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Topics

m Role, need, or value of standards for acquisition
and engineering, especially SE

m State of SE standards, specs, handbooks in AF

m When to use DoD/MIL standards versus industry
standards
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\./ Need for SE Standards —
‘¥ Won Cold War, Shifted the Paradigm...

U.S. AIRFORCE

By Pty P b o

Mil“'al' mmsmce m Nuclear threat drove
43 cyr R 0

N 1 ¢ s technology and systems

L

O ———— = DOD a major consumer:
PEI’I‘Y SCl‘apS m_]_l-Specs defense industry set the pace
m Peace dividend diminished

S ety e pewe 8 DOD influence, especially in
electronics
m Commercial market set the
pace
m DOD buying changed;
adopted commercial practices
m Prohibited or severely

restricted use of all types of
MIL SPECS & STDS
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\/ Need for SE Standards —
‘e Types of Defense Standards*
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m Interface standards: physical, functional, or military operational
environment interface characteristics of systems, subsystems,
equipment, assemblies, components, items, or parts.

m Design criteria standards: military-unique design or functional criteria
(required) in the development of systems, subsystems, equipment,
assemblies, components, items, or parts.

m Test method standards: the procedures or criteria for measuring,
identifying, or evaluating qualities, characteristics, performance, and
properties of a product or process.

m Manufacturing process standards: the desired outcome of a
manufacturing process or specific procedures or criteria on how to
perform a manufacturing process. (highly discouraged)

m Standard practices: procedures on how to conduct non-
manufacturing functions that, at least some of the time, are
obtained via contract from private sector firms.

* MIL-STD-962D(C1)
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Need for SE Standards —
Core SE Standard Practices Cancelled

U.S. AIRFORCE
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Need for SE Standards —

Consistency in Practices & Training

m Performance-based
specifications allow for
design innovation

m Evaluated against
warfighter
requirements &
technology readiness

m Objective-based
statements of work (SOQO)
allow for company best
practices

m Evaluated against...?
m Bidder's SOWs &

Data Flow:

Acquisition Policy

MOSA Guide

CM Mil Hbk 61A | -
WBS Mil Hbk 881 | |

Corrosion Protection
and Prevention Guide

Functional
Architecture

Other Guides,
Standards,
Mil Handbooks

DoD 5000.02
Defense Acq Guidebook
M&S Guidance Chapter 4 | Chapter 8
SE Security
Risk Mgmt Guide
‘Wall Chart” | | SEP Prep Guide | PPP
DoDI 5200.39
| WDGuide | [ SESldeRule | [ Systems Assurance
frm Guide
| RN Cuides | DTM 08-048
___DMGuide | ‘ Contracting for SE Guide ‘ S”mﬁ:;:;‘eﬁtm
| SOSSEGuide | |DM Strategy Guide| | PPP Prep Guide |
| IMP/MS Guide | | Safety/ESOH Guides | | CPISecurly
i Classification Guide

EW and C2W

Policy-specific

guidance linked to . . .

: k

Countermeasures ... all other
DoDD 3222.3 relevant
guidance
DoD IA
DoDD 8500.01E
Safety Assessment of OT
MIL-STD-882D Guidance

Interoperability & Sup-
portability of IT & NSS
DoDD 4630.05

__________________________

DoD M&S Mgt
DoDD 5000.59

PP Contract
Language
Compendium

Other Design
Consideration
Guides™

practices not common in a competitive environment
m Guidance useful; inconsistently applied across AF

DoD M&S VV&A
DoDI 5000.61

DT&E Guidance
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\/ Need for SE Standards -
et SMC / Space Experience

U.S. AIRFORCE

E/V!"'E'UCWT&RAGUQSHC? ® Unintended Consequences -

reduced effectiveness of
acquisition practices...

® Significant Lost Space Assets
during the 1990s/early 2000’s

v Re-applied specs & standards
as element of acquisition
practices and toolset

v’ Established “Select” list of 65
space systems standards

v Established Organizational
Policy

v Specify critical standards in
RFP

Perry scraps mil-specs
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\/ Need for SE Standards -
e SMC / NRO Space Experience

m Commander SMC & Director NRO —

requests T

m Reinstate two MIL-STDs

m MIL-STD-1546* (AF only) @

m MIL-STD-1547* (Full Coord) R

m Standard Practices needed for effective
program execution =

® Actions approved in 2008

v/ AF Standardization Exec w/HQ AF
coordination (-1546)

v/ Defense Standardization Council (-1547)

* Parts, Materials and Processes Engineering, Management and Control Program for Space
and Launch Vehicles
** Electronic Parts, Materials and Processes for Space and Launch Vehicles (HOT 110 std)
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\/ Need for SE Standards -
AFMC /| ASC Mfg Experience

U.S. AIRFORCE

ASC Study of GAO Reports & Root Causes
m Industry message: AF does not specify right ...

m “Deliverables”
m “Mfg/QA contractual requirements”

m Create Air Force Policies and ASC Engineering Directorate
Instructlons (AFPDS, AFIS) Integrity - Service - Excellence
- EIOV\{ Mfg & QA reqmts down to Recommendations for
enters Revitali th
. K\X )\ Manufa‘::\t’:erllzg";?]d Suallty
u PO|ICy should: \/ Function... A result of the
. . D 4 360 Degree Study
m Put “transition to production” %>
tasks back in SOO/SOW U.S. AIR FORC
m Convert MIL-HDBK-896* to MIL-STD

m Enable consistent application of proven best
practices

* Manufacturing & Quality Program
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‘o AFMC / AAC RFP Experience

U.S. AIRFORCE

ﬁ'_ Summary of YTNTY
il Industry Panel Findings  WwWEFEEw

Acquisition Reform, Competitive Pressures, and Industry Over-
Reliance on Modeling/Analysis, parented a Loss of Critical Systems
Engineering Fundamentals:

mm) * Government Standards Lost to Acquisition Reform

m) * Insufficiently Defined Requirements in Government RFP’s to Assure
Complete Design Maturation

® | ack of Detailed Technical Planning Being Provided In Industry
Proposals

® For Government Technical Evaluation

¢ For Program Funding Development and Contract Pricing

- 8 Consensus Opinion on SE

,faﬂ"‘ﬁ ® |f the Government Doesn't Require Definition of the Core Practices to
Mature a Product Design........ .then,

;g~ ® Technical Activities (ie FLm{jamental Systems Engineering Practices) Are

ﬁf Within Industry’s “Trade Space” and Can Be Eliminated Unilaterally-

e ‘Very Likely to Occur With Pressures of Competition In Today's
Acquisitions

T,
1 '.I".

XTamy

Gulf Coast Chapter HDIA
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N7 Role of SE Standards —
*** Make SE “V” Work in DOD Acquisitions

U.S. AIRFORCE

Concept f oy o
of System Validation Plan

Oparations

System Verification Plan
[(System Acceptance)

Sub-System Verification Plan
% Architecture (Subsystem testing)
0

onfiguration Ite

%
< Test Plan l.
'%, Configuration Gnnﬂgurlt I ;?
Hﬂil‘ll:-llnn fk

Implementation

Project Line .’

Sy=temn E ngineering Responsibility
(D eveloper Participation)

Developers Responsibility Agency —
(Systemn Engineering audit) Systems E ngineering

Control Gates
Sy=tern E ngineering Responsibility
Significant Developer Involvernent Systern Developer  <EI
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\j State of Standards in AF -
et Current Status

U.S. AIRFORCE

m AF Acquisition Improvement Plan (AIP) Task —
Reinstating Standards

v’ Action Plan established to track Implementation
m Internal AF actions on documents, policy, and resources
m Enabling activities by OSD

m Collaborating with DDR&E/SE and DOD Components
\/Through Defense Standardization Council (DSC)
v’ AF recommendations vetted and supported
v/ Standards needs identified
\/Working Group prioritized for DSC decision

m Initial focus : standard practices for core Systems Engineering
process and functional disciplines

m 8 Nov - DSC meeting
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\/ State of Standards in AF —
Current Status

>
— - r3828 38 85 888
of System Validation Plan O'T T o m — O v
Operations nLoL 2L gox Yooa
System Verification Plan <_( UI) E U|) U:J <_( (jl') 1 (|7) g 8 5 5 %
(System Acceptance) Joyatem d - =jl - % E - =II %) S =|l _ _II
Requirements n:::ﬂ:l’nn s = < <§’: = J =< ===
g \ \ Aemmectre \ ™ Qieyeiom t0stn9) ./ quoerete f WORK BREAKDOWN STRUCTURE
%\ it ) )8 MIL-STD-881
[-] onfiguration Ite
""%’ Configuration Test Plan Configuratio ‘; TEST REQUIREMENTS DOCUMENTS
3\ \teretoesn \ [ _vesanon/ /) MIL-STD-1345/1519
% . Ta:t“;tlarl
3\ Ny Unit Testing TECHNICAL REVIEWS AND AUDITS
% . é v MIL-STD-1521
Hardware Fabrization & CONFIGURATION MANAGEMENT
‘/ MIL-STD-973; ANSI/EIA-649
Implementation
KEY TO STANDARD NUMBER COLORS: SPECIFICATION PRACTICES
RED — “cost driver’ standard; cancelled during MIL-STD-490; MIL-STD-961
Mil Spec & Std Reform by DSC
BLACK — active document or one approved for \/ SIE [PIROICESES

MIL-STD-499; ANSI/EIA 632;
ISO/IEC 15288

DISTRIBUTION STATEMENT A -- Cleared for public release by SAF/PA on 25 Oct 2010 -- Case # 2010-0617

reinstatement




\/ State of Standards in AF —
el Current Status

U.S. AIRFORCE

m Space & Missile Systems | Frogram Management | Pressure Vessels
Center (SMC) e aamont - Maiainabitty
- Design Reviews *  Manufacturing / Producibility
B Uses 65 select standards | ; productassurance TR rRertes
in 29 technical areas ; Bttt Pt SR WL/ G ) o
m 20 — SMC developed w/ e DY)
Aerospace Corp R gtnégb?nEMMAl}
m 19 — Industry developed o ManagementEny . Test, Space
(10 from AIA) * Red Italics = Standard Practice implemented via SOW

m Preparing Activity for MIL-STD-1521
m AF Materiel Command (AFMC)

m Survey identified 40 standards for action
m 31 -"“Costdriver” list; require DSC approval
m 21 — AF is the Preparing Activity

m AFMC committed to resourcing for development &
maintenance
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\./ When_ MIL vs Industr_y Standards —
*%* Commercial vs DOD Business Process

U.S. AIR FORCE
O Every product goes thru life cycle phases of:
1. Define (requirements) > 2. Design > 3. Build > 4. Use.

O Commercial Business Model to execute this life cycle:

» Customer X
Use

O Typical DOD Business Model to execute this life cycle:

DOD SPEC
Reqts
Definition >

POINT OF VIEW IS NOT THE SAME — ESPECIALLY IN COST PLUS CONTRACTS

—|O>§U—|ZOO
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Rt Standard Practices Decision Criteria

U.S. AIRFORCE

m Use MIL-STD when:

m Practice is military unique: e.g. Technical
Reviews and Audits, System Safety

m Practice must be standardized for
Integration with other core & interrelated
processes: e.g. Specification Practices,
Configuration Management

m Industry practice does not meet DOD
requirements or not structured for use on
DOD contracts w/o excessive tailoring

m Use industry standard when:

m Practice meets DOD requirements and is suitable for use
on contract, e.g. GEIA STD-0007, Logistics Product Data
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QUESTIONS?

DISTRIBUTION STATEMENT A -- Cleared for public release by SAF/PA on 25 Oct 2010 -- Case # 2010-0617



	Systems Engineering Standard Practices: An AF Acquisition Improvement Initiative� 2010 NDIA Systems Engineering�Conference, 28 Oct 10
	Topics
	Need for SE Standards –�Won Cold War, Shifted the Paradigm…
	Need for SE Standards – �Types of Defense Standards*
	Need for SE Standards –�Core SE Standard Practices Cancelled
	Need for SE Standards –�Consistency in Practices & Training
	Need for SE Standards -�SMC / Space Experience 
	Need for SE Standards -�SMC / NRO Space Experience 
	Need for SE Standards -�AFMC / ASC Mfg Experience 
	Need for SE Standards -�AFMC / AAC RFP Experience 
	Role of SE Standards –�Make SE “V” Work in DOD Acquisitions 
	State of Standards in AF - Current Status
	State of Standards in AF – �Current Status
	State of Standards in AF – �Current Status
	When MIL vs Industry Standards – �Commercial vs DOD Business Process
	When MIL vs Industry Standards –�Standard Practices Decision Criteria
	Questions?

