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“The Greatest Warship of its Time*”

*10:15 to 10:27 a.m,
August 10, 1628




Software Development in the 2tentury

i Ship building in the 17 century -

Craft not Engineering

Lack of theoretical models
Volatile requirements

No proven design

Lack of time to test thoroughly
Test results ignored
Undreamed of life expectancy



Many different software applications
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Sources of Problems

Inaccurate estimates —
explosive code growth —
unachievable

schedules %
Inadequate resources Unmanaged work

unplanned
commitments
untracked plans

Uncontrolled products unruly subcontractors

fluctuating baselines
volatile requirements QU%




i Characteristics of Software Development 1 of 2

Volatile requirements and requirements
creep.

Difficult to reach a common understanding
of what the requirements are.

There Is intense pressure to reduce costs
There Is also a need to shorten lead time.




Characteristics of Software Development 2 of 2

Senior management does not always
understand how software is developed

Software Is easy to change - even at the
last minute

Software can be used to resolve
hardware design flaws

Software Is difficult to measure /’7>\\
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Process Approach

Premise :

“the quality of a system is dependant on the process
used to acquire, develop and maintain it”

Fewer errors 1 » Better Quality

Less correction 1

Less rework 1 » Increased Productivity

Shorter cycle times 1

Reduced costs —

Better ROI



i What i1s a Process?

Set of activities, methods, practices and work
products
that people use in the development and maintenance
of products \

p
Process = what, who, when

Method = how
N\




Influences on the Process

Culture
- national Business
Standards - local Environment

- multi-national

- open

| - sheltered
New - government
Technology
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- Size _
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Managing the Process
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Managing Processes

%H_L.

Project Management
Plan and control the work

T

Process Management
Manage the organization’s processes

—

Engineering
Development/Maintenance

|

Support

All work in the organization
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What is the CMMI-DEV

+

«R

IS a collection of best practices

for the development and maintenance
of products and services

used to guide and measure process

iImprovement

which will lead to business benefits-



CMMI v1.2 Constellations

Guidance for measuring,
monitoring and
managing development
Guidance for processes
enabling informed
and decisive
acquisition leadership

Guidance for those
CMMI-Dev providing services within
an organizations and
to external customers

CMMI-ACQ CMMI-SVC



CMMI-DEV Representations

The organization, use, and presentation of the model’s
content. Two approaches:

The Continuous Representation The Staged Representation

RD TS Pl VER VAL

Focus on Organization

Focus on Process




Staged Representation - Maturity Levels

Process Areas Quality
Productivity

fedidame proce%L 5 Optimizing g?onégéous Organizational Innovation and Deployment
i | Analysis and Resolution
improvement improvement Causal Analysis and Resolutio
(‘Process \ 4 Quantitatively | Quantitative Organizational Process Performance
measured, Managed Management | Quantitative Project Management
controlled and
predictable 3 Defined Process Requirements Development
= Standardization | Technical Solution
(Process defined Product Integration
for the Verification
At Validation
organization Organizational Process Focus

% Organizational Process Definition +IPPD
Organizational Training
- R Integrated Project Management +IPPD

for projects and Decision Analysis and Resolution
often reactive

Requirements Management

2 Managed Eas_lc . Project Planning
regemeny | Ot Moo e o
unpredictable, PRIST Agreemen’ Vianageme
Measurement and Analysis
poorly controlled Process and Product Quality Assurance
and reactive Configuration Management Risk

Rework

1 Initial




i Increasing maturity -> predictability

target

Probability

target

Probability

Probability

Probability




continuous Representation-Process Areas by Categ

Category Process Areas

Organizational Process Focus
Process Organizational Process Definition +IPPD
Management Organizational Training

Organizational Process Performance
Organizational Innovation and Deployment

. Project Plannin

Project Pro}ect Monitorigng and Control
Management Supplier Agreement Management
Integrated Project Management +IPPD
Risk Management

Quantitative Project Management

i i Requirements Management
Engineering Requirements Development
Technical Solution

Product Integration
Verification

Validation

Support Configuration Management

Process and Product Quality Assurance
Measurement and Analysis

Decision Analysis and Resolution
Causal Analysis and Resolution




The Continuous Representation Capability Levels

Optimizing  °7

Quantitatively 4-

managed
Defined 37
Managed 21

Performed 17

Incomplete  0-
P RD TS =] VER VAL

.. .for a selected single process area or set of process areas




Users of the CMMI
Organization types

‘Whoiesale Trade Transpartation,
Fetall Trade 0.7% Communlcation, Eleciric, Gas
Q4% and Sanitary Services
Kering 4.1% Financs, INsurance snd Seal
D.1% Eglate

5.0%

Publlc Administration {Including
Defense]
8.5%

Faoricated Metal Progucts
D.5%

Buelness Senvices

37.59% Primary Metal Industries

" ’ — 1.0%
Services
=
/ ndustrial Machinery And
Equipment
Manufacturing
21.6%

22%

Electronic & Other Eleciric
Equlpment
B.6%

neiruments And Related
Producis

Enginesrng & Management 4.2%

Senices ——

15.6% Transportation Equipment
6.56%
Health Services
Criher Sendices QLB Cther Manufaciurng Indusiries
4.1% . 0.3%

Based on 730 organizations reporting SIC code. For more information visit hiipwww osha.gov/oshstats/sicser. html




Users of the CMMI
i Organization sizes




Users of the CMMI
Where
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The Frameworks Quagmire

ﬁ The Frameworks Quagmire



1ISO 9000 and CMMI
ﬁ Similarities - Differences

ISO 9000:2000 CMMI
Standard Model
Broad direction Detailed

One set of Progressive steps

requirements S

: | . Institutionalization and
No implementation implementation
guidelines guidelines

Use of “shall” Expects goal fulfillment
Establish QMS Institutionalization



I
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1ISO 9000 and CMMI

Quality Management Principles

. Customer focus

_eadership

nvolvement of people

Process approach

. Systems approach to management

. Continual improvement

. Factual approach to decision making

. Mutually beneficial supplier relationships

stronger

CMMI -
CMMI -

CMMI -
CMMI -

CMMI -
CMMI -

ISO
ISO

1ISO

)
®)



PMBOK and CMMI
Similarities - Differences

PMBOK CMMI
Any type of project Engineering/Development projects
Does not address organization Organizations with many projects
Supports training for PMP Supports process improvement
certification and benchmarking
Institutionalization and support Includes engineering, support, and
practices implied or partially process management
covered

More detailed guidance on proj
mgm activities (eg procurement,
risk, quality assurance)

Covers Human Resource
management

Has required goals and expected
practices, not much “how”

Human Resource management
only implied



ﬁ Project Management in the CMMI




Six Sigma, Lean and CMMI (1 of 2)

Approaches are superficially different but complement
each other

All are derived from the same roots and focus on the
same objectives

Efficient production of products of high quality

Strong measurement focus in Six Sigma:
exemplifies high maturity (Maturity Levels 4 and 5) practices

Lean refers to reducing waste, and “work in progress”
All 3 focus on eliminating defects and rework
All 3 rely on measurement and statistical methods

All 3 emphasize understanding and reducing variability
)



Six Sigma, Lean and CMMI (2 of 2)

Six Sigma/Lean CMMI

Assumes processes have been
identified and defined

Doesn’t distinguish between
organizational standard and project
processes

Emphasis on training to motivate and
communicate skills

Reliance on statistical methods to
manage performance

Prioritization of efforts based on
business payoff

6s (only) certification of individual
practitioners, not organizations

Levels 2 and 3 focus on defining
management, support and technical
processes

Organizational process definition
used to capture project’s best
practices

Emphasis on infrastructure to ensure
key processes are addressed

Statistical approach first at levels 4
and 5

Link to strategic planning weak and
often ignored

Authorization of assessors, appraisal
of organizations

)



SOX and CMMI

The Sarbanes-Oxley Act - US federal law since
July 2002.

SOX (aka SARBOX) applicable to all public US
companies and their (US and foreign) subsidiaries

Governs accounting and financial reporting -
these processes are IT based

IT departments that implement CMMI find it easier
to demonstrate SOX compliance




ITIL , COBIT and CMMI (1 of 2)




ITIL, COBIT and CMMI (2 of 2)

Control OBjectives for Information Technology is an opens
standard for IT governance

COBIT covers overall management and audit of IT operations

Information Technology Infrastructure Library deals with IT
operations and service management

CMMI-DEV covers application development and maintenance

Parts of CMMI-DEV can be applied to operations and service
management, though translation may be needed

CMMI-SVC intended to fully cover IT management,
operations and services



Agile and CMMI

Agile encompasses several methods (XP, Crystal, FDD, Lean
software Development)
Common attributes of agile methods
Short iterations
Leveraging human strengths

Close interaction with the customer/user

Progress measured by working software
None of these attributes are inconsistent with CMMI
CMMI and Agile are not opposing ends of the spectrum

Need to think “out side the traditional box” when interpreting
CMMI in an Agile development environment
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ﬁ When considering an improvement project
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Thank you

Winifred Menezes
519 576 7797
winifred.menezes@ieee.org



