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Zachary J. Lemnios

= Education
« BSEE, University of Michigan
« MSEE, Washington University in St. Louis

« Harvard Kennedy School of Government - Program for
Senior Executives in National and International Security

= MIT Lincoln Laboratory
» Chief Technology Officer
» Assistant Division Head, Solid State Division
« Senior Staff, Solid State Division
= DARPA
» Director, Microsystems Technology Office

« Deputy Director of the Information Processing Technology
Office

* Program Manager and Assistant Director of the Electronics
Technology Office

» Industry
« Hughes Aircraft Company
« Westinghouse Electric Corporation
« Ford Microelectronics, Inc.
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Director, Systems Engineering

Responsible to provide technical support, systems engineering (SE)

oversight, program development and mission assurance certification to USD
AT&L in support of planned and ongoing acquisition programs

* Leadership of SE community

* Policy and oversight for systems engineering

* Program assessment and weapons system software policy for MDAPs
« Build SE capacity—to include mission assurance of DoD systems

« Leadership of acquisition workforce for systems engineering

« Formulate long-term strategic plan of Department’s SE program

* Plans, budgets, and implements capacity for systems and software
engineering and systems assessments



Director
Systems Engineering

Gordon Kranz SES

SE Functional Responsibilities

Deputy Director
Strategic Initiatives

Deputy Director
Engineering and Test
Policy & Guidance

Deputy Director
Human Capital and
Specialty Engineering

Deputy Director
Acquisition Systems
Engineering & Test Support

Kristen Baldwin SES

Christopher DiPetto SES

Nicholas Torelli SES

James Thompson SES

Functional Responsibilities

New Acting Director for DT&E

Functional Responsibilities

Functional Responsibilities

» Early Systems Engineering

» System of Systems SE

* Program Protection
Acquisition Cyber Security

» SE Research Center —
University Affiliated Research
Center (UARC)

» Studies and Analyses
(interdependency,
measurement, ROI, tools,
architecture, enterprise SE)

* International Partnerships
(TTCP TP4 and SISAIG)

* Policy & Guidance

» SSE Document Coordination
and Approval Process

» Systems Engineering Plan

» Standards

* Human Capital Strategy &
Planning
- Workforce Development and
Management of SPRDE, T&E,
PQM and SW (curriculum)
- Workforce Health / Assessment
- Certification Standards
- Competency Models & Analysis
» Specialty Engineering
- Production, Quality and
Manufacturing, Reliability,
Availability, Maintainability (RAM) /
Supportability, Value Engineering /
Reduction in Total Ownership Cost
(RTOC), Modeling & Simulation,
Human Systems Integration,
System Safety
» Best Practices Clearinghouse

* Lean / Six Sigma Champion

* OIPT/DAB/DSAB Support

» Technical Support to
Acquisition Programs (e.g. AS,
TDS, CAIG, AOA, OIPTs)

* SEP and TEMP/TES
Development Support

» Assessments of Operational
Test Readiness

* Program Support Reviews

* Non-Advocate Reviews

* DAES Database Analysis and
Support

* Measurements and Analysis

* T&E Oversight List




Specialty Engineering

Production, Quality and Manufacturing
Reliability, Availability and Maintainability
Supportability

Value Engineering

Reduction in Total Ownership Cost
Modeling & Simulation,

Human Systems Integration

System Safety



SE Approach



Systems Engineering, Integration, and Test

Policy and
Guidance

Technical
Acquisition
Excellence

Workforce
Development

Advancing
the Practice

Program
Assistance
& Oversight

Enhanced Program
Execution

Technical Excellence through continuous feedback and interaction




Policy and Guidance

2009 and Beyond Concentration on Program Formulation
* Implement technically-based Materiel Development Decision

» Ensure mandatory Milestone A supported by SE analysis

» Analyze PDR Reports and Post-CDR Reports to inform the MDA

* Renew government oversight of DT&E to reduce risk in IOT&E

» Execute mandated PSRs and AOTRs

2003 — 2008 10C FOC

nd Production & rations &
Manufacturing Development Deployment Support

Materiel

Solution Devélopment
Icp | Analysis

Materiel CPD FRP
Development ost CDR Decision
ision Assessment Review
Pre-Systems Acquisition or Systems Acquisition Sustainment

2003 — 2008 Concentration on Program Execution

» Stood up new AT&L organization focused on SE

* Integrated SE and DT&E

» Published AT&L SE policy letters instantiated in DoDI 5000.02
» Overhauled and enriched DAWIA curriculum

» Created common framework for program assessments




Policy and Guidance

Develop and enforce technical and test and evaluation planning and

execution policy throughout the acquisition lifecycle and specifically in:

= DoDI 5000.02:

Systems Engineering (SE) Enclosure 12

Integrated Test and Evaluation (T&E), Enclosure 6

T&E Strategy, T&E Master Plan, SE Plan

Energy and Fully Burdened Cost of Fuel in Cost Estimates

Select technical review reports and assessments for the Milestone
Decision Authority

Data Management and Configuration Management
Reliability, Availability, and Maintainability (RAM)

= DoDI 5200.39 Policy to Protect Critical Program Information

= DTM 08-048 Supply Chain Risk Management

Program Protection Plan

Comprehensive National Cyber Initiative Implementation




Policy and Guidance

Develop and publish executable guidance for technical management and
developmental test and evaluation throughout the lifecycle:

= Systems Engineering, Defense Acquisition Guidebook Chapter 4
» Test and Evaluation, Defense Acquisition Guidebook Chapter 9

= Systems Engineering Plan Preparation Guide

» Systems Engineering Guide for System of Systems

» Risk Management Guide

» Guide for Integrating Systems Engineering into Contracts
= Data Management Guide (in process)

» Integrated Master Plan/Integrated Master Schedule Guide
= Reliability, Availability and Maintainability (RAM) Guide

» PM’s Guide to Modular Open Systems Approach (MOSA)
» Guidebook on Engineering for System Assurance




Workforce Development

Manage technical management career fields (40% of the Defense Acquisition
Workforce):

 Workforce Health / Assessment
e Certification Standards
« Competency Models and Analysis

Career Field Demographics
Systems, Planning, Research, 34,781, includes broad range of
Development and Engineering (SPRDE) engineers, not just REAL systems
Systems Engineering (SE) engineers
SPRDE Program Systems Engineer 63, expect 300 individuals
(PSE) (Services’ Major PMOs)
Test & Evaluation (T&E) 7,513
Production, Quality, and Manufacturing 8,687, over 50% of workforce
(PQM) within 5 years of retirement age
Software (Curriculum only)




Workforce Development

Core Competency Assessments of Defense Acquisition Workforce in
progress for technical management career fields - resulting data will
identify gaps and enable robust workforce strategic planning

“Program Systems Engineer” career path introduced - Services are
encoding PSE positions on major programs

FYO8 NDAA Section 852: DoD Acquisition Workforce Development
Fund - Recruit, Train, and Retain the workforce

Competency models and certification standards enable the SSE
Director to “raise the bar” for performance requirements — leading to
enhanced technical performance on acquisition programs.




Program Support

Review Activity

(since March 2004)

« PSRs/NARs completed: 61

« AOTRs completed: 14

* Nunn-McCurdy Certification: 14

» Service-led review participation : 3
* Technical Assessments: 22

Decision Support Reviews
Nunn-
McCurdy
12%

DAE Review

OTRR 4%

9%

Other
32%

Pre-MS C
18%

Pre-MS A

Pre-MS B J
3%

22%

Programs by Domain Area

Fixed Wing

0,
18% /Other 2%

Land 11%

H 1 (o)
Business 2% Missiles 9%

Space 6%

Comms 4%

Rotary Wing C2-ISR 15%
18%

Munitions 3%

Ships 8% Unmanned 4%

Service-Managed Acquisitions

Agencies

Air Force
349%

Marine
Corps 9%




J§Program Assistance and Oversight

Providing risk
mitigation to

nhance progra

success
Activities Products
* Technical reviews * Recommendations/advice to PMs
v Program Support Reviews (PSR) » Issue and risk resolution at OIPT
v Nunn McCurdy Certlflc_atlon (NM) « Risk and Developmental Test
v Asses_sment of Operational Test reports at DAB and ITAB
Readiness (AOTR) - Approved:
* Integrated teCh”'Cf"" planning v Test and Evaluation Master Plan
v' Test and Evaluation (TEMP)
v’ Systems Engineering v . .
v Program Protection g)r/g,tems Englnegrlng Plan (SEP)
Resources N
Applying discipline « Structured review methodology irr:dfor\‘/tgmgats
and expertise with standard, repeatable P

and lessons

processes learned
- Systemic analysis capability w
« Trained review teams

v Core and matrix staff

v’ Other OSD staff

v On-call subject matter experts




SE Impacts to Policy Changes



gﬂa}t(et(iel Technology Engineering and Production and _
ICD Agaﬁ Ié)irs] Development Manufacturing Development Deployment Operations
y CDD CPD and
Materiel ¢ ,Post-PDR Post-CDR FRP Decision Support
Development +  Assessment Assessment Review
Decision PPR I PDR CDR
Pre-Systems Acquisition ©' Systems Acquisition Sustainment

Technical Excellence Technical Excellence

Milestone A Milestone B
v'Concept SEP v'SEP
vTES vTEMP
v'Risk Mitigation Strategy v'Risk Mitigation Plan
v'Phase exit criteria v'Phase exit criteria
v'Draft RFP v'Contract Scope

v'Draft Acquisition Strategy]| v'Acquisition Strategy

Technical Product

» Mature technologies and modular open architecture

* R&M, Parts Management, and DMSMS designed-in

« Early focus on production planning

* Realistic software size, productivity, and reuse estimates
» Assessments of manufacturing planning and maturity

Technical Process

+ Established SE processes in use

» SEP approved prior to RFP release

» Adequate requirements flow-down/ traceability/ decomposition

* Emphasis on test and verification approach

» Comprehensive contractual verification (section 4 of spec) of
meeting requirements (section 3 of spec)

Mission Capabilities/Requirements
* Reasonable, measurable and testable CDD/CPD requirements
» Conducts SRR in TD phase with competing contractors
» Uses competitive prototyping
* Establishes PM/User/Contractor advisory group to assess
cost/performance trades
» Maintains stable requirements

Resources and Management

* Funding properly phased and adequate to support planned SE
activities

» Adequately staffed with qualified personnel

+ Adequate management reserve

» Good communication between IPTs; and with Contractor

» Manages external interfaces with complementary programs

» Maintains event driven schedules
* Robust risk management process and mitigation activities




Increased Focus on Early Acquisition

Early
Acquisition
MS A MS B MS C
JCIDS Process A A A
. Joi Materiel Technol Engineering and Producti d
suategie oL Al ') ﬂi}iﬁ&f;‘;’; o e ol o Deployment | 0&S
. » N Full Rate Production
1 PDR or PDR CDR Decision Review
Delzl/léllt)ennewlent PDR and a PDR report to the
Decigion MDA if pre-MS B or PDR and
(MDD) Post-PDR report and
assessment if post-MS B
Competing
prototypes

before MS B



New Opportunities for Systems Engineering 1
Starting Programs Right

r e+IMandatory Materiel Development Decision
* Mandatory Milestone A for all “major weapon systems”
** Mandatory PDR* and CDR* with reports to the MDA*

MS A MS B MS C
: ] i gineering and .
Strategic Joint CBA ICD S'V(I)?ltﬁirc'ﬁ: Technology anufacturing CPD Production and 08&S
Guidance Concepts MDD>analysis |Pevelopment evelopment Deployment

JCIDS Process \ 4>@-R/t t " Full Rate Production
Decision Review

PDR CDR

Pre-eMDD ASE To )®rMe-Mi | estone A ASE |[Touc

Poi nt so

« Initial Capabilities
Document (ICD)

* Analysis of Alternatives
study plan * Analysis of Alternatives

% Systems Engineering Plan
* Technology Development Strategy
% Test and Evaluation Strategy

*PDR 1 Preliminary Design Review * CDR T Critical Design Review  * MDA - Milestone Decision Authority



2009 Focus Areas



2009 Focus Areas

DSB DT&E Report & 231 Report Recommendations

* Integrated DT/OT
* Reliability Improvement

» Early SE Risk

* Access to Relevant Data for Reduction
Evaluation & Decision Making

NRC Study Recommendations DT&E

. - Revitalization
* Milestones A/B Critical

» Correct SE Staffing
« Component Development Planning
* Pre-Milestone A Analysis

Workforce
Development

aoueping » Adljod ASO

PSR Systemic Analysis Recommendations*
y ! YS! ! Enhanced SE

* Improved Program Planning and Execution Pre-MS B
» Achievable Acquisition Strategy

* Enhanced Gate Review Process

* Enhanced Staff Capabilities

* Based on 3,700 Program Assessment findings
from 40 Programs Support Reviews (PSR)



2009 Focus Areas

Reliability Improvement Working Group

=  Recommendations:

-Ensure programs are formulated to execute a viable systems
engineering strategy from the beginning, including a RAM growth
program, as an integral part of design and development

-Ensure government organizations reconstitute a cadre of experienced
T&E and Reliability, Availability and Maintainability (RAM) personnel

-Implement mandated integrated Developmental Test (DT) and
Operational Test (OT), including the sharing and access to all
appropriate contractor and government data and the use of
operationally representative environments in early testing.



2009 Focus Areas

Reliability Improvement Working Group
= Actions

-Establish reliability improvement acquisition policy

-Designate ‘Champions’ to sustain reliability initiatives across the
transition in administrations

-Use proposed reliability language in solicitations and development
contracts

-Use proposed guidance for early RAM planning and evaluation of
program compliance

-Reconstitute trained RAM and T&E personnel across the workforce
-Implement integrated T&E policy



2009 Focus Areas

= Reliability, Availability & Maintainability

Dedicated RAM/Supportability Lead (New Hire)
RAM-C

Center of Excellence

Reconstitute the RAM Workforce

Train the Workforce for RAM

Use RTOC Funds to Leverage Reliability

Get Programs Started Right

Insert Technology to Improve Reliability
MIL-STD-217



Summary

Systems Engineering will continue to enable
and challenge the acquisition systems
engineering and test and evaluation
workforce to perform the best they can and
In turn to effectively contribute to the
overall acquisition excellence and
iIndividual program success.



