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Definitions
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Extremely

•Extremely High Productivity

•Extremely High Functionality

•Extremely High Quality
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Extremely High Productivity
• Productivity is a measure relating a quantity or quality of output to the 

inputs required to produce it.

• Extremely high productivity is performance at 5 to 10 times the industry 
average, e.g.,

• If the industry average for complex software production is 15 SLOCs per day, then 
extremely high productivity is 75 to 150 SLOCs per day

• If the industry average is serving 100 requests per day, then extremely high 
productivity is 500 to 1,000 requests per day

• Anecdotal evidence

• Aviation Weather Display System (AWDS)

• Over-the-Horizon Backscatter Radar (OTH-B) Air Movement Data System (AMDS)
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More on Productivity

• A major element of 
high productivity is 
doing it right the 
first time

• A second major 
element is using the 
proper set of tools
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Extremely High Functionality

• The quality of being suited to serve a purpose well; practicality

• Extremely high functionality is providing a significantly higher level of 
functionality yielding higher productivity for the user by 20% to 30%, e.g.,

• Providing functionality rather than merely automating the pencils and crayons

• Providing interfaces with other systems to avoid multiple entry and processing of the 
same data

• Anecdotal evidence

• OTH-B AMDS

• US Navy Human Resources
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Extremely High Quality

• The standard of something as measured against other things of a similar 
kind; the degree of excellence of something

• Extremely high quality is defined as having less than 25% to 10% of the 
number of defects than the industry average

• Providing quality production eliminating product defects

• Providing quality service to eliminate both errors and time for the customer

• Anecdotal evidence

• AWDS

• OTH-B AMDS
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More On Quality

• Conflicting definitions

• Phil Crosby – Quality is meeting the 
customer’s specifications

• Dr. W. Edwards Deming – Quality is 
anticipating the customer’s future 
needs

• It takes as much time to produce a 
defective widget as the good 
widget
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Axiom: There is no such thing as a good set of 
specifications from the customer



A Brief History
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A Brief History

•Use of Animals (10th Century BC)

•Guilds (13th Century)

• Industrial Revolution (19th Century)

•Efficient Use of Energy (19th to 20th Century)

•Statistics (First Half of 20th Century)

23 July 2015 11
©2015 Dilks – Simone, Inc. 

(All rights reserved)



War World II to Present

• Statistical Process Control Techniques

• Total Quality Management

• International Standards Organization 9000

• Capability Maturity Model Integration 

• Project Management Institute

• Six Sigma

• Lean Six Sigma

• Agile Development

• Malcolm Baldrige Principles
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Standing On the Shoulders
• Frederick W. Taylor (Scientific Management)

• Joseph Juran (Pareto Principle – 80/20 rule)

• Walter Shewhart (Shewhart’s Cycle)

• Phil Crosby (Zero Defects)

• W. Edwards Deming (Total Quality Management)

• Mitchell Feigenbaum (Chaos Theory)

• Kaoru Ishikawa (Causal Design)

• Malcolm Baldrige (Quality Improvement Act of 1987)
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Common Features

•Management’s commitment to quality

•Use of both short-term plans and long-term plans

• Continuous improvement of the work processes

•Analysis of metric data using statistical methods

• Involvement of the workers
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Deming’s Emphasis

•Not

• Just meeting the technical specification

• Just offered at an appropriate price

•Wrong products are useless to the consumer

•Deming Process

• Quality is meeting the customer’s future needs
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You can actually turn a want into a future need, take 
the iPhone as an example



Where are we now?
• We have definitely improved in quality

• Competition

• Consumer demands

• We have improved in productivity

• Competition

• Use of Energy

• Consumer demands

• Industry productivity averages have increased

• Quality greater than 6σ (sometimes)
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3σ or 6σ
• Based on a normal distribution curve

• 3σ translates to a process yield of 99.73%

• 6σ translates to a process yield of 99.99966%

• Using 3σ
• Virtually no modern computer would function

• 10,800,000 healthcare claims would be mishandled each year

• 18,900 US Savings bonds would be lost every month

• 54,000 checks would be lost each night by a single large bank

• 4,050 invoices would be sent out incorrectly each month by a 
modest-size telecommunications company

• 540,000 erroneous call details would be recorded each day 
from a regional telecommunications company

• 270,000,000 erroneous credit card transactions would be 
recorded each year in the United States
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BUT

• We still have too many defects

• We still make products or services that do not fully meet the 
customer’s requirements

• We still have too many cost and schedule overruns

• But most importantly, we are not where we could be
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Especially in extremely high productivity, 
functionality, and quality



WHY?
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• John Locke (1632 – 1704) vs Thomas Hobbes (1588 – 1679)

Mankind’s true spirit flourishes in the inducements of enlightened self-interest and ordered 
liberty (John Locke)

• Adam Smith (1723 – 1790) and John Locke

Viewed society as a largely cooperative venture rather than a continuous power struggle

• Chicago and Austrian Schools of Economics

Austrian – (Ludwig von Mises and Friedrich Hayek ) based on logic, albeit subjective 
values

Chicago – (Milton Friedman) based rational expectations

Both are predicated on individual decisions combined yield a greater result than any 
central planning
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Beyond Analytical Comprehension
Understanding Human Nature
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Therefore

• Ordered Liberty

• Corporate Image

• Ethics

• Morals

• Contracts

• Color of money

• Management

• Hiring

• Enlightened Self-Interest

• Ownership creation

• Concept development

• No equalitarianism

• Training, training, training

• Transparency

• Rewards
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The Process
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Dilks – Simone Fourteen Points

• The 2% Solution

• The CONOPS Multiplier

• Team Structure Multiplier

• Rule of Seven

• Judicial Use of Processes

• Bottom Up Organization

• Peer Reviews

• Cross Functional Teams

• Collocation

• Continuous Process Improvement

• Agile SCRUM

• Metrics

• Culture Multiplier

• Firm Fixed Price Multiplier

23 July 2015 23
©2015 Dilks – Simone, Inc. 

(All rights reserved)



The 2% Solution
• The 2% solution is predicated 

on the division of talent in the 
general population of a 
company

• This division has the following 
types of employees

• The visionaries

• The translators

• The doers

• The non-doers
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How to Implement

• Hire only top-talented employees to 
be the visionaries who have 
consistently produced more than a 
rough order of magnitude (i.e., 10 
times) over the industry average in 
their area of expertise

• Set a separate career path for these 
employees

• Cross train them into the system’s 
domain
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Examples of the 2% Solution
• Lockheed Martin’s Advanced Development Programs (Skunk Works)
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• Boeing Phantom Works, a Boeing division for advanced prototyping

U-2 Dragon Lady

F/A-XX Sixth 
Generation Fighter

SR-71 Blackbird F-117 Nighthawk SR-72 Son of Blackbird

X-45A UCAV
Phantom Ray

X-51 Waverider
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The CONOPS Multiplier

• The Concept of Operations 
(CONOPS) is predicated on the 
following hierarchical design 
of systems

• Incorporates the user into the 
design

• Separates the system 
components from what the 
user must do
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How to Implement

• Begin with the current CONOPS

• Prepare the future CONOPS with heavy emphasis on increasing the users 
productivity and functionality

• Manually test the new CONOPS with desk runs, rapid prototyping, etc.

• Have front-end users test the new CONOPS

• From the approved CONOPS, develop the functional specifications
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War story –The USAF Electronic Systems Command (ESC) specified a $3.5 
billion system, awarded the award, the contractor successfully developed the 
system according to the specifications, and ESC accepted the system. The Air 
Force Operation Test and Evaluation Center (AFTOTEC) rejected the system 
since it was not operational.
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Team Structure Multiplier
• Typical engineering team hierarchy 

consists of:

• Single senior level engineer

• 1-3 mid-level engineers

• Several junior engineers

• Typical cost related reasons:

• Junior engineers are 2-4x cheaper than 
senior engineers

• Senior engineers are more difficult to find

• The cost of one senior engineer equals that 
of 2-4 juniors

• Greater cost efficiency is achieved by 
training a junior to develop against a 
standard

• The team structure multiplier uses a 
senior heavy team structure yielding a 
significant cost savings
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Team Size Completion Time in Months Cost

7 (4 Sr, 2 Mid, 1 Jr) 9.12 $918,713.78

20 (average $100/hr) 8.92 $2,622,480.00
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Rule of Seven

• Law of Diminishing Returns appears on 
teams greater than seven since the 
communication overhead is greatly increased

• This increased complexity of communication 
is expressed in the following equation:

𝑪𝒐𝒎𝒎𝒖𝒏𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒄𝒐𝒎𝒑𝒍𝒆𝒙𝒊𝒕𝒚 =
𝑵(𝑵 − 𝟏)

𝟐
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Special Case of the Rule of Seven

• If the project cannot be accomplished 
within the contractual time constraints by a 
small team, establish the following:

• Establish an architectural team that designs the 
overall architectural of the system by defining 
the subsystems of the system and the interfaces 
between these subsystems. This architectural 
team follows the Rule of Seven

• Each subsystem design and development is then 
assigned to a subordinate teams that follows 
the Rule of Seven

• Otherwise, stay with the Rule of Seven
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Judicial Use of Processes

• Processes we support

• Dr. W. Edwards Deming's Total Quality Management (TQM)

• Capability Maturity Model Integration (CMMI)

• Project Management Institute (PMI ®) PMBOK ® Guide

• International Standards Organizations (ISO)

• We also know why they have not been successful

• Lack of executive commitment

• Lack of employee ownership

• Perception it is very expensive
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Dr. W. Edwards Deming’s TQM
1. Constancy of purpose for improving 

products and services

2. Adopt the new philosophy

3. Cease dependence on inspection

4. End practice of awarding contracts on 
price alone

5. Improve constantly and forever every 
process

6. Institute training on the Job

7. Adopt and institute leadership

8. Drive out fear

9. Break down barriers between staff areas

10.Eliminate slogans, exhortations and targets

11.Eliminate arbitrary numerical targets

12.Remove barriers that rob people of pride and 
workmanship and eliminate the annual rating 
or merit system

13.Encourage education and self-improvement

14.Put everybody to work accomplishing the 
transformation
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Capability Maturity Model Integration 
(CMMI)

• Capability Level 1 - Called Performed, this level is performed to achieve specific goals.

• Capability Level 2 - Called Managed, this level consists of Configuration Management, 
Measurement and Analysis, Project Monitoring and Control, Project Planning, Process 
and Product Quality Assurance, Requirements Management, and Supplier Agreement 
Management.

• Maturity Level 3 - Called Define, this level consists of Decision Analysis and Resolution, 
Integrated Project Management, Organizational Process Definition, Organizational 
Process Focus, Organizational Training, Product Integration, Requirements 
Management, Technical Solution, Validation, and Verification.

• Maturity Level 4 - Called Quantitatively Managed, this level consists of Organizational 
Process Performance and Quantitative Project Management.

• Maturity Level 5 - Called Optimizing, this level consists of Causal Analysis and 
Resolution and Organizational Performance Management
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Project Management Institute (PMI) 
PMBOK® Guide

• The PMBOK® divides project 
management into the 
following major groups:

• Initiating Project group

• Planning Project Group

• Executing Project Group

• Monitoring and Controlling 
Process Group

• Closing Process Group
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• The PMBOK® divides project management 
into the following major knowledge areas:

• Project Integration 
Management

• Project Scope 
Management

• Project Time 
Management

• Project Cost 
Management

• Project Quality 
Management

• Project Human 
Resource Management

• Project Communication 
Management

• Project Risk 
Management

• Project Procurement 
Management

• Project Stakeholder 
Management
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International Standards Organization 
(ISO)

• Simplified by breaking the project down into eight manageable steps

• Learn about ISO 9001

• Perform a gap analysis

• Prepare a project plan

• Train employees on ISO 9001

• Document the System

• Implement the ISO Quality Management System (QMS) in the organization

• Audit your QMS

• Obtain the ISO 9001 registration audit
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Bottom Up Organization

• Train senior leadership in its role to guide, support, and mentor the employees

• Hand over the day-to-day operations over to the front line employees, e.g., 
give them:

• OWNERSHIP of the corporate policies and procedures

• OWNERSHIP of all processes used to achieve extremely productivity, functionality, and 
quality

• OWNERSHIP of all presentations given to the customer

• Have no more than three levels of employees for the production/service, also 
known as the US Marine Corps methodology

• Maintain an open-door policy

• For professional problems

• Especially for technical sessions with the visionaries or top management
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Individual Productivity

• Employees normally function significantly lower than their ability, 
normally around 50%, sometimes as low as 20%

• Over the long period, they should function at approximately 80%

• Employees cannot sustain functioning over 80% for a long period of time

• A manager can increase their productivity by:

• Creating ownership of the processes

• Mentoring

• Training, training, training

• Recognizing employee work

• Leading by example
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Peer Reviews

• Why peers?

• They are generally more knowledgeable of the details of the system

• When required, they take more time to review

• Nothing leaves the organization without being reviewed by a 
peer

• Teach employees to expect peer reviews, eventually, they 
begin to demand peer reviews

• No one is exempt from peer reviews, including the boss
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Cross Functional Teams

• Building highly specialized individuals is as damaging to the individual as 
it is to the team; it leads to compartmentalization which leads to lack of 
understanding among individuals

• Cross train all members in all disciplines relative to the project to the 
greatest extent possible, it is the only way to understand what is meant 
by others

• Have the same person perform all steps ranging from developing the 
CONOPS through data gathering,  developing, testing, and completing 
the final acceptance
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Collocation

• All required disciplines are physically together

• Physical collocation increases the speed of communication 
between team members

• Physical collocation supports cross-training

• Sometimes, arranging for physical collocation at an offsite 
facility during critical design or development stages of the 
project (to ensure no interruptions)
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Continuous Process Improvement (CPI)

• PDSA was developed originally by Walter Shewhart

• Used by Dr. Deming in his 5th key principle for 
management

• A significant feature of CMMI and PMBOK®

• Contains four steps

• PLAN – Establish the objectives and processes necessary 
to deliver results in accordance with the expected output

• DO – Implement the plan, execute the process, make the 
product

• STUDY – Study the actual results 

• ACT – If the CHECK shows that the PLAN that was 
implemented in DO is an improvement to the prior 
standard (baseline), then that becomes the new standard 
(baseline) for how the organization should ACT going 
forward     
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CPI Database Requirements
• Create a CPI database that contains the following:

• Lessons learned from previous projects

• Metric data gathered from previous projects

• Present and previous processes to show the improvement in these processes

• Statistical analyses and justifications for each improvement in the processes

• Understanding and documenting the algorithms causing improvement

• Create a CPI cost database that contains the following:

• Basis of Estimates (BOEs) for future cost estimating

• Justification for cost realism analysis by the client

23 July 2015 43



Agile SCRUM

• Employ the Agile SCRUM 
methodology in all processes

• Use the Agile SCRUM rituals

• Daily 15 minutes team standup 
meetings

• Sprint planning sessions

• Spring reviews

• Impediments communication

• Employ a long-term goal to guide 
the interim sprints
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Stage 7:
Sprint Retrospective

Stage 4:
Sprint Planning

Stage 3:
Release Planning

Stage 5:
Daily Scrum

Stage 2:
Product Roadmap

Stage 6:
Sprint Review

Stage 1:
Vision



Ways to Improve Agile

• Begin with the long-term vision

• Re-orient yourself to this long-term 
vision after every sprint

• Re-calibrate this long-term vision 
continuously

• My personal long-term design vision
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Metrics
• Metric data enables predictability in future projects, both from the 

performance viewpoint and the cost viewpoint

• The collection of metric data is an integral part of CMMI Levels 4 and 5, as well 
as PMBOK® for improving the processes

• An integral part of CPI

• The collected metric data are used for:

• Pareto Charts

• Histograms

• Scatter Diagram

• Run Charts

• Control Charts
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Without numbers, how do you 
know?



Role of Metric Data
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What goes on in 
the activity

What does past 
data show about 

activity

Cause/Effect 
Relationships

What does current 
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SPC Chart

• Rarely used as intended

• Determines the following:

• Sources of variation

• Control/stability of system

• Control range meets 
customer specifications

• Uses both time samples 
and organization samples

• SPC software is available
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Culture Multiplier

• Empowerment of employees

• Recognition of work performed

• Value based pay

• Open door policy

• No compartmentalization

• Transparency with the clients

• Badge-less organizations
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Firm Fixed Price Multiplier
• Costs type contracts in all of its variations have no profit incentives that 

improve productivity, functionality, and quality

• A company’s profit is based on the contract cost, not performance

• Examples:

• Cost Plus Fixed Fee (CPFF) 

• Cost Plus Award Fee (CPAF) 

• Cost Plus Incentive Fee (CPIF) 

• Time and Materials

• For these types of contracts, the normal justification is the client does not or 
will not define the specific work required

• There are ways to counter not being able to define the work
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Contact Information

Kenneth R. Dilks, Vice President/Chief Scientist/PMP

Dilks – Simone, Inc.

4000 Faber Place Drive, Suite 300

North Charleston, SC 29405-8587

Telephone: +1 (843) 814-5600

Facsimile: +1 (843) 323-4101

E-mail: kenneth.dilks@dilks-simone.com

Website: www.dilks-simone.com

23 July 2015 51
©2015 Dilks – Simone, Inc. 

(All rights reserved)



Questions
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