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“Who needs that process stuff anyway?”   
A practical example of process discipline to improve deployment
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Organization and Accomplishments

Employees: 11,000

2005 Sales: $4.1 B

World Largest Appraised SEI 
CMMI Level 3 Organization 
December 2004

SW-CMM® Level 5 in 
November 2001

SE / SW CMMI® V1.1 Staged 
Representation Level 3 in
December 2004

Raytheon Missile Systems, Headquarters Tucson, AZ
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The Situation
• “The Conflict”

• No insight into progress toward CMMI level 3 goal
• What Specific & Generic Practices by PA assessment ready across Front 

Runners 

• “The Questions”
• How much evidence do we need?
• How do we know where we are?  
• How many process areas are deployed?  
• What evidence are we going to collect?  
• Where are we with evidence collection?  
• How much do we collected?  
• Where is it? 
• Etc, Etc, Etc 

• “What to do”?
– R6S Project –

• Show 6 stages – Visualize, Commit, Prioritization, Characterization,  Improve, Achieve
• Tools - Brainstorming, affinitizing, prioritizing, root cause analysis, & consensus building

Use a proven approach to improve the situation
Observation – Undesirable Effects



1-5
© 2000, Raytheon Company. All Rights Reserved.
Revised: September, 2002 - 20446AGP

Key elements of our approach

• Vision
– Create a vehicle that can be used to track progress of the 

RMS CMMI Project toward attaining level 3
• Requirements

– Involve key stakeholders
• Leadership
• Deployment teams
• Process Area Experts

– Collecting & reporting status to the stakeholders in a consistent, 
deterministic, and timely manner

– Graphic reports of key metrics

Use a proven approach to improve the situation

GOAL:
•Use a proven approach to rapidly fix a major problem

•Provide quick, accurate, detailed graphic results 
to improved visibility into SCAMPI readiness
•Quick response < 6 weeks
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Visualize
• Problem Statement
• The CMMI Deployment Tracking Spreadsheet & Reporting Tools 

where difficult to use, inaccurately populated, and consequently not 
readily usable by the CMMI Leadership Team to monitor project 
status

• Vision
• Implement a deployment tracking process to monitor progress 

towards attaining CMMI Level 3 at RMS
– Reports tracking progress are required

• Scope
• Deployment Tracking Spreadsheet updates shall be ready in less 

than 6 weeks

Clearly define the desired state
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R6σ Process Model

Prioritize

Characterize

Improve

Achieve Commit

Visualize

“Define Existing Process 
and Plan Improvements”

“Imagine the Future”

“Commit to
Change”

“Determine
Improvement

Priorities”

“Design and
Implement

Improvements”

“Celebrate
Achievements,

Build for
Tomorrow”

Prioritize

Characterize

Improve

Achieve Commit

Visualize

Prioritize

Characterize

Improve

Achieve Commit

Visualize

“Define Existing Process 
and Plan Improvements”

“Imagine the Future”

“Commit to
Change”

“Determine
Improvement

Priorities”

“Design and
Implement

Improvements”

“Celebrate
Achievements,

Build for
Tomorrow”

Our Knowledge Based Process for Transforming Our Culture
to Maximize Customer Value and Grow Our Business

®
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Applying R6σ to What We Do

%
Pareto

Analysis

Categories

Root Cause 
AnalysisImprovement

Plan

“Big-Hitters”

$

Goal Projected

Performance 
Gap

Plan & 
Implement

Achieve & Improve

How it works
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Commit

• Met with Sponsors 
– Outlines approach & Project requirements

• Obtained commitment to proceed:
• Vision, Commitment (do whatever it  takes), Scheduled this as an

agenda item for Project all hands meeting (5/18/04) to discuss &
gather survey comments

• Meeting agenda with stakeholders
» Project Vision & Deliverables
» Project Assumptions
» Data Gathering approach
» Determination of current Process Flow
» Deliverable
» Assumptions
» Stakeholder Tasks – how they could make this successful

Obtained Leadership commitment to the Plan
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• Updated Deployment Tracking Spreadsheet

• Updated Run Rules & Process Flow & training

• Reporting Charts
– Deployment & Evidence Rate Charts (1 per Program & Roll up)
– Program Plans / TDs by PA and Practice (1 per Program)
– Program Opportunities by Program & PA
– Evidence Status by Program & PA
– Program Evidence by PA & SP (1 per Program)
– Program Evidence by PA & GP (1 per Program)
– Rollup of all evidence across all Front runners required for SCAMPI

• Demonstrated accurate information usable by the CMMI Project Team

Deliverables

Clearly define a finite set of deliverables
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Prioritization

• Devised plan to survey PAEs, MOR’s, POR’s, & Deployment Leads
– Got stakeholders opinion

• Fashion a solution that met Sponsor’s vision
– Usable by different class of users

• Deployment teams
• Process area Representatives
• Leadership team for status
• Appraisal team for SCAMPI

– Reporting requirement

Clearly determined where we were & where headed
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Requirements Context Diagram

Appraisal team required a tool

SPC Tool
• Status of

SP & GP
Evidence

Tracking Spread Sheet

• Direct & Indirect 
evidence identified

• Execution opportunities
• Program POC
• Plans Updated
• Process Training
• Evidence to Hanson tool
• Evidence Reviewed

Tracking Spread Sheet

• Direct & Indirect 
evidence identified

• Execution opportunities
• Program POC
• Plans Updated
• Process Training
• Evidence to Hanson tool
• Evidence Reviewed

Deployment Team
& PAEs Provide data

Appraisers
use data for
Appraisal

Hanson
Tool

• Evidence
• Context Comments

Hanson
Tool

• Evidence
• Context Comments

Observations
•Fully
•Largely
•Partially
•Weakness
•NotesStatus Reports

Data
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Shared Activities ( OLD) Process Flow
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Determined current state process flow
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Characterization – 1 of 2

• Survey Questions
– Describe your Current State
– What are your top 3 Desirables about the Current State?
– What are your top 3 Undesirables about the Current State?
– What specific Run Rules have you developed for your team?
– What is your Ideal Future State? (3 key descriptions)
– What are your change recommendations?  Be Specific
– What data do you find useful to you?
– What data is not useful to you?

• Received 182 inputs from 5/18/04 data gathering session
• 72% (122) are covered by proposed solution
• 28% (47) are not covered
• (13) Use one tool

» The Spreadsheet and the Hanson tool both have unique capabilities
• (9) Opinions about what is useful data

» Varies greatly from nothing is useful to everything is useful
• (6) Spreadsheet control

» Decision is to not lock spreadsheets and to allow docushare checkout
• (4) Consistency between Spreadsheet and Hanson tool

» Required to ensure accuracy of content and eliminate confusion on 
what is loaded versus what is required

• 13 inputs are non-actionable

Use a proven approach to improve the situation
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Characterization – 2 of 2

• Deliverables – See Tasks Below
• Improvement Plan Schedule

Developed a detailed plan

Task Owner Start 
�Date

End 
�Date

When Total�L
OE

Develop proposed task list Mike 5/14/2004 5/16/2004 Sunday 2.0
Create proposed Problem Statement Bill 5/14/2004 5/17/2004 AM 0.4
Create proposed Vision Bill 5/15/2004 5/17/2004 AM 0.4
Create proposed expectations Bill 5/16/2004 5/17/2004 AM 0.6
Create proposed deliverables Bill 5/17/2004 5/17/2004 AM 0.6
Get Peckney to start looking at current matix & data 
guidelines

Mike / Bill 5/17/2004 5/17/2004 AM 0.5

Gather/Understand all Reporting Charts Mike 5/17/2004 5/17/2004 AM 2.0
Obtain Sponsor agreement on Tasks 1-5 Mike / Bill 5/17/2004 5/17/2004 Lunchtime 2.0

Identify & Invite Stakeholders to 5/18 PAE/DT Meeting Mike 5/17/2004 5/17/2004 PM 1.5
Develop questions to ask Stakeholders at 5/18 PAE/DT 
Meeting

Bill 5/16/2004 5/17/2004 PM 1.0

Prepare agenda & Presentation for 5/18 PAE/DT Meeting Mike / Bill 5/16/2004 5/17/2004 PM 2.0

Gather data from all Stakeholders (may have to call some 
directly)

Mike / Bill 5/18/2004 5/18/2004 AM 12.0

Develop Current State Descriptors Bill 5/18/2004 5/18/2004 PM 3.0
Develop a Current State Process Flow Bill 5/18/2004 5/18/2004 PM 3.0
Create Future State Descriptors from Stakeholder inputs Mike 5/18/2004 5/18/2004 PM 3.0

Determine Root Causes for Undesirables Mike / Bill 5/19/2004 5/19/2004 AM 3.0
Identify the Gaps between Current & Future States Mike / Bill 5/19/2004 5/19/2004 AM 3.0
Merge Root Causes & Gaps & Affinitize the list Mike 5/19/2004 5/19/2004 Lunchtime 3.0

Brainstorm Solutions to the Affinitized List Mike / Bill 5/19/2004 5/19/2004 PM 5.0
Prioritize Brainstormed Solutions Mike / Bill 5/19/2004 5/19/2004 PM 2.0
Create a Business Case (Desccription, Benefit 
Implementation Process & Cost, etc) for Key Brainstormed 
Solutions

Mike / Bill 5/19/2004 5/20/2004 PM - AM 6.0

Measure proposed Solutions against Future State 
Descriptors

Mike 5/20/2004 5/20/2004 AM 2.0

Weekly Progress Report Due Bill 5/20/2004 5/20/2004 PM 1.0
Obtain Sponsor Approval to Proceed Mike / Bill 5/20/2004 5/20/2004 PM 4.0
Update Documentation Instructions Mike / Bill 5/21/2004 5/24/2004 Daily 16.0
Train Stakeholders Mike / Bill 5/25/2004 5/25/2004 AM 6.0
Weekly Progress Report Due Bill 5/27/2004 5/27/2004 PM 1.0
Stakeholders Update Spreadsheets Stakeholders 5/25/2004 6/1/2004 PM ???
Correct Spreadsheet Errors Mike / Bill 6/1/2004 6/4/2004 Daily - AM 48.0

Measure Success to Deliverables Mike / Bill 6/4/2004 6/4/2004 AM 2.0
Complete Project Submittal Mike / Bill 6/4/2004 6/4/2004 PM 2.0
Celebrate Mike / Bill 6/4/2004 6/4/2004 PM Infinity
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Improve

• Executed plan

• Suggested improvements to meet requirement as project 
progressed

• Got expert & necessary help to transition current  
state matrix to improved form

• Trained stakeholders

• Using the matrix to track progress

• Using output  reports to show status & to focus team efforts

Execution included deployment & use of Work products
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New Process Flow

PAE & DTs
Establish
Engagement
Run

PAE / DT
Hold Kickoff Mtg
With Program

PAE
Populates
Evidence:
* Direct
* Indirect
* Execution Ops.

Columns(B-D)
in Deployment

Tracking Sheet

DT  
loads URL & 
uploads
evidence to 
Docushare
& Hanson
tool
Adds NEW: 
in
front of it

PAE 
does Process 
Area
Training

PAE/DT/Program
Identify
evidence 
opportunities

PAE
IDs primary
plan or TDs &
populates
spreadsheet
when Plans are
complete

PAE /DT/Program
Identify
Unique Program
Requirements

PAE /DT/Program
Discuss Process
Area 
Requirements

PAE/DT/Program
Identify Plan
creation &
update 
requirements

PAE
Provides
context 
comments
to Hanson
tool &
removes
NEW

Tracking Spreadsheet & Hanson Tool Activities

Deployment Activities

Hanson
Tool
inputs 
uploaded 
to SPC 
tool

Assessors
comments
uploaded to 
SPC tool

Hanson Generates 
observation  reports 
& communicates to 
CMMI team

Assessment Activities

Status
Reports
Generated

Project Output 
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Tracking Run Rules

Project Output 
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Deployment Tracking Spreadsheet Definitions

Rows Description Clarification / Example

Practices Rows Columns on this row are for “scoring” only. Words placed in the 
cell relate to color codes. 
For Column B, type in the applicable Plan or IPDS@RMS Task 
Descriptor 
For Columns C, E, F & G on the SP row, typing “Complete” into 
the cell indicates task completion
For Column H, type in the scoring result received from the latest 
review

In SP 1.1 Column C (Identify Evidence), 
when all applicable evidence is loaded into 
the deployment tracking spreadsheet, type 
“Complete” in the SP row Column C cell

Evidence Rows Evidence and all actions associated with Columns C – G are 
captured in the applicable column

In SP 1.1 Column C (Identify Evidence), type 
in evidence “xyz”

Opportunity Scoring At the bottom of each worksheet
Total # of Opportunities = the total # of SPs & GPs. This should be 

a fixed #
(Exception) If “No Opportunity” is identified for a specific practice, 

then remove that SP from the count
Total # Complete=the # of Practices Rows that 
1. Have a Plan or TD loaded
2. Have “Complete” loaded
3. Have a Latest Review Result loaded 

Column C (Identify Evidence) has
Total # of Opportunities = 20 because there 
are 21 SPs & GPs on the worksheet minus 1 
no opportunity
Total # Complete = 6 because “Complete” 
was loaded on the SP Row cell 6 times

Shaded areas No input is needed in the cell Leave blank
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Data Gathering Analysis
Reporting Color Coding Process Flow

Blank Yellow Green Blue

RedGrey

•Evidence gathering 
just beginning

•Columns B-E 
completed

•Columns F-G 
completed

•Column H is 
“Fully”

•Column H is “No 
Opportunity” (no 
opportunity to 
gather evidence for 
this PA Practice 
exists

•Column H is 
anything other than 
“Fully”, “No 
opportunity” or 
Blank

Red changes to Yellow 
or Green once action 
has been taken and the 
spreadsheet updated

Reporting Color Coding Process Flow

Blank Yellow Green Blue

RedGrey

•Evidence gathering 
just beginning

•Columns B-E 
completed

•Columns F-G 
completed

•Column H is 
“Fully”

•Column H is “No 
Opportunity” (no 
opportunity to 
gather evidence for 
this PA Practice 
exists

•Column H is 
anything other than 
“Fully”, “No 
opportunity” or 
Blank

Red changes to Yellow 
or Green once action 
has been taken and the 
spreadsheet updated
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Updated Deployment Tracking Spreadsheet

Example
Program: NFIRE Process Area: TS PAE: Hector Esparza DT: Bill Borkowski / Mike Ard

Practice

Identify 
Primary Plan 
(that is ready for 

program use) or 
Task 

Descriptor (is 
identified) 

(PAE)

Identify 
Evidence (PAE)

Identify 
as Direct 

or 
Indirect 
(PAE)

Identify 
Execution 

Opportunity 
{Date [yyyy/mm/dd] - 
Opportunity - POC} 

(PAE)

Load 
Evidence 

{into Docushare 

& Hanson Tool} 

[List url] 
(DT)

Load 
Context 

Comments 
{into Hanson 

Tool} [List 
comments] 

(PAE)

Load 
Latest 

Review 
Results 

(DT)
Comments

SP 1.1 Develop detailed alternative solutions and 
selection criteria

M&A Plan Complete Complete Complete Complete Fully

xyz D 2004/04/18 - Team of 
Three - Bhalala

xyz@raytheon.com None

rst I
2004/04/11 - Worksheet 

Markups - Bhalala rst@raytheon.com page 3

SP 1.2  Evolve the operational concept, scenarios, 
and environments to describe the conditions, 
operating modes, and operating states specific to 
each product component. 

M&A Plan Complete Complete Complete Complete Largely

Identify & Gather Evidence Load Evidence

Total # of Opportunities 20 20 20 20 20 20
Total # Complete 5 6 5 4 4 2

SP 2.1  Develop a design for the product or product 
component.  

M&A Plan Complete Complete Complete Complete

ghi D 2004/04/18 - Team of 
Three - Bhalala

xyz@raytheon.com None

jkl I
2004/04/11 - Worksheet 

Markups - Bhalala rst@raytheon.com Table 2

SP 2.2  Establish and maintain a technical data 
package.  

M&A Plan Complete Complete

ghi D 2004/04/18 - Team of 
Three - Bhalala

jkl I
2004/04/11 - Worksheet 

Markups - Bhalala

SP 2.3  Design comprehensive product-component 
interfaces in terms of established and maintained 
criteria.

Complete Affirmation Required

ghi D
jkl D

SP 2.4  Evaluate whether the product components 
should be developed, purchased, or reused based 
on established criteria.  

No Opportunity
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Tracking Matrix Output # 1 
Evidence by PA

Project Output 
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Tracking Matrix Output # 2 
Overdue Report

Project Output 
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Tracking Matrix Output # 3 
Plans Completed

Project Output 
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Tracking Matrix Output # 4 
Assessment Coverage

CM DAR MA PPQA RSKM SAM OPD OPF OT
Practice
SP 1.1
SP 1.2
SP 1.3
SP 1.4
SP 1.5
SP 1.6
SP 1.7
SP 2.1
SP 2.2
SP 2.3
SP 2.4
SP 2.5
SP 2.6
SP 2.7
SP 3.1
SP 3.2
SP 3.3
SP 3.4
SP 3.5
GP 2.1
GP 3.1
GP 2.2
GP 2.3
GP 2.4
GP 2.5
GP 2.6
GP 2.7
GP 2.8
GP 2.9
GP 2.10
GP 3.2

RD REQM IPM PMC PP PI VAL VER TS
Practice
SP 1.1
SP 1.2
SP 1.3
SP 1.4
SP 1.5
SP 1.6
SP 1.7
SP 2.1
SP 2.2
SP 2.3
SP 2.4
SP 2.5
SP 2.6
SP 2.7
SP 3.1
SP 3.2
SP 3.3
SP 3.4
SP 3.5
GP 2.1
GP 3.1
GP 2.2
GP 2.3
GP 2.4
GP 2.5
GP 2.6
GP 2.7
GP 2.8
GP 2.9
GP 2.10
GP 3.2

Blue = Fully
Green = Largely w/o Partials
Yellow = Largely with Partials
Partially or  Not Satisfied

Appraisal team
knew precisely
where they where
with respect to
required evidence
using the products 
from the project

Project Output 
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Achieve

• Documented project  using Specialists Template & STS  
• Rewarded stakeholders with gift certificates
• Showed results of tracking matrix to outside assessors who say it is Best in Class 

for tracking progress
• Intend to present this approach at R6 Sigma Forum as an example of a “Go Fast” 

project that had results
• Deliverables

– Updated Deployment Tracking Spreadsheet
– Updated Run Rules & Process Flow
– Reporting Charts

• Deployment & Evidence Rate Charts (1 per Program & Roll up)
• Program Plans / TDs by PA and Practice (1 per Program)
• Program Opportunities by Program & PA
• Evidence Status by Program & PA
• Program Evidence by PA & SP (1 per Program)
• Program Evidence by PA & GP (1 per Program)

– Demonstrated accurate information usable by the CMMI Project Team
– All deliverables were generated on time with minimal changes 
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Lessons Learned

• Imposing strict run rules and enforcing them worked in the solution

• Inputs from stakeholders & using them in the solution created a win / win 
for most parties 

• If you measure it, you should act on it
– Less panic in the end game because we knew exactly where we were

with the evidence

• All SCAMPI A goals appraised as satisfactory

Goals

R
EQ

M PP

PM
C

SA
M

M
A

PPQ
A

C
M R
D TS PI

VER

VA
L

O
PF

O
PD O

T

IPM

R
SK

M IT

ISM

D
A
R

O
EI

O
PP

Q
PM

O
ID

C
A
R

GG 3 S S S S S S S S S S S S S S S S S S
GG 2 S S S S S S S
SG 4
SG 3 S S S S S S S
SG 2 S S S S S S S S S S S S S S S
SG 1 S S S S S S S S S S S S S S S S S S
Rating S S S S S S S S S S S S S S S S S S

Maturity Level
Level 2 Level 3 Level 4 Level 5
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Goal Attained

Largest world wide facility to obtain CMMI Level 3 
Certification

Albert J. Truesdale
SEI Authorized Lead Appraiser
Center for Systems Management

A CMMI® based Appraisal was completed on December 16, 2004 
in accordance with the Software Engineering Institute’s 

SCAMPISM, V1.1: Method Definition Document and it was 
determined that  

SEI Level 3 Process Maturity
as defined by the SEI CMMI® Version 1.1 

SE/SW Staged Representation.

Raytheon Missile Systems

James Armstrong
Appraisal Team Member
Software Productivity Consortium

(signed) (signed)
Albert J. Truesdale
SEI Authorized Lead Appraiser
Center for Systems Management

A CMMI® based Appraisal was completed on December 16, 2004 
in accordance with the Software Engineering Institute’s 

SCAMPISM, V1.1: Method Definition Document and it was 
determined that  

SEI Level 3 Process Maturity
as defined by the SEI CMMI® Version 1.1 

SE/SW Staged Representation.

Raytheon Missile Systems

James Armstrong
Appraisal Team Member
Software Productivity Consortium

(signed) (signed)
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