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N#  BLUF: Superior Knowledge Management @

NO™-
N

BLUF: Ultimately the AF wants superior knowledge management, which is
what the whole Digital Transformation is all about.

Achieved via:
e model-centric environments
¢ solid data management processes
e modeling best practices and methods
e reference architectures

The right knowledge in the right hands at the right time that is

authoritative and trustworthy.
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UNCLASSIFIED

Acquisition System MetaModel

Acq_uisition Syste

3 distinct model areas

AcquisitionSystemMetaModel

 Business Process || rmeseeme——
e Distribution Statement O

#-(571 amodels AcquisitionBusinessModel
= Modified: 3/17/2022

# [ «models AirSystemGRA
#-{] emodels MIL-STD-881 WBS T : g : - :
B <Bocuments ncoming ﬁequ' == This entire metomodel release is PRELIMINARY DRAFT and is incomplete with many notional entries.
0 .
sextendedRequirements JSSG-20xx DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

wextendedRequirements SOW_Reqgs

« System GRA
* Program Data

The model librory pockages contained herein cammy CUI markings to reflect the morkings of the related 155G documents, however none of the CLI content is cumently in these models, and the
documentation has been moved outside this metomodel spoce. Therefore, this entire metomodel is Unclassified and Distribution Statement A cpplies.
L. "

O

MetaModel Concept
Modified: 3/16/2022

The AcquisitionProgramReferenceMetomodel (model of models) is conceived os hoving seversl ports. The ideg is bosed on the concept that ¢ process Storts, consumes inputs, produces
outputs, and ends upon completion.
The AcquisitionBusinessModel is ¢ ploceholder herein to represent thot process. The hope is that the DoDi 5000.02 Adoptive Acquisition Fromework (and friends) will be modeled in BPMN

foreventusl acquisition business cutomation 5Upport.
The MIL-STD-881 WBS model provides bosic structure we chose to use os the basic structure for the Air System GRA. By modeling the system/subsystem structure in the GRA cllows

g of the controct/b ift ion and the system/subsystem being ocquired. This usoge is not strict, norcon it be.
The AirSystemGRA model library is octually o conceptuc! collection of mode! libranies based on the Joint Senvice Specification Guides, which also ore loosely based on the basic W8S element

orchitecture. The GRA features reference models thot are - or will be - the requirements within the JS5Gs in model form, allowing the program office to construct much of the predefined
content, while hoving elements lobeled os "TB5" to signal what cres of @ model need to be built out to meet progrom requirements.

Browsing the HTML output of this model can be via either the navigation links contained in these guidonce diegroms, or via the model tree directly located on the left side of the browser
output.
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&2  ASMM Maps to MBAcq Concept Model &

\Mofg“ =

package MBAcq Concepts | | ) Acq Conceptual model (ACM) ] | RIFP me @mmm mw p W3 EBE& ﬁg@w“ & T [;(‘J J}Hﬁéﬁﬁ

|
Bidders Library | \cquiter | '
|
|

Model Based RFP Package

Governance

The AEC provides relavant and RFP | System ot __Provided | e

tadored guidance from the ARL
Architecture Evaluation Criteria (AEC)

Architecture
Description

Acquisition Reference

|

I Key Performance
| Parameters KPPs
|

|

|

Domain Overlay ‘ Uniform Contract Format (UCF) =727 == s s e i
Lo Acquisition Referenc
=== A Reference |&;'B-i":ﬂ\;;ll ==l ___Architecture (ARA)
| | Architecture i F’_
Requirement | - £ AR ordridos BEVaVC H ~
=) E=— (]| ey
| 1 i
| High Level Capabilities
| . | —
I F)pmmusmn-ao?}-
|
I
I

e — Physical and Functional
'ﬂﬁlclrl:n N:hﬁ;clur- et
" }
|I:Igld Eng Env Constraints | Requirements r

\
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%#®  Domain Overlay Example - Airworthiness

shlocks y Architecture Description Entity of Interest
MIL-E- 70 'ower Source Analy Data
EfRETe s

load Analysis data : Load Analysis Data

subject : Electric Power Source [1]

operatingConditions : Cperating Condition [1..%] s ENpEases ey e ey of
ana\ysisTimelrﬁerval" Time Interval [3] - has thinkin 9
compositeRatingFactorPerOperatingConditionPer Timelnterval © Composite Rating Factor [1] about
intervalRating ACPerOperatingConditionPer Timelnterval © Interval Rating AC [0.1] .
intervalRatingDCPerOperatingConditionPer Timelnteryal © Interval Rating Lo [0..1]

adjustedACCapacityPerOperatingConditionPer Timelnterval © Adjusted AC Source Capacity [0..1] o Architecture Stakeholders Stakeholder
adjustedDCCapacityPerOperatingConditionPer Timelnterval : Adjusted DC Source Capacity [0..1] = perspective
loadRequirementsDCPerOperatingConditionPer Timelnterval © electric currentfampere] 0.1 funit = ampere} P

loadRequirements ACPerOperstingConditionPer Timelnterval © apparent poweer[volt ampere] [0.1] froma

growthCapacityPerOperatingConditionPerTimelnterval © Growth Capacity [1] padiCu[a r
phaseloadUnbalancePerOperatingConditionPer Timelnterval : Phase Load Unbalance [0..1] iS a matter Of

%AW Cancerns
Sufficient Source Power Quantity

powerFactorPerOperatingCondtionPer Timelnterval | powwer factor[watt per volt per ampere] [0..1] Bsa typ i{.‘»ﬂ'

Id=*"21"

: ; " importance to ; : : /
\ ihinncdy § Text = "Sufficient source power quantity”

——| Architecture Aspect is refined by

8V Viewpoaints
12.1.1 Power Guantity

Earn results in
<AW_Viewns i : : ; ‘ 1
cAbstractRequirements . addresses
12.1.1 Airworthiness Assessment of Power Quanity is reflected in

concernlist =
{ID="12,1,1"}

is contained infvisualiZ

stakeholder =
++EPS SME

AU 1A ok

EnSufficient Source Power Quantity
frames EfBattery Discharge Rates

S H DT

e Safety Engineer
i;LB&d Engineer

concernlist = EASufficient Power available for all modes of operat...

Architecture Architecture 4,/ purpose = "Verify that sufficient power is available to meet the power
View expresses | Viewpoint reguirements during all modes of operation, mission profiles, failure

conditions and malfunction recovery procedures.”
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bdd-[Package] DM Concepts [ o% Domain Overlay and Libraries ]J
Architecture Model
Domain Overlay ! —
'[ saterentypes A
Reference Architecture Defines (NI L
Compliance [Cla=s]
is formalizgd- - guides and Criteria . . e _ attribites _
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Model Organization in LaunchPad

Online Projects Offline Projects

« Separate Reference BEEY

. Matre - Last modified Branch |
ArCh Ite Ctu r'e a n d B0 Reference Architecture Libirany =
£ Acguisition Process Data

=57 Air Systemns

Refe rence Model ED A GRA Thursday, September 14, 2023 4:55: . trunk
[ & GRA Profile Friday, Septermber 22, 2023 2:22:28 .. trunk
[N Reference Materials Tuesday, September 19, 2023 1:54:1 .. trunk

- - B0 Generic Materiel Systern

LI bra rleS —01 Ground Systems

[ Sea Systems

-1 Space Systems

EC Weapons GRA 3.4 (31 July 2023

L[ JCA_UJTL Wednesday, June 14, 2023 7:28:08 P trunk |I|

E-CO Reference Madel Library

£ AirForce Guide Specifications

7 Code of Federal Regulations (FAs)

[ Develapment

£ Interface Standards

£ Jaint Service Specification Guides

£ Military Detail Specifications

£ wilitary Handbooks

£ military Performance Specifications

[ Military Specifications
£ Military Standards

EEE]

 Reference Architecture
populated/linked with
Reference Model
elements

[ MIL-STD-4F1 monday, August 14, 2023 4:53:01 P A%-115 migrate 7. Data Models :
[ MIL-STD-464 Thursday, Septernber 14, 2023 4.08:.. trunk :
[ MIL-STD-704 Monday, August 7, 2023 124430 PM trunk :_
[ MIL-5TD-210 Thursday, Septernber 14, 2023 3:59; . trunk :
[N MIL-5TD-7020 Thursday, September 14, 2023 3:50:... trunk e ||
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Basic GRA Structure and Features

Containment [T I = | Containment T o=
=X w Q £ - =X = i Q Lo
&Y Subsysterns - WES Level 4 = [3 0.20 Requirements Management - |
Avionics - WES Level 4 B 03 0.40 Cyhersecurity
Ground | Host Seament - WBS Level 3 g 0.50 Systermn Use Cases -
S Pavlioad | Mission Svstermn - WBS Lavel 3 i 0.60 Holistic Analysis
WES# Level]l Level? Level3 Level4 Level 5 ayload | Mission System Bre = .
: E aircraft Prograrm WBS B3 1.0 Aircratt Systern
Lo Aareraft System - ) )
11 Awrcraft System Integration, Assembly, Test and Checkout 7 Relations | & 01 Afrcraﬂ.aystem, Integration, Assembly, Test and Checkaut
1.2 Air Vehicle -] Air System -7 1.2 Airvehicle 3
121 Aur Vehiele Integration, Assembly, Test and Checkou % Relations 03 1.2.1 Airvehicle Integration, Assembly, Test, and Checkout
122 Alr Frame L ir Vehi 1.2.2 Air Frame
1231 Airframe Integration, Assembly, Test and ¢ E airvehicle 012 :
1222 Fuselage <7 Relations 3 1.2.3 Propulsion
1.2.23 Wing E] air Frame 01 1.2.4 Vehicle Subsysterns
1224 Empenmnage K air vehicle Subsystems 2.4.1 Vehicle Subsystem Integration, Assembly, Test, and Chy
isié E::E“E' c T 4% Relations .2.4.2 Flinht Control Subsystem
123 Propulsion = t= 1.0 (Spectl, K auziliary Power Subsystern .2.4.3 Auxiliary Power Subsystern
124 Vehicle Subsystems H Crew Station Subsystem -2.4.4 Hydraulic Subsystern
1241 WVehicle Subsystem Infegration, Assembly, H Drive Group 2.4.5 Electrical Subsystem
1242 Flight Control Subsystem i 2.4 6 Crew Station Subsystem
1Al thiary Power Subz; % Elec_trltal Suthfftezn | Subsyst 2.4.7 Enwironmental Cnnﬁrnl Subsystem
1744 Hydraulic Subsystem nvironmental Control Subsystem 2.4
1245 Electrical Subsystern E Flight Contral Subsystem .2.4.8 Fuel Subsystemn
1246 Crew Station Subsystem H Fuel Subsysterm 249 Landing Gear
1.2.4.7" Environmental Control Subsystem E Hydraulic Subsystem .2.4.10 Rotor Group
1.;.4.3 Fuel Subsystem B Landing Gear 2411 Drive Group
1249 Landmg Gear : )
1.24.10 Footor Group H other Subsystems 2412 Vehicle Subsystern Software Release 1.n (Specifi
1.2411 Drrve Group H raotar Group .2.4.13 Other Subsystems 1..n (Specify)
12411 Vehicle Subsystem Software Release 1._n ( H subsystem Integration, Assermbly, Test and Checko B[ 1.2.5 Avionics
L24ls _ Other Subsys L.n (Specify) H vehicle Subsystem Software Release B-03 1.2.6 Armamenteapons Delivery
125 Aviomies - )
O +A1. 241 D MIL-STD-881 WBSAppendixd:Aircratt Py B3 1.2.7 Auxiliary Equipment
O +A1.2.4.7  MIL-STD-881 WES:Anpendixh:Alrcratt P B3 1.2.8 Furnishings and Equipment
O +A1.2.4.6  MIL-STD-281 WBESAppendixd sircrat P o] B3 1.2.9 Airvehicle Software Release 1.n (Specify)
- E-CT 1.2.10 Other Airvehicle 1..n (Specify) -
q] I [ [»]
. s f7 Y4 2 e
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Basic GRA Structure and Features
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e Basic structure mimicked in JSSGs

e MIL-HDBK-516 follows similar structure

WBS#
Lo

I R S U B

o D B S BRy L s L

._.._.._.._.._.._.._.._.._.._.._._.._.._.._.._.._.._._.._.._.._.._._._._.
L b b O

[ A A A e

D e e e e e e e e e e e LD [ 9

Level ] Level2 Leveld Leveld Level 5

Aaveraft System
Amrcraft System. Integration, Assembly, Test and Checkout
A Vehiels
A Vehlicle Integration, Assemblyv, Test and Checkout
A Frame
Airframe Integration, Assembly, Test, and C]
Fuselage
Wmng
Empennage
HMacelle
Other Anframe Components 1. n (Specify)

Vehicle Subsystems
Vehicle Subsystemn Integration, Assembly, T
Flight Control Subsystem
Aneciliary Power Subsystem
Hydraulic Subsy=tem
Electrical Subsystem
Crew Stzhon Subsystem
Environmental Control Subsystem
Fuel Subsystem
Landmg Gear
Rotor Group
Dnve Group
Velicle Subsystem Sofiware Release 1o (3
Other Subsysterns 1._n (Specfy)
Aviomics

e Basic common architecture

Online Projects Offline Projects

= @ B 0o &g @
Mame - | Last modified Branch
B0 Refarence Model Library |
B+ Air Force Guide Specifications
-0 Code of Federal Regulations (F.
LT Cevelopment
03 Interface Standards
BT Joint Service Specification Guid...
DO JS5G Profile Friday, Septernber 22 2023 2:44.28 P trunk [.]
FD 158G Template Tuesday, August 15, 2023 1:42:31 PM trunk
[0 J55G-2001 Airvehicle Tuesday, September 26, 2023 5:41:38 PM trunk
[ J55G-2008 Avionic Subsyst.. Saturday, Septernber 23, 2023121506 Ah trunk
[ J55G-2006 Ajrcraft Sturctures Saturday, September 23, 2023 12:16:20 Ah trunk
[ JS53-2007 Propulsion Friday, Septernber 22 2023 3:03:05 P trunk
[0 J58G-2008 Vehicle Contral . Tuesday, Septermber 19, 2023 5:40:31 PM trunk
[0 J55G-2009 Ajrvehicle Subs.. Tuesday, September 19, 2023 5:26:18 P trunk
[ JS5G-2000 Appdx C Auxiliar.. Tuesday, Septermnber 19, 2023 5:27:39 Pi trunk
[ J55G-2009 Appdx D Enviran... Tuesday, September 19, 2023 5:50:06 PM trunk
[ JS5G-2009 Appdx E Fuel Su... Monday, June 12, 2023 7:26:19 P trunk
FD J58G-2009 Appdy F Aetial R Friday, June 8, 2023 5:45:58 Ph trunk
D0 J55G-2009 Appdx G Hazard . Friday, June 8, 2023 5:47:04 Phi trunk
FD J25G-2009 Appdx J Cargo a.. Friday, June 8, 2023 5:48:32 Pht trunk
0 J55G-2009 Appdx KYSTOL . Friday, June 9, 2023 5:48:56 PM trunk
[ JS5G-2009 Appdx L Propell.. Friday, June 9, 2023 5:51:20 PM trunk
FD J58G-2009 Appds M Preum . Friday, June 8, 2023 5:52:23 Ph trunk
D0 JS5G-2009 Appdx ¥ Other 5. Friday, June 8, 2023 5:83:40 Pt trunk
D[ J25G-2009-1 Landing Subs... Friday, June 8, 2023 4:42:40 Phi trunk
-0 J886-2009-2 Hydraulic Pow... Friday, June 9, 2023 4:51:30 PM trunk
[ J55G-2009-8 Electrical Pow... Thursday, September 14, 2023 3:37:13 PM trunk
D J88G-2009-9 Mechanical Su... Friday, June 9, 2023 4:55:25 Ph trunk
FD Js5G_Model_Library Wednesday, September 13, 2023 8:40:05 PM trunk
L[ MeTRA-JSSGZ009A-AppC Thursday, August 3, 2023 5:56:19 PM trunk Lo |
E-CT Military Detail Specifications
BT Military Handbooks
B0 Military Perfarmance Specificati
B-C0 Military Specifications
B0 Military Standards
-[1 Released L4
[ Standard Practices
L[ Dacument Madel Template Thursday, August 24, 2023 6:18:00 P trunk ET
a |
| Open | | Rename | | New | | Clone | | Remaove |
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Maintaining WBS-to-System Separation %22

Sy
N

9, &
£ FO& GE 1O

Ibdd | madel] MIL-STO-881 VWES WIS Defines System Element] /

package WIL-STD-881 WBS [ @WEIS Defines System Element ]/J

WES Hardware

chioeky hlocks
AHircraft Program WBS:hir System MIL-STD-581 VB S:: AppendixA:: Aircraft Pragram WBS:: Ajr Ailr System

parts il Defines ) (TS A
A11 : System Intagration, Assembly, Test, Checkout|1] A 141 Peculiar Support Equipment [1]{nonunicue
A1 12 Comman Support Equipment [1]{nonunicue

1 A4 Ground | Host Segment [1]{nonunicue

wblock A1 5 Aircraft System Software Release [0, *{nonunigue b
5 AirSystem A.1.9: Training [1]{nonunigue }
Letisi [ {abstract}
refarances E

{nonunigue}
81201

hlocks
Air Yehicle

412 |1 parts

&m Test & Evaluation[1]

A1 : Training|1] i ) n I N 1220 Ajr Frame [0..1 [{nonuniguet
MIL-STD-G51 msé?&iwliﬁr\ﬁgﬁrjg Program WWBS:: Air Defines NEEE Prqpu!sion [0 ]{nonu_nique}
{from AcguisitionSystembfetahiofi-1 1-5T0-851 WEBS-Appendia] A A.125: Avionics [0.1]{nonunigue
A1 28 Armament | Weapons Delivery [0 nonunigue
80127 Buziliary Equipment [0.1 nonunioue
B 1 5128 Furnishings and Equipment [0..1]{nonunicue
ia l/l i} " 5128 Ar Yehicle Software Release [0, *){nonunigue
A vales
WES_Handwarne shiocks mass | mass[kilogram]{unit = kilodram
ehlocks Airlehicle El
Bireraft Brogram WIS i Systemiic Ve hicle {abstract}
garts
Bssemibly, Test and Checkaut|d.1] - wia o
s - 1.2.4 Vehicle Subsystems
Air Yehicle Subsystems
nd
1
:Furnishings and
s e[ 0.7|
refarances ot 212450 zhlocks
oo - Ao L - ) Electrical Power System
— - - Electrical Subsystem pefines parts
{frovm AcquisitionSystemMatabdadalhIL-STD-881 WES:Appandixd] 3 c generator © Generstor [0.%]
!i:"l'l'f_s'u:n;slu'n hattery : Battery [0..%]
117 inverter : Inverter [0.%]
converter © Converter [0..%]
i
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N#® Maintaining the WBS to System Separation

N )\

‘\ A, @0 J
Y, €?~\ /
o (C & N/(b\“ﬁ/

BrC Reference Architecture Library

K - WBS B0 Acquisition Process Data
. ee pl n g [ GElA-STD-0007 Thursday, Septermber 14, 2023 94716 PM trunk

- - - [ JS5G-20094-2 Hydraulic Po.. Manday, Septernber 25, 2023 4:16:11 P trunk
i nfo rm atl o n I in ked b ut L[ MIL-STD-881 [wednesday, Septermber 13, 2023 9:35:54 PM trunk

L[ Procurerment Data Schema  Thursday, September 14, 2023 9:23:58 P trunk
B0 Air Systems

S e pa rate - &y GRA Friday, Septermber 22, 2023 10:09:32 PM &Y GRA Library Integration

[ AW GRA Profile - =
Containment *
L[ Reference Mat o &

e MIL-STD-881 model 5 e S o Ln

[ Sea Systems —

|5 <7 Relations
L u ses 7 AV G RA B0 ﬁ?\fpeaacpeuﬁiséeé?&s}- [ EA— ittt

o Linkages (“defines”)
maintained in WBS
model, not Air Vehicle

1 MIL-STD-581 WWBS mod
e

FEA
thecustamprofile
LIAFF

] ProjectUaases -
-EI—E, A hodel [AY GRASY GRA_ Library_Intearation #1 9]
H— = - anagement Systermitrunk #1

-y Model [AFGS-8721%itrunk #3]

EI—E hodel [EA_FProfile.mdzip]

EI—E?—'L, hodel [Excel Import Profile.mdzip]

EI—E, hModel [Free_Form_Elements_Profile.mdzip]
EI—E, Maodel [|20-30000-Extension.mdzip)

-4 Model 1IS0-20000.mdzip]

EI—E, Model [JS5G Profileftruntk #1]

-4 Model [JSSG-2001 Air Vehicleftrunk #1]

B Model LISSG-20059-8 Electrical Power Subsvstemsitrink 28] | | ll
IIl b

Briefer: Providing the Warfighters Techinical Fage UNCLASSIFIED 11

]

4

@

:mmmmmmmmm/ﬁ\

F N




U N C LASSIFI E D Distribution A. Approved for Public Release

Example of GRA Linkage

Containment T L o=

e Library Reference Models ElhD R

Ay Model Prablems
—[&] Project Usages

® Listed as Project Usages f&y JS5G-2008 [JS5G-2008 Vehicle Contral and Managerment Systermitrunk #]
@ Model [AFG3-37219runk #3]
] = = Model [Excel Import Profile.mdzip]
® Malntalns mOdeI federatlon B Model [Free_Form_Elements_Profile.mdzip]
Ed Model 15 0-80000-Extension. mdzip]

&g Model [150-20000. mdzip]

e Combined using inheritance B ol 530 Pofaunc

E, Model [JE5G-2001 AirVehicleftrunk #1] P
[odel [JS5G-2009-8 Electrical PuwerBuhsystemerunk#Bl

[ ) For this example USing Ef Model [MD Customization for Requirements.mdzip]
p ) \/ B Model MD_customization_for_SysML mdzip]
u F‘%Mdl[MD_ tormization_for_%i Wi ints.mdzip]
¢ JSSG-2009-8 Electrical Power B Model METRAJSS02000A AmRC Lk #1]

B Madel MIL-DTL-5162itrurk #1]
S_u_bsyStem J Cp[Madel MIL-E-701 6trunk #3]]
e MIL-E-7016 Electrical Loads |

BG4 Model [MIL-E-255230trunk #1]
E, Madel [MIL-HDBK-516 (LinGuestiftrunk #4]
&g Model [MIL-PRF-TO32itrunk #1]

= &g Model MIL-PRF-T11 8itrunk #1]
AnaIVSIS ) G Model [MIL-PRF-2565irunk #1]

p G Model [MIL-PRF-12148itrunk #1]

® - - 1 B Model [MIL-FRF-21480itrunk #1]

&g Model [MIL-PRF-81757itrunk #1]
E Model HI.I1IL STO-464 ik #1] ]

E, Mndel [ru1IL STD-81 EIItrunkaHB]
B Model [MIL-STD-T 080Nk #1]
E, Madel [Model_Transformation_Praofile mdzip] il
(] I [ [»]

Briefer: Providing the Warfighters Techinical Fage UNCLASSIFIED 12
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Example of GRA Linkage &)

(IS55-2009-8 elements 7 ! Containment O o x
wsubsystems | \‘ =
ElectricalPowerSubSystem zhlocks E"‘? f:f Q ﬁ -
_ s El=ctutalEnient:vSte [ 0.50 Systern Use Cases =
povver Generation System : Electrical_Power_Source [1.*){subsets subPower} parts o i —
powver Receptacle : External_Power_Receptacle [1. Hzubsets subPower} ki maowver Source : Electric Poveer Source [1.%] D 0.60 Holistic Analysis
statusEPS : Cockpt_Indicator [1.*)isubsets subPovver “povver Distribution System : Powver Distribution System F7 1.0 Aircraft Systerm
energygtorage_Unr:E: Ehergvm_s"llfcllfztg?_'-l'ng [1.%] A — Anterconnection Metweark © Interconnection hetwark : Y
powver Conversion Equipment : Electrical_Power_Conversion [1.% “eguipment Terminal ; Equipment Terminal [0, i i
electrical Power Distriautio : Electrical_Power_Distribution [1.7] e ST S | T e e 01 A!rcraﬂ.System, Integration, Assernbly, Test and Checkout ||
powwer Manitar Circutt - Electrical_Power_Monitar [0..7] *nower Receptacle : External_Power_Receptacle [1.4] -3 1.2 Airvehicle
povver Control Circuit : Electrical_Power_Control [0.%] netatu=EPS - Cockpit_Indicator [1.%] . . .
externalPowerlnterfaceControl © ExternalPowerinterfaceContral [1..%] Aeneryy Storage Unit: Energy_Storace_Unit [1.2] D 1.2.1 Airvehicle Integratlnn, Assemhh_.r, Te St, and Checkout
5 Mooywwer Conversion Equipment ; Electrical_Power_Conversion [1.%] H
i e “Slectrical Power Distributio - Electrical_Pevver_Distribution [1.4] [ 1.2.2 Air Frame
) “povwer Manitar Circult @ Electrical _Power _Manitar [0, %] D 1.2.3 Propulsion
valwes “owwer Control Circuit ; Electrical _Power _Contraol [0..%] .
povver : Realiredefines powver festernalPowetinterfaceCaontrol | ExternalPoveetinter faceCanteal [1.4] 57 1.2.4 Vehicle Subsystemns 3
total : Realjredefi total “sLbP TP FollUpPatt: * . . =
ERCSEEeaH e nes totabower) seneratar | Generator 0.7 emnl’l B3 1.2.4.1 vehicle Subsystern Integration, Assembly, Test, and Ch
" . baftery : Battery [0..%] i
RS atte = 1T [1 1.2.4.2 Flight Cantrol Subsystem
converter ; Converter [0..%] 01243 Alxiliary Povwer Subsystem
properties 1
“maintainer . Aircrafthlaintsiner D 1.24.4 Hﬁ.fdrall.lllll Subsystem
: - N [ 1.2.4.5 Electrical Subsystem B | 4
“totalLoad : Electrical Load [1] ; ) \ (= Logical Architecture dhite-Box) Definition
I ~ “arotective Device | Electric Power System Protective Device [1..%] . L.
IL-STD-704 elements “glectric Power Source ; Electric Power Source [1..%] 03 Logical Activities
“ower Conversion Equipment @ Powwer Conversion Equipment [1..%] \ — : :
il AEPS Control Device ; Electtic Povwer System Cortrol Device [1.4] \ (. L_Elg||33| Crecompostion
«hlocks -  valmes \ < Relations
Aircraft Electric Power System :ng::c_;?:; * Wit (ST (PEHET CHE (] ) Battery «Blocks
parts “AotalFower ; Real \
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Architecture of Reference Architectures

Y Ve

B

o)

\ A, &
~Ke P
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e Hierarchical Architecture of
Reference Architectures

e How to use?
e How to maintain?

chlocks

Operational Mo del

i

shlocks

2

sstakeholders
Maintainer

Production Model

l

chlocks
Weapon System Model

3
gstakeholders
AF-PLM

S

gstakeholders
Prime Contractor

<blocks shlocks
L _ _ | cobcl ]
cDD Materiel Cap ability Mo del 5
sstakeholders
SPO
v
~x<h|0c:|-(»e o shlocks S
1CD Government Objective Model ¢stakeholders
PEO
shlocks shlocks shlocks
«MBSE» «MBSE» «MBSEs

Reference Model Library

Domain Government Reference Architecture

Certification Government Reference Architecture

gstakeholders
Standard Owners

gstakeholders
Domain Owners

chlocks

«MBSE»

«Physical Geometrys

Product Reference Model Library

«stakeholders
Product Developers

gstakeholders
Certification Owners
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U N C LASS I FI E D Distribution A. Approved for Public Release

Utilizing Branching in GRA Management

/(7\ )\
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\\(CMC “?eﬁ/

Yo}

~

e Two Basic Methods (from Software Development)
* Release Branching: develop on trunk, keep a branch for each release

» Feature Branching: develop each feature in a separate branch, only merge
once stable

e Model Branching Uses Modified Hybrid Method

o Release Branch Establishes Baseline

e Option 1: Customizations/Features Developed on Branch

e Option 2: Maintain Branch separately using Inheritance

e Either Option: Merge Recommendation to owners of more generic model
e Either Option is Recursive

e Option 2 Provides Greater Flexibility

To Do: Compare Option 1 and Option 2 for pros and cons of each option
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U N C LASS I FI E D Distribution A. Approved for Public Release

Utilizing Branching in GRA Management

e AFLCMC/EN-EZ Releases AV GRA

e Uses Release Branching Method

e PEO Branches AV GRA Release Version

e Creates Generic Platform GRA
e Direct Modification of AV GRA Branch, or
e Inheritance from AV GRA Branch

e PEO manages changes from AV GRA for its branch baseline
e CM process to decide what changes to incorporate, if any
e Maintains AV GRA branch based on accepted changes
e Inheritance method allows incorporated/approved baseline changes
e Direct Modification method requires direct merging of changes

e Program Office Branches Generic Platform Release
e Same process as PEO, except managing the Platform-specific baseline

Briefer: Providing the Warfighters Techinical Fage UNCLASSIFIED 16



UNCLASSIFIED Distribution A. Approved for Public Release j—z
X#  Utilizing Branching in GRA Management @

Example Git Branching Diagrams
https://www.bryanbraun.com/2020/04/24/drawing-git-branching-diagrams/

Example diagram for a workflow similar to "Git-flow" :
See: https://nvie.com/posts/a-successful-git-branching-model/

Each tag represents a X g g "
production release. > 1ag: 1.0.0 Tag: 1.0.1 Tag: 1.1.0 Tag: 1.2.0
master £ _ \
The main branch Hotfix Commit

T

Feel free to add notes here
about the process of merging
I into the release branch.

1.1.0-release ——»
The release branch

develop
The development or sprint branch Feel free to add notes here
about the process of merging

into the release branch.

JIRA-35--example feature
Your feature branch

Feel free to add notes here about the process of merging feature branches.

Software Example is Simpler than Model Release Management; Only One Configuration in the Master
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Establishing on Standards
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¢ ISO 42010:2022 Architecture Description

e iso-iec-ieee 42010:2022 definitions (free view)

¢ ISO 42020:2019 Architecture Processes
¢ SO 42030:2019 Architecture Evaluation Framework
¢ ISO 15288:2015 System Life Cycle Processes

e Others as appropriate (examples)
¢ ISO 24744:2014 Metamodel for Developmental Methodologies
¢ ISO 24765:2017 Vocabulary
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https://www.iso.org/obp/ui/#iso:std:iso-iec-ieee:42010:ed-2:v1:en

U N C LASSI FI E D Distribution A. Approved for Public Release

Questions / Comments / Feedback
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Backup Slides

https://itsecurity.blog.fordham.edu/2017/10/24/backup-all-of-your-devices-and-do-it-often/#prettyPhoto
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