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NIST Digital Thread Project o

ADeveloping methods & open standards to support validating,
certifying, and connecting engineering models across lifecycle

AGoals

ASeamless traceability:
System> Designr> Manufacturing> Operations> Maintenance

AHighquality manufacturing
AEnterprise knowledge reuse

AlLearn more athttp://www.nist.gov/el/msid/syseng/dtsm.cfm



http://www.nist.gov/el/msid/syseng/dtsm.cfm

System Lifecycle Handler (SkR)se Cases

ABuild digital thread for systems

AConnecto data across the enterprise (Systems, PLM, CAD, ALM, Proje
management, Manufacturing, Operations) and spin a digital thread

AGeneratemodels as information moves across disciplines
AQueryandsearchthe digital thread

AManagethe digital thread
ATrack change# versioned models connected in the digital thread
ACompare, synchronize, repaipnnections and models

AVisualizethe digital thread



Silos of models and data O

AOrganizations deal with a diverse, musléndor engineering
toolset.

AThey create and store product/system data in a variety of tools,
models and repositories: PLM, ALM, CAD, spreadsheets, databe
SysMLY 2 RSt a X

Conceptual Design Detailed Design
System Architecture PLM



Digital Thread, Connecting the domains for true MBE

AFederating data and models across disciplines

AConnecting model elements and data at different levels of
abstractions

=

‘ ceptualiggSign
sm Architecture




Digital Thread; A simple example showing artifacged connections o

If 1 change this requirement, Trace the CAD and CAM modelsfor
what isthe downstream this part and compare attributes
impact, e.g. to CAD and CAM againgt test results
models?
Requirements Mechanical Design Manufacturing Quality & Inspection
(e.g. DOORSNG) (CAD, e.g. NX CREO, STEP) (CAM, e.g. MTConnect) (e.q.QIF

Intra-model
connections

Inter-model
connections



Connections / Links in the Digital Thread

AWhat is the purpose of modédased connections?

Reference Connections

< > Track/compare/sync versions of connected elements

Data Map Connections
+ Track/compare/sync element attributes

Function Wrap Connections
+ Track/execute connection elements

Model Transform Connections
+ Track/compare/sync element structure (muliével)



Digital Thread is &raph o

A Graphc Nodes and Edges

A Nodes and Edges may have NL: T1
A Name
A Type (Typed Graph) Ey
A Properties (Property Graph)
A Edges may have N2 : T1 E3:t2 N3 : T2
A Direction (Directed vs. Undirected Graph)
A Graphs can be Eh E4: 3
A Stored

_ _ N4 : T3
A Queried (Pattern matching)

A Traversed (e.g. Breadfirst, Depthfirst)
A Generated and Transformed
A Analyzed



Information models can be abstracted as graphs
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Testbed model for proebf-conceptc Configurable UAV
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Testbed model for proebf-conceptc Configurable UAV

S [ = 1 1
z 1 1 miru i

ﬂﬂﬂﬂﬂﬂ :,ﬂware [ e ]—W > l =
Enclosure Box for an —=11 '
Avionics assembly used e D S
In the Configurable O 0 =
UAV

13



Avallable data and models for the Enclosure Box

ASysMLmodel of the UAV and the payload

ACAD models for multiple variants and revisions of the Box
(SolidWorks files on GitHuUb

ADesign flow management iHRA

A20 instances of each part are manufactured. For each instance:

AMachine sensor data streams for each part instatd&Connectl.3
XML on GitHub

ANC code datalSO 6983G-code files on GitHub)
AFirst article inspection report$)IF 2.1 XML on GitH)b
AReceiving inspection report®(F 2.1 XML on GitH)b
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Approach for organizing the digital thregdschema and Linked Modelﬂ
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inter

Demo video #X Querying the digital thread
for the simple avionics box assembly




inter

Demo video #2 Building the digital thread for
the simple avionics box assembly



Model Transformationg Automatically spinning the digital thread
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Digital Thread as a conduit for information flow

Requirements
(SE-> ME)

Creo

Mass properties Race Car
(ME -> SE)

19



