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BMPCOE ... What It Does And How It Fits

 Integral Part of ONR'’s Balanced Portfolio for Now and Future

BMP Core Capabilities

Discovery Invention Innovation Deployment

« S & T to Production / Technology Realization
From the Lab to the Fleet
*Technology Push
*Concept Pull
*Spiral Development
*Sustaining Technologies

*Maximizing Efficiencies



Organizational Structure
Technical Capabilities



Organizational Structure

Program Management
Office of Naval Research

Associate |, Operations Center
Director BMP Center of Excellence

7 UMCP |

™ boc |

WILLCOR/CSC (35)

Survey Team
Support (150)




Mission

Mission: To provide a national resource to foster
the identification and sharing of Best Practices
being used in government, industry, and
academia, and to work together through a
cooperative effort aimed at strengthening the U.S.
Industrial base and its global competitive position.



BMP Center of Excellence

* Navy’s Best Manufacturing Practices Program

— Identify, Validate, Document, and Distribute Best Practices

e Department of Commerce

— Deliver BMP to Small- and Medium-Sized Companies

 University of Maryland, College Park

— Introduce BMP into College of Engineering

Center of

Excellence




Since 1985 BMP Has . . .

« Conducted 135 On-site Surveys

* Documented More Than 4,000 Practices

* Developed Program Manager’s WorkStation
* Developed Collaborative Work Environment
» Created BMP Center of Excellence

* Opened 10 Regional BMP Satellite Centers

« Attained National Recognition



Satellite Centers Leveraging Resources

Ames

(lowa Procurement Rockford Columbus
Outreach Center) (Rock Valley College) (Edison Welding Institute)

York

(MANTEC, Inc.)

“Washington, DC

(Department of Commerce)

L
]
1

Ft. Belvoir
4 (Defense Acquisition University,
/ : Northeast Campus)
Corona Clemson

(South Carolina Research Authority-
Applied Research & Development

Institute)
Oak Ridge

(Department of Energy)

O EVEIRVEREC
Assessment Station)

New Orleans

(Gulf Coast Region Maritime
Technology Center)



Core Competencies

Surveys
- Technology Transfer
- Benchmarking
- Business Process Reengineering

Systems Engineering Web Technologies
- Expert Systems - CWE

- Risk Management - Oracle 8i

- Engineering Support - CORBA

- Failure Analysis



Unique Survey Process — Flexible And Non-Threatening

Company Makes Request and Controls Content

Focus on Process — Not Product
All Data Validated by Team of Experts

Immediate Feedback Provided ——

Report Distributed Nationwide




BMP Validated Best Practices

The BMP Program Defines a Best Practice as:

an established documented process, technique, or
Innovative use of equipment or resources that has
a proven record of success in providing
significant improvement in cost, schedule, quality, performance,
safety, environment, or other measurable factors which impact the
health of a company.

The BMP Program Defines an Information Item as:

a practice that does not have a proven track record or is not
significantly different from what others are doing. An Information
ltem could have the potential to be a best practice.




What's In It For Government And Industry

* Technology Transfer

* Benchmarking
» Promotes What the Organization Does Well

* Provides Higher Quality, More Reliable

3
Products and Services ”

* No Cost Beyond the Organization’s Time to —_ “
Participate o

BMP Is A Win-Win Opportunity



Best Practices Break Out

Design Management
16% 33%
Test
- Logistics
4%
Production i
299, Facilities

12%




BMP Survey Distribution

Government
Large 28%
: .
A Academia
3%
Medium Small
12% 18%

...Collected From 135 Surveys Since 1985



Surveyed Organizations — For Example . . .

Large

— Lockheed Martin, Northrop Grumman, Raytheon, Rockwell Collins,
Weirton Steel, JLG, Cincinnati Milacron, Texas Instruments

Government

— NAVSEA PMS-422, USCG LANT/PAC-Maint.Fac., NASA Kennedy &
Marshall, DOE-Oak Ridge, Sandia, & Livermore National Labs, NAWC-
Lakehurst, NUWC-Keyport, NADEP-North Island, 8 Army Depots

Medium

— Stryker Howmedica Osteonics, Applied Research Lab-Penn State, Kurt
Manufacturing, General Dynamics Armament Systems

Small

— Frontier Electronic Systems, Sharretts Plating, Thermacore, Dayton
Parts, Hamilton Standard, Nascote, United Electric Controls, Wainwright
Industries, and Orenda Turbines and Strite Industries (Canada)

Focused

— Polariod Corp., City of Chattanooga, USS Carl Vinson, Elizabethtown
College, Northrop Grumman



Program Manager’'s WorkStation

Reduce Risk Throughout Acquisition Process
— KnowHow: What To Do

— TRIMS: Keep On Track C]

— Database: Where To Get Help

Tested and Used by Government and Industry

Taught at Defense Acquisition University and
Industrial College of the Armed Forces

OSD Deskbook Tool

Your Electronic Consultant Now And For The Future




Web Technologies

« Collaborative Work Environment
— Integrated Windows Programs
— Work Groups
— Automatic Notifications
— Calendars
— Fully Indexed Site Allows High Speed Searches
— Self Managing

« Additional Features for Customization
— Chat
— Streaming Video
— Dial-in
— E-Mail



Customer Usage

Web Activity — June 2003

* 1,636,813 Hits
— 94,560 Average per Day

« 77,396 User Sessions
— 2,579 Average per Day

* Top Downloads
— 1,544 Systems Engineering Model
— 1,067 Producibility Guideline Document
— 532 Anniston Army Depot Survey Report



Sample Customers — Broad Support for BMPCOE Tools

* ASN DASN(TSC) - International
» NAVSEA - International

* NAVAIR - International

« Commander MARCORSYSCOM

« DFAS
« Joint Chiefs of Staff

... COSIP Radar

... SM/053/SSTD

.. MIDS IPO/LINK-16

.. Red Team Support/Dragon Eye/

LW 155/CLAWS

.. Integrated Digital Environments

.. Integrated Digital Environments



Academic Curricula Influence

« BMP and PMWS Required in DAU Advanced Course
Curriculum

— DAU Looks to BMP for Acquisition Reform Innovations

— More Than 3,000 Students Exposed Yearly to BMP and PMWS
— Many Students Become PMWS Users
— Some Students Become Work-for-Others Customers

« BMP and PMWS Included in ICAF Advanced Manufacturing
Seminars

« NAVSEA PEO TSC (Theater Surface Combatant) Risk
Training

« UMCP MTECH (MD Technology Enterprise Institute), Army
Research Lab Manufacturing Management Seminars



BMP’s Current Contributions

» Naval Transformation Roadmap
* Future Naval Capabilities (FNCs)



How BMP Fits Into The Naval Transformation Roadmap: Capabilities

Transformational Capabilities
Sea Strike Sea Shield Sea Basing FORCEnet

Persistent Intelligence,|  Time Sea Based | Shipto | Theater Air |Littoral Anti Mine Compressed Enhanced Sea-
st% Sensitive | Information | Objective | & Missile Sea | Submarine | Counter- Homeland Deployment & bourne Positioning
BMP Programs Reconnaissancé Strike | Operations | Meuver Defense [Control| Warfare measures Defense | Employment Times of Joint Assets FORCEnet

Submarine SAYCOM HDR Antenna K

U.S. Marine Corp Un eration Center (UOC) \
Program X T
Dragon Eye

Complementary Low Altitude
Weapon System (CLAWS) X
AEGIS Ballistic Missile Defence (AEGIS BMD) X

STANDARD Missile&\Program (SM-2 BLOCK IVA) BM P P rog r’a m s
NAVSEA 053
MLTRINTOMWL NFORITONDSTRELTON Submarine SATCOM HDR Antenna

SYSTEM (MIDS)

DVR U.S. Marine Corp Unit Operation Center (UOC)

U.S. Marine Corp Adv. Amphibious ASsault
Vehicle (AAAV) Reliability, Availability, Pr
Maintainability/Rebuild to Standard (RAM/R Og ra m

N Dragon Eye

Complementary Low Altitude
Weapon System (CLAWS)

 BMP Has the Capabilities Needed for Naval Transformation
 BMP Directly Contributes to Critical Programs




How BMP Fits Into The Naval Transformation Roadmap: Processes

Transformation Process
Navy Transformation Marine Corp Tranformation
Sea Trial: ise: New Leap- Expedltlonary
Process for Ahead Force Dev.
m Te System

Organizational| Operational Business
P Programs Human Cap|ta|

Agility Concepts chnology Reform

Gore BINP Project -- —1 |, |
BMP Satellite Centers
Outreach Activities

BMPNet Development & Operations BM P P I"Og I'a m S

Website Development & Operations

PMWS Development COI'e BM P Pl'Oje Ct
Sytems Engineering & Risk Management BMP Surveys
Procesg Reengineering

Production§upport BMP Satelhte CenterS

Special Projectss Port Security, Integration &

beroperabily Outreach Activities
BMPNet Development & Operations

Website Development & Operations
PMWS Development

« BMP Core Program Contributes to Naval Transformation Processes
« BMP Plays an Important Role in the Marine Corp’s Leap Ahead
Technology Programs




BMP Ties Into ONR'’s Future Naval Capabilities (FNCs)

FNCs BMP Capabilities & Experience
Autonomous Operations Dragon Eye
Capable Manpower PMWS & CWEs: Tools & Training
Electric Ships & Combat NAVSEA 053

Knowledge Superiority and
Assurance

TRIMS, MIDs, SIAP, Link 16, SIAMP

Littoral Antisubmarine Warfare

SSTD

Littoral Combat & Power

STANDARD Missile

Missile Defense

STANDARD Missile, AEGIS Ballistic Missile Defense, MDA

Organic Mine Countermeasures

N/A

Platform Protection

STANDARD Missile, SSTD, MK4

Time Critical Strike

STANDARD Missile, Dragon Eye, Lightweight 155mm Howitzer,
MIDS

Total Ownership Cost Reduction

Reliability by Design, Producibility

Warfighter Protection

STANDARD Missile, AEGIS Ballistic Missile Defense, Dragon Eye,
CLAWS, LW 155 Howitzer, MIDS, AAAV, AAV, UOC, Predator




Risk Management Using

The Program Manager’s
WorkStation (PMWS)




Some Facts

« Defense Science Board Studies Indicate that 80% of all Programs
that Fail, Fail for Engineering not Technology Reasons

« Example: N43 Reports that Over 65% of all Fleet Reliability
Problems are Due to Inadequate Design

« February 1998, GAO Report to the Subcommittee on Acquisition &
Technology, Committee on Armed Services, U. S. Senate

— Since 1975 Schedule Overruns Average 24%
—  Weapon Systems Overruns Cost 20% - 40%

«  With Acquisition Reform and Performance Specifications, We Must
Monitor the Engineering Process to Understand Program Risks

Do Not Get Technology Tunnel Vision




System Effectiveness Is No Simple Equation

SYSTEM

EFFECTIVENESS

A

AVAILABILITY

T

Operator

System
eHardware
*Software

| Manning
Levels

— Morbidity
— Duty Cycle

— Personnel
Policy

— Space Layout
— Habitability

— Mission
Frequency

T

— System Frequency

— Mission Frequency

DEPENDABILITY

T

System
eHardware
*Software

CAPABILITY

T

Operator

Human
Reliability

Duty
Cycle

Personnel
Policy

Manning Levels

Vulnerability

Habitability

Demand
Frequency

System
Operator *Hardware
*Software
. | Function
Training Performance
Design
—Selection 3
— Environment
— Experience d 2Y (@
—— Motivation — Doctrine
— Environment — Utilization
Equipment ili
— Doty — Utility
—Procedures 4
L Stress,
Workload

MISSION DEMANDS




To Leverage Quality Look To Design

”I"""f i

:




Opportunities For Failure

Vendors Subs Prime Loadout
Design Proble?n: Observation
Test Observation | Observation
: QA Typically Only
Manufacturing Helps Here

Quality Problems Usually Evidenced in

Succeeding “Phase”




The Anatomy Of A Failure

Parts |-|Black Boxes|-| WRA |-|Subsystems|-| Systems | -

Products

Unless Redundant All Must Work
Statistics are Meaningless in a Sample Size of One

No Such Thing as an “Electronic” Failure; All Failures are
Mechanical or Chemical

Lack of Following a Formal Systems Engineering Model
(Schedule Pressure)

Most Review Actions Actually Improve Schedules




A Proven Approach

Identify - Root Cause of Problem (Not a Fix)

— Analysis - Prevent Recurrence (New Processes, etc.)

L» Effect Change - Where Necessary at a Time of
Minimum Impact on Schedule




Identify

Risk Management

Process :> TRIMS
> Pedigree
Parts
:> Root Cause " 'V'etf@
Machine Materials
' :/'\ Allocated Traceable
~==00 Baseline | Testable




Analysis

« All Factory Assembly & Test Data / Failure, Defect Records
for a Selected Period of Time

« (Categories
— Design Related (Not Derated . . .)

— Manufacturing (Wrong / Bad Parts / Workmanship . . .)

Review Processes Where Trends Indicate



Effect Change

« Design Review Support

« Recommendations for Change
— Processes

— People / IPTs / Workgroups
— Contractual

— Analysis / Test

« We Stay With the Program and Contractor to Review Compliance
With Action Items



PMWS — Your Electronic Consultant

&% KnowHow Book: Expert Syztem on Systemz Engineering

Eile Bookmark Optionz  Module printing  Help [LIJ BMP Databasze

e : (‘i‘) Eile  Fiter Help

Back Forward Search EBemawe Di

S AR = R I s = 4 o | Northrop Grumman. Defensive Systems Division - Rollin
Options  Edit Help

-

£ Northrop G Back Eanimand [Eapy Erint Export

(e

& NASA Marshall Space Flig

“=THIMS ¥3
File Baszelring Option: Reporting Help

1eH B SmE SrE

Summary Detailad
B |

4.1 4.2 a1
APM Missile Body )

Concepl Sudies Approval

Manufacturing




Technical Guidelines Documents

Purpose:

Provide a Cost-Effective
Alternative to Government
Military Standards for Design
and Manufacturing
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KnowHow

m K.nowHow Electromic Library _ (O]

File Bookmark Option:  Help

Search

Book List

EXIT
E xit

Title

Author

Document ID Comment

Defense Syztem Software Development

Defenze Syztems Software Quality Program

Dept of Defensze |nstruction 5000.2

Dept. of Defenze Directive S000.1

Dezign Guidelines far Prevention and Contral of Avionic Carrazion
EMPF Tech Brief on Connector Solderability Problem
Ervironmental Guideling Document - How to be Green and Stay in the Black
E quipment Alternatives for Precizion Cleaning

Ewxpert Syztem on Systems Enginesring

Foundations for Excellence in the Chemical Process Industries
General Requirements for Electronic E quipment S pecifications
More Power For The Dollar

Summary of Book : Expert System on Systems Engineering

DoD

LoD

Dept of Defenze
Department of Defense
BrP

EMFF

BMFPCOE

b artiry b arietta

BrP

Amerncan Chem. Society
DoD

DOD-5TD-2167
DOD-5TD-2163
DOD-6000.2
DOD-5000.1
MAVMAT P 4855-2
EMPF

MAYWS0 P-3630
Precizion Clean
Ex-SE

Chem Excellence
MIL-5TD-2036

Office of the Aszistant Secr... NAWSO P-36414

Thiz Technical Eeference Guide recognizes and avoids the most common traps that cause techmical problems i the
acquisition process. Includes complete "How-To's" on all major svstems engineering processes,

FrowHow Books: 31

[Ez] - Expert Spstem.




KnowHow [Book] Builder

KnowHow Builder - EX-SE
File ContentTree Toolbars Edit Format Project Insert Table Options Help

OewE&E 4 = ond it

| =l =1l

x> F Y e EE

Content Trae Edit Teut | Edit Source | Preview | Book Info |

B summary ﬂ High Level Summary (DN/B) W Printable

- Q‘ Development Pragram - Select Program Phaze
= Q‘ Determination of Meed [DN] . : J
=4 Buyer [DN/B) High Level Summary
High Lesel Summary [DN/B] D - RN _[_- N d l’ B .,
. @ Traa By Tompinte DG (Determination of Nee uver)
- '0 Logistics Traps - Manpower and Perzonnel [DN/B]
E Manpower and Perzonnel Trap 1 [DM/E)

=40 Management Traps - Fersannel Requirements (DN During thiz phase there are two 1ssues which are considered best

B Perzonnel Reguirements Trap 1 [DM/E) . . .
& Personnel Requirements Trap 2 [DN/B) practices - deterrnining manpower and skl levels up-front and early for

-4 Detailed Guidance DN/B] incluzion in developtnent specifications, and the establishment and
-4 Laogistics Planning/Execution [DN/E) retention of a qualified team to worls with the program manager.
&= Determing Logistics Requirements [DMAE]
= Q Frogram Planning/M anagement
& Obtain/Retain Key Personnel [DMN/B]
& Developer [DM/D)
- & Concept E#ploration [CE]
- Q‘ Buyer [CE/E]
& High Level Summary [CE/B]
= Q‘ Trapz By Template [CE/E]
- Q Funding Templates [CE/B)
= Q kaney Phasing Traps [CE/E]
& Money Phasing Trap 1 [CE/B]
& Money Phasing Trap 2 [CE/B]
& Money Phazsing Trap 3 [CE/B)
- 0 Deszign Templates [(CE/B)
- Q‘ Cormputer Aided Design [CAD] Traps [CEL/B)
& Computer Aided Design [CAD] Trap 1 [CE/
= Q‘ Dezign Analyziz Traps [CESB)




BMP Database

d BMP Databaze _|Of =|

Fil=  Filter Help

> [ =

Forward Search Display Erint E}{pn

Sart by |Cu:umpany MNarme j Mumber of Abstracts: 2644

EXIT
E =it

|Cnmpany Mame

Survey Date |R

*Company Mame Cross Reference List*
"%'s‘- Air Force Plant #44 Hughes Missile Systems Company - Tucson, AL
&% Anniston Army Depot - Annistan, AL
&% Applied Research Laboratory, The Pennsylvania State University - State Callege, PA
&% Augusta Technical Institute - Augusta, GA
&% Bell Helicopter Textron, Inc. - FortWorth, Tx
f{,.‘:. Bell Helicopter Textran, Inc. - Farth Woaorth, T
&4 Chemeketa Community College - Salemn, OR
& Cincinnati Milacron, Inc. - Cincinnati, OH
&4 City of Chattanooga - Chattanooga, TH
& Computing Devices International {General Dynamics Infarmation Systems) - Minneapolis, MM
& COMAX Florida Corporation - 5t Petersburg, FL
& Corpus Christi Army Depot - Corpus Christi, T
&% Dayton Parts, Inc. - Harrisburg, PA
& Department of Energy, Oak Ridge Operations - Oak Ridge, TH
&% Derry Area School District - Derry, PA
&% Des Moines Area Community College - Des Maoines, [A
“E4 Dover Alt Force Base - Dover, DE
&% Electric Boat Corporation, Guonset Point Facility - Marth Kingstown, RI
&% Elizabethtown College - Elizabethiown, PA
&4 Hamilton Standard Electronic Manufacturing Center - Farmington, CT
&% Harris Semiconductor {Intersil Corporation) - Palm Bay, FL
"%?- ITT Diefense and Electranics - Mclean, W&

@ These surveys are conducted and validated by the Best Manufacturing Fractices Program.
‘%3 These reports are independertly submited by members of industry. (%)

* Mote: Mon-BMP zurveys are not walidated by the BMP program, but are included to provide additional information.

06/06/1999 |
1100111996  __|
04f06/1998
0308/1 998
1201011996
101411988
1150611996
12M131996
051211997
04f22/1996
1060171992
051911992
0112611998
062611995
1100311996
10511996
12M 911996
1060171996
032271998
111711997
1000471993
0162411994
10M 071996

-

o

«f inright column indicates reviewed survey, date is review date.




Why TRIMS?

* Process Oriented Risk Management — Predictive
» Tailorable — Users Can Develop and Publish Their Own Baselines

« With Acquisition Reform and Performance Specifications, We Must
Monitor the Engineering Process to Assess Program Risks

« Taught at DAU, Desk Book Approved Tool, Numerous Awards

In Acquisition Reform You Only Get The Contractor’s Processes




What Is TRIMS?

« TRIMS (Technical Risk Identification & Mitigation System): A
Methodology for Doing Knowledge Based Process Oriented Risk
Management

* Includes Set of Software Tools to Help Implement the Methodology
(Navy Owned, Fixed Revision Cycle)

* Qutgrowth of DoD 4245.7-M and NAVSO P-6071 Templates

* Fully Compatible with BMPCOE Combined Government / Industry
Systems Engineering Model

* Fully Supported: Training Classes, Computer-Based Training,
On-line Help, 24-hour Help Desk

Process Based And Predictive




TRIMS Systems Engineering Baseline Templates

DESIGN

Design Refer. Mission
Profile

Design Requirements
Trade Studies

Design Policy

Design Process

Design Analysis

Parts & Mater. Selection
Software

CAD

Design for Testing
Built-in Test

MANAGEMENT

Manufacturing Strategy

Data Requirements

Production Breaks

Determining Defining

Prepare Requirement

PRODUCT TQm
|
Money Cost
St Phasing Assessment
|
TEST PRODUCTION FACILITIES LOGISTICS
Integrated Test Manufacturing Plan * Modernization * Logistics Support
Failure Reporting Qualify Manufacturing » Factory Qualysis Personnel
System Process Improvements * Manpower & Requirements
. . a0 Personnel
Uniform Test Piece Part Control * Productivity
RGN Subcontractor Control S ’ Euzipor:']t eﬁtTGSt Technical Risk
Software Test Defect Control * Field Visits/Site quip Assessment
Desiqn Limit Surveys * Training Materials
9 Tool Planning & Equipment

LIFE .

Special Test * Spares

: Need for System
T_est, Analyze & Equipment (STE) « Technical Manuals
Fix (TAAF) CAM
. * Logistics Analysis Documents

Field Feedback . -

Manufacturing Documentation Quality Assurance
Temp Screening
Development/ Producti Design/Milestone
Execution roguction Review Planning

Fabrication

Configuration Control
Design Reviews
Design Release

Bread Board Development
Concept Studies & Analysis
Brass Board Development

Specification
Dev/Allocation/ Validation

Prototype Development &
Review

Design for Assembly

Software
Simulator

Environmental Issues

TRANSITION PLAN

Make or Buy Decisions

New PMWS
Templates




TRIMS Proactive Methodology

Guidance

Risk Assessment

/\

Documents —>
Engineering
Process Model ~

Statistics

Milestone —

Dates
Personnel 5

Assignments
Question _ |
Weighting
Due Dates —>
Compliance _
Status

References —

Probability Effect
Mission Profile
Past Planning & System <— Schedule
Experience Tracking Architecture [<— Quality
v v v Cost
Risk Management
Y
<— Risks
TRIMS

* Risk Management
* One Shots

» Multiple Program Rollups
« Automatic Updates

<— Next Actions

<— Responsibilities

< Action Item
Tracking

Understanding The Future Effects Of Today's Decisions




TRIMS - The 2nd Derivative Of Cost And Schedule

1st 2nd

Position perivative Velocity  perivative Acceleration

Schedule geactive Technical proactive Process
Cost Issues Issues

Position Function Data Is Problem Management

For Risk Management, Derivative Data Must Be Used




Example: Standard Missile Total Risk Management System

Tracked
Products Via , .
> Risk Register
(Technology Risk) ,
|dentified
Via
Maintained By
Engineering * IPTs
Process
Risks
* |dentified
*Tracked
*Mitigation Advice
\ 4
Technology Risk
Maintained By <— | KnowHow

*BMPCOE
‘NWAD

*TechReps
*IPTs

Identification & Mitigation System
(TRIMS) BMP Database




Example: TRIMS Use — How Initiatives Are Chosen

Highest Effect for Customer

 Wide Request for Comments and
Recommendations

* True “Leverage” Potential Schedule

Reduction

» Intersection of: v/~ Weaknesses
— BMPCOE Metric '\
— Typical Schedule Driven “Skips” -
— Test Round Weaknesses From Statstical
Weaknesses

Contractor Standard Process



TRIMS - High Level (WBS) Rollups

"= TRIMS ¥3 - All-Purposze Missile [ System ] = [=] B3

File Baszelning Options RBeporting  Help

5 = B = - = EXIT

Summary Detailed

Summary » Category F 3.0 Funding 6.0 Production

1
N |
N

Element »
APM Mizzile Body

APM Warhead

|

2] |

Key, TeD |ICWIREE] ted Risk [HIEREEE FE  CurrentElement: APMWarhead




TRIMS - Expanded View

“=TRIMS ¥3 - All-Purpoze Missile [ System ]

& Ch & Ch

Summary Detailed

A

4.1
APM Miszile Body Manufacturing Plan

y 4.3
P o Qualify
APM Mi=szile Body Failure . . .
- - feporting System Ma';':;‘::‘g:;'“g

4.5 E.3

APM Mi==ile Bo Parts and Software Design Software Test
v Materials Selection

4.10
4.11 4.1z
APM Mis<zile Body Life Tool Planning

Teo |DEROREE Med Risk  EERIEEE (WA CurentElement: APM Missile Body




Continuous

TRIMS - Primary Input Screen

-=Browse/Edit [ APM Mizzile Body: Deszign ]

n Analysis

nment;
o " = Rank: T1%
Initiate: lan IRADDesigne 7

Monitar: Derek Designer 7 Last Updated 117

Approve: Mar Manager

Motes:

| -]

4.6.1 Do the contractor's corporate standards identify design analysis as an - |
integral part of the design process?

Compliant:

Contractar policy 123 dist. to design on ¢

rReftFile: [ (3 Atach Ref Fie Launch .
Process Sl e
Improvement

Loop

Cue Date: 01030052002 (Time remaining: 442 Days) @1’

Action list  EO
Performer:  |Ed Environmental

Search: ko ruoeH oy BMF Datahase

Store
Computer
Action
Iltem Plans



TRIMS - Baselining Options

Bazelining [APM Mizzile Body]

Required

=

Elernett Propy

Optional

£

Edit Per=onnel L==ign Personnel




TRIMS - Fully Tailorable Screens And Reports

Filter Option

ermplate Filter | Cuermy Filker | Report Options |

i« Show All Templat i~ Hide All Templates

excapt hide the following

[~ High Ri
[~ TBD Termjpl:
[~ Blank Termj

[~ Templates that : nedule

[ Templates that affect Performance

v [




Risk Management Using TRIMS Program Series (Sheet 1 of 3)

RUN

TRIMS PROGRAM

BASELINING

WANT TO
ADD TO
KNOWLEDGE
BASE?

BASELINING

BASELINING

IF DESIRED ADD
NEW CATEGORIES,

BROWSE EDIT/BOTTOM

v

TEMPLATES.
KNOWLEDGE
BASE QUESTIONS
(SEE NOTE)

BROWSE EDIT/TOP

PAGE THROUGH NEW
TEMPLATE QUESTIONS

FILE/CREATE
BLANK SHELL

& TAILOR WEIGHTS
BASED ON PROGRAM
SPECIFIES
(AS REQUIRED)

Y

SAVE
NEW
BASELINE
(IF DESIRED)

h 4

HAVE YOU
REVIEWED/
TAILORED

ALL
TEMPLATES?

BROWSE EDIT/TOP

PAGE DOWN
TO NEXT
TEMPLATE

SET CHECK TEMPLATE
> MILESTONE P| START DATE(S) & TAILOR
DATES (AS REQUIRED)
Y
FILE BASELINING BROWSE EDIT/TOP
OFEN OR ASSIGN ADJUSTIMAKE
CREATE NEW »| RESPONSIELE S S TEMPLATE
PROGRAM FILE PERSONNEL ASSIGNMENTS
(OPTIONAL) (AS REQUIRED)
« SYSTEMS ENG
+ SOFTWARE DEV
(OTHERS)
@ BASELINING @ BROWSE EDIT/TOP
SUMMA IELD
MATRIX > FOR NOTES, KEY
SUBSYSTEMS LISTS,
ETC. (AS REQUIRED)
I -
Ll
BROWSE EDIT/BOTTOM @ BASELINING
PAGE THROUGH
. | TEMPLATE QUESTIONS SAVE
P & TAILOR WEIGHTS P WEIGHTS
BASED ON PROGRAM MATRIX
SPECIFIES (IF CHANGED)
(AS REQUIRED)

NOTE:

WHEN ADDING PRODUCT ORIENTED TEMPLATES (BASELINE IS PROCESS ORIENTED) SEE ADD QUESTION HELP MENU (F1) FOR GENERIC TECHNOLOGY RISK QUESTIONS.
TOGETHER THESE QUESTIONS MAKE UP A SPECIFIC TECHNOLOGY RISK TEMPLATE. ADD TEMPLATES FOR ALL "RISKY" AREAS, SUBSYSTEMS OR COMPONENTS.



Risk Management Using TRIMS Program Series (Sheet 2 of 3

KNOWHOW! <
@ KNOWLEDGE BASE YES
DO YOU
UNDERSTAND GO TO KNOWHOW @
—P QUESTIONS (NAVSO P-6071 ETC)) BROWSE EDIT @
AT BOTTOM AND READ ARE @ BROWSE EDITITOP
OF SCREEN? ON-SHRIECT ASSIGNMENTS
AT REGULAR STILL REVIEW >
INTERVALS, UPDATE APPROPRIATE? ASSIGNMENTS &
PROGRAM DATA UBDATE
APE BROWSE EDIT/TOP
START DATES o
STILL REVIEW & »
BROWSE EDIT/COMPLIANT oL s FRipul
HAVE RESPONSIBLE PEOPLE START DATE(S)
> READ QUESTION(S) &
e ANSWER YES, NO,
UNKNOWN, PARTIAL CREDIT
BROWSE EDIT/REFERENCE i
.| ProvIDE PROOF OF YOUR
|  ANSWER, FROM PROGRAM @
DOCUMENTATION, ETC AREALL e
TEMPLATES TEMPLATES, OR NO
> YOU ARE QUESTIONS NEEDED
RESPONSIBLE FOR A PROPERLY A
UP-TO-DATE? MONITOR
BROWSE EDIT/NEXT ACTION LROGRAMY,
PROVIDE INFORMATION, ON
- WHAT YOU ARE GOING
TO DO NEXT TO GET,
OR STAY COMPLIANT
WITH QUESTION . FILEICREATE
BROWSE EDIT/TOP BROWSE EDIT/BOTTOM @
BASELINING: BLANK SHELL
PAGE THROUGH NEW
ADD CATEGORY TEMPLATE QUESTIONS SAVE
BROWSE EDIT/ PAGE DOWN TO TEMPLATE AND/OR » & TAILOR WEIGHTS NEW
NEXT ACTION DATE NEXT TEMPLATE QUESTIONS AS BASED ON PROGRAM BASELINE
OF "YOURS NECESSARY SPECIFIES (IF DESIRED)
PROVIDE DATE (SEE NOTE) {AS REQUIRED)
> WHEN NEXT ACTION
WILL BE DONE
LEGEND:
TRIMS
MEMNU
DECISION EXTERNAL

ACTIVITY INTERFACE




isk Management Using TRIMS Program Series (Sheet 3 of 3

REPORT GENERATION & ANALYSIS

O =
ROLLUP

STEP UP & DOWN

THROUGH REPORT :

SELECT ROLLUP

ANALYZE WHICH FILE TO VIEW
"SYSTEM" NEEDS OR EDIT
MOST ATTENTION

YES MAKE

MORE
ROLLUP(S)
VIEW

@ SELECT @ CREATE FILE/ CREATE @ SELECT
OPTIONS BOTTOM FILETOP FILES
CREATE

A ROLLUP

CREATE

IF WANT ROLLUP

SELECT OTHER

- [ ENTER I

CREATE DEFINITION FILE IN ROLLUP AND/OR
?35'5&2 ROLLUP | DIFFERENT DIRECTORY g ROLLE = TRIMS FILES

OTHER THEN DEFAULT
ROLLUP L EeT DIREaRT TO VIEW TOGETHER
® @ THIS PROGRAM ALLOWS
RUN RUM USER TO COMBINE
TRIMS PROGRAM ROLLUP SEVERAL TRIMS FILES
PROGRAM INTO ONE "REPORT KNOWHOW!
KNOWLEDGE BASE
FOR REDS &
ROLLUP
REPORT/ @ REPORT/ YELLOVS, REVIEW
KNOWHOW GUIDANCE
REPORTS @ QUERY REPORT QUERY REPORT O OLIDANCE
0O YOU
AT REGULAR WANT, DETAILED, RETMLER FROM QUERY - “ePRINT**
—’ INTERVALS SUMMARY OR REPORT SCREEN Ll REPORT TO Ll
"PRINT" ROLLUP SELECT CRITERIA SCREEN, PRINTER @ BMP
REPORTS REPORT FOR REPORT OR FILE CATRBASE

FOR REDS & YELLOWS,
SUMMARY

REVIEWS BMP DATABASE FOR
PROVEN SOLUTIONS WITH
POINTS-OF-CONTACT

REPORT/SUMMARY

PRINT

SUMMARY
REPORT

EMPONETWORK

FOR REDS & YELLOWS, CALL
BMPONET & CHECK SIGs
FOR INFORMATION AND SEND
E-MAIL CALL FOR HELP
IF NEEDED

COST/SCHEDULE RISK

FOR REDS & YELLOWS,
CALCULATE IMPACT OMN COST/
SCHEDULE IF PROBLEM OCCURS,
AS RESULT OF TECHNICAL

REVIEW REPORT
TO DETERMINE
WHERE TO FOCUS
RESOURCES

FILEISAVE PROJECT AS

CURRENT STATUS

RISK AREA
CAN BE SAVED .2 v
UNDER A NEW -
NAME IF DESIRED




What Is TARS?

* TARS (TRIMS Advanced Roll-up System): A Methodology for
Combining Risk Metrics From Multiple TRIMS Element or System
Files Into a Single System-Level Metric

 Based on TRIMS Knowledge-Based Process-Oriented Risk
Management

» Used for System-Level Risk Analysis — Identify Where the High Risk
Areas Are

* Includes Comprehensive Report-Generation Capabilities

Advanced System-Level Capability




The TARS Methodology
* Begin by Calculating Risk Percentages at the Category Level

- Each template is worth a certain number of “points”, depending on it’s
assigned weight

- Total the number of “points” for each risk-type: Low-Risk, Medium-Risk, High-
Risk, To-Be-Determined, and Not-Applicable Templates

- Divide each sub-total by the total number of points for the category, to
convert sub-totals to weighted percentages

- If any sub-total is non-zero before being divided by the total, the resulting
percentage must be greater than or equal to 1%
(override calculated value if necessary)

» Combine [Weighted] Categories into Element-Level Values
- Repeat steps from above, using category weights and percentages

* Combine [Weighted] Elements into Sub-Systems...

This Method is Simple, Informative, and Repeatable!




Rolling-up System Risk Metrics

Element #1 (30) NN
Element #2 (10) NI |

Step 1: Total =30 + 10 = 40
Element #1 =30/40 = 75%

Combine weights into total, Element #2 = 10 / 40 = 25%

and calculate percentage

Element #1 (75%) Element #2 (25%)

Step 2: I

"Reduce" (scale down) each
element's metrics to match it's

ercentage
> J system: HNNIEEEE IEE

o

Combine same l

type metrics... \/ \/
d H T
...and donel! System: H B |




Repeatable For As
Many System Levels
As Needed!



Web Technologies
(CWE)



Web Technologies

« Collaborative Work Environment (CWE)

— Integrated Windows Programs

— Work Groups

— Automatic Notifications

— Calendars

— Fully Indexed Site Allows High Speed Searches
— Self Managing

 Additional Features for Customization
— Chat
— Streaming Video
— Dial-in
— E-Mail




CWE Architecture

Internet

Windows NT/Citrix Sun Enterprise 3000 Sun Enterprise 450

iPlanet 4.0 Web Server BMPCOE

Microsoft

Office

Developed

iPlanet 4.1 Directory Server Java/CORBA
Data Server

Windows NT 4.0 Real Media Server

Web Trends
Enterprise Suite

Java Servlets Engine (Jrun 3.0)

Star Teams

Microsoft SQL ) _
Server Solaris 6 Solaris 7

[

Proven 4t Generation Architecture

Exchange Server




Web Technologies — Unique Features

Uploaded Document Scanner
Seamless Windows on the Web
Screen Saver — Push System

Middleware Architecture

— CORBA
— Oracle
— Large Database Capabilities

Shared Business Model
— Cost
— Improvements
— One Version Under Configuration Management

Self Managing



Sample Parts
and
Process Initiatives



BMPCOE Concurrent Enginee

Perform

Software
Coding &
Unit Test

Software
Build &
Integration

L Software Test Software Design

L Metrics

Integrated Test

MIL-STD-2167,8

Develop
Level IIT
Drawing
Package

Design Release

Data Requirements

Update
tudy

Trade

Delivery Schedule

Maint. Concept

Build
Engineering
Design Model

Logistics Support
Training Concept

Training Plan

Conduct
Software
Integration
Testing

Readiness
Review

Implement
Manufacturing
Plan

Mfg. Plan

CAM

Incoming
Inspection

Piece Part
Control

Validate
Technical
Manuals

Technical Manuals

Mfg. Screening

Generate

Software
Product
Baseline

Modernization

Interim

Contractor

Fact
Support oo

Improvements

Field Feedback

Provisioning &
Field Support

Conduct
Government

Conduct

Field Feedback Internal
PCA & FCA

Design Reviews

Test
Readiness Design Conduct
Readiness Review Verification
Review (SW) (Software) Review

Design Reviews Design Reviews

Design Reviews

Conduct
First Article Test
FAT) &

Develop Qualiﬁ;‘ntion Tests

Factory
Acceptance
Tests (FAT(s))

Design Limit

Environ. Qual. Test

Build
Preproduction/
Pilot Units

Integrated Test

Qualify Mfg
Process

" Conduct Test,

Internal Configuration Control

Analyze &
Fix (TAAF)

Perform
FRACAS on
Preproduction
Units
Failure Reporting
System

Submit Audit Plans

N
Product Baseline Established (33)
Formal Configuration Control

LConﬁguration Conlro\) LConﬁguration Conlrol)

Readiness
Review (PRR)

Necessary

ring Model

Soldering

Field
Support

Test
Equipment
Certification/
Calibration

Implement
Manufacturing
Plan

Manufacturing
Screening

Production
‘Worker
Training

Productivity Center

Develop/
Implement
ECPs as Required

Production
Breaks




Flight Software Audit

Determine software modul Establish softwar n Review requirements
ete e software f)du es stablish so tware boundary _ q
and their complexity conditions documents
SRS, IRS, HW Spec
Team |«
Review
5 Review Test
Environment
Adequate emulation of HW, test setup
Review applicable Team Review SW Complete audit
portions of code Review Documentation report
Proper logic, constants, failure modes, initialization TRR documentation
FQT test reports
Determine where SW will Ojpem SEURS Team
—» . Build documents Activit
not function VDDs 2
Variable values, timing Spec.ia.list
CIL, Monte Carlo, Hot Battery Activity




Flight Suitability Audit

Investigate/Analyze

Form
Government/Contractor
Sub Teams

Configuration

* Waivers/Deviations

* As Built vs. As Designed
o Calibration

* Interfaces

v

T

Quality Reliability
* Log Books

* Process Sheets

* Failure Reports

* Open Issues

Sub Team
Report Out

Validate F Iight
Suitability of HW
and SW design

Pedigree

* History on each CCA (hrs)
* 2 man rule followed

* Vendor quality ratings

* Problems with Sister units

* Environmental Testing vs.
Hardware Indenture

* Current Build/As designed
Configuration

* Test Processes

* Quality and CM systems

* Requirements and simulation

Design Validation

* Ground Test Program

* Software complexity/ testing
* Ship/Missile Interfaces
».What was not validated?

Generate Final
Report

Flight Test Plan

* Are constraints documented
* Data / Tele requirements

* Test Equipment

* [ssues requiring resolution
* Recommendations

* Findings

* Overall Assessment

Team
Activity

Specialist
Activity




Diminished Military Influence

DECLINING MILITARY PRESENCE

18%
16%
14%
12%

10%

%

8%

6%

4%

2%

0%
1975 1985 1995 2001

Source : ICE, "Roadmaps of Packaging Technology"

B Total Semiconductor Market
mmm Total Military Market
—# Military % of Market

» More Parts and Package
Styles for Engineers to Choose
» Shorter Life Cycle of Parts

Year 2001 Semiconductor Usage
(316 Billion Dollar Market)

Industrial

Consumer
12.3%



System vs. Technology Lifecycle Mismatch

\ 4

< System Lifecycle
10 15

LRIP/Initial Producti Production Field Support

Design/Development Sustainment

5

20 Years

Introduction Maturity Phase-Out
Growth Decline g

Electronic Part/Technology Lﬁcycle
<— 30 YEAR WEAPON SYSTEM LIFE CYCLE —>

1
IN [ &——— 15 YRS——>I«<——— 15 YRS——>
1986 ONE MODERNIZATION WILL BE REQUIRED TO COVER 30 YEARS

Military

_75YRS, 1 7.5YRS 2 7.5VRS, 3 7.5YRS | Devices
THREE MODERNIZATION'S WILL BE REQUIRED TO COVER 30 YEARS

5YRS 1 5YRS 5YRS 3 S5YRS 4 5YRS 5 YRS
1 ; <—> 2 COTS

FIVE MODERNIZATION'S WILL BE REQUIRED TO COVER 30 YEARS Devices

SOURCE: ICE, “Status 97” & TACTech, Inc.

Note: Lifecycles could be even shorter in today’s market.



PEM General Description

Passivation Ball bond

Encapsulant Bond wire

I.eadframe Die attach

CHARLES BARAKAT
NAVAL AIR WARFARE CENTER CHINA LAKE



PEMs - Train Wreck Coming?

« PEMs Use in Designs Increasing (Currently Most PEMs
in SM3 KW) - High Rates of Change in Altitude Not Fully
Qualified

 Long Term Dormancy Issues Virtually Unknown/Proven -
NMD EKV Nothing Allowed but MIL-SPEC Parts

« Government Guidelines State Not Recommended for
Use in Space and Radiation Hard Applications - Army
Standards More Detailed .... Ahead of Navy

 Army Took 76 Part Types (45 Parts per Type) From 26
Vendors Through Environmental Testing ... 20 Failed

« Manufacturing Process for BGAs, etc. Different



PEMs - (continued)

« High Parts Variability Seen - Must Establish a Screening
Program to a Specified Quality Level

« Army Test Data Matches BMPCOE Metric of 99% to
99.9% Parts Meet Spec. Estimated 16:1 Payback From
Screening

« Launcher Spec’d at 47% Relative Humidity .. What is
Real World? Support World-Wide Launcher Data
Collection Efforts

* We Must Commit to Using PEMs; We Also Must Commit
to Characterizing Their Performance

« Recommend Development of a Plan to Characterize
PEMSs Life Issues, Establish Design Guidelines



Few COTS ICs As Robust In Thermal Cycling

—&— FlipChip,no underfill

-x--LCC 44 1/0
—e- - CSP#1
—.- -BGA
--0- CSP #5
O- -DIP
TSOP, Cu Leads

Quad FlatPack

John Hagge
Rockwell Collins, 2001
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What Are Tin Whiskers?

« Spontaneous, Single Crystal, Hair-Like Growths From
Surfaces That Use Tin (Sn), Especially Electroplated
Tin, as a Final Finish

 Electrically Conductive

b i & '}L
% #5}‘%-’-&1& #"h-_f_

On relay hook terminal

Growing on capacitor

On hybrid microcircuit lid



Failures Attributed To Whiskers

Two Galaxy Satellites - Complete Loss of Satellite
Operation Due to Whisker Short from Tin-Plated Relay

Missiles

F-15 Radar

Heart Pacemaker

 Also

— Whiskers May Be Undetectable by Untrained Person

— NASA Scientist, Dr. Henning Leidecker, Believes Whiskers were
Source of Many Past Failures Whose Root Cause was Never
Found (e.g., ‘Could Not Duplicate’)



Program Manager’s WorkStation
(PMWS)

“Knowledge, Insight, And Experience
Into The Systems Engineering Process”

We Can Build A Tailored System




A

PARIMERL D THE
g2

Center of

xcellence

8o
Jence & Techn"\ogﬁ

BMPCOE

Partners for Transformation. . .
Accelerating Discovery to Deployment
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