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Response to Corporate Advisor Board (CAB) Regarding Digital Artifacts
What do we mean by “digital artifact?”

Definition: 

A digital artifact is any combination of professional data, information, knowledge, and wisdom (DIKW Pyramid) expressed in digital form and exchanged within a digital ecosystem. 

Explanation

Many professional disciplines create, store, and display a variety of their knowledge to share with large numbers of stakeholders by way of numerous digital technologies. Thus, there are uncountable ways to express the unique combinations of multidisciplinary knowledge, stakeholders’ information needs, and digital technologies. To classify the digital expressions of professional knowledge, the INCOSE, DoD, and NDIA Digital Engineering Communities develop the concept of a Digital Artifact as the universal set of digital forms that practitioners use to express their thoughts. As a subset, there are engineering digital artifacts that are relevant and useful in conveying engineering knowledge in digital forms. Therefore, a unique combination of engineering knowledge expressed in digital form is a subset defined as the engineering digital artifact.  The concept borrows from the technical and knowledge management concepts of artifact. As such it is similar but different from the digital community’s concepts of digital objects, digital entities, and digital assets.  
What is the value?

The engineering community will use digital artifacts produced within, or generated from, the digital engineering ecosystem to produce more innovative ideas. The interchange of digital artifacts provide data for alternative views to visualize, communicate, and deliver data, information, and knowledge to stakeholders [8]. In the digital engineering ecosystem, the primary form of value exchanges are the novel ideas and innovations captured in digital artifacts [9]. Although the business ecosystems might use monetary value to influence the engineering ecosystem’s value exchange; it may not be the primary value for engineers. The engineering community appraises the value of a digital artifact by its ability to generate innovations [26]. To aid the value exchange, the digital environment serves as the means to exchange digital artifacts; while, the authoritative source of truth ensures that valid digital artifacts originate from legitimate sources [4].
How are they different from what we have now?

The Common terms used to define digital “stuff” interpretable by humans are Digital Entity, Digital Object, Digital Asset, and Digital Information Content.  The primary difference is the use of the concept of artifact. At INCOSE’s International Workshops (IW), the engineering community strongly advocated for the incorporation of Data, Information, Knowledge, and Wisdom (DIKW) as part of the digital artifact concept.   Thus, digital artifacts are more akin to knowledge artifacts that are contained and represented in a digital system.  Where the knowledge artifact explicitly articulates or codifies knowledge that is transferred from one person to another; or, the interpreters infer implicit meaning based on what is observed and their previous knowledge [1].  The eight characteristics include the following:
1. Resides in a digital device or system

2. Human interpretable

3. Executable and computational

4. Has metadata

5. Interrelated to other digital artifacts

6. Complies with a set of conventions & standards

7. Serves a functional purpose for stakeholders

8. Contains data, information, knowledge or wisdom

How/where are they used?

How is this related to the digital twin?

The digital side of the twin is both a digital artifact and an integration of many digital artifacts.  As it digital artifact, it represents a physical entity in structure and emulates or simulates that physical entity’s behavior.
What is a working example?

· Descriptive model elements, 

· Database records, 

· Query records, 

· Unstructured text fields, 

· Software modules, 

· Geometric primitives, 

· Video frames, 

· Audio frames, 

· Or any combination.
Is it general or domain-specific?  Can they answer these questions as a digital artifact?

It is domain specific to the systems engineering and system architecture communities. Especially relevant to the DoD digital engineering community.
Where are they stored and managed?

They are stored and managed within a digital database system, digital environment, or digital ecosystem.
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