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Historical Tie of USAF Requirements,
System Design and Verification

1. Capability gap identified by operational MAJCOMSs and/or USAF Capability Oper
leadership — Capability Based Assessment (CBA) Description ational

Document

2. Analysis conducted to determine extent of gap and if a new Material (CDD) Test (OT)
solution is needed

3. Requirements for new Material solution captured in Word document
called capability description document (CDD)

System Develop
4. éch|51|S|t|on program office receives direction to procure, funding and utrements mental

(SRD) Test (DT)
5. Program office creates derived system requirements document (SRD)
and places on contract to vendor

6. Vendor designs system and creates detailed system and subsystem

specifications (SSS) for fabrication 5ystem &

7. Developmental Tests conducted to verify vendor satisfied the SRD Ss(gg;iycsat;:ns As-Built
8. Operational Tests conducted to ensure system solves capability gap (SSS) System

(CDD)




Our Current Problem...Segregated

Development Streams

Pre-requisite to HAF-Level
beginan AF Solution Pathway
CDDICDD Annex Review({SPR)

Document Document Staffing, Joint Oversight
Development AF Validation and Approval [as required)

Current Method:

* Paper-driven reports - segregated data with
impaired traceability
Siloed developments streams - poor
collaboration

No tradespace analysis HAF | Previous | p——
. | Phase, etc. ! IT Box= I5-CDD
Lack of data consistency & storage GOlLovsl 1} T4 TJ Miestone A dcoD
No reusable baseline for modernization & HAF Approvalor | Increments > BOD Annex ey B
. ApA Reporior sAFROC i
Sustainment previousphase AFGK “Yoling"™ i —_
HAF decisionor AGK JJCIDS Staffing ! IRSF; [:.r.anP]
. 0-6 Level direction... e s (RS | : KM/DS (Jg)
Over time...people/SMEs change, threats & Documo — i
. T o : echs Checks ]
required capabilities evolve, technologies e consisient —— '
improve, budgets shrink...the process can be HAF SME | approach/phase
more dynamic with “accelerated” capability

realization CFTor

o Rl Sponsor
perdh.olm pﬁl’i‘tllo_l'li Level
Materiel coD  Development RFP FRP Ca‘?sgl;l'l'r CTEEEI]'W
lelupmonl \l'alldn]on vaoul Decision Declsi!_m
Decision = a4 y
B' c. - . + Traceabilityto an AF approvedAocAor | + Performance Cosf, Schedule and Risk Continue. next
CD copl s [ i g Draft CDD, CDD (a5 appropriate) Attributes with Threshold'Objective valuss — "
i ';o‘h:n":r: |50 Maturation & a:%:i?c'tmnt - pnr:::if,::n? Op;;;t;;:r:l + Whiting Team Lead, Membership + Trades— Cost Capability Analysis > phase of activity >
. An:lwa A Risk Reduction Developmant : « RMCT Cedifications
gmsn; {TMRR) (EMD) [ﬁ;ﬂ:"m: :;;’,'L’,";d Sustainment Dis
E i an‘dmum ' EMD rt:ul;n ! ! CDC = Capability Development Council (Top-level — USecAF, VCSAF & USSF/CV) AFGHK = AF Gatekeeper (decision by Director, ASRP)
1 I lected in COD ] reflected in [ I
i E i i i SPR Pkq = the Proposal for a Solution Pathway and associated Requirements Document RDA = AF Validation/Approval decision
' fﬁé‘ & & ﬁz Document Writing Team (Sponsorded team of stakeholders and subject matter experts) RDM = Requirements Decision Memo (via eAFRQC)
UBL AR i il MEIEY | M JCBIJROC = Joint Validation of JCIDS doc's




Where We Are Going: The Full Lifecycle
Systems Engineering Process Connected

Update all previously

develop diagrams Use Cases

Use Cases &

Parametric

Diagrams Requirements Diagrams &
- Matrices

BDDs, IBDs, State Machines &

BDD — Block Definition Diagr: ic Di
ock Definition Diagram Parametric Diagrams

IBD — Internal Block Diagram

Model-based Systems Engineering (MBSE) & the Systems Modeling Language (SysML)

UTILIZATION &
SUPPORT

SysML Compliant
Unified Architecture
Framework (UAF) :

serves as the common
data touch point
integrator:

- Common taxonomy
- Common models

- Data integration
between all SE phases

- DoD & industry
standard: SVs, OVs



Enterprise/Program/Component Traceability

Iterative Process

System | . | .
v Production Sustainment

Design

Concept

Broad in scope, includes multiple mission sets across
programs (low fidelity) — Enterprise Level

A5/8/9 High-level
Mission Set Integration

Narrow in scope, includes specific mission sets within a
Models

program (medium fidelity) — Program Level

EW/EMS

System engineering activities with traceability to high-
level mission sets and requirements (high fidelity) —
System/Software Component Level

Program Operational
Requirements Models

ISR Requirements

Linked models integrating divisions and programs across
warfighting mission areas and functions. The enterprise layer
serves as the vision setter, tracing required capabilities and

mission sets to enabling systems and technologies...providing “on i [t
demand” data-centric analysis and decision making. ISR Platforms =

Enterprise = Capability = Program > System Integration



ACC Model Dependencies & Integration

Collaborating with DAF-Wide Digital Engineering Practitioners:
*« RCO/ABMS, HAF A5/7 Futures, HAF A2/6, DAF/DTO
— ] Influencing DAF DE Practitioners:
525 ISR warfighting requirements - AMC, Global Strike, NWC, USSF, AFCO

. . Sensing Grid dependencies & touch points
Advanced Battle Space-2-Surface Sensing Grid

Management System (S2S) ISR
(ABMS)

ABMS required/provided services, mission
thread experiments & scenarios

O AFLCMC/WIN

AFOTEC Det 2

System test & evaluation use cases and
performance metrics

Cameo Systems Modeler
MATLAB Jira GITLAB

Distributed Common

Ground System (DCGS)
Sparx EA

Model Web Viewers
Simulation tools

DCGS data integration requirements

\4 VI

DOORS Next Gen

A A A

DOORS NG: an authoritative & standardized data repository (common lexicon, requirements, tasks, KPPs, mission threads, use cases, etc.) enabling tool
federation & mission area integration.




MBSE Method to Tie Everything Together

(What the systems must do) DOORS NG (How the systems do it)
Operational Requirements NGS Family of Systems
Basing — refines satisfies

State Machine Diagram

Pr

System Dynamic
Behavior

s

-

System and User Interactions
(Operational Scenarios)

~~~~~~~~~~~~ Operational and System

MBSE advantage: Any change to one domain has Integration happens here
immediate impacts on the other

v

System Data Flows, Interfaces, Services/Software

; (System Design & Implementation)
Note: Example diagrams taken from SysML Distilled, Lenny Delligatti



Mission-Centric Approach for Rapid Mission
Thread Execution

Why What How Where
Mission Threads (MT): Agile Requirements: Scaled Agile Approach: Scrum Team Products:
Provides mission context Defines what mission Governs process Aligns agile requirements
using visual, capabilities need to be framework defining how to government-led scrum
standardized drawings delivered in terms of teams work effectively teams, where hybrid
(operational views) to requirements prioritized across geographic and team works together to
understand Why mission against funding organization lines to deliver capability
capabilities are needed (capacity) and feasibility deliver mission capability (including products)

for rapid delivery rapidly rapidly, incrementally

EPICs: Al/Smart, Fuse, Sensor ... Pl Objectives per 3 months ]
(Mapped to MT Use Case(s)) ~ A5Y Sprints per 3 weeks
o Capabilities: ART Product Mgt

Features: ART Product Mgt
User Stories: Scrum Teams




Summary

 Air Force moving from “paper driven” needs and requirements
* Moving to model based capability and digital data/architecture descriptions

» Mission thread analysis allows for use cases to be worked out and drive
acquisition requirements

« Mission focus to be addressed through acquisition, test and
operation/sustainment

« Main objective: get capabilities to the warfighter faster
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