ISO 11179 definition of Data Element
"unit of data for which the definition, identification, representation and permissible values are specified by means of a set of attributes" (International Standard ISO/IEC 11179-1, second edition 2004-09-15)

caDSR definition of Data Element

“smallest unit of information that can be exchanged in a transaction between cooperating systems.  More specifically, a data element is used to convey the value of a selected property of a defined object, using a particular representation of that value” (Cancer Data Standards Registry (caDSR) Release 4.0 Technical Guide)
Metadata (data about data) that describes a Data Element as defined above
Metadata is what is stored in the caDSR

Based on the ISO 11179 Standard

Referred to as a Data Element or Common Data Element (CDE)

caDSR stores metadata, NOT models, NOT data values themselves

“Information components whose purpose is to represent content” (Cancer Data Standards Registry (caDSR) Release 4.0 Technical Guide)

ISO/IEC 11179 standard defines a framework and protocols to specify the metadata, consistently maintain it and allow it to be sharable across diverse domains

Data Element is composed of

Data Element Concept

This is the semantic component of a DE

Unambiguously describes what the data element is

Definition: “concept that can be represented in the form of a data element, described independently of any particular representation” (International Standard ISO/IEC 11179-1, second edition 2004-09-15)

Composed of

Object Class

Definition: “set of ideas, abstractions, or things in the real world that are identified with explicit boundaries and meaning and whose properties and behavior follow the same rules” (International Standard ISO/IEC 11179-1, second edition 2004-09-15)

Property

Definition: “characteristic common to all members of an object class” (International Standard ISO/IEC 11179-1, second edition 2004-09-15)
The basic building blocks of a DEC in caDSR are concepts from the NCI Thesaurus

NCIt is a standard vocabulary maintained by NCICBIIT

Concepts are concatenated together in an ordered sequence to uniquely create an Object Class and a Property

An Object Class and Property are concatenated together to uniquely create a DEC

Value Domain

This is the representation of a DE

Definition: “set of permissible values” (International Standard ISO/IEC 11179-1, second edition 2004-09-15)

“A permissible value is a combination of some value and the meaning for that value. The associated meaning is called the value meaning. A value domain is the set of valid values for one or more data elements. It is used for validation of data in information systems and in data exchange. It is also an integral part of the metadata needed to describe a data element. In particular, a value domain is a guide to the content, form, and structure of the data represented by a data element.” (International Standard ISO/IEC 11179-1, second edition 2004-09-15)

 Value Domain types:
Enumerated – list of permissible values and their meanings

Non-enumerated: values specified by a description

Semantic Interoperability

A “system is semantically interoperable; that is, there exists runtime-retrievable information that provides an explicit definition and complete data characteristics for each object and attribute supplied by the data system.” (Cancer Data Standards Registry (caDSR) Release 4.0 Technical Guide)

Each piece of data from a system can be mapped to a DE to fully describe that that data is and how it is represented

When two pieces of data from different systems map to the same DE (reuse), this indicates the two pieces of data are interchangeable (apples to apples)

Data can reuse entire DEs, DECs, Object Classes, Properties or Value Domains

DE reuse: the two pieces of data are identical

DEC reuse: the two pieces of data are semantically identical (i.e., they mean the same thing, but may be represented differently) (e.g., EnginePart ID stored as a string vs one stored as an integer number)
Object Class reuse: the two pieces of data are attributes the same real-world object; however they may be totally different attributes of that object class (e.g., Person name vs. Person address; both are very different attributes belonging to a person)
Property reuse: the two pieces of data represent the same attribute but may be contained in very different real-world objects (e.g., name of a person vs. name of a song)

Value Domain reuse: the two pieces of data are represented identically (e.g., population of Washington DC vs. identification number of an engine part; both may be integers, but mean very different things)

Common Data Element (CDE)

Another name for a Data Element as described above

This name is used by the caBIG community

Emphasizes the importance of reuse of data elements to realize semantic interoperability
A Data Element that is used by two or more services is common to these services and thus, a Common Data Element

The most specific and complete semantic interoperability is to share a Common Data Element between two services 

identical  meaning (semantics)

identical  representation(syntax)

