
Lockheed Martin Aeronautics CompanyCopyright © 2009 Lockheed Martin Corporation

Lockheed Martin Aeronautics –
Lockheed Martin Aero Standard 
Approach (LMASA)

9th Annual CMMI Technology Conference 
and User Group

November 17-19, 2009

Pam Hudson
Lockheed Martin Aeronautics
SCAMPI Site Coordinator
817-935-4025 pamela.j.hudson@lmco.com

® CMMI is registered in the U.S. Patent and Trademark Office by Carnegie Mellon University. 
1.0



Lockheed Martin Aeronautics Company 2Copyright © 2009 Lockheed Martin Corporation

Presentation Topics

• Lockheed Martin Aeronautics Overview
• LMASA Overview
• PIID Evidence Standard
• PIID Repository Standard
• Opening Brief Standard
• PIID Population Approach
• PIID Reviews



Lockheed Martin Aeronautics Company 3Copyright © 2009 Lockheed Martin Corporation

Fort Worth, TX
14,529

Marietta, GA
6,864

Palmdale, CA
3,834

Pinellas Park, FL - 174

Meridian, MS - 134

Clarksburg, WV - 78
Johnstown, PA – 103

YF-22

F-117

U-2

F-16

C-5

C-130J

F-35C 
CV

F-35A 
CTOL

F-35B 
STOVL

F-22

X-35

29,000 employees across the company and around the world

International - 39

Greenville, SC - 3400

Lockheed Martin Aeronautics Overview 



Lockheed Martin Aeronautics Company 4Copyright © 2009 Lockheed Martin Corporation

2007 SCAMPI A Was Significant Effort

• Document review 
− Over 3900 items examined
− Included classified data
− Only 9 Information Needs

• Interviews
− Over 100 participants at 3 sites
− Conducted 9 group interviews 
− Included major engineering 

disciplines
• Hardware
• Software
• System

• Appraisal Team
− Team consisted of 11 members

• 5 internal, 6 external
• 4 SCAMPI Lead AppraisersSM

− Consistent mini-team assignments
SM SCAMPI Lead Appraiser is a service 
mark of Carnegie Mellon University.
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2007 SCAMPI A Lessons Learned

• The 2007 SCAMPI A readiness strategy was man-power intensive
• The 3 day Introduction to CMMI course did not map to LM Aero 

terminology
• Including dynamic data in the PIID created problems
• Lack of common file structure across the program PIID 

repositories allowed for a convoluted mess
• Not restricting the file types included in the PIID was problematic
• Allowing duplication of artifacts within a program PIID created CM 

issues
• Significant planning did not prevent all network access issues for 

the appraisal team
• Comprehensive documented PIID archival process is important

PIID – Process Implementation Indicator Description
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2009 – 2010 Integrated Master Schedule
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Lockheed Martin Aeronautics Standard Approach 
(LMASA) Overview

• LMASA provides unambiguous guidance to the appraisal projects 
in how LM Aero has decided to present our evidence to the 
SCAMPI team during our appraisal

• The 2007 SCAMPI involved 3 appraisal projects, more than 100 
participants, across 3 widely-dispersed sites collecting more than 
3900 data items, a standard approach was needed for programs to 
populate the PIID

• LMASA was initially developed for the 2007 SCAMPI to provide 
guidance for the CMMI Generic Practices

• In order to reduce cost for the 2010 SCAMPI, LMASA was 
expanded to all practices of the CMMI and to include our PIID 
Evidence Storage Approach
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PIID Evidence Standard

• Reviewed the PIID evidence provided from all projects for the 2007 
SCAMPI to develop stream-lined guidance for evidence for each 
practice for the 2010 SCAMPI
− Identified specific work products that relate to LM Aero and the 

specific appraisal projects
− Identified where evidence was needed for systems, software 

and hardware examples
• Reviewed LMASA with the projects and the process owners for 

every practice
− Validated usability of LMASA 
− Improved the project ‘s understanding of what the ‘best 

evidence’ looked like
− Determined what actions if necessary were needed to comply 

with LM Aero best practices embodied in the OSP
• Reviewed LMASA with Lead Appraiser and selected Appraisal 

Team Members during Class C Appraisal August 2009
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PIID Evidence Standard- GP Example

• Example - GP 2.2 Plan
− Organizational Directive

• One record that points to where in Your Process a plan is 
required (All PAs)

• One record that points to Section 1.B of AC-5604 for the list 
of all plans, one of which is yours (even if it is not visible due 
to being part of another plan, such as the SEMP) (Project 
PAs only)

− Program Directive = Organizational Directive
• If you obtained a tailoring regarding your plan, create a 

record that shows that tailoring
− Direct Evidence

• A finalized, approved plan
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PIID Evidence Standard- GP Example

Standards for Direct and
Indirect evidence

CMMI
Practice
Info

Other contextual help
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PIID Evidence Standard- SP Example

Standards for Direct and
Indirect evidence

CMMI
Practice
Info

Other contextual help
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PIID Evidence Standard– SP Example
PP SP 1.2

• Example Direct Artifacts
− LMASA: BOEs (‘establish”) and EACs (“maintain”) showing the 

generation of estimates based on attributes of work products 
and tasks; i.e. the estimation of attributes such as “Source 
Lines of Code” or “engineering drawings” which are then used 
to develop estimates of cost and schedule.  These could be 
called “Task Sheets” or “Software Task Sheets.”  “Maintain” 
can also be shown by the collection of metrics reflecting the 
attributes used to generate the estimate in BOE.

• Example Indirect Artifacts
− LMASA: Rationale section of the BOE Forms showing identified 

attributes.
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PIID Repository Standard

• Institutionalized Best Practices from the 2007 Appraisal
− Program evidence folders with consistent folder architecture 
− Hyperlinks to evidence embedded in the PIID
− Use of screen shots of tools
− Use of a thread of evidence for multiple practices

• Defined a detailed structure for evidence folders
− Program Integrators supporting the projects followed a 

common architecture
• Educated the Program and Functional POCs with PIID population 

responsibilities on this approach
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PIID Repository Standard 
- Evidence Directories

• CMMI Evidence directory and its 
subfolders are structured to have a 
seamless connectivity to the PIID data 
structure

• This repository is stored on a server 
controlled by the project

• Permission to add/delete the contents 
of the repository is highly restricted.  
Read access only for SCAMPI 
participants appropriately cleared.  The 
program POCs have permission to add 
and remove access.

• Each PA shall have an independent 
folder that contains subfolders 
representing GPs and SP and the 
corresponding direct or indirect 
evidence.
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PIID Repository Standard 
- Z-Repository

Folder Name Typical Contents

Meetings Mtg minutes, Outbrief presentations, attendance rosters, etc.

Metrics Scorecards, EVMS measures,  AutoMet data, emails 
associated with metrics, etc.

Plans Program documentation that instantiates core processes on 
the program; plans are usually marked with a unique plan 
number.  Examples in the PMP, SDP, Risk Plan.

Reports Test reports, certification reports, AutoMet data reports, 
supplier audit reports,…

Resources
(people, $$$, 

and tools)

Staffing lines/rockpiles, org charts, tool purchases/upgrades, 
budget details, assignment of POCs, team charters, …

Screen Shots Screen shots of user applications that do not intuitively fit 
into a specific category.

Tech 
Documents

Not official program plans; this category includes Config 
Description Documents, Customer correspondence (e.g., 
CDR close out letter, etc), change requests, worry lists 
(prior to becoming program risks), SOW, WBS, invoices, 
shipping paper work, 

Training Typical artifacts include course material, course syllabus, 
training rosters, …

Retired As evidence is refreshed, the previous version is moved to 
this folder.  

•The Z-Repository is used 
to store a single instance of 
each artifact.  Its structure 
has folders that are 
categorized by the different 
types of evidence data.

•Evidence provided via a 
Microsoft object (Word, 
Powerpoint, etc) or an 
Adobe object.  For cases 
where evidence is 
extracted from a database 
or tool, the evidence is 
submitted as a screenshot 
of that interface.
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PIID Repository Standard –
Screen Shot from PIID Tool

file server 
hyperlink not a 

web page

CMMI practice
identifier
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Opening Brief Standard
- Strategy for Affirmations for GPs

• Provide as many affirmations for GPs in the Opening Briefings as 
possible

• Developed a template for the projects to use for their Opening 
Briefings
− Targeted specific GPs to consistently address in each Program 

Opening Brief
− Coordinated via cross-program dry runs 
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Sample of Opening Brief Slide Covering GPs
GP 2.2 Plan the Process

Artifact PP PM
C

IP
M

R
SK

M

R
EQ

M

R
D TS PI VE
R

VA
L

C
M

PP
Q

A

M
A

SA
M

D
A

R

Program Management 
Plan X X X X X X X X

Systems Engineering 
Management Plan X X X X X

Configuration 
Management Plan X

Software Development 
Plan for the Mission 

Systems
X X X X

Requirements 
Management Master Plan X X

Requirements Work 
Package Concept of 

Operation
X
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PIID Population Approach

• Improved the PIID Lifecycle from the 2007 SCAMPI to allow for 
‘corrective action’ and ‘refresh’ states

• Developed “How to Build a SCAMPI Quality PIID” providing details 
for the PIID evidence storage approach

• Assigned CMMI project team members and program personnel to 
work as a team to identify the best evidence

• CMMI project team members review the PIID evidence for approval 
or to identify corrective action

• PIID contents are verified before the appraisal
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PIID Management Approach

• PIID Record Life Cycle States

− No Data – A practice in scope of appraisal needs to be populated 
but has no PIID data

− In work – The PIID record information associated with a piece of 
objective evidence is being populated

− Submitted – The PIID record information is complete and 
submitted for quality check

− Audited – The PIID record hyperlink works and information 
referenced within the record can be easily located

− Reviewed – The PIID record has passed an internal review of the 
objective evidence it references

− Appraisal Ready – The PIID record has passed an external 
review of the objective evidence it references

− Corrective Action – The PIID record has failed an Audit, Internal 
Review, or External Review
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PIID Verification and Validation

In Work

Audited

Reviewed

Submitted

Appraisal
Ready
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PIID Reviews

• Four PIID Reviews scheduled prior to SCAMPI B
− Allows for minimum number of CMMI project staff to support 

the appraisal projects
− Spreads population of the PIID over 8 months
− Provides dry run of the classified data
− Demonstrates network and security accessibility for non-Aero 

and non-LM members
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Conclusions

• Early indications are very positive
− First PIID Review completed September 28-October 1
− Review was completed ½ day early
− Four of the five programs had less than 10 corrective actions 

each, most were resolved during the PIID Review dates
− Significant overall project cost efficiencies have been realized
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Questions?
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