[bookmark: _Toc13645487][bookmark: _Ref14164581] XBRL Overview
XBRL (the Extensible Business Reporting Language) is a means of expressing and exchanging business information in a standardized format that allows semantic meaning and data dimensionality to be attached to each XBRL fact. XBRL is self-describing, which means nothing beyond the XBRL report and the taxonomy that was used to create it is necessary for the receiving system to understand and interpret the data report. Along that vein, it is also machine-readable, allowing that receiving system to parse discrete facts, interpret their meaning and relationship with other facts, and apply that information to consumer data models. Some XBRL formats are also human-readable or allow rendering of human-readable presentations. Finally, by its nature, XBRL is extensible. Taxonomies often are built upon or extend other taxonomies, and XBRL report preparers may have the flexibility in some cases to create custom XBRL constructs that reflect their unique reporting circumstances.
This document is meant to provide a brief introduction to XBRL and how it represents data so readers can become familiar with XBRL data structures.
Taxonomies and Instance Documents
This introductory section explains the intersection of taxonomies and XBRL reports (often called instance documents) and how they are used together to create XBRL-formatted data (Figure 1‑1). An XBRL taxonomy is referenced from within the XBRL report. The taxonomy (sometimes referred to as an ontology) contains a schema, which lists the XBRL data constructs necessary to express the data within the report. In addition, the taxonomy will include linkbase documents that define the relationships among those constructs. These linkbases are vitally important in understanding how the data constructs relate to one another and thus give the XBRL taxonomy its structure (such as defining the dimensionality of its tables, the nature of its mathematical calculations, and how concept presentations appear in visual rendering software). Together, the schema and the linkbases form the taxonomy.
An XBRL report uses the taxonomy to structure its data. It contains some dimensional information itself, such as data intrinsic to the report (the time period of the report, the entity reporting the data, and so forth). The taxonomy and the XBRL report combine to form self-describing, structured XBRL data.
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[bookmark: _Ref12881714]Figure 1‑1. An example diagram showing the relationship between a taxonomy and an instance document
The Semantic Data Model
An XBRL taxonomy is said to represent a semantic data model. This model both defines the data within it (the type and properties of the information) and how that data relates to other data within the model and in some cases, external to the model. A semantic data model is often influenced by specific requirements for the taxonomy (such as regulatory reporting requirements or other functional requirements) and use cases for the taxonomy (such as how that data will be consumed and the types of analyses that will be completed with it).
Data models often contain dimensionality and data structures. Quite often dimensionality can take the form of tables, pairwise relationships, mathematical summations, and hierarchical structures (such as trees). XBRL linkbase documents contain the information defining the data relationships within the taxonomy. 
Data placed into an XBRL semantic data model become XBRL facts. A fact is defined as a data value intersected by multiple XBRL dimensions that confer semantic meaning. It should be noted that every XBRL fact must be unique, that is, have a different set of contextual and semantic identifiers. This ensures every fact in the XBRL report can be clearly and unambiguously identified by the data consumption system.
Concepts
[bookmark: _Hlk24461044]A concept is a semantic identifier as defined by the taxonomy. It is the basic building block of any XBRL taxonomy, and all the data dimensions within that taxonomy refer to relationships between or among concepts (Figure 1‑2). Concepts that define a semantic interpretation for a fact are known as concept core dimensions. Other types of concepts may be used as organizational containers for concept core dimensions that are semantically related. These are called grouping concepts, and they define structures within a taxonomy, such as an XBRL table structure or a domain of possible values. Still other concepts may be organized along a taxonomy-defined dimension to specify axes along which facts vary. These concepts confer contextual information that is important to the fact’s interpretation.
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[bookmark: _Ref24544884]Figure 1‑2. The different uses of XBRL concepts
XBRL concepts have important properties that must be defined (Table 1‑1). These properties dictate important aspects about the concept, including the type of the data the intersected fact can contain, whether the fact can be nil (or not reported), and the type of period dimension that can also intersect with that fact. Concepts also have properties to indicate if they are abstract (a grouping concept, which cannot directly contain fact data) or what the concept’s role is in the taxonomy (as a line item, for example, or a member of another dimension).
	[bookmark: _Ref24544917]Properties
	
	Description
	

	Name
	 
	Name of the concept.
	 

	Period Type
	 
	The basic intersecting period core dimension that can be instant or duration.
	 

	Balance Type
	 
	An optional qualifying property that can be debit or credit for accounting purposes.
	 

	Nillable
	 
	An optional property indicating an intersecting fact can be nil or reported with no value regardless of its data type. Note that this is not the same as having a value of 0.
	 

	Abstract
	 
	A property indicating the concept is specifically intended for organizational purposes within the taxonomy.
	 

	Data Type
	 
	The type of data the concept can represent.
	 

	Substitution Group
	 
	A property categorizing the concept as one of a number of types, such as item, dimension, or enumeration, among others.
	 


Table 1‑1. Concept properties
The library of concepts (each with its properties) is defined within the XBRL taxonomy’s schema document. Concept names should follow the standards set forth in the XBRL US Style Guide.
Core Dimensions
In addition to the concept core dimensions, there are other XBRL core dimensions. These are called “core” because their interpretation is defined in the XBRL Specification rather than by the schema document. Their meaning is therefore static from taxonomy to taxonomy. Their value, however, varies from XBRL report to report. For this reason, core dimensions are defined within the XBRL report itself, not the taxonomy. Note that core dimensions cannot be used to define uniqueness for a fact.
Entity Core Dimension
The entity core dimension defines the entity for which the XBRL fact is being reported. The entity should be reported using a common identifier that is unique to the entity, unchanging, and not privately identifiable. This dimension is required for all facts. 
Period Core Dimension
The period core dimension defines the period of time relevant to the XBRL fact. The period can be one of two types: an instant or a duration. The type of period core dimension must match the period type property of the intersecting concept core dimension for a given fact. This dimension is required for all facts. If the period is not defined or the data is such that it is unchanging with time, the value of the period core dimension can be “forever”.
Unit Core Dimension
The unit core dimension indicates the unit of measurement of an XBRL fact. A unit of measurement is a magnitude of a quantity, defined and adopted by convention or by law. Units are expressed as a list of numerator units with an optional list of denominator units. The unit core dimension is dictated by the data type property of the concept core dimension and is only applicable to concept core dimensions that have numeric data types.
Language Core Dimension
The language core dimension specifies the language in which a non-numeric fact is reported. Language values must be represented with a valid BCP 47 language code (for more information, see IETF BCP 47). Language core dimensions should only be present on concept core dimensions that allow textual information and are optional in this case.
Note Core ID Dimension
[bookmark: _Hlk24463014]The note core ID dimension links a footnote or set of footnotes to one or more facts.
Taxonomy-defined Dimensions
A taxonomy-defined dimension is a concept that intersects facts that should be interpreted in a similar way. Taxonomy-defined dimensions are concepts that do not directly define a fact but rather intersect with a fact to add further contextual or semantic information beyond what is added by the core dimensions. Quite often taxonomy-defined dimensions directly express the data dimensionality of the model. They may represent the columns in a table, for example. A fact can intersect with one or more taxonomy-defined dimensions.
Taxonomy-defined dimensions often represent a vector of semantically related values. For example, a dimension could be “USRegionAxis”, and its values could therefore be “Northwest”, “Southwest”, and “Midwest”, for example. XBRL offers two methods of expressing the domain of allowable values for a taxonomy-defined dimension.
Explicit Taxonomy-defined Dimensions
In an explicit taxonomy-defined dimension, the values for the dimension are concepts explicitly described in the taxonomy. These concepts, called member concepts, contain the permissible values for the domain for that taxonomy-defined dimension. In the above example where the dimension is “USRegionAxis”, members could include “NorthwestMember” and “MidwestMember”. Explicit dimensions can limit the choices to express this dimension, though custom member concepts can be added if a taxonomy permits extensibility.
Typed Taxonomy-defined Dimensions
In a typed taxonomy-defined dimension, the values for the dimension are defined by the dimension’s concept. The concept’s data type defines the domain of permissible values. This can thus be broad (any string if the data type is stringItemType) or very limited (one item from a constrained list or set).
Data Relationships and Structures
With concepts, core dimensions, and taxonomy-defined dimensions, XBRL structures can be built. Again, these structures are represented by relationships between concepts and contained within the taxonomy’s linkbase documents. The relationships in XBRL are defined by arcs, and the description of the relationship within the taxonomy is an arcrole.
Presentation Relationships
The presentation linkbase includes the hierarchical relationships between and among concepts necessary to render a presentation, which is a group of concepts semantically related for a reporting purpose. XBRL software makes use of concept labels and depth (indenting) to create a visual representation of the concept tree. Presentations may contain one or more tables.
Definition Relationships
The definition linkbase is similar to the presentation linkbase in that it contains the relationships between and among concepts that define the dimensionality of the data. Definitions express relationships beyond presentations. These relationships include the taxonomy-defined dimensions, cube structures that define the dimensionality around XBRL facts, and other types of relationships. 
Calculation Relationships
XBRL concepts can be related mathematically through a calculation linkbase. Calculations can only express summation relationships. Weights can be applied to the values involved in the calculation to create subtraction results. Note that XBRL does not natively perform the mathematical operation but rather describes the relationship between the concepts. Some XBRL software can enforce the relationship.
Label Relationships
Concept labels provide descriptive text. Labels can be short or verbose, and different labels serve different roles within the taxonomy. Most commonly, labels are concept identifiers displayed during the visual rendering of a taxonomy. Labels are stored within the label linkbase.
Reference Relationships
The reference linkbase contains relationships between concepts and additional descriptive documentation. This information typically includes source and other information from an authoritative body.
Formula Relationships
The formula linkbase creates relationships between concepts that specify mathematical equations beyond a calculation relationship or other relationships useful in validation. For more information on using XBRL formulas, see the XBRL Formula Specification.
Data Types, Units, and Identifiers
XBRL data types describe the type of data that is contained within an XBRL fact. This description occurs via the data type property of that fact’s concept core dimension. Data types are typically numeric (values upon which mathematical operations can be performed) or non-numeric (strings as descriptive text). XBRL data types use standard XML data types as a base and are listed here in the XBRL Data Type Registry. Custom data types can be included in a taxonomy in its schema document and can further constrain an existing data type (such as only allowing positive or negative values or only allowing a particular string from a list of possible strings).
Fact data types are closely linked with the unit and language core dimensions. Facts with numeric data types intersect with unit core dimensions while facts with string (text) data types may intersect with a language core dimension. Units can be compound units. Taxonomies and taxonomy documentation typically indicate what data types and units are permitted. XBRL has a Unit Type Registry for commonly accepted unit types. In terms of the language core dimension, languages are expressed with a language code (for more information, see IETF BCP 47).
Often seen in relation to the entity core dimension, identifiers are often public-facing, unique codes related to an entity. Identifiers are also typically defined by the taxonomy documentation.
Transport Format
XBRL taxonomies are represented by XML documents (.xsd files for schema documents and .xml files for linkbase documents). However, XBRL reports can be formatted in a multitude of different formats. Typically, taxonomy documentation will stipulate which of these formats should be used within the reporting environment. The four format options for an XBRL report are as follows: XBRL as XML, Inline XBRL, JavaScript Object Notation (JSON), and Comma Separated Values (CSV) format. Inline XBRL is the only format that embeds XBRL directly into an XHTML document, creating a human-readable XBRL report. The other formats store XBRL data in a structured, machine-readable format.


Validation
XBRL reports should be validated to ensure they contain accurate data. XBRL provides some native validation through syntax checking (specific to the transport format). XBRL software can also ensure data integrity by checking a fact value against the concept core dimension’s data type, ensuring required dimensions are present, and validating concept relationships are represented correctly (including validating calculations). XBRL software specific to a reporting environment can also implement any number of data quality rules relevant to those particular taxonomies and regulations.
Extensibility
If permitted by taxonomy developers, preparers can extend an XBRL taxonomy by developing custom labels, concepts, concept relationships, and data types. Extensibility is achieved by changing or referencing different schema and linkbase documents that contain these custom constructs. Any applicable XBRL data reporting or storage system must permit referencing these extension documents.
Software
XBRL is a data transport model and format. Tools, both commercial and freely available, can aid both preparers and consumers in visualizing the structure and validating the data of an XBRL report. In many cases, there are specific software packages available to a reporting environment. See the websites of XBRL US and Arelle for more information.
References and Further Reading
The following specifications and documents are available from XBRL International (https://xbrl.org):
XBRL Specification
XBRL Open Information Model
XBRL Dimensions Specification
XBRL Data Type Registry 
XBRL Precision, Decimals and Units Specification 
XBRL Formula Specification
XBRL Unit Type Registry 
More information about XBRL and its uses in the United States is available on XBRL US’ website at: https://xbrl.us.
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