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INCOSE Challenge Team Effort

® Co-Leads:
* Joe Hale, NASA/MSFC, joe.hale@nasa.gov
e Al Hoheb, The Aerospace Corporation/SED, albert.c.hoheb@aero.org

® INCOSE Challenge Team:

e Federation of those willing to assist in the development and deployment of the
products; now 139 and growing

®* Model-Based Capabilities Matrix (MBCM) INCOSE Challenge Team Technical Project
Plan (TPP) version 2.2
e Approved
* Two products: MBCM and User’s Guide

® Resources:
e OMG Wiki: http://www.omgwiki.org/MBSE/ The OMG wiki entry discusses the effort.
® http://www.omgwiki.org/MBSE/doku.php?id=mbse:mbecm

e |INCOSE Connect, workgroups, Model-Based Capabilities Matrix (INCOSE Members only). This
is the INCOSE member download area for the matrix and User’s Guide.
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Developmental History (abbreviated)

* The story begins with two independent efforts to provide a reference for enterprise
and program/project organizations to assess their current and desired implementation
of modeling

* NASA MSFC MBSE Maturity Matrix
* The Aerospace Corporation MBSE Community Roadmap

* Following a presentation of both at the OSD Digital Engineering Working Group, it was
decided to combine these efforts to develop a comprehensive Model-Based Enterprise
Capability Matrix

* Early drafts of the Matrix and User’s Guide were presented at a series of Workshops at
various System Engineering fora:
e INCOSE International Workshop (Jan 2018)

* Where the INCOSE Challenge Team was formed to produce a candidate INCOSE
Technical Product

e Aerospace System Engineering Forum (May 2018)

e INCOSE International Symposium (July 2018)

* NDIA SE Conference workshop (Oct 2018)

e INCOSE International Workshop (Jan 2019)

e Aerospace System Engineering Forum (Feb 2019)

e INCOSE International Symposium (July 2019) (received final comments/mods)

e Updated Products and submitted final version to INCOSE Tech Pubs August 29, 2019



INCOSE Challenge Team Reps from numerous
Organizations, including:

* Various NASA Centers e Japan Aerospace Exploration Agency (JAXA)
* LaRC, GRC, GSFC, MSFC, JPL, JSC e Raytheon
e The Aerospace Corporation * Harris Corp.
e Office of the Secretary of Defense (OSD) * Northrup-Grumman
e Space and Naval Warfare Systems Command * Booz Allen Hamilton
(SPAWAR) * BAE Systems
* USNavy » General Atomics
e US Air Force * Draper
* National Defense Industrial Association * Ford
(NDIA) * Boeing

e National Institute of Standards and

e Dassault Systemes
Technology (NIST)

e Mitre

Airbus
e MIT

Lockheed Martin
e Thales



Overview of the Matrix Structure, Products and
Tailoring



Matrix Structure

® Rows: Organization modeling capabilities for an organization
e Role-Based view or Digital Engineering (DE) goal view — same capabilities
e Each view has the capabilities sorted by the role-based or DE goal key field

® Columns: Increasing Stages of Capability generally defined as:
e Stage 0: No MBSE capability or MBSE applied ad hoc to gain experience
e Stage 1: Modeling efforts are used to address specific objectives and questions
» Stage 2: Modeling standards are applied; ontology, languages, tools,

» Stage 3: Program/project wide capabilities; model integrated with other functional disciplines,
digital threads defined and digital twin

» Stage 4: Enterprise wide capabilities: contributing to the enterprise, programs/projects use
enterprise defined ontologies libraries, standards

Cap 1
Cap 2
Cap 3

Cap 4



Products

® Model-Based Capabilities Matrix (MBCM) version 2.0d1
* Two views; Role-based view, and OSD Digital Engineering Strategy goal view
e Same capabilities allocated differently for the 2 views
* Prints on 3 pages of 11”"X17” paper

* The role-based areas are:
® Workforce/Culture
® System Engineering Processes/Methodology
® Project/Program Process/Methodology
®* Model Based Effectiveness
® Modeling Tool Construction
® |Information Technology Infrastructure
® Policy
e OSD DE Strategy Goals are:
® Use of Models
® Authoritative Source of Truth (ASOT)
® |nnovation
® Establish Environments
® Workforce Transformation

® User’s Guide version 5.2f1

* Includes Frequently Asked Questions (FAQs) (useful for newcomers)



Snapshot of Matrix — Role Based View

June 2013

*/Co

Fiole-Based organization of Copabilities

Folt Bazed

Madel-Bazed

E

lumn B

“DE Goals” is hidden

Capability Descriptions
have been added

INCOSE Model-Based Capabilities Matrix (Draft 2.0b)

Role-Based View

Fend commentezalbert.c hohsb@atre.org
Joe Hale@nazagov

Matrix Area Capability Name and Stage 2 Stage 3 Stage 4
oty e daseibo aethe Tha trata-yyies Thestrata-yeie Thastrata-yrie This s (DEAMESE rbraks gy arparh b
MESE Ffarkivstand-slonc et oval. Thesieate g in il ata-y5. Madalin s inte v abe d with burinarrinfarm. tian sl sndrasalts  [rteatesy.Madeling e andrarule are The sansapisthat
1. Workforsefculturs | MESEUrs Strateay conzorns rirkrtratoy. oningors asrarsryrkom onaingoring pharar andfor alldirciplins and allrkaff acrars aaranr burinces | DEMESE s urod ar ik bonefits the ausrallunel: an draral
CammanDE and MBZE i propriats tarminalngy dofinad For the profoct pes Commer prs—")
1. Warkforcatoultura | Torminsloay o pragram. o Ti r dafinadtor madale ansiekont with azcapted sommnity rtandards. furot oflosizan, asanamics and alasrarias ith knoupre:
Fiadaling Falas and Fadalinaralor and rorpansibifitiar ara ot o dulinaralas and rorpaneibiliter ars characterizsdbs madel-barad Madaling raler p— F- i 7 Hadslor, palizy makar, santracting,
1 or idons Madelinarolar eibifities seo Honti Knoule-dae, Skill,and Abilitios (K5Ac) rorponsibiities e abfin allraler are Fulfillod. manageror athor
o
Flade b ars 4 Knauls dge, Shills, an d Abiltiss e 14 ars 4 Knauls dgs, Shille and bt Mada Skl 1 raler Evrort
e madalarr, Madaling of SE, P Toma dulere, ot s.n Eupert andsualuatar the i inchuder an
1 rcatculturs | b for allnafd zamp anantr of the Entarpries or Sprtom. Hovizo Madalars Surtam. Srsior insuppart af the afathar madolons Lrubrouont uror
a acras taalr, madel, and datarots ta camslato team taporfarm analszic For PTr, revios, audit, and atherto cheical
1. Warkforeefculture | Madeling Ure skl ano,or ad-has Far allstatt necdodta evaluato the Enterprive ar Syetom. Entorprice or Syrtom. cuvabiate the Entorprico ar Syrtom. ad prorammatic do cirianr. This cavors asquireror
Madalinrrelated TraimingfKSh Taa Familarity tr aining samplota d Initial Fadain 3 F: e,
1 Warkborcetoulturs | dovelnpment relo ar athaus sppragriats farthe madsling and eer raler inyrarias,inchiding"hands-an® realuarli[-
T SE Fadalingic natinzarpa Givan aaloar businans aare, mateling o opy Givan astoarbusinans e - npless andiebeing reiem — h
€ Frozur s 4bnc manner acrors proices or prageams s2rars praia st or proarame ontorprire practiced asrars an ontorpriro pracors arailara 4
T
Procezcesihlathode! anizationalPraicct- |Madel paratod s partaf the Given acloarburiness sare, madeling s appliodinan | Givon a<loar buriness delinais apoli acrarrpraiocte ar an insloce andicboing i awplication maybethe ram
oa inaPracasror f i B acrass proi sraarams entorprice sracticed ssrare anontorpriro far cachpraca arailare
ProcezseziMathodal | SE Tochnizal Managomant adalingis notinzorparate dar par andmadols cantributa tathe authoritativa rourze acts ara ured tamaka SE | Madoling s the bari far the procosrar and s ra tamptimiza rasuls acrassthe | Madsfinaie the barie far tho pragarror and i acras the [ application. maybatharamo
o [— Tochnizal Managomant prozorras. ot teuth proicct arpragear. arorprics far cachprocars arvailared
2.5E Miadol Gonfiquration (T —————————]
Processesiethodol | Manasement Madel Sanfiauration manaaementir sdhac FMadel canfiauration manaaement adheros taarkan dard Madol canfizuration manaqement i appled ta allmedel For artrem Madol canfiauratian manaqementir apehe dta allmedels Far an entorprice ISONEGAEEE 15252 Aparaaraph 3.5
Z.3E
agoment asementic adhac FMadel datamanaaementir n asrignedrale HMadel data managemont adhererta astandard Madol dats manaacmontis appliodta allmadel For asstrom m mansacmont i ap ISONEGAEEE 15258 Aparaaraph 3.6
T
Procezsesiethadal et incerparated ar pan sndmadols cantributa tathe authoritativa raurze | Madalingis the baris far the pracassar ish digital theo ade savoringrama of | Madaling s tho barie far th prossrrar uith digitalthroads cam adafingie tho bariefar tho prasasror i hirl ir applization markothe
a3 SE Toshnical Fenzorrar Tochrical procerres ot teuth tha procorrar.Disital anifactr arc ure dtamoke SE dosirions i i Lrama for sach prazass ar bilars .
ProcezcariMethodal | Madeling Stakehabdor Stakohaldor roquirementr sreinarequirements | andaystom madelr and are b dire ctianaltracaable. The requiroments are
a3 Beyuiremants vsiremants puiramants vsiremants ISOMECAEEE 1527%.1p aragraph . 4.2
ik, S ) X
Madab-Earod oplan for worifying ar in [Flanfar in andanalzsiesia | ruer, andreandards hae boon dafinad, o drtandard Vil prace durcs and Lrtylar,and standardr have baon dofine , and rean dard ¥ praca duror and
oqy Validatian tho madal the madl et "analrie” i VSONEGAEEE 15255, 1paraaraphe b 4.1 and 6414
3. PragramiProjsct - Madile F— Madats i - Madating arpart pF tanar mantFlan. the
Frocesses Fax anky p arkr of the life =y sle. . . . 1cras mierian ara ar. i prag riats baule, enviranmente, methadr, s drasaurses | Infarmation To shaalagy (T 4
Mathadala: SE-driven MadolPlan Mo dnzumantod MESE plan ovivanmonts, motheds, and rorourcar are propriato kaals, enwironmentr, mathade, andraaurzar aro pravidod Bppropriats kol omuiranmonts, motheds, and vorour s arc provided e pravidod madolr andhow thoy arsmanage .
e
. [I—— Fuoviour avicts Madaroralis salledunt [ sriboria-srucll ar es ot procecs $ maybeapdated. Hadals
3.ProgrmiProject  impg), mi 3 [retby zalendar s lisitly- bakhe ovent, Madsl-bare d digital arazcamplichsdbeFars thes che duls drevieu, Frodaminsntly madel-bared iaitema. Falling,| areatypenf - MPRe andmedel-
Processes aramraviour,boshnizal | [rushas . arentt [ueeat . with 1 varateky Knaul 43+ Faini® R [, akicstiver ar
ol rovieur, audier plannod far ure tos atisfy antryde: o o addrarredprinr o the susnt ated, |non cnmplota for i ritori 152602 “Knaulo dgo Paines”
Procecca: Hotricr HMotricr, waro roparted | Motricr are aredtamanago tho madel dovelapmont, aushty, ar offoctivoncer Foctivancrr with rondinfarmation kest and docirian
, quality, r offostivenoss madeling taale ared 0 adkdtars madel dovelapment, quality,and effo<tivenors noe- Far asyetom ar ontorprice ki throrhaldr artabliched ertorprise.
3 Model Bazed Elemensr Madal, Caneheains
Effectivensss Pladsfing e Elemenss 0osEm) . j EaaL blachs s hoal ML blasheis Aefingdby Dbisste Ensinesrin
- joctiverbur | . e aluationoF tho madelr taceablo o the madel lrtstar, andreandardr have beon define , aredrean dard ¥ praco durer and F i include: 1. &, Hadaling
4. Modsl Bazed Varifization and Validationaf  |-nab the Partial P2 cvaluation of cualuational i i aetslerand sraseams i and [errtemrabesatem, andi 2. i crational
Effectivensss madel the rorultant madel i pasrible have boonmade | taredarde, ar vl ar havina dofine dprocedurr, raale). ¥ of tho madlir porfarmed nd up dster to the madole meade. reauiromonte, 4.1 .5 Madolestom
4. Model Baced H B M . B he Poremorai ool (MAL
Effectivensss r« mothads chedule and cart praishatpraseams ansarpriea 0130 Biow B
4. Madel Bazed i Teuth . [— addeass F— Amilofini do_dok bl
Effuctivenscs (az0my eruth, i reath, acrasr pares of parte af thelifo cyela and asrarr pares of the onterprise ol aarans arrarsing "B zaptabiliy farlUro® and*Ere fibiliny of Rorules”
= T
expoditar af
o ro e datainformation] barsdonthe
4. Madel Bazed - i i ) ‘rlifa zyclo by provid:
Effectivansss afteuthfor af teuth ar anenton taaccom,intearate,
A TegreaT Tawas i
4. Madel Bazed Disital wsine have nat besnidantificd ar (0T Fratatype, DT Instanse, O Aqqretate, 0T Digitatbuin Ayper havs beon ik abliche T — ™ ik, Miraals, an nabla-Ab Digital Throad, that wrer the bart
Effectivensas DigitalTuin, artablichs Euvi Agaregate, 01 Enviranment] sl tp v 310 aFFa stivaly e dFar an onberpris. infarmatian, e i afits
3. Fodel Bazed qonarated dnzument arenatbaredan dital [Ty y—— o aras amieof dnzumants pe—— n i ed i e i oo i y et dafinar 4
Eficctivensee Digitalirtifazss arifacts o dal gonorate duicur. dacirions. ozt urar i docirions Lrtakshaldors. (DA larrary)

% Infarmation

Technalogy Hadeling Tanl s sorr Madel aczorri - Madel acearr pormirrians aresharad within an proiectipragram Hadel aczoes pormirrinns aresharsd uithin an snsarprirs The
5. Infermation Madel Barvd Taal Licenrina praiectar
Technolog, Accorr Hane ar Unmanased Taallicenrer and ascorr noupraie: Gentor far cammanly wrod taale L vond by rale toalliceonrer
5. Infermation Callabarstion by buriness tacl applizations (e..,E- Varigwr orqanizations uarking an different parts of model. Madels are.
Technslogy Gallabar atian <ap abi o Sprtem MadsIFi Oneline, bims callsbaratinn smanget disbributed b ame Far am cnbsrpriss Synahs
I 3

& Madding Tool
Congtruction

MadsiMariyement

Madeimanaqementiv sdhas

s

taarkanardar

[t u aryte.

s

Madelmanagement i appliss 443 all madolr o

r erhsrprins.

E. Madaling T ol

Fndel Barcd Tanltn-Tonlhar adhas

Fully Fodoratad ufseondard "plug-and-play intorfacer. Datairintorshanged

Btully Fodarared o

the Foduravian (&F s, urapporr, ot )

Dirtributed Dt abarcfTanl
Construstion i Fartial FadoratadDiakab ars Hanagsment : DEMS) Maintmale intoraparablo. Supparting tasleintaract throush fils transfar. P— Includar o

. Madeling Toal Tasl toal direcked | DatarTaali are cansi are are i HEE ar well ar MEE, Oneir
Construstion Indspendiniar barned basnhancs dabaindep endense Fr Datair sal ard the atheri

6.ModelingTool | lnrar-DatabaratT
Conmructinn e

Dok arsreanle ars indupendant

Intor-Diatab arafTaal Data lom arros
dofinsd

Intor-Diatab araTanl Dot leom arrnsiations dofined, capturad, managed

Intar-DavabarcFas
captured, managed, sndtrasoabls

canke

<aptured, managsd,
unseraf ather datarur zos of

onds dupdarar

cod botuson dataivome rogordluss of their lacan

Role-Based MBC

“Role-Based View”

DE-Based MBG

OSD DE Strategy Goals

MBCM-RE_PRINT_r1

ABCM-RB Capabilities' Descri

“DE Goals-Based View”

Example “Role-Based Print Layout”

“DE Goals and Focus Areas”

“Role-Based capabilities definition handout”



Tailoring

e Use language that is important to the organization
e E.g., NASA uses “project,” DoD uses “Program”

e |dentification of individual SE processes to be
addressed that are critical to success

e E.g. CM/DM

e Addition/deletion of rows to focus on organization
perspective



Matrix Uses



Matrix Uses: Strategic Vision

* Objective: Define a future state description of one or more domains/attributes of a mature
Model-Based Enterprise

* General Approach: Derive a tailored vision based on the most relevant mature attribute
descriptions in the left-most column.

. Examp{e: Selected Tools & IT Infrastructure attributes are the relevant attributes for this
example

Model-Based Capability
Stages Stage 0 Stage 1 Stage 2 Stage 3
Tools & IT Infrastructure

Various organizations working on

different parts of model. Full Partial On-line, real-time
model integrated by a single collaboration amongst On-line, real-time collaboration
Collaboration E-mail, telecom. System Model File Exchange. organizations. distributed teams amongst distributed teams
Main tools interoperable. Fully Federated w/ standard "plug-
Disparate Database/Tool Tool-to-Tool, ad hoc Partial Federated Database Supporting tools interact and-play" interfaces. Data is
interoperability None interoperability Management System (FDBMS) through file transfer. interchanged among tools

Inter-Database/Tool Data Item
associations among all data items
Inter-Database/Tool Data defined, captured, managed, and
Inter-Database/Tool Data Item Item associations among alll§] traceable where changes in one
Inter-Database/Tool Data Item Databases/tools are Inter-Database/Tool Data Item  associations defined, captured, data items defined, capture@ data source alerts owners of other

Associations independent associations defined managed managed, and traceable data sources of intended updates
Ul draws from multiple Ul supports Interrogation; multiple
User IF, Viewpoint/Views N/A Doc Gen Ul draws from Model app models/DBs configs

* The Stage 4 column gives the mature attribute descriptions for the relevant attributes
e A Vision statement might be:
* We aim to provide a fully Federated IT architecture with:
e Standard "plug-and-play" interfaces
* Managed data item relationships across heterogenous, disparate data sources

. Usgr Interfaces that enable navigation and interrogation across heterogenous, disparate data sources,
an

* On-line, real-time collaboration amongst distributed teams



Matrix Uses: Roadmap

* Objective: Define a Roadmap of increasing capability of one or more
domains/attributes towards a mature Model-Based Enterprise

* General Approach: Derive a tailored roadmap based on one or more
relevant attribute rows.

e Example: Selected Tools & IT Infrastructure attributes are the relevant
attributes for this example

Model-Based Capability
Stages Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Tools & IT Infrastructure
Various organizations working on
different parts of model. Full Partial On-line, real-time

model integrated by a single collaboration amongst On-line, real-time collaboration
Collaboration E-mail, telecom. System Model File Exchange. organizations. distributed teams amongst distributed teams

Main tools interoperable. Fully Federated w/ standard "plug-
Disparate Database/Tool Tool-to-Tool, ad hoc Partial Federated Database Supporting tools interact and-play" interfaces. Datais
interoperability interoperability Management System (FDBMS) through file transfer. interchanged among tools

Inter-Database/Tool Data Item
associations among all data items

Inter-Database/Tool Data defined, captured, managed, and
Inter-Database/Tool Data Item Item associations among all  traceable where changes in one
Inter-Database/Tool Data Item Databases/tools are Inter-Database/Tool Data Item  associations defined, captured, data items defined, captured, data source alerts owners of other
Associations independent associations defined managed managed, and traceable data sources of intended updates
Ul draws from multiple Ul supports Interrogation; multiple
User IF, Viewpoint/Views N/A Doc Gen Ul draws from Model app models/DBs configs

* Roadmap for tool interoperability and traceability:
* Milestone 1: Some tool-to-tool integration; cross-tool data associations defined

* Milestone 2: Demonstration of selected tools in a Federated Architecture; cross-tool data
associations defined, captured, managed

* Milestone 3: Main tools interoperable in a Federated Architecture; cross-tool data
associations defined, captured, managed, and traceable

* Milestone 4: All tools interoperable in a fully Federated Architecture; cross-tool data
associations defined, captured, managed, and traceable



Matrix Uses: Yardstick

e Objective: Define a method of characterizing the current capability of
one or more domains/attributes for a Model-Based Enterprise

e General Approach: Assess the current Stage of Implementation by the
Organization for one or more relevant attributes. Highlight the attained
Stage of Implementation cell and all calls to the left of the attained
Stage for all assessed relevant attributes.

e Example: Selected Tools & IT Infrastructure attributes are the relevant
attributes for this example

Model-Based Capability
Stages Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Tools & IT Infrastructure

Various organizations working on
different parts of model. Full Partial On-line, real-time

model integrated by a single collaboration amongst On-line, real-time collaboration
Collaboration E-mail, telecom. System Model File Exchange. organizations. distributed teams amongst distributed teams
Main tools interoperable. Fully Federated w/ standard "plug-
Disparate Database/Tool Tool-to-Tool, ad hoc Partial Federated Database Supporting tools interact and-play" interfaces. Data is
interoperability None interoperability Management System (FDBMS) through file transfer. interchanged among tools
Inter-Database/Tool Data Item
associations among all data items
Inter-Database/Tool Data defined, captured, managed, and
Inter-Database/Tool Data Item Item associations among all  traceable where changes in one
Inter-Database/Tool Data Item Databases/tools are Inter-Database/Tool Data Item  associations defined, captured, data items defined, captured, data source alerts owners of other
Associations independent associations defined managed managed, and traceable data sources of intended updates
Ul draws from multiple Ul supports Interrogation; multiple
User IF, Viewpoint/Views N/A Doc Gen Ul draws from Model app models/DBs configs

e Color coding can be used to provide additional status, e.g.,
e Green indicates attribute capability is operational
* Yellow indicates attribute capability in active development



Matrix Uses: Tactical Planning

* Objective: Given the current capability of one or more domains/attributes of a
Model-Based Enterprise, determine on which domain(s)/attribute(s) to apply
effort/resources to advance in the near-term

* General Approach: Starting with the attained “Yardstick” assessment of one or more
relevant attributes, determine which attribute capabilities to be advanced in the
budget cycle of interest. A factor to consider, in addition to resources constraints,
might include possible dependencies between attributes. For example, allocating
resources to advance Attribute A may not make sense without first advancing an
enabling or precursor attribute.

e Example: Selected Tools & IT Infrastructure attributes are the relevant attributes for
this example

Model-Based Capability
Stages Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Tools & IT Infrastructure

Various organizations working on

different parts of model. Full Partial On-line, real-time
model integrated by a single collaboration amongst On-line, real-time collaboration
Collaboration E-mail, telecom. System Model File Exchange. organizations. distributed teams amongst distributed teams
Main tools interoperable. Fully Federated w/ standard "plug-
Disparate Database/Tool Tool-to-Tool, ad hoc Partial Federated Database Supporting tools interact and-play" interfaces. Datais
interoperability None interoperability Management System (FDBMS) through file transfer. interchanged among tools
Inter-Database/Tool Data Item
associations among all data items
Inter-Database/Tool Data defined, captured, managed, and
Inter-Database/Tool Data Item Item associations among all  traceable where changes in one
Inter-Database/Tool Data Item Databases/tools are Inter-Database/Tool Data Item  associations defined, captured, data items defined, captured, data source alerts owners of other
Associations independent associations defined managed managed, and traceable data sources of intended updates
Ul draws from multiple Ul supports Interrogation; multiple
User IF, Viewpoint/Views N/A Doc Gen Ul draws from Model app models/DBs configs

e Beginning with the ”Yardstick” example, one might next work on the “Partial
Federated Database Management System (FDBMS)” before the “Ul draws from
multiple models/DBs,” if, as in this example, one assumes that some Federation
needs to be in place before the Ul can draw from multiple databases.



Other Matrix Uses

e Qualifying Bidders

e Objective: Define how the Model Based Capabilities Matrix may be used to qualify
bidders to be allowed to provide proposals

e General Approach: The purpose of qualifying bidders it to create an acceptable pool
of sources to provide contracted services. This is to reduce acquirer effort, not waste
the time of unqualified bidders and to reduce source selection risk of selecting an
unqualified bidder.

e Source Selection (for services)

e Objective: Define how the Model Based Capabilities Matrix may be used to support
source selection

e General Approach: The purpose of source selection is to (a) ensure the acquirer has
defined their model-based enterprise requirements and (b) select the appropriate
source to meet those requirements.

* To define the acquirer model based enterprise requirements the Matrix may be used to
characterize the current state and the desired state. The desired state then is parsed and
processed to form requirements for the supplier to perform to.



Concept of Operations



Model-Based Capabilities Matrix CONOPS
Per the User’s Guide

Use Matrix to identify
the organization current
and needed MBSE
capabilities to meet the

Identify the Enterprise,
Program, or System

Transformation

Objectives Transformation
Objectives
* Pre-work to apply o “Half-day
the matrix workshop”

Organization’s
transformation Plan
Plan new capabilities
Enhance processes

Use Matrix results to
plan the MBSE

capabilities needed to

meet the
Transformation
Objectives

Org DE compliance Plan
SEP/SEMP

Multi-year roadmap
Pre-source selection
Acquisition strategy
Qualifying sources
MBSE roles and
responsibility definition



Some recommended actions to run the Matrix Assessment

® Provide an overview brief to the sponsor and key advisors/stakeholder to

* |dentifies what the matrix is, how it can be useful, how long it takes (4 hours), and resource
commitment

e Agree on the output product; an assessment used to begin planning
* |dentify key people; PM, SE, IT, Modeler, Contracts, Training, etc..
® Develop a short project plan
e Tasks, timeline, stakeholders, and have it sighed off by the sponsor
Identify/develop a customer scenarios (e.g., enterprise, program — new or existing) and
identify their overall enterprise or program objectives
e Create the objectives if they aren’t available
® A-priori matrix tailoring
e Use customer language if needed
* Emphasize the right capability rows; tailor-out or create new row
e Agree on scoring method and being generous (benefit of the doubt)
® Run the assessment in a half day

e Using the enterprise or program objectives as a basis, review the row and stage for current
capabilities and those needed to meet customer objectives.

e Group the gaps and begin development of an organizational development plan. It could be a multi-
year roadmap.



Sample Enterprise Transformational Objectives
Government Organization

® Enhance enterprise resilience

Identify the Use Matrix to
Organization identify the

® Enhance enterprise technical performance organizetion’

Transformation current and needed
Objectives MBSE capabilities

* Technology injection
* Re-allocation of existing assets

® Enhance enterprise sustainment

® Enhance enterprise flexibility to use assets for new missions or changing mission
priorities

® Move to an intelligent enterprise
* Reducing manpower or level of expertise

Use Matrix results
to plan the MBSE
capabilities needed




Sample Enterprise/Business Unit Transformational Objectives
Commercial Organization

® Enhance consolidation of product lines or products

Identify the Use Matrix to
Organization identify the

® Extend the product line or products through new features Tansiomaion MBprdbldd
® Extend the installed products through new features

® Examine/ensure product line backward or forward compatibility

® Enhance maintenance, service, and repair through standardization

® Minimize maintenance, service, and repair facilities, personnel, or training

® Examine if the products may be used in ways not originally intended

Transforming the organization to make better business decisions

New!

Use Matrix results
to plan the MBSE

capabilities needed




Example of Matrix Assessment
Green = attribute capability is operational,

Yellow = attribute capability needed

Identify the
Organization

Transformation
Objectives

Use Matrix to identify
the organization’s
current and needed
MBSE capabilities

Model-Based
Capability
Role Based DoD DE Name and
Matrix Area |Strategy Goal Stages Stage O Stage 1 Stage 2 Stage 3 Stage 4
Warious organizations
working on different parts | On-line, real-time
5. Information Collaboration by business | System Model File of model. Models are collaboration amongst On-lime, real-time collaboration
Technology Goal 4. Establish tool applications (e.g., E- Exchange is identified and | integrated by a single distributed project/program | amongst distributed teams for
Infastructure Envwiing 5 Collaboration cag mail, telecom. ) usedd. onganizations. teams am enterprise
Fully Federated w)' standard
Distributed Mo interopera bility Partial Federated Database | Main tooks interoperable. "plug-and-play” interfaces.
&. Modeling Tool |Goal 1. Use of Databaze/Tool |between model based Model Based Tookto-Tool | Management System Supporting tools interact Data ks interchanged among
Construction Models interoperability |tools has ad hoc interoperability | [FDBEMS) through file transfer. tools
Inter-Database/Tool Data Item
associations among all data
items defined, captured,
Imvter- Inter-Database/Tool Data managed, and traceable where
atabase/Tool Inter-Database/Tool Data |Item associations among all | changes inone data source
&. Maodeling Tool |Goal 1. Use of ata ltem Databases/tools are Inter-Database/Tool Data | ltem associations defined, |data items defined, captured, | alerts owners of other data
‘Constructkon Models Associations indle pe i Item associations defined | captured, ged managed, and traceable spurces of intended updates
Ul supports |nterrogation
User Interface across the federated Ul supports Intermogation
Ly, Model are not wsed to Models allow document systems Authoritative sounce | across the federated entenprise
Viewpoint\View | identify or define the user | Maodels allow document generation, generation of | of truth and provides Authoritative source of truth
6. Modeling Tool |Goal 1. Use of 5, and interface or generation, generation of | views/viewpoints and wisualizations for decision and provides visualizations for
‘Construction Models wisualization wiew,viewpoints wviewsviewpaoints custom visualization making decision making

Use Matrix results to
plan the MBSE
capabilities needed



Use Assessment Results to Plan Capabilities Improvement

® Organizational transformation strategy

® Organizational model-based capability development roadmap
e Community of interest roadmaps

® Acquisition strategy — define modeling capabilities of the acquirer and the needed
capabilities of the supplier
e Qualify potential bidders
e Drive the RFP development and communication between acquirer/potential bidders

® Product development planning
® System engineering plans (SEP), system engineering management (SEMP)plans

® Modeling and information technology roadmaps to provide the modeling
environments and tools for the digital engineering enterprise

® Enhance processes with modeling capability
® Enhance workforce development to adopt and use modeling



Pilot Uses

® Government Organizations that have reported applying the work
* MDA
e GBSD
e AF/SMC
* AFASE
* NRO
* NAVAIR
* USA

® All have tailored the matrix to suit their needs
® Getting feedback on results is desired
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