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Overall Approach

AF acquisition community is assessing COTS
products with the flexibility to address military
uniqueness of the requirements management process

SAF/AQXI Is sponsoring the acquisition and
Implementation of an AF Enterprise Requirements
Management Tool (RMT) lead by HQ AFMC/EN

View of the future: Sharing information between
military domains, acquisition programs, sustainment
activities, and contractors

Needs to align with the AF Systems Engineering tools
Identification and selection effort
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Defining Requirements Management

 Requirements Management is:

the identification, derivation, allocation, and

control in a consistent, traceable, correlatable, verifiable manner
of all the system functions, attributes, interfaces, and

verification methods that a system must meet including customer,
derived (internal), and specialty engineering needs

Stevens and Martine, 5" Annu. Int. Symp. Of INCOSE, P. 11

 Requirements are more than just engineering including:

— Technical

Process
Logistics
Test
Financial

Schedule

Operating environment
Environmental

Human factors

Human resources



j USAF Policy & Guidance

e Air Force Instruction (AFl) 63-101 & AFI 63-1201

— “Collaborative and continuous requirements management”
e One of the six tenets of ILCM per AFI 63-101

— “Requirements development and management”

e One of five fundamental elements that make up systems engineering (AF| 63-
101 & AFI 63-1201)

— “All requirements, ..., must be traceable and documented” (AFI
63-1201)

e The program mana%er should institute Requirements
Management to (Defense Acquisition Guide)...

— Maintain the traceability of all requirements from capability needs
through design and test,

— Document all changes to those requirements, and
— Record the rationale for those changes.

ILCM — Integrated Life Cycle Management
AFI 63-101 Acquisition and Sustainment Life Cycle Management
AFI 63-1201 Life Cycle Systems Engineering 5



Requirements Management

: :\\\s

ldentify source of requirements

Ensure completeness of requirements
Capture rationale for requirements

Ensure customer and user understanding
Explicitly ID interfaces

Ensure consistent data usage

Capture expectations interpretations/intent

Plan for changes, corrections, or clarification of
requirements

9. Plan for new requirements
10. Maintain traceability

© NOoO Ohs wDdPE

Pragmatic Principle 3 [DeFoe, INCOSE Report, Jan 1993]



To

: * Update content that

" ... requires immediate
aeaie  @ttention, then produce
- documents

v Reduce cycle time

*\When new information
or changes are in-work
people are notified
v Push data to users

&= *° Re-use data via
relationships to avoid
cut ‘n paste replicated
v Configuration Control

AF Agile Combat Support CONOPS



Problem

- - Poll
« Required to provide numerous products e

MIL-STD

I
AFls

CDD SEP I SRD I IMP / IMS I

Intelligence'

TEMP I Info Assur I Review

Models

I Criteria
I e AW Cert I

Etc.

Color Key
Warfighter to Program

Program to OSD
Program to Contractor
Program & Contractor

Mkl I OSS&E I =

L CMP I V&V Plan &
WBS Reports
And More

Contractor to Program
FSO to Program

Voluminous Uncorrelated Data

GFE



4 Problem

U.8. AlR FORCE

« How to establish and maintain consistency Vs
between the numerous products O /t
\ o, AFls

\ Fe—
CDD SEP_ N\ I SRD \I IMP/IMS\.
\ TEMTD \J Info As\f:.ur ' Review/

’ i / Criteria
Intelllgencex LET&E \J AW Cert # I \
/ 3

L

/
__| Models \J MSSP \] 0SSEE
Etc. V L CMP \I
And Mofe

/
V&V Plan &
Reports

Color Key
Warfighter to Program

Program to OSD | Q
Program to Contractor QJ \\ )
Program & Contractor J @ﬂs /
Contractor to Program }ﬁ

FSO to Program Correlated Data
GFE




\/ Request for Information
Functionality Needs

« Many System Engineering tools provide the necessary
functionality to enable requirements management

« Key attributes to consider:
— Collaborative Web Environment
— Security and host on Government network
— Decomposition of Requirements
— Filtering of Requirements
— Creation of Documents
— Traceability of Requirements
— Extensibility
— Change Control of Requirements
— Standard Reporting

e Tool Demonstrations



RFI — Technical Requirements

Secure Web Based Access/Common Access Card
Extensibility/Customizability

Interfaces to Other Common Acquisition Tools
Import/Export/Publishing Capability

Traceability Management

Change/Configuration Management Features
User Schema Set-up

Vendor Training

Maintenance and Affordability

Part of an Enterprise Tool Set

Vendor Qualification

Data Propagation/Metrics Generation & Collection
Digital Signhatures

11



\ Pathfinder Overview
Completed Jul 2010

 Requirements Traceability Tool Pathfinder effort—
demonstrate utility of a requirements traceability tool in an
IT development environment

- 9 month pathfinder effort

- Aeronautical Systems Center demonstrated one aspect of SRD
generation based on CDD, Joint Service Specification Guide
(JSSGs), and Airworthiness

 Deep dive into the Material Availability Key Performance Parameter

- Space and Missile Systems demonstrated tracing/managing
requirements between System, Subsystem, & Segment Specs

 Populated tool with subset of authoritative technical data (MIL-STD/
HDBK/ Guides)

 Imported and cross-referenced data

In a web-based environment

12



A\ 2
\/ SRD Generation

Authoritative Sources (Law, Air Force Policy Directives,
AFls, Policy)

Guidance (MIL-STDs, JSSGs, Local Operating Instructions)
Questions to refine SRD content

Using MIL-HDBK-520 (draft) for SRD format

Source data can be:

— Linked directly to SRD format

— Linked to Question Set that are tied to SRD format

— Can be added, modified or deleted by users

Subject Matter Experts assess information provided by
RTT and creates the appropriate SRD requirements

Does not eliminate the need for an
engineer in the loop

13



Pathfinder and Deep Dive:

Coordination

Mechanization of Integrated Information

_—_—_—_—_—_—_—_—_—1

o I
Verification J_ I
Guides verification xpectations I

Algorithms
e.g. LCOM

Requirements
Decomposition &
derived requirements

source

Y

Life Cycle
Outcome
Metric

Segment

CDRLs
L —

AWCC - >SRD

SOOs

-

)
RCT i é
— ™> cpD ||
AOA |1
— Early informatiﬁ‘n
Customer Requirements >
WSARA => 1 &0
AF PD 62-6 -3 >I
MIL-HDBK 516
giE/’AATf‘('- = ? Multi-tier  |MIL-HDBK 514
Q Requirements
AF| 63-101 =3y
ASC BSC g
OSD Guidance

SMCI 63—104—ﬁ

Best Practices =———

Balanced Score Card (BSC)

Reliability, Availability, maintainability, Diagnostics (RAMD)

Logistics Composite Model (LCOM)
Airworthiness Cert Criteria (AWCC)

I

RAMD

IMP
L —

IMS

Multi-Tier

Not inclusive of all policy/guidance

14




- ASC Functional Links Governance

U.S. AIR FORCE

CDD SRD One Time
Template

Subset for
pathfinder

N

‘ HQ I AW Cert
Basis
~

‘ Enterprise I ‘

One Time

AW Cert
Inherent Mil-Hdbk

516

Subset for
pathfinder
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 Enterprise
Documents

e Acquisition

Questions

e Program
specific

Question Samples

4= |-

4= |-

Is this an ASC program?
Is this an AAC program?

Acquisition Category

Is this an ACAT I program?
Is this an ACAT II program?
Is this an ACAT III program?
Is this a Mon-ACAT program?

Acquisition Phase

Is this program in Pre-Milestone A?
Is this program in Pre-Milestone B?

Is this program in Pre-Milestone C?

Program Type

Is this @ new system acguistion?
Is this an Aeronautical Platform/System?
Iz this a Space Platform/System?
Is this a Ground System/Station?
Is this @ new capability or modification to a subsystem?
Does it impact the Aircraft Structure?
Does it impact the Avionics Subsytems?

Does it impact the Propulsion/Engines, Aircraft?

16



Structure & Organization

Enterprise Foundational data

Program

g ) Mil-Hdbk-520 DODIs .
o 8 = Aircraft . ) Jg;IGSE
g 5 - Command | Certifications
e (C/D) . - & Control | AWCC ‘________
5- ‘ Weapons | | JSSGs
< Space Systems |
I
l [ ]
—m = A | Questions
| (Filtering)
|
I

e ——— — — | —

|

|

|

|

: SRDI ' |
DD SRD? |CertBl .

Foundational
data that users
have access

Selection of
program specific
content and
iInformation

Program data
with limited users
and access

17



Pathfinder Implementation
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Pathfinder Implementation
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Retain Substantiation of
Reguirements

q = = = =
TcSE W Address: V\ENS Test Project\Engineering\SRD\SRD DocumentsAircraft SRDVAircraft System SRDVAircraft SRD Document |\|'iew: _Address\a"lew.ResetToSys. o |EF’Fectivity: | Current Version -
4
[ Projects LI AN A | | AL - AL |.¢\LL - AL - |.¢\LL - |ALL
+- ) 1. Enterprise Area b
0 643 EL5S/TE Mina [ Mame ] % Q M... + ROIM ” Type Mame ] Create User ” Create Time
e 663 Test Project = SKLDJ LOQISOcs related requirements = .10 1050 = == SLOLLILITTLgEE JFIoj L0 10 £ LL,.. eruonany
e Airforce Enterprise Support Testin -(FRD) System maintenance concept & 3.15.1 1639 Reqguirement scott.m.mcgee 5/18/2010 2:11... Intentionally
g Bryan's CDD Email Test Folder [j... System service life & 3.15.2 1640 Requirement scott.m.mcgee 5/18/2010 2:11... Intentionally
Bryan's Development Test Project . .
ilabili 3.15.3 1541 Requirement scott.m.moges 5/13/2010 2:11... Intentionall
W) CVLSP Test Project = Availability 3 q : - . g 18/ Yy
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ﬁ Logistics @-(SRD) System usage infl Paste 7 |7~ A~ Aa-|[ A A - '||A‘H| q | Emphasis Heading 1 Heading2 - '
- Z
2 program MGT -(§RD) Diagnostics ) —
% Review G = Clipboard ™ Font I Paragraph s Styles
é’ eview taroups [-(SRD) Asset identificati
-] RTT Import Area } "1"'I'--§---|"'1"'I"'Z"'I"E | ca | S e
ﬁ Test - (BRI} Other requirements = . . . \ . . . . . . .
~(§RD) Packaging requiremer - vy . - _
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E-{f] Users Documents Statutory, Regulatory | - implementation. Analysis of 4 other Helicopter programs is below
G- KC"T Test Project - (BRI} Precedence and critigf | —
- Nicole's test project - . .
(2 Nicole's test projec (SED) Demilitarization and df| Program Ao Ai Ai/Ao
E]--e Phil's Approval Reimport 2010_05_ B O0K 733 821 112
E]--e Phil's Development Approval TestF D"' VERIFICATION PROVISIQH| YYVY 65:8 ??:6 1 16
[+ RTT Generic Schema and Folders -(SED) REQUIREMENTS TRACEA|N| - 77T 20.4 a1.6 1.14
[ RTT Test Project P = || &
Ej—-e RTT Test Project Versions - N Field Performance
e Scott's Airforce Enterprise Dewv Are Motebook - Material Availability .
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(-4 Scott's Proj Dev Area V2 Properties | <, Attachments [{if KX 5.2 1.10 0.79
E]--e Scott's Proj Dev Area V3 - I 43 1.20 1.10
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Owner reviews all comments

] Mame ] Sy [ [ SRD Owner ][ Req_or_Goal ][ M... + ][ ROIM ][ Type Name ][ Create User ]ut
e All comments grouped | wose - = = == = o
SRD-3 | Reguired States and Modes S, scott.mcges Unknown 5 022 Requirement teradm )
e =ratt menas Limbren 23 naaa [P — teradm 1oale
. ] ] . il ]
« E-mail/notification to EaE. o
| (21 Properties | S, attachments | & Links | 7 Cunnechvltyl v Preview | %, where Used || 5
~
u S erS 3.1 Required States and Modes [0992] [
Current Requirement Text:
- : The text is this and that
 Hyperlinks into too
- - Internal Review Comments 5_Jan_10 =
e« Can review In The text s ths &
The text is this and that
W d Scott McGee - 5_Jan_10 Criticality-Administrative Disposition:
= 0 r Comment: n |
The other government documents do not list the Air Force and AFMC Life Cvcle Svstems Engineering Instructions, or the DOD
I I Information Assurance (IA) Directives and Instructions.
= X C e Sugg d Text Improv ts:
. Under Air Force add: AFI 63-1201. LIFE CYCLE SYSTEMS ENGINEERING and AFMCIT 63-1201, LIFE CYCLE SYSTEMS
ENGINEERING. Under DoD add: DoDD 8500.01, INFORMATION ASSURANCE (IA), DoDI 8500.2, INFORMATION
- O O n a I V e ASSURANCE (JA) IMPLEMENTATION, and DoDI £510.01, DOD INFORMATION ASSURANCE CERTIFICATION AND
ACCREDITATION PROCESS (DIACAP) Mavbe we can insert a reference for Life Cvcle Systems Engineering into Paragraph 3. 1: This
. SED handbook supports AFI10-601. Capabilities Based Requirements Development. AFI 10-604. Capabilities Based Planning. and
e n V I r O n m e n t AFI63-101. Acquisition and Sustainment Life Cycle Management. by providing a bridge between warfighter and acquisition communities. Tt
has been developed to standardize and formalize the requirements analysis process to translate warfighter capabilities into acguisition
requirements using Data Item Description (DID) DI-IPSC-81431A . System/Subsystem Specification. and MIL-STD-961. Department of
- Defense Standard Practice Defense and Program-Unique Specifications Format and Content, as the framework. {Add the following: The
@ L I V e u at eS r O I I l development of an SRED is a‘one product of the core systems engineering functions identified in AFI63-1201 Life Cvcle Systems Engineering
and AFMCI63-1201 Life Cycle Systems Engineering} .
r eV I eW |Rationale.-"References:
Although not called out per se in the document body. they are very relevant to the Addendums. especially Addendum B, Sample C2 Sample
SRD Format. when addressing AF and AFMC Life Cycle Systems Engineering planning. management and execution activities and CJCSI
® F e e d b aC k t O 3170.01G Net-Ready Kev Performance Parameter (K PP) Information Assurance requirements.
Disposition Rationale:
Added AFIVAFMCT to 3.1 and TA to template B3 8 [»]

commenter

HE

5.mhtm

Edit

HRN=R" NERETI= RN AN N - AR

view

Insert

Format  Tools Data  Window

Help

=i
Type @ question forhelp  ~ _

- | @ 3 -4 2] G 4% 100% -@Eimal

ER Tt o W M T3 N RN N, M W= ]|

3 Reply with Changes...

End Review... Snaglt [&' | window

B11 - A

| | B

eay uadg @ uadg % ysaua gl |

3
4 (31 Reqguired States and Modes
5 [31 Required States and Modes
6 [31 Required States and Modes
7131 Required States and Modes
8

scott. megee

scott. mcgee Internal Review |5_Jan_10 Scott McGee Administrative Added AFI/AFMCl to 3.1 and 1A to template B3.8
scott.mcgee Internal Review |5 Jan 10 TThumb Administrative Accepted Added AFIVAFMCI to 3.1 and 1A to template B3.8
scott. megee External Review 19 _Jan_10 Scott McGee Substantial Incorporated not sure blah
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. 4 Accomplishments to Date
« RTT pathfinder completed
- Briefed final results Jul 2010

— Performed on GCSS-AF development server

- Learned more about tool requirements and implementing an
Enterprise solution

« RMT funded by Tools, Training & Reengineering
Council (T2RC)
— Market Research Request for Information (Oct/Nov 2010)
— Requirements Working Group established across Enterprise
. Creating FRD, SRD, process/architecture

— Request for Proposal (Spring 2011)
* Acquisition process initiated—AFPEO EIS portfolio
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L 74 Summary

Planning a COTS requirements tool to mechanize
consistent development of Acquisition information

Conducted a 9 month pathfinder - learned more about
Implementing an Enterprise solution

Identified gaps and attributes of good requirements
management to enable:

— Technical functionality

— Standup of an Enterprise solution

Informed industry of AF need and desire to be able to
share information between domains

RFI released

Interested in industry use of RM
tools and lessons learned
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