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 Key DETECT Terms

« DEMA&S Initiatives Supporting the DE Ecosystem
« Why DETECT? (Goals, Purpose, Outcomes)
 Who Would Use DETECT?

* Our Implementation

* Next Steps
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Key DETECT Terms

* Tools: Software applications that provide digital engineering, modeling,
& simulation functionality

- Tool Criteria: Capabilities that a tool must meet

* Digital Engineering Ecosystem: The interconnected infrastructure,
environment, and methodology (process, methods, and tools) used to
store, access, analyze, and visualize evolving systems' data and
models to address the needs of the stakeholders

- Digital Engineering Ecosystem Requirements: Baseline system level
functionality needed to satisfy DE implementation
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DEMA&S Initiatives Supporting the DE Ecosystem

NATIONAL DEFENSE
SCIENCE & TECHNOLOGY
STRATEGY

DoDI 5000.97 DE Policy

* OUSD(R&E) leads and coordinates efforts to define
digital engineering data standards

* Develop digital models maximizing interoperability

* PMs should consider the need and resources required
for interoperability and ease of integrating
components together within the digital engineering
ecosystem.

NDS&T Strategy - Importance of
Standards

* Technology standards and protocols are core to our
digital infrastructure, national security, and economic
prosperity

* Modernize our digjtal infrastructure to improve
information sharing and knowledge management

J

DETECT guides DE tool decisions in context of
the ecosystem

DE Ecosystem
Sizing
Parameters

DE Ecosystem
Requirements

DETECT

DE Tool Criteria

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2672. 4



Why DE Tool Evaluation Criteria Template (DETECT)?

* Goal: To help organizations...
- Lower the barrier of entry to digital engineering
- Better understand their DE ecosystem
- Determine tools/requirements needs and gaps
- Improve on existing ecosystems and/or stand-up new ones

* Purpose: To provide tool & requirement planning guidance for DE ecosystem
development

* Objectives: To provide...
- Representative tool evaluation criteria
- Representative DE ecosystem requirements
- A method for tailoring criteria and requirements based on DE ecosystem characteristics.
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DETECT: Let’s Break It Down Further...

DETECT IS DETECT IS NOT
e Starting point model for * Policy
Stakeholders * A list of tools or vendors
- To establish an initial set of DE tool
criteria to be used for tool trades * A trade study tool
- To establish an initial set of DE * A single point solution or one
ecosystem requirements size fits all

e 80% solution

* Alighed with expectations from
the DE Strategy
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Who Would Use DETECT?

* Engineer
- Streamline tool trades starting with DETECT criteria outputs rECT U Types
- Establish initial DE ecosystem requirements
- Helps with understanding DE ecosystem characteristics raneet

sblocks
DETECT

* Program/Engineering Manager

- Ensures ecosystem development is in alignment with organizational \/_
needs B . \ﬁ

- Improves Planning & Budgeting for DE Ecosystem efforts for programs Mﬂw?—%_'-.x B es

- Provides point of entry to DE implementation -

e Senior Leaders/Director

- Establish an organizational standard for developing DE Ecosystems \;t;m\

- Drives towards standardizing tool chains across the enterprise Sagd TEJlsii"L |

- Improves year to year efficiencies for DE Ecosystem development and '\m___j
tools
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DIGITAL
ENGINEERING
STRATEGY

Trade Studies &
Industry Input

SYSTEMS ENGINEERING & ARCHITECTURE

1
fi
il
i
|

ous

D R&

1

el DE Ecosystem
" DEPolicy Generic Requirements
DODI 5000.97
e N B R
= A\ = CESETOB
= = N/ SYSTEMS ENGINEERING TOOLS DATABASE
""" A0 INCOSE Systems Engineering

Tool Database

Our Translation

Less More '

Computing Capacity
$855555%

Users

Representative criteria
Representative requirements
Tailoring characteristics (size)
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Determining Your DE Ecosystem Size

Localized or Stand-Alone
Ecosystem

el

e2

o

Start small with local
collaboration, address part of the
life cycle, few stakeholders

Across Multiple Ecosystems Across Multiple Enterprises

Grow to medium through incremental growth, Aspire to large through program adoption and continued
few external collaborations, include more of incremental growth to extend capability across the full
the life cycle, add security supply chain and the whole life cycle.
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Small, Medium, Large Sizing Parameters (not a comprehensive list)

v v

® ¢

Criteria

Element Type: | Property Scope (optional): | Size Attributes [Elernent] Filter: | "v™

# Mame Large Medium Small User &

1 o Autormnation o Advancgd, Enterprise-Level, Full o Moderate, Ad-:up’Fu:un.-:uf aut-:u.rnatmn { Basic, Low integration o Advanc:ed, Enterprise-Level, Full
Integration platforms, Ongoing integration efforts Integraticn

2 i» Collaboration Partners 2 >5 2 1-5 0 (regional) 0 (regional)

3 & DE Investment 2 »%1m O S100's K O §10'=K O 810K

4 & Enclaves 30 + enclaves 2 11-30 enclaves 2 1-10 enclaves 2 1-10 enclaves

5 » Engineering Domains 2 2 o»2 & e=2 2 «=2

B i Geographic Locations =5 o 2-5 01 21

7 > Job Series  TBD < TBD2 < TBD1

g & Lifecycle Phases < Al O =2 &1-2 212

9 » Project Deliverables < 1000's 2 100's O 10's 2 100's

10 » Storage  Petabytes T Terabytes  Gigabytes i Petabytes

1 O Tenants O Multi app, multi DB T Multi application, single DB o Eggle application, single | O single application, single DB

12 i Users  »1000 < 100-1000 < 1-100 < 1-100

There are many dimensions and configurations to consider

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2672.
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Initial Mapping of Tool Criteria and Ecosystem Requirements

DETECT model contains two master lists of criteria and requirements.

Legend = Legend 1
L] o
A Trace & A Trace in
£ E
] u w H u w i
H E H H
3| L iE
Tool Criteria Otg3 Ecosystem Requirements Oy 5y
O = w»n 5 L £
& I[ﬁtlé:llt?na[) the tool ¢ , = B N Bl £7 DE Ecosystem Requirements 10483 55
= [&] 1 Does the tool support & governance process? :
) PP ¢ P ) rere Bl [8l A1 Adv. Tech &Innovation -
.. [8] 1.1 For modeling, Does the tool support curation of the product? o A : )
. L ) ) = [E R 1. 1 Innovation 3| 2 A
. [8] C1.2 Does the tool automatically provide historical tracking of versions? 277 [ Bl RLL 1 The DE tem SHALL ¢ orototvni vities fo remi " 3
.. [R] 1.3 Is the tool vendor committed to long term product support? 2 A7 : & :_ = The EeosystEm suppar pdro typlnlﬁ = Esl_ r- ECD:S " |n;||:rnj-temen ) fadil diaital H
. [® C1.41s the tool compatible with the organization’s existing tools? 2 A A - R 1.1.2 The DE ecosystem SHALL accommodate Inteligent applications that enable rigorous prototyping to fadlitate digital tqgpH 1| .7
[ C1.5 Does the tool support version control with a contralled process? 3 2 2 A 1.3 The DE ecosystem SHALL accommodate Inteligent applications that enable rigorous development of early and often gug 2 7 A
Bl [ C2 Does the tool support integration of models/tools? 3 A2 4 The DE ecosystem SHALL accommodate Inteligent applications that enable cross domain traceability of design threagg & 2 .7 7
.. [®] £2.1 Does the tool suppart tracking of changes? - - 327
.. [&] C2.2 Does the modeling environment support integration of medeling tools? 2 A7 (&l R.1.2.1 The DE ecosystem SHALL provide the software tools , software libraries, software builds and automated testing capgpili 1 | .7
2.3 Can the tool import / export data using data exchange standards formats that are consistent with enterpfise [20 7 72 ‘. [’] R.1.2.2 The DE ecosystem SHALL provide advanced technologies to support leading edge research and development capabil§ies 3 .~ 7~ 7
.. [/] £2.4 Does the tool support verification / validation of models and data? < £ [®l R2 Callaboration 37,7
.. [R] C2.5 Does the tool support the development and use of automated workflows? < E| [El R2.1Resources 3,777
2.5 Does the toal support interfacing and integration with models? - s F.2.1.1 The DE ecosystem SHALL provide automated notifications capability to all applicable change events 3 A A7
- [®] £2.71s the tool compliant with industry standard languages? 2 7 /7 ! i~[B] R2.1.2 The DE ecosystem SHALL be sized for growth in the number of connections and types of accesses (VM, web portal, < A
.. (] C2.5 Does the tool support interfacing and integration with dissimilar models? < .. [&] R.2.1.3 The DE ecosystem SHALL enable sharing of models, data, and simulations from authorized users and engineering dis@plif 3 .7 2 7
C2.5 Does the toal interface with word processing, spreadsheet and illustration software? i A = R.2.2 Users <1
- [B] 2,10 Does the tool support API/ interfacing (standard plug-ins) for data exchange tool-to-tool interaction? 3 A7 2.1 The DE ecosystem SHALL support remote teleconferencing with messaging, audio and video 3 A A7
- [E] C2.11 Does the tool support the Long Term Archival and Retrieval Standards (LOTAR)? 277 .2 The DE ecosystem SHALL be sized and maintained for TBD number of users for concurrent use of program identified §apl 2,7 7
- [B] C2.12 Does the tool interface with other engineering domain desian and analysis tools? 277 .3 The DE ecosystem SHALL be sized and maintained for the number of users to be 100% of identified program persondfel | 3 7 A2 A
M TRl ©3 Nann Hha benl consaek aeemnn bl s R— —_— . . . . . . P = = =
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Enter Your DE Ecosystem Size Parameters

User enters customized ecosystem data reflective of their
personal environment.

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2672.

Criteria
RGN RlE o ck, Size Attributes Scope (optional): | Ecosystem Size Filter: | "™
i Eco i i i i :
Size Collaboratic Engineering Geograph Lifecycle i DE Project
Name Indicator S};izm © Useq © Partners © Domains Location Phases © Automatio © Investment © Enclaves © Tenants Deliverables © Storage
User Basic. Low single
=] Defined DE |14 O Sma 1-100 0 (regicnal) «=2 1-2 . - S10's K 1-10 enclaves |application, 10's Gigabytes
integration X
Ecosysterr single DB
| <Unspe... v 1 1
Based on the size tailoring, 17 - Move across the table and
DETECT calculates a Size 100-1000 pick your DE Ecosystem size weighting key
Indicator and Ecosystem Size |- 1000 from the dropdown lists. m VALUE
small 1
medium 2
large 3
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Tailored Lists of Criteria and Ecosystem Requirements

DETECT model returns tailored tool criteria and ecosystem requirements
based on ecosystem sizing.

Tailored Tool Criteri Faual Tailored E Requirem Faual
ailored Tool Criteria o allored Ecosystem Requirements L
Weighting Weighting
Criteria - Criteria T
Element Type: | Requirement w | Scope(optional): | Criteria with Weights Y| W Filter: |7~ Element Type: | Requirement Scope (optional): | Requirement with Weights i Fifker: |7~
# | = | B | EEIIETE | # Id Narne | Percentage |
1 |C1 Bl [E Does the tool support a governance process? i 0.1429 1R 2 L& Adv. Tech Blnnovation 01667
2 |C15 [El Does the tool supp?r‘t \rersilon control with a controlled process? i 1 5 R12 = Technologies I 1
3 |2 Bl [&l Does the tool support integration of models/tocls? i 0.1429 The DE rerm SHALL e ad S technologies © T leadi 3 hand - ]
4 |c24 [&] Does the tool support verification / validation of models and data? 0.25 £ Uk ecosystem SHALL pravide advanced technologles 1o support ieading edge research and §
- 3 R122 [l development capabilities such as, but not limited to ; big data analytics, machine learning , artifféial
5 |C25 [®] Does the tool support the development and use of automated workflows? 0.25 : ) - : ; .
= intelligence, ontology, virtual reality, augmented reality, and 3G technologies
6 |C28 [®] Does the tool suppoert interfacing and integration with dissimilar models? i 0.25 1 R 5 & Collaboration i 01667
7 |C210 [l Does the tool support API/ interfacing (standard plug-ins) for data exchange tool-to-tool interaction? 0.25 s Tr2a = R - DIS -
1 El .
8 |cs B [E Does the tool provide VAULTIS Capabilities? | 0.1429 : Esources : : : 5
9 4 [® Does the tool provide unique identifiers and common metadata standards | 03333 6 |R212 TthE ecTsyslzem SHALL ke 5|zed[1;or growth in the number of connections and types of accessgf (VM, |0.3333
10 |C6.6 [&] Does the tool support data source cataloging for access and sharing? i 0.3333 web portal, others) to support (TED) -users - - - |-
1 |cea Can the Tool be interoperable with data that can be easily discovered, linked, retrieved, audited, tiisted, 0.3333 7 |R213 The_DE e.cosys.ter.n sHALL enable sharing of models, data, and simulations from authorized usersgind 0.3333
’ understood, and referenced? engineering disciplines I
12 |c7 Bl [® Does the ecosystem facilitate collaboration? | 0.1429 2 |R21.1 [l The DE ecosystern SHALL provide automated notifications capability to all applicable change eve s 0.3333
13 |C7.2 [l Does the tool support a variety of priviedges for sharing data? i 0.3333 9 |R2.2 Bl [E Users | 0.5
14 |C7.6 [&] Does the tool suppert simultaneous use with multiple users in multiple locations? i 0.3333 10 |r223 The DE ecosystem SHALL be sized and maintained for the number of users to be 100% of identififid 0.3333
15 |C7.8 [&] Does the tool suppert activity and task planning? i 03333 - program personnel i
16 |C10 El [E Does the tool support cyber security requirements? i 0.1429 11 |R2.24 L&l The DE ecosystem SHALL provide network access to authenticated users, organizations and stakgholders |0.3333
17 €101 LE Is the tool compliant with the NIST Cyber Security Framework? i 1 12 |R2.2.1 L&l The DE ecosystem SHALL support remote teleconferencing with messaging, audio and video 0.3333
18 |C11 Bl [®l Does the tool provide a user friendly experience? i 0.1429 13 |p2 Bl [& Data 1 0.1667
19 |C11.3 [El Does the tool support multiple simultaneous sessions? I 1 14 |R22 B (& Curation [ 03333
= i 7 0.1429 ; - - [
2 [c12 [ Does the tool provide product support - - - - The DE ecosystem SHALL accommodate discovery of models and associated data, from outside fhe local 0.2
21 |C124 [El Does the tool support automated reporting (e.g. metrics, use, health, status, reminders to users, € E)? 0.5 13 |R3.23 ecosystem instantiation
2 C125 L&l Does the tool include user templates and examples to leamn from? L 03 T D ccuctern CUAN contain an nroanized data choring chruchure for eace of diccouerns and I 02
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Next Steps

* Controlled release of the DETECT model for community feedback
- Representative of minimally viable product of DETECT model
- Include DETECT model user guidance
- Update DETECT model based on user feedback

* Future Enhancements
- Include job codes so users can make tool decisions based on their job roles
- Include tool types and tool listing to support DE tool trade studies

 Continue to present DETECT to community and evaluate similar work efforts
- Please let us know if you are working on any efforts related to DETECT
- If you have feedback, please let us know!
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Contact

Office of the Under Secretary of Defense for
Research and Engineering
Systems Engineering and Architecture
osd-sea@mail.mil | Attn: DEM&S
https://www.cto.mil/sea
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Appendix: User Tailoring of Tool Criteria and Ecosystem Requirements

DETECT provides equal priority weighting that can be tailored

R [ | = Add New =+ Add Existing... Delete Remove From Table B - i Columns Export g - ifE - lw - iQ =]
Traced Large Traced Medium | Traced Srmall
# Id Mame To Weight To Weight To Weight
Large |Calculated| Medium | Calculated | Small | Calculated
1 |R1 B [&l Adv. Tech &lnnovation X 0.1667 ® 0.1667 b 0.1667
2 R B [ Innovation X 0.5 X 0.5 1
3 R11 [l The DE ecosystem SHALL support prototyping activities for ecosystem improvements X 0.123
4 |R112 The DE ecosystern SHALL accommodate Intelligent applications that enable rigorous X 0,125
o prototyping to facilitate digital to physical prototypes and proof of concept activities
5 R11.3 The DE ecosystern SHALL accommodate Intelligent applications that enable rigorous X 0.125 X 0.25
o development of early and often automated testing of system performance requirements
The DE ecosystemn SHALL accommodate Intelligent applications that enable cross domain | X 0,125 X 0.25
6 |R1.1.4 . . . :
traceability of design thread, analytical thread and proof of concept analysis
7 |R1.2 B [ Technologies X 0.5 b 0.5 b 1
The DE ecosystern SHALL provide advanced technologies to support leading edge X 0.25 X 0.5 X 0.5
5 R122 research and development capabilities such as, but not limited to ; big data analytics,
- machine learning , artificial intelligence, ontology, virtual reality, augmented reality, and
3G technologies
The DE ecosystern SHALL provide the software tools | software libraries, software builds | X 0.25
9 R1.21 : e : :
and automated testing capabilities needed for DEVOPs process implementations,
10 |R2 = [El Collaboration X 01667 X 01667 X 01667
1 R21 B [E Resources A 0.5 X 0.5 X 0.5
12 R2.13 The DE ecosystern SHALL enable sharing of models, data, and simulations from authorized | X 0.1667 X 01667 X 01667
o users and engineering disciplines
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