 Show phenomenon 

 Reducing unnecessary distraction

 Immediacy 

 Impact

 Interocularity

 Inescapability

 (Tukey 1990) 
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Define the Message

 Is the value small, medium, large?

 Is the change up, down, neutral?

 Is the change big, small, medium?

 Do the changes grow, shrink?

 Does the scatter plot change as we move?

 What is the phenomenon? 

(Tukey 1990)

Why are you even showing this?
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Historical Context
Understand the Audience

 Familiarity with the underlying data

 Experience with portrayal methods

 Journals vs. presentations

 Technological savvy

(Tukey 1990)



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 25

MODULE 3: Information Portrayals

References
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Historical Context
Craft the Portrayal 

 Selection of portrayal type

 Design of portrayal

 Details within the portrayal 

(Tukey 1990)
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First Decision: Graph vs. Table

TABLE 1
Average Football Home Attendance  1997-2002

Select MidAmerican Conference Schools

Buffalo Ohio U. WMU NIU

Ye
ar

s

1997 19,935 15,552 25,180 29,242 

1998 19,019 18,571 25,238 22,235 

1999 16,360 15,527 27,030 22,090 

2000 18,578 17,688 22,273 20,943 

2001 15,839 15,156 24,783 29,362 

2002 17,473 18,562 20,963 20,557 

Avg. 17,867 16,843 24,244 24,071 

 Raw, condensed, calculated values

 Can be Overwhelming

 Requires Analysis to find trends

 Left Brained Focus

 Requires attention to rounding

•

 Right & Left Brained

 Highlights multiple trends

 Requires attention to scale

 Requires attention to layout

 Instantaneous Impact
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First Decision: Graph vs. Table
TABLE 1

Average Football Home Attendance  1997-2002

Select MidAmerican Conference Schools

Buffalo Ohio U. WMU NIU

Ye
ar

s

1997 19,935 15,552 25,180 29,242 

1998 19,019 18,571 25,238 22,235 

1999 16,360 15,527 27,030 22,090 

2000 18,578 17,688 22,273 20,943 

2001 15,839 15,156 24,783 29,362 

2002 17,473 18,562 20,963 20,557 

Avg. 17,867 16,843 24,244 24,071 

 Eliminate excessive digits

 Pre-calculate totals / averages

 Importance of ordering

 Eliminate white space

 Attention to travel of the eye

 TOP: Compare against schools 
by year

 BOTTOM: View trend by school 
by year

1997 1998 1999 2000 2001 2002 Average

Buffalo 19,935 19,010 16,360 18,578 15,839 17,473 17,866  

Ohio U 15,552 18,571 15,527 17,688 15,156 18,562 16,843  

WMU 25,180 25,238 27,030 22,273 24,783 20,963 24,245  

NIU 29,242 22,235 22,090 20,943 29,362 20,557 24,072  Se
le

ct
 M

A
C

 S
ch

o
o

ls

Years

TABLE 1
Average Football Home Attendance 1997-2002
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Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context Selecting the “Right Graph”



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 29

MODULE 3: Information Portrayals

References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context Guidelines & Rules of Thumb

 Correct Scaling

 No ‘baseline jiggling’

 Correct Ordering

 Guiding the eye

 Maximizing  Data Density

 Correct Labeling & Titling

 Data values when necessary
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References
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Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context What NOT to Do

 Chart junk 

 Multiple data lines

 Data in two graphs

 Trends are not 
obvious

Wainer 1984
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References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context What NOT to Do

 Unethical

 Inaccurate Scale

 Chart Junk

Wainer 1984
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References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context What NOT to Do

 Magnitude of beef overshadows others

 Individual trends hard to see
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References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context
Standards / Measurements

 DDI: Data Density Index

 DI (Efficiency) = pieces of information / inches^2 
of graphic
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References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

IN Class Exercise

Historical Context
Standards / Measurements

 Lie Factor= size of effect in graph / size of effect in 
data

Tufte 2001 p. 57
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Cognitive Measurements
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References
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Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

In Class Exercise

Historical Context
Judge the Portrayal

Xcelsius Present – Fast Track to Nowhere
US Dept of Labor: Bureau and Labor Statistics Web Site 
Example
www.perceptualedge.com
Stephen Few

http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/blog/?p=266
http://www.perceptualedge.com/
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What Not to Do
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In Class Exercise

Historical Context
Linear vs. Quadratic Change

Linear vs. Quadratic Change

by Robert Kosara, 2008-09-19

http://eagereyes.org/user/robert_kosara
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References
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In Class Exercise

Historical Context
Color / Shape for Portrayal

Given a Shovel, Americans Dig Deeper Into Debt

By GRETCHEN MORGENSON

http://topics.nytimes.com/top/reference/timestopics/people/m/gretchen_morgenson/index.html?inline=nyt-per
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Historical Context
Tree Maps

Beyond Treemaps: Bar and Pie Charts! Treemaps

by Robert Kosara, 2008-04-13

Vliegen and van Wijk published a very interesting paper at InfoVis 

2006 on Visualizing Business Data with Generalized Treemaps(ref), 

in which they took the elements of the treemap to construct bar 

and pie charts. In the illustration below, orange elements mean 

cases for which a notary firm made a loss, green are cases that 

provided revenue. The different kinds of visualization provide for 

easier access for people not familiar with treemaps, and make it 

possible to compare different criteria.

http://eagereyes.org/user/robert_kosara
http://eagereyes.org/references/Vliegen_TVCG_2006.html
http://eagereyes.org/references/Vliegen_TVCG_2006.html


Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 41

MODULE 3: Information Portrayals

References

Milestones & Researchers

Information Theory & 

Process Steps

Guidelines for Information 

Creation

What Not to Do

Standards / Measurements

In Class Exercise

Historical Context
Interactive Information Portrayals

http://www.boston.com/sports/baseball/redsox/extras/manny_500_homeruns/

http://www.boston.com/sports/baseball/redsox/extras/manny_500_homeruns/
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http://www.nytimes.com/interactive/2008/07/20/business/20debt-trap.html

http://www.nytimes.com/interactive/2008/07/20/business/20debt-trap.html
http://www.nytimes.com/interactive/2008/07/20/business/20debt-trap.html
http://www.nytimes.com/interactive/2008/07/20/business/20debt-trap.html
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What Not to Do
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In Class Exercise

Historical Context
Interactive Information Portrayals

http://interface.fh-potsdam.de/infodesignpatterns/patterns.php

http://interface.fh-potsdam.de/infodesignpatterns/patterns.php
http://interface.fh-potsdam.de/infodesignpatterns/patterns.php
http://interface.fh-potsdam.de/infodesignpatterns/patterns.php
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Creation

What Not to Do
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Historical Context
Purpose of Portrayals

http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/

http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/
http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/
http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/
http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/
http://dealbook.blogs.nytimes.com/2008/04/02/follow-the-money/
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Historical Context
Portrayals as a Competitive Advantage

www.kayak.com

http://www.kayak.com/
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Portrayals as Fun

www.swivel.com

http://www.swivel.com/
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Business Value
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Business Value
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Business Value
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References
Data Visualization Article (How to see data differently)

http://www.cnn.com/2009/TECH/11/02/data.viz/index.html

New data website for localized data analysis

http://www.everyblock.com/

IBM’s open source visualization website

http://manyeyes.alphaworks.ibm.com/manyeyes/

Good visualizations on the recovery

http://money.cnn.com/news/storysupplement/economy/stimulus_j

obs/index.htm

Good visualization on the recovery

http://money.cnn.com/galleries/2009/news/0910/gallery.economic

_recovery/index.html

http://www.cnn.com/2009/TECH/11/02/data.viz/index.html
http://www.everyblock.com/
http://manyeyes.alphaworks.ibm.com/manyeyes/
http://money.cnn.com/news/storysupplement/economy/stimulus_jobs/index.htm
http://money.cnn.com/news/storysupplement/economy/stimulus_jobs/index.htm
http://money.cnn.com/galleries/2009/news/0910/gallery.economic_recovery/index.html
http://money.cnn.com/galleries/2009/news/0910/gallery.economic_recovery/index.html
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Other good visualizations

http://www.presentationzen.com/

http://www.garrreynolds.com/Presentation/tutorial.html

GAPMINDER EXAMPLE

ENRON Explorer

http://www.presentationzen.com/
http://www.presentationzen.com/
http://www.garrreynolds.com/Presentation/tutorial.html
http://www.presentationzen.com/
http://graphs.gapminder.org/world/
http://www.presentationzen.com/
http://www.enronexplorer.com/focus/19185
http://www.presentationzen.com/
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ABC Model
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ABC Model

Administer the Process

Build the Business

Cater to Crises

The ABC Model
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The ABC Model and Management Process



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Our Crises are of our Own Making
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Important vs. Urgent

 Work on the important before the urgent.

 Covey: can’t and won’t power get in the way of 

willpower
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Covey’s Urgency Matrix
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Time Management Matrix

(from Covey, 1989, p. 151)

Important

Not important

Urgent Not urgent

I II

III IV

crises
pressing problems
deadline-driven

projects

prevention
relationship

building
recognizing new

opportunities
planning,recreation

interruptions
some calls, mail,

reports, meetings

trivia
some mail, calls
time wasters

ABC Model
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Suzaki’s Voice of the Customer and Voice of 
the Process
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Strengths & Weaknesses of Models 

 Relatedness

 Transparency

 Robustness

 Fertility

 Ease of Enrichment
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Lewin’s Core Principle

 “We are likely to modify our own 
behavior when we participate in 
problem analysis and solution and 
likely to carry out decisions we have 
helped make.”
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Systems Framework
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Perplexity - Can specify neither the start nor the end.

Problem - Can specify the start but not the end.

Program - Know the start and have qualitative fix on the end.

Project - Know the start and have specifications for the end.

Process - Repeatedly achieve the same known end.

Uncertainty

5 Pursuits Run for Uncertain to Certain
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Evolve from Unstructured to Structured 
Decisions.

• Tobacco sniffer

• Expert systems help managers make semi-
structured decisions.
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Systems Framework
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Using the Frameworks.

• Tell you what management tools work.

• And which ones won’t.

• Note the assumptions and constraints and 
redesign tools, if possible.

• CPM only applies to projects. 

• Strip away the constraint of defined end and 
see how bottlenecks can be managed in 
other pursuits.
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Who Manages

• Anyone who uses information to make decisions 
resulting in actions that affect what is managed.
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Characteristics of Who Manages

• History

– Experience, education, record

• Cognitive Style

– MBTI, KTS, decision style

• Human characteristics

– EQ, KSAs, traits,.
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

What is Used to Manage

(Converts data to information)

• Relationships & structures

• Methods

• Guides & rules

• Precedents

• Data-to-information chain
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Skills Useful in Applying Management Tools. 
(Converts data to information)

• Fig. 1.5.5.1
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

System Analysis Skills.

• Mod 1.5.5.3
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

General Skills of Systems Analysis

• Iteration and recursion

• Hierarchical decomposition

• Use of graphs, charts, diagrams

• Use of models

• Balancing analysis and synthesis

• Creative skills

• Problem solving

Slide 24

MODULE 4: The ABC Model & Management Frameworks

Systems Skills



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Problem Solving Skills
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Communication Skills for Systems Analysts

Who’s your audience?

• Problem-solving work sessions

• Technical reviews

• Reports (oral and written)
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Audience + Purpose = Design

• Who is your audience?

• What is your purpose?

• Write these down!

• Now, prepare the communication and choose 
the right media (or medium).
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Preparing Presentations

• See Mod. 1.5.8.5.2 worksheet.

• Will drive the building of your presentation.

• Fig. 1.5.8.5.3

• Many subsequent worksheets.
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Listening Skills

• Most-used skill in communication.

• Most-used skill in learning.

• Least understood communication skill.

• Speaker: 200 wpm, listener: 300-500 wpm.
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Oral Communication Model

• Fig. 1.5.8.5.10.2
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Sequential Actions for Effective Listening

• Relate

• Receive

• Request

• Relax

• Relate

• Recognize

• Reciprocate
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Sequential Actions for Effective Listening

• Remember/retain

• Reflect

• reflect

• restate

• recap

• Respond

• relieve

• respond
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

Sequential Actions for Effective Listening

• React

• responsive

• responsible
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Systems Frameworks

Management System 

Model Theory

Systems Skills

Communication Skills

ABC Model

STOP Process
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Models and DFDsModels and DFDs

Types of ModelsTypes of Models
Physical vs. Logical Models

Types of ModelsTypes of Models

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
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a book online
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a book online
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MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

General Modeling Steps
 DEFINE SCOPE
 COLLECT SYSTEM DATA

Define objective, scope, 
and requirements

General Modeling Steps

 COLLECT SYSTEM DATA
 ANALYZE DATA
 BUILD MODEL

Collect and analyze 
system data

Build ModelBUILD MODEL
 VALIDATE MODEL
 CONDUCT EXPERIMENTS

Validate Model

 REPEAT 2‐6 AS NECESSARY
 PRESENT RESULTS

Conduct 
Experiments

Present results

Figure 3: Pritsker and Pegden’s Iterative 
Process of Simulation

Present results
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Models and DFDsModels and DFDs

Types of ModelsTypes of Models
Analyzing Data

Models & DFDs Models & DFDs 

DFD ‘rules’DFD ‘rules’
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Withdrawal
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Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 8



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Normalizing Data StoresNormalizing Data Stores

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 9



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Data Dictionary ExampleData Dictionary Example

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 10



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Models and DFDsModels and DFDs
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Models & DFDs Models & DFDs 
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h l

Models and DFDsModels and DFDs

Types of ModelsTypes of Models
Choosing a Management Element
 Management element is the entity you manage 

toward which your decision making efforts
DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD ‘rules’ DFD ‘rules’ 

toward which your decision making efforts 
converge.

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

 Something in your domain is central to your 
decision making.
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Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD ‘rules’ DFD ‘rules’ 

DFD Example 2: Ordering 
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Models and DFDsModels and DFDs

Types of ModelsTypes of Models
Building Data Flow Diagrams
 Names should have meaningful descriptions.
 N f d t fl h ld fl t th d t

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD ‘rules’ DFD ‘rules’ 
 Names for data flows should reflect the data 

composition.
 Process bubbles should be named with strong 

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

g
verbs.

W i P bl i i i di t l k f
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• Warning: Problems in naming indicate lack of 
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Models and DFDsModels and DFDs

Types of ModelsTypes of Models Data Flow Diagram (DFD) Exercise:
“ATM CASH WITHDRAWAL” 

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal Create a data flow diagram
DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

(level 0 and level 1) for a user
withdrawing money from an
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DFD Example 1: ATM 
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DFD Example 1: ATM 
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DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

DFD Example 2: Ordering 
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DFD Example 2: Ordering 
a Pizza for ordering a pizza over the 

phone for delivery. 
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Types of ModelsTypes of Models Evaluating
 To experience something is to evaluate it.

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
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 Product/service
 Program

lDFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

 Personnel

Where do you find good evaluation information?

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Where do you find good evaluation information?

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 28



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Making Quantitative Measures Presidential

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

Making Quantitative Measures – Presidential 
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a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 29



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Using a Balanced Scorecard

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

Using a Balanced Scorecard

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 30



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 31



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 32



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Qualitative vs Quantitative Measures

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

Qualitative vs. Quantitative Measures

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 33



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

ROI Cost of Information

Models and DFDsModels and DFDs

Types of ModelsTypes of Models

ROI – Cost of Information

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

DFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 34



MODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow DiagramsMODULE 5: Data Flow Diagrams

Models and DFDsModels and DFDs

Types of ModelsTypes of Models Types of Benefits
 Economic value

DFD ‘rules’DFD ‘rules’

DFD Example 1: ATM 
Withdrawal
DFD Example 1: ATM 
Withdrawal

 Intangible
 Improved decision making

d b bDFD Example 2: Ordering 
a Pizza
DFD Example 2: Ordering 
a Pizza

DFD Example 3: Ordering 
a book online
DFD Example 3: Ordering 
a book online

 Advance business objectives
 Satisfy its users

ReferencesReferences

Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures
Creating Qualitative 
Measures

Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

Slide 35



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

MODULE 6: Building Management ToolsMODULE 6: Building Management ToolsMODULE 6: Building Management Tools

BUILDING MANAGEMENT 
TOOLS



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

MODULE 6: Building Management ToolsMODULE 6: Building Management Tools

Slide 2

The Data-to-Information Chain Biases Data to Provide 
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Nine Steps for Building Tools

• Situation Analysis

• Prototypes

• Conceptual Design

• General Design

• Detailed Design

• Programming / Testing

• Implementation / Training

• MIS

• Useful Information Presentation
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• Situation Analysis

• Prototype Development

• Conceptual Design
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Design Stage

• General Design

• Detailed Design

• Programming and Testing
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Implementation Stage

• Implementation and Training

• Useful Information Presentation

• Maintenance and Upgrade
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Project Managers Manage Cost, Schedule, 
and Performance

Cost

Schedule

Performance 



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

MODULE 6: Building Management Tools

Project Management Tools

Emergency Management 

Tools

Building Management 

Tools

Slide 10

Project Management Tools 

But Critics Turn the Triangle into a Pyramid

Critics

Cost
Performance 

Schedule
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A Project is: 

• is a one-time activity with a defined objective

• has an associated schedule or due date

• has an established budget.
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Five Pursuits Range for Uncertain to Certain

• Perplexity - Can specify neither the start nor the end.

• Problem - Can specify the start but not the end.

• Program - Know the start and have qualitative fix on 
the end.

• Project - Know the start and have specifications for 
the end.

• Process - Repeatedly achieve the same known end.

Uncertainty
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Projects have Distinct Characteristics

•Interdependencies

•Uniqueness

•Life cycle

•Conflict

•Defined purpose
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Advantages of the Project Approach

• Better defined scope or objectives

• Better results orientation

• Better control

• Shorter development time

• Lower costs

• Higher quality or reliability

• Better organizational coordination

• pooled knowledge, communications

• Better morale & participation



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

MODULE 6: Building Management Tools

Project Management Tools

Emergency Management 

Tools

Building Management 

Tools

Slide 15

Project Management Tools 

Disadvantages of the Project Approach
More organizational complexity and confusion

• Actions may violate organizational policies

• Overplanning

• Increased conflict
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Project Life Cycle
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Pure Project Organization
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Project Assignments
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Writing the Project Objective

• OBJECT-ive--should be physical (object)

• Specific & clear

• Measurable

• Achievable

• Buy-in from stakeholders
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Let’s Practice Writing the Project Objective

• New Chicago skyscraper

• Alternative fuel vehicle

• Your projects



Industrial & Manufacturing Engineering:  “IME 4120 – Industrial Systems Management”

© 2011 Nolen Akerman, Dr. Larry Mallak 

MODULE 6: Building Management Tools

Project Management Tools

Emergency Management 

Tools

Building Management 

Tools

Slide 22
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Work Breakdown Structure

• Group tasks logically into activities

• Identify subtasks

• Develop identifiers for tasks

• Develop tree diagram or outline format
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Work Breakdown Structure
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Project Management Tools 

Responsibility Matrix

• Identify task responsibility

• Identify participation level

• Identify required approvals
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Project Management Tools 

Linear Responsibility Chart
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Resources used in a Project

• Time

• Labor

• Equipment and facilities

• Money/cash flow
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Project Management Tools 

Network Diagram
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Project Management Tools 

Critical Path Method
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Project Management Tools 

Critical Path Examples 
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Critical Path Examples 
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Critical Path Examples 
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Project Management Tools 

Summary of Tool Outputs

• Tools

• Risk analysis

• Contingency plan

• Logic charts

• Tabletops

• Outputs

• Id risks

• Steps to take based on identified risks

• Specific steps to take in a crisis

• Rehearse, discuss, and solidify a specific 

emergency response
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Emergency Management 

Tools 

Emergency Management
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Emergency Management 

Tools 

Tools Aimed at Perplexities
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Emergency Management 

Tools 

Four Activities of Emergency Management
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Emergency Management 

Tools 

Pursuits Framework 
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Emergency Management 

Tools 

Management of Risks

• How should we do this?

• J&J lost their way

• Toyota

• BP oil spill

• Wall St. & Main St.
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