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PrefaceOMG
Founded in 1989, the Object Management Group, Inc. (OMG) is an open membership, not-for-profit computer industry standards consortium that produces and maintains computer industry specifications for interoperable, portable, and reusable enterprise applications in distributed, heterogeneous environments. Membership includes Information Technology vendors, end users, government agencies, and academia. 
OMG member companies write, adopt, and maintain its specifications following a mature, open process. OMG’s specifications implement the Model Driven Architecture® (MDA®), maximizing ROI through a full-lifecycle approach to enterprise integration that covers multiple operating systems, programming languages, middleware and networking infrastructures, and software development environments. OMG’s specifications include: UML® (Unified Modeling Language™); CORBA® (Common Object Request Broker Architecture); CWM™ (Common Warehouse Metamodel™); and industry-specific standards for dozens of vertical markets.
More information on the OMG is available at https://www.omg.org/.
OMG Specifications
As noted, OMG specifications address middleware, modeling and vertical domain frameworks. All OMG Specifications are available from the OMG website at:
https://www.omg.org/spec

All of OMG’s formal specifications may be downloaded without charge from our website. (Products implementing OMG specifications are available from individual suppliers.) Copies of specifications, available in PostScript and PDF format, may be obtained from the Specifications Catalog cited above or by contacting the Object Management Group, Inc. at:

OMG Headquarters
9C Medway Road, PMB 274
Milford, MA 01757 USA
USA
Tel: +1-781-444-0404
Fax: +1-781-444-0320
Email: pubs@omg.org
Certain OMG specifications are also available as ISO standards. Please consult https://www.iso.org

[bookmark: __RefHeading___Toc13993_2484122948][bookmark: _Toc443990200]0     Section 0
0.1 [bookmark: __RefHeading___Toc27786_333011471]Motivation
This joint revised submission is intended to cover both the financial requirements stated in the original RFP as well as more general reporting requirements that meet the requirements of EDM Council and other OMG members.

0.2 [bookmark: __RefHeading___Toc27788_333011471]Copyright Waiver
The submission team, including all submitters and contributors listed in section 0.3, below: (i) grants to the Object Management Group, Inc. (OMG) a perpetual, nonexclusive, royalty-free, paid up, worldwide license to copy and distribute this document and to modify this document and distribute copies of the modified version, and to allow other persons to do so; and (ii) agrees that no person shall be deemed to have infringed our copyright interest in the Submission by using OMG specifications or conforming any software to OMG specifications.
As specified in the SBRM RFP, the IPR mode for this submission is the Non-Assertion Covenant per Appendix A of the OMG IPR Policy [IPR].
0.3 [bookmark: __RefHeading__102572_465144765]Submission Team and Contacts
The following primary voting individuals and organizations comprise the SBRM submission team:

Pete Rivett
Adaptive, Inc.
email: pete.rivett@federatedknowledge.com

Elisa Kendall
EDM Council, Inc.
email: ekendall@thematix.com

0.4 [bookmark: __RefHeading___Toc13995_2484122948]Statement of Proof of Concept
[bookmark: __RefHeading___Toc27790_333011471]0.4.1	Auditchain
The following diagram illustrates the current implementation of SBRM by Auditchain Labs AG in green and blue. To prove this concept[footnoteRef:2] [footnoteRef:3], you can use the Auditchain Luca Suite and bidirectionally transform any of the GREEN or BLUE physical technical formats. Examples of these are provided in the ancillary zip file.  [2: 	 http://accounting.auditchain.finance/sbrm/index.html ]  [3: 	 http://accounting.auditchain.finance/sbrm/SBRM.html ] 

[image: ]

Also included in the ancillary zip file is a logical description of SBRM using logical axioms[footnoteRef:4] which describe the visualization in human understandable terms[footnoteRef:5]. [4: 	 http://accounting.auditchain.finance/sbrm/Axioms.html ]  [5: 	 http://accounting.auditchain.finance/sbrm/Associations.html ] 


[bookmark: __RefHeading___Toc27792_333011471]0.4.2 EDM Council
The EDM Council (EDMC) has been actively involved in a number of industry ontology engineering efforts since we were founded in the mid-2000s, including but not limited to the Financial Industry Business Ontology (FIBO), which has been jointly developed and co-branded with the Object Management Group (OMG). Recent efforts in several domain areas, including pharmaceutical and more general manufacturing have led to requirements for regulatory reporting and reporting more generally in support of our members.
EDM Council members from the pharmaceutical and bioinformatics, manufacturing, and other domain areas, some of which are regulators, are keen to have a general reporting standard that they can use. Many of the statements in the RFP are not limited to XBRL, such as the need for semantics and formal definitions that can support business users in developing reports and other requirements outlined in clause 6.1.1 of the RFP. 
Some pharmaceutical and manufacturing reporting is done in the form of documents, others in XML, and others using structured application programming interfaces (APIs), messaging, or other technologies including web-based forms. For example, the latest planned approach for pharmaceutical reporting to the U.S. Food and Drug Administration for the purposes of regulatory submission and review of drug information, called ‘Electronic Common Technical Document (eCTD) v4.0, is available at https://www.fda.gov/drugs/electronic-regulatory-submission-and-review/electronic-common-technical-document-ectd-v40. From the pharmaceutical and manufacturing perspective, the broader requirements for more general reporting include: 
· separation of the reporting envelope and structure of the report from the definition the payload of that report (i.e., the domain specific content), 
· the ability to modularize and repurpose the content of any report, not only across reports but across data sources and business units,
· the ability to auto-generate reports from primarily structured content, including but not limited to the use of machine learning and generative artificial intelligence to do so,
· the ability to leverage ontologies, controlled vocabularies, taxonomies, and other content, supported by federated knowledge graphs and queries thereof, as the basis for data management, and interoperability for regulatory reporting and other business uses,
· the ability to save and manage immutable versions of reports as submitted to any regulator or other authority (required for pharmaceutical and biomedical reporting),
· the ability to provide complete data lineage and other metadata regarding the source for any fact represented in the report.
Just as there are issues with the semantics of financial reports, the same is true across other regulated industries, although the kinds of concepts and nature of the semantics are quite different. Representation of the basis of strength for any medicinal product may vary widely from jurisdiction to jurisdiction, for example, although the same pharmaceutical product (i.e., what is delivered to the patient) is the basis for that representation. There is no globally unique identifier for any medicinal or pharmaceutical product, or for any substance included in such a product, although the World Health Organization (WHO) is working with the various national medicines regulatory agencies to develop such an identifier. And although it is imperative that financial data be unambiguously represented and reported properly to financial regulators, in the case of pharmaceutical products, the results of misrepresentation can be and unfortunately sometimes are fatal. 
The ontologies provided herein are currently used in the Pistoia Alliance’s Identification of Medicinal Products (IDMP) Ontology (IDMP-O) project. They have been verified with multiple OWL reasoners for logical consistency, tested through the EDM Council’s Data Innovation Laboratory (DIL) Collaborative Ontology Development Infrastructure, and implemented as example marketing authorization reports for exemplar medicinal products and used for regression testing on the project. Documentation of an example that uses the document components ontology as the basis for representation of unintended effects related to therapeutic indications of a given medicinal product are provided at https://dil-edmcouncil.atlassian.net/wiki/spaces/IDMP/pages/7250099/Pattern+Citing+and+linking+into+reference+documents+-+REVIEW. 
Note that there are known issues with some of the SPAR ontologies that we reference in the extension to the Commons library for representing document components. Corrected ontologies are included with this revised submission as informative additions until revisions are made on the original SPAR site. We are working with the primary developers at the University of Bologna to address the shortcomings which we anticipate happening during finalization. 
0.5 [bookmark: __RefHeading___Toc13997_2484122948]Resolution of Requirements
The numbers in the first column below represent the section of the requirement in the RFP.

	6.5.1.1 Submissions shall provide a [MOF]-compliant model expressed in [UML] for component-based report definition and content representation.
	 See section 7

	6.5.1.2 Submissions shall provide human readable documentation that describes the structure and logic of the metamodel and that provides guidance to users for defining business reports that comply with the metamodel. (e.g. a Primer document or similar).
	See narrative in section 9

	6.5.2.1 The metamodel shall define a generic hierarchical structure for a report component model that can capture the different categories of report components and that have a defined set of consistent semantic relations between these report components and between report components and facts that are found in business reports; and do so in a manner that is generic enough to capture reporting needs for any business report model.
	Facts in reports are linked to report components as the element type/class using built-in properties such as rdf:type.

	6.5.2.2 The metamodel shall allow the representation of semantic reporting patterns that capture common relations between fact values in business report types
	See the following responses thru 6.5.2.7 for the specific patterns.

	6.5.2.3 The metamodel shall represent the roll up pattern that allows the assertion that a reported total value equals the sum of its contributing values.
	Requirement met via class Roll Up

	6.5.2.4 The metamodel shall represent the roll forward pattern that allows the assertion that a reported beginning value for a fact added to a series of changes adds up to the reported ending value of the same fact
	Requirement met via class Roll Forward

	6.5.2.5 The metamodel shall represent the adjustment pattern that allows the assertion that a reported restated value for a specific fact in the current statement equals the sum of the values of the same fact in a previous statement and the value of the correction in the current statement
	Requirement met via class Adjustment

	6.5.2.6 The metamodel shall represent the variance pattern that allows the assertion that a reported value for a specific fact equals the difference of two reported values for a given fact across two dimensions of the fact dimensional model.
	Requirement met via class Variance

	6.5.2.7 The metamodel shall represent the arithmetic expression pattern that allows the assertion that a reported value for a specific fact equals the evaluation of an expression consisting of fact values from one or more facts defined by their aspect models

	Requirement met via class Arithmetic Expression

	6.5.2.8 The metamodel shall support a mechanism by which additional arithmetic assertion types can be defined at the metamodel and business report definition (model) level.
	The metamodel and ontology are extensible with additional patterns and associated rules, though not with additional operators.

	6.5.2.9 The metamodel shall support a mechanism to define whether or not it is possible to extend or redefine a report model with respect to outline components or reported facts.
	The Document Components Ontology provides a means to address this.

	6.5.2.10 The metamodel shall support the processing of multidimensional information.
	Requirement met via class Hypercube

	6.5.2.11 The metamodel shall represent semantic reporting patterns that capture common relations between facts and dimensions in business report types.
	Current XBRL structures are supported

	6.5.2.12 The metamodel shall represent the totaling of values across one or more dimensions of facts.
	Requirement met via class Hypercube

	6.5.2.13 The metamodel shall support the order of multi-dimensional aggregations across a set of dimensions
	Order is supported as a property on WholePart

	6.5.2.14 The metamodel shall support disallowance of participation of certain dimensions in the aggregation semantics across dimensions.
	Can be addressed through SHACL extensions

	6.5.2.15 The metamodel shall represent a generic report rule type as a base class for derived semantic rules.
	Requirement met via class General Rule

	6.5.2.16 The metamodel shall recognize the existence of a report rule type to verify fact value semantics (assertion of fact value properties)
	Requirement met via class Consistency Rule

	6.5.2.17 The metamodel shall represent a report rule type to verify fact definition and detail disclosure semantics (assertion of rule “definition of fact requires definition of disclosure”)
	Requirement met via class Disclosure Rule

	6.5.2.18 The metamodel shall represent a report rule type to verify fact reporting and detail disclosure semantics (assertion of rule “reporting of fact requires reporting of disclosure”)
	Requirement met via class Disclosure Rule

	6.5.3.1 The proposed metamodel shall provide a technical mapping that defines the conversion of a business report type definition stated in terms of the metamodel into the [XBRL] technical syntax in terms of the XBRL taxonomy file and any associated XBRL linkbase files and the XBRL instance file.
	Not provided

	6.5.3.2 The proposed metamodel shall provide a technical mapping that defines the conversion of a business report type definition stated in terms of the metamodel into the [Inline XBRL] technical syntax in terms of the XBRL taxonomy file and any associated XBRL linkbase files and the Inline XBRL  XHTML file.
	Not provided

	6.5.4.1 The proposed metamodel shall support the reuse and referencing of external domain ontologies into the business report structure and semantics definitions.
	Requirement met via relationship meaning on Concept that allows reference of external Elements, as well as via the corresponding ontology

	6.5.4.2 The proposed metamodel shall provide support for the compliance verification of business report type definitions based on the domain ontology classes associated with the business report type.
	Addressed via ontology consistency built into OWL reasoners and SHACL validators

	6.5.5 The specification should provide a narrative explaining the primary concepts of the metamodel in terms understandable by a non-specialist business professional. Ideally with examples.
	See Section 7.

	6.5.6 The proposed specification should define different levels of rigor in terms of the level of quality control that should be enforced when applying the report definition to report submissions: for example, the following might be defined as levels:
· structurally compliant with extensions: the report is compliant with its report definition and makes use of extensions
· strictly structurally compliant: the report is compliant with its report definition and uses no extensions
· rule compliant: the report is structurally compliant and satisfies any rules defined as part of its report definition

	See Compliance

	6.6.1 A submission may provide an ontological model (e.g. OWL or ODM/UML and any supporting specifications as needed to assert compliance with arithmetic constraints) of its metamodel and illustrate how it supports attachment / inclusion of domain ontologies in a business report type definition.
	An OWL ontology is provided

	6.6.2 As part of the proposal the submitter may specify advanced reasoning support to assert compliance of business report type definition and business reports based on domain knowledge as specified in domain ontologies.
	Addressed through Structured Data Compliance

	6.6.3 As part of the proposal the submitter is encouraged to provide a separate glossary of terms, consistent with or generated from the metamodel, that provides a definition of each term and describes its meaning.
	Not provided

	6.6.5 Proposals may specify how facts in a report can be linked to the source information from which they were derived. This could make use of the [PROV] specification.
	Not explicitly provided

	6.6.6 Proposals may include a mapping to allow an existing XBRL Report Definition to be transformed into an instance of the proposed metamodel.
	Not provided

	6.6.7 Proposals may include a mapping to allow an existing XBRL Report Submission to be transformed into an instance of the proposed metamodel.

	Not provided



0.6 [bookmark: __RefHeading___Toc13999_2484122948]Issues to be Discussed
0.6.1 [bookmark: __RefHeading___Toc14001_2484122948]Arithmetic
The extent to which implementations will be able to execute arithmetic, validation and compliance report rules as specified in the models for specific reports. 
The use of SHACL provides sufficient executability

0.6.2 [bookmark: __RefHeading___Toc14003_2484122948][bookmark: _w1jedoy2bxgf]Inferencing
The extent to which the results of reasoning needs to be supported as part of the report rule processing
The use of inferencing is not required.
0.6.3 [bookmark: __RefHeading___Toc14005_2484122948]Unstructured text
Options for representing the unstructured text from Inline XBRL reports as part of the model for the report.
Supported via the StringValue class.

0.6.4 [bookmark: __RefHeading___Toc14007_2484122948]Executable mappings
The extent to which the forward mappings and reverse mappings are expressed in executable form.
This is not provided.




 



1 [bookmark: __RefHeading___Toc14009_2484122948][bookmark: _Toc443990208][bookmark: _toc262]Scope
The Standard Business Reporting Model (SBRM) is designed to provide a useful set of modeling constructs that are reusable in different modeling and data deployment environments for the representation of business and regulatory reporting. In essence it provides a Platform Independent Model for report document and data structure, complementing established platform specific models such as XBRL.
This includes:
· Applying a business modeling approach to report definition, making reports easier to develop;
· Allowing for representation of reports varying from simple structured text, through structured/formatted data, through to complete business and/or financial models;
· Enabling business-level expression of rules in order to manage quality;
· Facilitating reuse of information across multiple reports;
· Allowing use with industry- or enterprise-standard information models and ontologies;
· Allowing direct linkage with enterprise information sources for report data, and provide complete data lineage and other metadata regarding the source for any content represented;
· Providing alternative formats for the same report content and structure, to allow access by a greater variety of analytical tooling;
· Separation of the reporting envelope and structure of the report from the definition the payload of that report (i.e., the domain specific content);
· The ability to modularize and repurpose the content of any report, not only across reports but across data sources and business units;
· The ability to auto-generate reports from primarily structured content, including but not limited to the use of machine learning and generative artificial intelligence to do so;
· The ability to save and manage immutable versions of reports as submitted to any regulator or other authority (required for pharmaceutical and biomedical reporting);
· The ability to both generate and reverse engineer existing reports and report definitions in XBRL.

It provides a MOF metamodel and OWL ontology.



2 [bookmark: __RefHeading___Toc14011_2484122948][bookmark: _Toc443990209][bookmark: _toc267]Conformance
The aim of this specification is to define a logical system which can be executed to produce and validate business reports. Any conformant software should be consistent with the use of these components; however software does not need to be componentized in this manner and could, for example be a single monolith supporting the same functionality and interchange capabilities.
· Triple store supporting OWL-RL
· SHACL engine supporting SPARQL
Note that many triple stores include facilities for integration of additional capabilities, ranging from rule engines to calculation capabilities. Rules may be specified in languages such as datalog, and need not be limited to SHACL.
The different aspects have been factored into several named conformance points: software may claim conformance to any or all of these. However, there are some dependencies, e.g., XBRL report generation is dependent on Automated report generation.

Table 2.1: Conformance 
	Document conformance
	Generate report documents conformant with the SBRM metamodel and/or ontology

	Structured data conformance
	Document conformance, and documents additionally conform with any ontologies referenced by the Facts

	Numeric data conformance
	Structured data conformance, and documents additionally conform with any Concept Arrangement Patterns (see 7.9) referenced by the Facts

	Report modeling
	Interact with a user to create a SBRM report definition as an ontology

	Manual report generation
	Interact with a user to obtain the values for facts to create a SBRM report submission

	Report ontology linking
	Link a report definition with external ontology elements

	Automated report generation
	Create a SBRM report submission by extracting the information from an IT system

	XBRL taxonomy generation
	Convert a SBRM report definition to an XBRL-compliant taxonomy

	XBRL report generation

	Convert a SBRM report submission to XBRL-compliant format

	XBRL taxonomy ingestion
	Convert a XBRL-compliant taxonomy to a SBRM report definition

	XBRL report ingestion
	Convert a XBRL-compliant report to a SBRM report



3 [bookmark: __RefHeading___Toc14013_2484122948][bookmark: _toc271][bookmark: _Toc443990210]Normative References
The following normative documents contain provisions which, through reference in this text, constitute provisions of this specification. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. 
[Commons] Commons Ontology Library https://www.omg.org/spec/Commons 
[Dublin Core] Dublin Core™ Metadata Initiative Terms https://www.dublincore.org/specifications/dublin-core/dcmi-terms/ 
[ISO 11404] ISO/IEC 11404:2007, Information technology — General-Purpose Datatypes (GPD), https://www.iso.org/standard/39479.html 
[JSON] JavaScript Object Notation (JSON) Data Interchange Format https://tools.ietf.org/html/rfc8259  
[MOF]	 Meta Object Facility
https://www.omg.org/spec/MOF 
[OWL]	 OWL 2 Web Ontology Language Document Overview (Second Edition).
W3C Recommendation, 2012
https://www.w3.org/TR/owl2-overview 
[RDF] Resource Description Framework (RDF) 1.1: Concepts and Abstract Syntax.
W3C Recommendation, 2014,
https://www.w3.org/TR/rdf11-concepts 
[SHACL] Shapes Constraint Language (SHACL)
W3C Recommendation 20 July 2017
https://www.w3.org/TR/shacl/
[SPAR] Semantic Publishing and Referencing Ontologies (SPAR). Shotton, D., Portwin, K., Klyne, G., Miles, A. (2009). Adventures in Semantic Publishing: Exemplar Semantic Enhancements of a Research Article. In PLoS Computational Biology, 5(4): e1000361. http://dx.doi.org/10.1371/journal.pcbi.1000361; Documentation is available at http://www.sparontologies.net/. The ontologies themselves are managed in GitHub at https://github.com/sparontologies. 
[SPARQL] SPARQL 1.1 Query Language
W3C Recommendation 21 March 2013
https://www.w3.org/TR/sparql11-query/
[bookmark: __RefHeading___Toc14015_2484122948_Copy_][Turtle] Terse RDF Triple Language
W3C Recommendation 25 February 2014
https://www.w3.org/TR/turtle/
[UML]  Unified Modeling Language
 https://www.omg.org/spec/UML 
[XBRL] XBRL version 2.1 Specification, https://specifications.xbrl.org/work-product-index-group-base-spec-base-spec.html
[XBRL Book] The XBRL Book, Ghislain Fourny, Sixth Edition, March 2023
[XMI] XMI (XML Metadata Interchange) Mapping Specification https://www.omg.org/spec/XMI/ 

4 [bookmark: __RefHeading___Toc14017_2484122948][bookmark: _Toc443990211][bookmark: _toc275]Terms and Definitions
For the purposes of this specification, the following terms and definitions apply. 
Aspect 
Characteristics of a fact in addition to its value such as unit of measure, time or geographical scope; they can be used to organize or present a collection of facts in different ways
Concept 
The business meaning associated with each fact.
(Reporting) Entity 
The organization which is the subject of a report.
Fact 
A single value of a concept in a report, equivalent to the value of a cell in a spreadsheet. Typically, the fact value takes the form of a number, but it can also be textual information, or narrative/prose.  
Fact provenance 
The definition of the WHO, WHAT, WHEN and HOW aspects of a value statement that make that statement uniquely identifiable across time and location (Similar fact provenance implies similar facts that should have similar values). WHO concerns the entity that is making the statement, WHAT concerns the information that is conveyed (Fact model), WHEN concerns the moment that the statement was made and HOW concerns the mechanism by which the statement was disclosed.
Hypercube
A multi-dimensional data structure used to represent complex financial information. It allows the data to be analyzed and viewed from multiple perspectives simultaneously, enabling more dynamic and detailed reporting. Hypercubes are particularly useful for handling large datasets with various dimensions, such as time, geographic location, product lines, and financial metrics.
Pattern 
A common way of relating different facts in a report such as the addition of a set of fact values to create a total (called a roll up). 
Report 
For the purpose of this specification, a structured data file submitted by an organization to another organization, typically a regulator.
Report component 
An identified part of a report such as a section or table. They are typically arranged in a hierarchy, e.g., a report contains sections which contain tables.
Report definition 
The definition of the structure, semantics and values of a particular kind of business report stated in terms of the specification language of the Standard Business Report Model.
Report rule 
A business-oriented constraint specifying how different facts in a report should relate to each other for the purposes of quality and consistency.
Reporting Scenario
A category of information collection that concerns the variability of the business report as defined by the regulator. Examples are data set collection, form-based data collection, (extensible) report definition-based collection reporting scenarios.
Submission
An actual report containing data for a specific organization and a specific period as an instance of a report definition




5 [bookmark: __RefHeading___Toc14019_2484122948][bookmark: _Toc443990212][bookmark: _toc284]Symbols
[bookmark: __RefHeading___Toc27794_333011471]Symbols
See clause 6.4, Notation, for a description of the logic symbols used to describe the ontologies covered in this specification.
 
[bookmark: __RefHeading___Toc27796_333011471]Abbreviations
DL – Description Logics
FIBO – Financial Industry Business Ontology 
IDMP – Identification of Medicinal Products
IOF – Industrial Ontology Foundry
IRI – Internationalized (Uniform) Resource Identifier
ISO – International Organization for Standardization
LCC – Languages, Countries and Codes
MVF – Multiple Vocabulary Facility
OWL – Web Ontology Language
ODM – Ontology Definition Metamodel
RDF – Resource Definition Framework
UML – Unified Modeling Language
URI – Uniform Resource Identifier
URL – Uniform Resource Locator
W3C – World Wide Web Consortium
XMI – XML Metadata Interchange
XML – eXtensible Markup Language





6 [bookmark: __RefHeading___Toc14021_2484122948][bookmark: _Toc443990213][bookmark: _toc287]Additional Information 
6.1 [bookmark: __RefHeading___Toc14023_2484122948][bookmark: _toc288][bookmark: _Toc393191068][bookmark: _Toc321988973][bookmark: _Toc443990214]Changes to Adopted OMG Specifications 
Annex B specifies a new ontology describing certain components of a document to be added to OMG’s Commons Ontology Library specification.
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[bookmark: __RefHeading___Toc27798_333011471]6.3	Intellectual Property Rights
The ontologies included herein are open-source and available to anyone interested in using them, and this specification, under the OMG’s Non-Assertion Covenant. The ontologies themselves are licensed under the MIT open-source license agreement, available at https://opensource.org/licenses/MIT. SPAR ontologies are also open-source, available under the Creative Commons 4.0 license. 

[bookmark: __RefHeading___Toc27800_333011471]6.4	Notation
The notation used to represent description logic expressions (i.e., the expressions in the Parent columns in class tables containing ontology details) is consistent with the notation defined in the Description Logic Handbook [DL Handbook]. The notation used in this specification, representing a subset of OWL 2, is described in Table , below. 
Table : Description Logic Expressions Notation
	Construct
	Description
	Notation

	Boolean Connectives and Enumeration
	

	intersection
	The intersection of two classes consists of exactly those individuals which are instances of both classes.
	C Ç D

	union
	The union of two classes contains every individual which is contained in at least one of these classes.
	C È D

	enumeration
	An enumeration defines a class by enumerating all its instances.
	oneOf (i1, i2, i3, … in)

	Property Restrictions
	
	

	universal quantification
	Universal quantification is used to specify a class of individuals for which all related individuals must be instances of a given class (i.e., allValuesFrom in OWL).
	"R.C, where R is the relation (property) and C is the class that constrains all values for related individuals

	existential quantification
	Existential quantification is used to specify a class as the set of all individuals that are connected via a particular property to at least one individual which is an instance of a certain class (i.e., someValuesFrom in OWL).
	$R.C, where R is the relation (property) and C is the class that constrains some values of related individuals

	individual value
	Individual value restrictions are used to specify classes of individuals that are related to one particular individual (i.e., hasValue in OWL).
	"R.I, where R is the relation (property) and I is the individual

	exact cardinality
	Cardinality (number) restrictions specify classes by restricting the cardinality on the sets of fillers for roles (relationships, or properties in OWL). Exact cardinality restrictions restrict the cardinality of possible fillers to exactly the number specified.
	= n R (for unqualified restrictions)
= n R.C (for qualified restrictions, i.e., including onClass or on DataRange)

	maximum cardinality
	Maximum cardinality restrictions restrict the cardinality of possible fillers to at most the number specified (inclusive).
	≤ n R (for unqualified restrictions)
≤ n R.C (for qualified restrictions)

	minimum cardinality
	Minimum cardinality restrictions restrict the cardinality of possible fillers to at least the number specified (inclusive).
	≥ n R (for unqualified restrictions)
≥ n R.C (for qualified restrictions)

	Class Axioms
	
	

	equivalent classes
	Two classes are considered equivalent if they contain exactly the same individuals.
	º C

	disjoint classes
	Disjointness means that membership in one class specifically excludes membership in another.
	Ø C

	Property Axioms
	
	

	complex role inclusions
	Role inclusions allow [object] properties to be chained together in a sequence that is a subproperty of a higher-level property.
	R ○ R


Note that in the case of complex restrictions, where there are nested elements in parentheses, the “dot notation” used as a separator between a property and the role filler is replaced with the embedded parenthetical filler definition. A “role” from a description logic perspective is essentially a property in OWL, and the role “filler” is the class or individual that provides the value for that role in a given axiom (i.e., in a restriction or other logic expression).

[bookmark: __RefHeading___Toc14027_2484122948]6.5        Structure of this Specification
This specification includes the following parts:

1. Metamodel: [MOF]-compliant model expressed in [UML] for component-based report definition and content representation.
2. Ontology: OWL ontology representing the same concepts with accompanying SHACL constraints
3. Standard Business Report Model Narrative: Human readable documentation that describes the structure and logic of the metamodel.
4. Simple Example narrative
5. Examples: SEC report; FIBO report, BLS Statistics, meeting reports
 	-use for both testing and explanation 
7 [bookmark: __RefHeading___Toc14039_2484122948]Metamodel
7.1 [bookmark: __RefHeading___Toc27802_333011471]Report Submission
[image: ]
7.2 [bookmark: __RefHeading___Toc27804_333011471]Simple Report Design Approach
For non-financial reports not needing calculations, then actual report content can be represented as a set of facts with Values.
[image: ]

7.3 [bookmark: __RefHeading___Toc14041_2484122948][bookmark: _Toc393191071][bookmark: _Toc443990217]Financial Report Design Approach
For ease of use in a modeling or ontology environment the approach is to represent each Concept as a Class (metaclass) and use built-in rdf:type to associate the concept aspect with a Fact.
Debit/Credit and Instant/Period are represented as classes too.
Use Class rather than Property which is what XBRL in effect does (all Facts are Elements)
Use SPARQL-based SHACL rules to represent arithmetic integrity/quality constraints e.g. for a rollup the output = sum(input). 
OWL restrictions are (somewhat redundantly) used in addition to the SHACL.

In terms of the report structures supported, for financial reports, SBRM does not attempt to support any arbitrary arrangement possible in XBRL but best practice guidelines as documented in [XBRL book].

7.4 [bookmark: __RefHeading___Toc14043_2484122948]Facts for Report Submissions

The emphasis is on the Facts and their Aspects; and how they are grouped into Networks forming a Submission. That is distinct from the report structures in the report definition.

Most importantly. the meaning for a Fact is given by its Concept which can constrain any of these other aspects.
A given Fact may have many classes e.g. MonetaryFact, InstantFact, Credit.
The Fact Value for a Fact is a structure in its own right that usually includes a Unit.
Finally the Fact has a number of Dimensions (also called Aspects or Axes) some of which are Core (Entity, CalendarPeriod) and some user-defined.




[image: ].





7.5 [bookmark: __RefHeading___Toc14045_2484122948]Concepts
A concept is fairly simple in its essence. Importantly, it has a meaning property which is open-ended and allows it to reference an external ontology or model.

[image: ]


7.6 [bookmark: __RefHeading___Toc14047_2484122948]Report Definition - Types of Report Element

There are several basic types of item that make up a report definition, which are expanded on later. The most atomic is the Concept which is the only one linked to Facts with Values.
[image: ]



7.7 [bookmark: __RefHeading___Toc14049_2484122948]Top Level Structure
The following shows the basic whole-part structure starting from a Publication (something that might get submitted) which can contain many Reports.
Topics may be used for organizational or categorization purposes for the different parts of a report.

[image: ]


7.8 [bookmark: __RefHeading___Toc14051_2484122948]Report Structure

The following shows the basic whole-part structure.

[image: ] 





7.9 [bookmark: __RefHeading___Toc14053_2484122948]Concept Arrangement Patterns
To the simple calculation structure is overlaid a number of patterns for usage, which combines the calculation with a whole-part structure and, more importantly, a set of integrity rules: for example governing what sort of Periods, Balance types can be combined in each pattern. 
The following diagram provides an overview: each of the subclasses is described in its own diagram, except for TextBlock which has no further structure.
[image: ]



7.9.1 [bookmark: __RefHeading___Toc14055_2484122948]Set Concept Arrangement pattern
In this pattern an element arranges a sequence of other elements, with no numeric relationships.
[bookmark: __RefHeading___Toc14057_2484122948][image: ]


7.9.2 [bookmark: __RefHeading___Toc14059_2484122948]Roll Up Concept Arrangement Pattern
In this pattern sequence of inputs are accumulated (added or subtracted depending on the property isAdded) to form a total for the same period.
[image: ]


7.9.3 [bookmark: __RefHeading___Toc14061_2484122948]Roll Forward Concept Arrangement Pattern
In this pattern a sequence of changes are applied (added or subtracted depending on the property isAdded) to a beginning balance for one period to form an ending balance for a later period

[image: ]



7.9.4 [bookmark: __RefHeading___Toc14063_2484122948]Roll Forward Info Concept Arrangement Pattern
This is as for Roll Forward except there are no numeric changes applied – just a set of information.
[image: ]


7.9.5 [bookmark: __RefHeading___Toc14065_2484122948]Adjustment Concept Arrangement Pattern
In this pattern a sequence of corrections are applied (added or subtracted depending on the property isAdded) to an original number to form a corrected number for the same period.


[image: ]


7.9.6 [bookmark: __RefHeading___Toc14067_2484122948]Variance Concept Arrangement Pattern
This pattern represents the same element, or structure in the presence of 2 different scenarios or assumptions e.g. budget vs actual.
[bookmark: __RefHeading___Toc14069_2484122948][image: ]
7.9.7 [bookmark: __RefHeading___Toc14071_2484122948]Arithmetic Expression Concept Arrangement Pattern
This provides a generic means of representing arbitrary numeric expressions, should they be needed. Hence it’s a fallback for when the other patterns do not capture the detail needed. 

[image: ]


7.10 [bookmark: __RefHeading___Toc14073_2484122948]Hypercube Structure
Hypercubes, also known more simply as Tables, specialize the general whole-part structure.
A Table has 2 main parts: a set of Dimensions (the Axes or Aspects being reported on) and a structure of Facts arranged according to those dimensions. Dimensions themselves can be explicit (with named members) or, less typically, based on a Datatype (so potentially having an infinite number of members). Members can support arithmetic aggregation of their Fact Values, typically up to an All Member representing the complete population.
[image: ]







7.11 [bookmark: __RefHeading___Toc14075_2484122948]Datatypes
SBRM provides a set of datatypes generalized these beyond more XML-oriented types typically used. It may be further extended.

[image: ]






[bookmark: __RefHeading___Toc14077_2484122948]8.	Ontology
The metamodel is also (more rigorously) represented as an OWL ontology, expressed in OWL. This is contained in several separate machine-readable files.

[bookmark: __RefHeading___Toc27806_333011471]8.1         Namespace Definitions for External Ontologies
The namespaces and prefixes corresponding to external elements required for use in the SBRM ontologies defined herein are provided in Table 10‑1. Table 10‑2 provides the namespace declarations required for use of the ontologies included in this specification. The prefixes provided in Table 10‑1 and Table 10‑2 are normative, and their use is required in any conformant application or extension.
 
Table 10‑1 Prefixes and Namespaces for Referenced/External Vocabularies
	Namespace Prefix
	Namespace

	rdf
	http://www.w3.org/1999/02/22-rdf-syntax-ns#

	rdfs
	http://www.w3.org/2000/01/rdf-schema#

	owl
	http://www.w3.org/2002/07/owl#

	xsd
	http://www.w3.org/2001/XMLSchema#

	dct
	http://purl.org/dc/terms/

	skos
	http://www.w3.org/2004/02/skos/core#

	cmns-av
	https://www.omg.org/spec/Commons/AnnotationVocabulary/

	cmns-col
	https://www.omg.org/spec/Commons/Collections/

	cmns-cxtdsg
	https://www.omg.org/spec/Commons/ContextualDesignators/

	cmns-doc
	https://www.omg.org/spec/Commons/Documents/

	cmns-docc
	https://www.omg.org/spec/Commons/DocumentComponents/

	cmns-dsg
	https://www.omg.org/spec/Commons/Designators/

	cmns-dt
	https://www.omg.org/spec/Commons/DatesAndTimes/

	cmns-pts
	https://www.omg.org/spec/Commons/PartiesAndSituations/

	cmns-txt
	https://www.omg.org/spec/Commons/TextDatatype/

	deo
	http://purl.org/spar/deo

	doco
	http://purl.org/spar/doco

	po
	http://www.essepuntato.it/2008/12/pattern#



[bookmark: __RefHeading___Toc27808_333011471]8.2             Namespace Definitions for the Ontologies Included in this Specification
The namespace approach taken for the SBRM ontologies included herein is based on OMG guidelines and is constructed as follows:
· The standard protocol, authority, and top-level specification part of any OMG specification namespace, which is https://www.omg.org/spec/
· The abbreviation for the specification: in this case SBRM
· The ontology name
Note that the URI/IRI strategy for the ontologies included in the library takes a “slash” rather than “hash” approach, in order to accommodate server-side applications. Namespace prefixes are constructed as follows with the components separated by “-“:
· The abbreviation used for prefix purposes across SBRM: sbrm
· An abbreviation for the ontology name
The namespaces and prefixes for the individual ontologies are summarized in Table 7‑2. Note that these are not versioned, although version IRIs are included in every OWL ontology and are documented in the metadata for each of them. See the metadata tables for the individual ontologies for that level of detail, below.
 
Table 10‑2 Prefix and Namespaces for the SBRM Ontologies
	Namespace Prefix
	Namespace

	sbrm-rep
	https://www.omg.org/SBRM/Reporting/



[bookmark: __RefHeading___Toc27810_333011471]8.3             Reporting Ontology
This ontology defines the general notion of a reporting envelope and related party concepts. It is designed to be very high level such that it can be extended to support any kind of domain-specific report, including but not limited to a business or regulatory report. It reuses ontologies defined in the OMG’s Commons Ontology Library, including ontologies added via the Commons Ontology Library v1.1 Revision Task Force Report. 
Metadata for the Reporting ontology, which uses annotation properties from Dublin Core, SKOS, and the Commons Annotation Vocabulary, is given in Table 10-3, below.
 
Table 10‑3 Reporting Ontology Metadata
	Metadata Term
	Value

	OntologyIRI
	https://www.omg.org/spec/SBRM/Reporting/

	 rdfs:label
	Reporting Ontology

	 dct:abstract
	This ontology defines the general notion of a report and related party concepts. It is designed to be very high level such that it can be extended to support any kind of domain-specific report, including but not limited to a business or regulatory report.

	 cmns-av:copyright
	Copyright (c) 2018-2024 EDM Council, Inc.

	 cmns-av:copyright
	Copyright (c) 2018-2024 Object Management Group, Inc.

	 dct:license
	https://opensource.org/licenses/MIT

	 owl:versionIRI
	https://www.omg.org/spec/SBRM/20240501/Reporting/

	owl:imports
	https://www.omg.org/spec/Commons/AnnotationVocabulary/
https://www.omg.org/spec/Commons/ContextualDesignators/
https://www.omg.org/spec/Commons/DatesAndTimes/
https://www.omg.org/spec/Commons/Designators/
https://www.omg.org/spec/Commons/Documents/
https://www.omg.org/spec/Commons/PartiesAndSituations/

	skos:note
	This ontology was originally designed for use in the Financial Industry Business Ontology (FIBO) for representing regulatory and other business reports, such as a credit report. It has since been extended based on usage in other projects, such as the emerging OMG Retail Industry Ontology (RIO) and Pistoia Alliance’s Identification of Medicinal Products Ontology (IDMP-O) project.


 
[image: ]
Figure 10‑1 Overview of the Report Class in Protégé
An overview of the main Report class from the Reporting ontology is given in Figure 10‑1, above, which is a screenshot from the Protégé tool from Stanford University[1]. The detailed annotations and axioms that comprise the Reporting ontology are provided in Table 10‑4, below.
 
Table 10‑4 Reporting Ontology Details
Classes
	Name
	Annotations
	Class Expressions

	IntendedRecipient (intended recipient)
	Definition: party that is responsible for and authorized to receive something, such as a message, package, or business or regulatory report
Adapted from: ISO 11568:2023(en) Financial services — Key management (retail), clause 3.73
	Parent Class: cmns-pts:PartyRole


	Report (report)
	Definition: document containing a presentation of facts or a description of some proceeding, investigation or event
Explanatory note: Reports may refer to specific periods, events, or subjects, and may be communicated or presented in oral, electronic, or written form.
Adapted from: ISO 5127:2017(en), Information and documentation - Foundation and vocabulary, clause 3.4.7.32
	Parent Class: cmns-doc:Document
Property Restriction: ≥ 0 isReportedTo.IntendedRecipient
Property Restriction: ≥ 0 isSubmittedBy.Submitter
Property Restriction: ≥ 0 cmns-cxtdsg:hasApplicablePeriod.cmns-dt:DatePeriod
Property Restriction: ≥ 0 hasReportDateTime.cmns-dt:DateTime
Property Restriction: ≥ 0 hasSubmissionDateTime.cmns-dt:DateTime
Property Restriction: ≥ 0 hasReportDate.cmns-dt:ExplicitDate
Property Restriction: ≥ 0 hasSubmissionDate.cmns-dt:ExplicitDate
Property Restriction: ≥ 0 isSubmittedTo.cmns-pts:PartyRole
Property Restriction: $ isReportedBy.ReportingParty

	ReportingParty (reporting party)
	Definition: party delivering something, such as a regulatory report
	Parent Class: cmns-pts:PartyRole
Property Restriction: $ cmns-doc:specifies.Report

	Submitter (submitter)
	Definition: party that develops and provides a report, often in response to some contractual, legal, business, or regulatory requirement
Explanatory note: Note that in many cases, but not all, the reporting party and submitter are the same party.
	Parent Class: cmns-pts:PartyRole
Property Restriction: ≥ 0 submits.Report


 
Properties
	Name
	Annotations
	Property Axioms

	hasReportDate (has report date)
	Definition: date on which a report was issued
	Parent Property: cmns-dt:hasDateOfIssuance, cmns-dt:hasExplicitDate
Range: cmns-dt:ExplicitDate

	hasReportDateTime (has report date time)
	Definition: date and time at which a report was issued
	Parent Property: cmns-dt;hasDateTime
Range: cmns-dt:DateTime

	hasSubmissionDate (has submission date)
	Definition: date on which a report was provided to its intended recipient
	Parent Property: cmns-dt:hasDateOfIssuance, cmns-dt:hasExplicitDate
Range: cmns-dt:ExplicitDate

	hasSubmissionDateTime (has submission date time)
	Definition: date and time at which a report was provided to its intended recipient
	Parent Property: cmns-dt;hasDateTime
Range: cmns-dt:DateTime

	isReportedBy (is reported by)
	Definition: indicates the party that reports something
	Parent Property: cmns-pts:hasPartyRole
Range: ReportingParty

	isReportedTo (is reported to)
	Definition: indicates the party for which a report has been prepared and to whom the report should be delivered
	Parent Property: cmns-pts:hasPartyRole
Range: IntendedRecipient

	isSubmittedBy (is submitted by)
	Definition: indicates the party that submits something
	Parent Property: cmns-pts:hasPartyRole
Range: Submitter
Inverse: submits

	isSubmittedTo (is submitted to)
	Definition: indicates the party to which something is submitted
	Parent Property: cmns-pts:hasPartyRole
Range: PartyRole

	reportsOn (reports on)
	Definition: indicates a subject matter, observation(s), assessment(s), focus or other topic of a report
	Parent Property: cmns-doc:isAbout
Domain: Report

	submits (submits)
	Definition: presents something (a proposal, application, report, or other document) for consideration or review
	Domain: Submitter




[1] https://protege.stanford.edu/




[bookmark: __RefHeading___Toc27812_333011471]9.	Standard Business Report Model Narrative Introduction (Informative)
This clause contains a narrative building up the structure of a (financial) report from the most primitive facts to more sophisticated structures. It is illustrated with examples in both traditional XBRL structures (with footnotes linking to live web-based examples), and the SBRM equivalent, showing both the relevant parts of the metamodel (as diagrams) and the equivalent data (as RDF corresponding to the equivalent SBRM ontology)
[bookmark: __RefHeading___Toc27814_333011471]9.1	Report Basics

A scalar is a fact which has no characteristics; it stands on its own. For example, the value of pi is a scalar, the value of pi never changes; it always has the same value for everyone. (Pi or π is the ratio of a circle's circumference to its diameter and always has the value of equal to 3.14) 
[image: ] 
A business report[footnoteRef:6] communicates information in the form of numbers and words.  A fact[footnoteRef:7] defines a single, observable, reportable piece of information contained within a business report, or fact value[footnoteRef:8], contextualized for unambiguous interpretation or analysis by one or more distinguishing aspects (a.k.a. characteristics).  For example, below are two facts with the values of “2,000” and “1,000”.  However, the two facts above are not contextualized.  [6: 	 Member Nonaggregating, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MemberNonaggregation.html ]  [7: 	 Variance, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Variance.html ]  [8: 	 Member Arrangement Pattern, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MemberArrangementPattern.html ] 

 [image: ]
An aspect[footnoteRef:9] describes a fact. An aspect provides information necessary to describe a fact or distinguish one fact from another fact within a report. For example, below you see the concept aspect of the numbers “2,000” and “1,000” which relates to the concepts “Revenues” and “Net income” respectively:  [9: 	 Line Items, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/LineItems.html ] 

 [image: ]
To fully describe a fact, you need more than just one aspect.  A fact must always provide three core aspects[footnoteRef:10]: reporting entity that reported the fact, calendar period of the reported fact, and the concept that describes the reported fact. Below you see two facts which are characterized by three core aspects which are used to differentiate the two facts from one another.  [10: 	 Abstract, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Abstract.html ] 


[image: ]
In addition to the core aspects that you always must use, creators of reports can also provide additional noncore aspects[footnoteRef:11]. A noncore aspect is simply some additional aspect that is created to further distinguish facts beyond the capabilities of the three core aspects.  Below you see the noncore aspect “Legal Entity Aspect” has been added to the two facts we have been working with:  [11: 	 Mechanical Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MechanicalRule.html ] 

[image: ]
Fact values can be numeric[footnoteRef:12] or nonnumeric[footnoteRef:13]. Numeric fact values require additional information to describe the units of the numeric fact and the rounding that is used to report the numeric fact.  Units[footnoteRef:14] and rounding[footnoteRef:15] are properties of the fact value that provide information necessary to describe numeric fact values.  Below you see that the units of “US Dollars” and that the rounding of the fact value is “Thousands of dollars”: [12: 	 Table, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Table.html ]  [13: 	 Complex Computation, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ComplexComputation.html ]  [14: 	 Comparison of Renderings for Concept Arrangement Patterns, http://accounting.auditchain.finance/sbrm/2023/Prototype/conformance-suite/Production/ComparisonOfConceptArrangementPatternRenderings.pdf ]  [15: 	 Roll Up, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/RollUp.html ] 

[image: ]
To summarize where we are thus far and to be crystal clear; below you see one fact.  That single fact is characterized by a set of four aspects.  The numeric fact value is described as having units of “US Dollars” and that the fact value is rounded to the nearest “Thousands of dollars”.
[image: ]
A fact set[footnoteRef:16] is a set of facts which go together (tend to be cohesive and share a certain common nature) for some specific purpose within a business report. Synonyms for fact set are block and fact table.  Below you see three facts that make up a fact set that are used to describe the breakdown of revenues by geographic area. [16: 	 Disclosure, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Disclosure.html ] 

[image: ]

Here is the metamodel representing the material covered so far:

[image: ]

And here is the RDF representing the data above, using [Turtle] syntax. 

First the definitions for this report type, providing extensions to standard SBRM for specific fact types and noncore aspects.

pattern: a owl:Ontology ;
  owl:imports sbrm:, lcc: .
pattern:Revenues a owl:Class ;
  rdfs:subClassOf sbrm:MonetaryFact, sbrm:Credit, sbrm:PeriodFact .
pattern:hasGeographicArea a owl:ObjectProperty ;
  rdfs:subPropertyOf sbrm:hasAspect ;
  rdfs:range LCC:GeographicRegion . 
pattern:hasLegalEntity a owl:ObjectProperty ;
  rdfs:subPropertyOf sbrm:hasAspect .


Now the data:

sample:ABC a sbrm:Entity; rdfs:label "ABC Company".
sample:FY-2019 a sbrm:Period;
  sbrm:hasStartDate "2019-01-01T00:00:00Z"^^xs:dateTime ;
  sbrm:hasEndDate "2019-12-31T00:00:00Z"^^xs:dateTime ;
.
sample:RevenuesAll a pattern:Revenues ;
  sbrm:hasReportingEntity sample:ABC ;
  sbrm:hasPeriod sample:FY-2019 ;
  pattern:hasGeographicArea sample:All ;
  pattern:hasLegalEntity pattern:ConsolidatedEntity ;
  sbrm:hasFactValue sample:RevenuesAllV.
sample:RevenuesAllV a sbrm:MonetaryFactValue ;
  sbrm:hasNumericDataValue "2000"^^xs:decimal ;
  sbrm:hasUnit sbrm:USD ;
  sbrm:hasRounding -3 ;
.
sample:RevenuesNA a pattern:Revenues ;
  sbrm:hasReportingEntity sample:ABC ;
  sbrm:hasPeriod sample:FY-2019 ;
  pattern:hasGeographicArea LCC:NorthAmerica ;
  pattern:hasLegalEntity pattern:ConsolidatedEntity ;
  sbrm:hasFactValue sample:RevenuesNAV.
sample:RevenuesNAV a sbrm:MonetaryFactValue ;
  sbrm:hasNumericDataValue "1000"^^xs:decimal ;
  sbrm:hasUnit sbrm:USD ;
  sbrm:hasRounding -3 ;
.
sample:RevenuesSA a pattern:Revenues ;
  sbrm:hasReportingEntity sample:ABC ;
  sbrm:hasPeriod sample:FY-2019 ;
  pattern:hasGeographicArea LCC:SouthAmerica ;
  pattern:hasLegalEntity pattern:ConsolidatedEntity ;
  sbrm:hasFactValue sample:RevenuesSAV.
sample:RevenuesSAV a sbrm:MonetaryFactValue ;
  sbrm:hasNumericDataValue "1000"^^xs:decimal ;
  sbrm:hasUnit sbrm:USD ;
  sbrm:hasRounding -3 ;
.


Rules[footnoteRef:17] guide, control, suggest, or influence behavior. Rules cause things to happen, prevent things from happening, or suggest that it might be a good idea if something did or did not happen. Rules help shape judgment, help make decisions, help evaluate, help shape behavior.  [17: 	 Disclosure Mechanics Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/DisclosureMechanicsRule.html ] 

Don't make the mistake of thinking that rules are completely inflexible and that you cannot break rules.  Sure, maybe there are some rules that can never be broken.  Maybe there are some rules that you can break.  It helps to think of breaking rules as penalties in a football game.  The point is that the guidance, control, suggestions, and influence offered by rules are a choice of business professionals.  The meaning of a rule is separate from the level of enforcement someone might apply to the rule. 
So, considering our fact set below we know that the value “2,000” is for the concept “Revenues”, for the period “Jan 1, 2019 to Dec 31, 2019”, relates to the legal entity “Consolidated entity”, of the reporting entity “ABC Company” and is the total of all “Geographic Areas”.   “North America” and “South America” are part of the whole “All Geographic Areas Combined”.  A rule that expresses that relationship might be expressed as: 
“All Geographic Areas Combined = North America + South America”.

Rules both describe and can be used to verify that reported facts are consistent with the provided description. There are many different types of rules including mathematical, structural, mechanical, logical, and accounting related rules.

For SBRM, the [SHACL] language is used to express the rules.
In this example it would be:
pattern:RevenueShape
 a sh:NodeShape ;
 sh:targetClass pattern:Revenues ;
 sh:sparql [
    a sh:SPARQLConstraint ;
    sh:message "Revenue for All must be the total of all areas" ;
    sh:select """
      SELECT DISTINCT ?this ?total
      WHERE {
       {SELECT(SUM(?in) as ?total)
        WHERE {
          ?region pattern:hasGeographicArea ?a; ?a a LCC:GeographicRegion;
          ?this ?region/sbrm:hasFactValue/sbrm:hasNumericDataValue ?in}
 GROUP BY ?this }
        ?this sbrm:hasOutput ?out.
       FILTER (?total != ?out)
      }
      """ ;
 ] .
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An information model definition[footnoteRef:18] is a structure which is created to represent each fragment of a report.  The following pieces, or report elements[footnoteRef:19], are commonly used to construct the information model description: Network[footnoteRef:20], Table[footnoteRef:21], Axis[footnoteRef:22], Member[footnoteRef:23], Line Items[footnoteRef:24], Abstract[footnoteRef:25], and Concept[footnoteRef:26].   Table is a synonym for hypercube.  Axis is a synonym for dimension. Line items is a synonym for primary items. [18: 	 Noncore Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/NoncoreAspect.html ]  [19: 	 Reporting Entity Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ReportingEntityAspect.html ]  [20: 	 Report, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Report.html ]  [21: 	 Template, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Template.html ]  [22: 	 Wikipedia, Accounting Equation, https://en.wikipedia.org/wiki/Accounting_equation ]  [23: 	 Network, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Network.html ]  [24: 	 Information Model Definition, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/InformationModelDefinition.html ]  [25: 	 Logical Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/LogicalRule.html ]  [26: 	 Consistency Crosscheck Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ConsistencyCrosscheckRule.html ] 

Below you see the information model description of the structure of a fragment of a report, in this case one fact set which is used to describe the components of inventory:
[image: ]
Something is important to point out.  We mentioned that in XBRL you have core aspects and noncore aspects.  In the typical software applications created today, the core aspects reporting entity and calendar period are commonly not represented in the information model description that is typically created by software applications.  The graphic above shows that sort of representation.
Below you see a truer information model description which includes the reporting entity and the calendar period.  Also, per the US GAAP XBRL Taxonomy, the IFRS XBRL Taxonomy the term “[Axis]” is used as a synonym of “Aspect”.  Axis and aspect are synonyms and mean exactly the same thing.  Also “Period” and “Calendar Period” are exactly the same thing.
[image: ]
Another part of the information model description is the mathematical rules that are used to describe and verify the roll up relations of the concepts that are a part of the information model description.  Here are the roll up relations that are part of this information model description.
[image: ]
Another part of the information model description is the facts within the fact set themselves.  Here is the fact set or the fact table[footnoteRef:27] for the facts that go with the information model description provided above. [27: 	 Numeric Fact Value, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/NumericFactValue.html ] 

[image: ]
A software application takes the information model description structure, the information model description rules provided, the facts that are included within the fact set, and known best practices for rendering a business report that are coded into the software application in some manner and then generates a human-readable rendering of the reported information for a fragment or fact set of a report. 
The following is the rendering[footnoteRef:28] of the inventory components disclosure that we are working with above: [28: 	 Fact, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Fact.html ] 

[image: ]
Different software applications may provide slightly different renderings using the same input information[footnoteRef:29]. [29: 	 Fact Table, TO DO…] 

[image: ]
Here is what the information model description might look like in that software application:
[image: ]
Here is what the roll up rule relations representation might look like in that software application:
[image: ]
Software applications use the rule relations that describe or explain the relations to verify that reported facts are consistent with that explanation.  Here is a software application interface for verifying that the reported facts are consistent with the rules that explain the relations between the facts:
[image: ]
Alternatively, note that the renderings provided as examples of this fact set contain two green cells which confirm that mathematical relation for the roll up total is consistent with the explanation provided by the rules.
Information about the properties of each report element which makes up the information model description should be accessible to the user of the business report:
[image: ]
Information about the properties of each fact which is represented within the report is accessible to the user of the business report:
[image: ]
This same information is provided for each and every fact set that makes up a business report.  Facts could be used in multiple fact sets.  The facts used in fact sets must be consistent within a fact set and between the individual fact sets that make up a report.
Remember that a financial report is a special type of business report.  Every financial report is a business report; but it is not the case that every business report is a financial report.  Every financial report has the characteristic of complying with the accounting equation and double-entry accounting.
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A business report can be broken down into fragments.  A fragment[footnoteRef:30] is a set of one to many fact sets which go together some specific purpose within a report.  For example, a balance sheet is a fragment of a business report that is made up of two fact sets: a roll up of assets and a roll up of liabilities and equity. [30: 	 Fragment, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Fragment.html ] 

Each fact set has a concept arrangement pattern property.  A concept arrangement pattern[footnoteRef:31] specifies the nature of the relationship between the concept aspect of an information model definition. [31: 	 Level 2 Policy Text Block, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Level2PolicyTextBlock.html ] 

A set[footnoteRef:32] is a type of concept arrangement pattern where concepts have no mathematical relations between each other within the fact set. Essentially, a set is a flat list of concepts.  A synonym for set is hierarchy. [32: 	 Reporting Style, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ReportingStyle.html ] 

A roll up[footnoteRef:33] is a type of concept arrangement pattern which represents a basic roll up type mathematical relationship: Fact A + Fact B + Fact C = Fact D (a set of items and a total of those items). [33: 	 Concept Arrangement Pattern, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ConceptArrangementPattern.html ] 

A roll forward[footnoteRef:34] is a type of concept arrangement pattern which represents a basic roll forward mathematical relation: Beginning balance (stock) + change1 (flow) + change2 (flow) + change3 (flow) = Ending balance (stock). The beginning and ending balances are two different instances in time (stock) and the changes (flow) are between those two instances. [34: 	 Member, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Member.html ] 

An adjustment[footnoteRef:35] is a type of concept arrangement pattern which represents a basic mathematical reconciliation between an originally stated value and a restated value usually due to a correction or error: Originally stated balance + adjustment1 + adjustment2 + adjustment3 = restated balance.  The originally stated balance and restated balance are the same concept as of the same instant in time that are differentiated by the date those facts are reported.  The adjustments are the changes that reconcile the originally stated to the restated balance. [35: 	 Flow, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Flow.html ] 

A variance[footnoteRef:36] is a type of concept arrangement pattern which represents a mathematical difference between two reporting scenarios: Amount (projected scenario) + Amount(variance) = Amount (actual scenario). [36: 	 Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Rule.html ] 

A complex computation[footnoteRef:37] is a type of concept arrangement pattern which represents any arbitrary mathematical relationship between a set of numeric facts.  A complex computation is comprised of some flat set of numeric concepts and a rule that represents the mathematical relation between that set of concepts. [37: 	 Concept, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Concept.html ] 

A roll forward info[footnoteRef:38] is a type of concept arrangement pattern which represents a non-mathematical relation of information about a roll forward. [38: 	 Text, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Text.html ] 

A text block[footnoteRef:39] is a type of concept arrangement pattern which represents a non-mathematical relationship in the form of prose.  A text block concept arrangement pattern is comprised of exactly one concept.  There are three sub classes or type of text blocks: Level 1 Note Text Block[footnoteRef:40], Level 2 Policy Text Block[footnoteRef:41], and Level 3 Disclosure Text Block[footnoteRef:42]. [39: 	 Level 3 Disclosure Text Block, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Level3DisclosureTextBlock.html ]  [40: 	 Concept Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ConceptAspect.html ]  [41: 	 Text Block, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/TextBlock.html ]  [42: 	 Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Aspect.html ] 

Each fact set has a member arrangement pattern property.  A member arrangement pattern[footnoteRef:43]  expresses the relations between members within an aspect other than the concept aspect (which is explained by the concept arrangement pattern). [43: 	 Calendar Period Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/CalendarPeriodAspect.html ] 

The members of an axis might be related mathematically.  Member aggregation[footnoteRef:44] is a type of member arrangement pattern where the members of an axis roll up the same as the roll up concept arrangement pattern.  Member flat[footnoteRef:45] list is a type of member aggregation pattern where the members for a flat list.  Member nonaggregating[footnoteRef:46] is a type of member arrangement pattern where the members of an axis are not related mathematically but simply are used to differentiate reported facts. [44: 	 Fact Value, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/FactValue.html ]  [45: 	 Exemplar, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Exemplar.html ]  [46: 	 Rendering, TO DO…] 

Reported facts could need additional arbitrary descriptive information. A parenthetical explanation[footnoteRef:47] provides additional descriptive information about a fact.  A synonym for parenthetical information is comment. [47: 	 Adjustment, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Adjustment.html ] 

A financial reporting scheme[footnoteRef:48] is a formal specification for how financial reports are to be created and the underlying accounting rules and is usually created by a standards setter or regulator.  For example, US GAAP, IFRS, and IPSAS are all financial reporting schemes.  Financial reports are not forms.  Financial reporting schemes allow for a certain amount of flexibility and variability when reporting certain specific disclosures or subtotals contained within a disclosure.  A disclosure[footnoteRef:49] is a set of one to many fact sets or a set of one to many fragments which form an accounting disclosure that is either required by statutory or regulatory rules or provided at the discretion of a reporting entity.  A template[footnoteRef:50] is a representation of a possible disclosure that can be used as a prototype in the process of creating a report. An exemplar[footnoteRef:51] is a representation of a disclosure from an existing report of some economic entity that can be leveraged in the process of creating a report. [48: 	 Member Flat List, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MemberFlatList.html ]  [49: 	 Impute Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ImputeTypeRule.html ]  [50: 	 Axis, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Axis.html ]  [51: 	 Report Element, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ReportElement.html ] 

Because variability exists in the allowed possible approaches that economic entities represent their financial disclosures, different economic entities have different reporting styles.  A reporting style[footnoteRef:52] is a set of relations, consistency crosscheck rules, mapping rules, and impute rules that are used to check fundamental accounting concept relations for a specific type of report or style of reporting.  For example, a classified balance sheet and an order of liquidity balance sheet are two different reporting styles for creating a balance sheet. [52: 	 Reporting Checklist Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ReportingChecklistRule.html ] 

A consistency crosscheck rule[footnoteRef:53] is a type of rule that tests the relations of fundamental accounting concept relations within a report against a specified reporting style to make sure there are no inconsistencies or contradictions between reported facts within a report. [53: 	 Nonnumeric Fact Value, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/NonnumericFactValue.html ] 

An impute rule[footnoteRef:54] is a type of rule that explains how to logically derive a fact that have not been explicitly reported based on other facts that have been explicitly reported or which have been logically derived from other reported information.  For example, an economic entity might not explicitly report the line item “Noncurrent assets”; but does report “Assets” and “Current assets”.  Given the impute rule “Assets = Current assets + Noncurrent assets”; the fact value for Noncurrent assets can be reliably derived logically using the other two reported facts and the impute rule. [54: 	 Rounding, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Rounding.html ] 

A mapping rule[footnoteRef:55] is a type of rule that explains how a base reporting scheme taxonomy concept reported by an economic entity relates to a fundamental accounting concept.  For example, the notion of “Cost of Revenue” could be reported using the concept “Cost of Revenue”, or “Cost of Goods and Services Sold”, or “Cost of Goods Sold”, or “Cost of Services Sold”, etc.  Basically, mapping rules enable information to be extracted from a report reliably. [55: 	 Set, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Set.html ] 

A disclosure mechanics rule[footnoteRef:56] is a type of rule that describes the structural and mechanical representation of a disclosure against a specification or prototype of that disclosure.  For example, every disclosure that has the property of concept arrangement pattern of “roll up” must always have a total.  A disclosure mechanics rule would specify the concept that would be used to represent that total.  A specific disclosure, such as “inventory components roll up” would be required to use a specific concept such as “Inventory, Net” to represent that total.  A disclosure mechanics rule would specify that concept.  Other concepts might be used as alternatives to some specific total concept to represent a disclosure. A disclosure mechanics rule would specify those alternatives.  Every Level 4 Disclosure Detail representation has some complementary Level 3 Disclosure Text Block representation.  A disclosure mechanics rule would specify that relation. [56: 	 Type or Class Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/TypeClassRule.html ] 

A type or class rule[footnoteRef:57] is a type of rule that expresses an allowed or a disallowed relation between two reporting scheme concepts for some reporting style.  For example, the concept “Operating Expense (indirect operating expense)” would never be part of “Cost of Revenue (direct operating expense)”, a type or class rule would be used to explicitly disallow this relation.  Alternatively, explicitly allowed relations are also expressed using type or class rules. [57: 	 Mapping Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MappingTypeRule.html ] 

A reporting checklist rule[footnoteRef:58] is a type of rule that describes the reportability of a statutory or regulatory disclosure required by a reporting scheme.  For example, some disclosures are always required.  Other disclosures are required only if a specific line item is reported.  Other disclosures could be used as alternatives for some other disclosure. [58: 	 Member Aggregation, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/MemberAggregation.html ] 

A report set[footnoteRef:59]  is a set of one to many reports.  For example, if you are comparing the reports of an economic entity for the past five years, the five reports that you use to perform that analysis are your report set. [59: 	 Roll Forward Info, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/RollForwardinfo.html ] 

A reporting entity aspect[footnoteRef:60] is a core aspect that distinguishes the economic entity which creates a report. [60: 	 Parenthetical Explanation, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ParentheticalExplanation.html ] 

A calendar period aspect[footnoteRef:61] is a core aspect that distinguishes the calendar period of a reported fact.  A stock[footnoteRef:62] is a type of calendar period aspect that is used to represent a fact as of a specific point in time. A synonym for stock is instant.  A flow[footnoteRef:63] is a type of calendar period aspect that is used to represent a fact over a period of time. A synonym for stock is duration. [61: 	 Stock, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Stock.html ]  [62: 	 Units, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Units.html ]  [63: 	 Reporting Scheme, TO DO, http://xbrlsite.azurewebsites.net/2018/Library/ReportingSchemes-2018-12-30.pdf ] 

A concept aspect[footnoteRef:64] is a core aspect that is used to express the concept that relates to a fact. Synonyms for concept aspect include primary item and line item. [64: 	 Fragment Arrangement Pattern, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/FragmentArrangementPattern.html ] 

A fragment arrangement pattern[footnoteRef:65] is the relationship between fragments or the order or sequence of fragments within a report. [65: 	 Level 1 Note Text Block, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Level1NoteTextBlock.html ] 

Prose[footnoteRef:66] is a type of fact value that is structure in nature (i.e. a table, an ordered list, an unordered list, paragraphs of text, or any combination of those structures). [66: 	 Roll Forward, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/RollForward.html ] 

Text[footnoteRef:67] is a type of fact value that is nonnumeric unstructured text (i.e. not prose). [67: 	 Accounting Rule, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/AccountingRule.html ] 

A logical rule[footnoteRef:68] is a type of rule expresses logical relations between entities that make up a report. [68: 	 Core Aspect, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/CoreAspect.html ] 

An accounting rule[footnoteRef:69] is a type of logical rule that is used to express a logical assertion specifically related to accounting rules. [69: 	 Prose, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/Prose.html ] 

A mechanical rule[footnoteRef:70] is a type of logical rule that is used to express the relations between the report elements that make up a disclosure. [70: 	 Report Set, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/ReportSet.html ] 
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(Informative)
The following provides a very basic example of using SBRM to represent a business financial report. An example from financial reporting is used to provide this very basic example.  Most business professionals are familiar with the accounting equation[footnoteRef:71] which is “Assets = Liabilities and Equity” and represents the high-level financial elements that would appear within a balance sheet. [71: 	 Fact Set, http://accounting.auditchain.finance/sbrm/2023/Framework/Details/FactSet.html ] 

We will use this very short list of terms and the equation to demonstrate how SBRM would be used to create a provably properly functioning logical system.
The first step would be to represent the terms, associations between the terms, assertions, structures, and then express a set of facts. Here is this information in the form of statements which define the pieces of this business report logical system:
· Terms:
· Assets is-a simple term.
· Liabilities is-a simple term.
· Equity is-a simple term.
· Balance sheet is-a functional term.
· Properties:
· Assets has balance type of debit.
· Liabilities has balance type of credit.
· Equity has balance type of credit.
· Assets has period type of instant.
· Liabilities has period type of instant.
· Equity has period type of instant.
· Structure
· Balance sheet has-part Assets.
· Balance sheet has-part Liabilities.
· Balance sheet has-part Equity.
· Rules:
· Assets = Liabilities + Equity
· Facts:
· ABC Company is an entity.
· Assets for December 31, 2019 for ABC Company is $5,000 US Dollars.
· Liabilities for December 31, 2019 for ABC Company is $1,000 US Dollars.
· Equity for December 31, 2019 for ABC Company is $4,000 US Dollars.
The statements are not machine readable, but they could be[footnoteRef:72].  So above you see all of the statements that exist within this very basic example of a financial report that is comprised of a balance sheet that reports high-level facts that relate to the accounting equation.   [72: 	 Wikipedia, Attempto Controlled English, https://en.wikipedia.org/wiki/Attempto_Controlled_English ] 

Per all the statements, the logical system appears to be properly functioning.  All the terms are defined as are properties, rules, and facts.  To be sure the point is being understood consider making two changes to the existing logical system.
Suppose that the value for the fact “Assets” was changed to say $5,500.  If that were the case, because there is a rule that specifies that “Assets = Liabilities + Equity” and because of the values of Liabilities and Equity, the logical system would NOT be functioning properly.  This is because $5,500 = $1,000 + $4,000 is inconsistent with other supporting statements within the logical system.  If that provided rule, “Assets = Liabilities + Equity” did not exist, then the logical system would not be considered “complete” but the inconsistency would not be detected by automated processes.
However, since all the statements are provided and the statements are consistent with one another we can say that the logical system that is used to represent this very basic business report is precise and complete because (a) it does reflect reality given the statements provided and (b) no statement seems to be missing from the logical system.
Above we have verified the logical system using human-readable statements and the rules of logic.  We will now explain the key highlights of the logical model using this very basic report to provide a high-level overview of the logical conceptualization of a business report.  
An information model description is created for the report:
[image: ]
This very basic report has one fact set:
[image: ]

The fact set contains three facts.  The facts are distinguished from one another using three aspects: reporting entity, period, and concept.  The fact value is numeric and described by the unit and rounding property. The rendering is created
[image: ]
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This is contained in a separate document.

















[bookmark: __RefHeading___Toc27822_333011471][bookmark: _Toc150607580]Annex B Document Components Ontology
(Normative)
This ontology is to be added to OMG’s Commons Ontology Library specification.
The document components ontology extends the SPAR document component ontologies for defining table elements and diagrams. It is intended to be used for describing deep links into documents by describing their structure without the need of explicit markup. 
Metadata for the Reporting ontology, which uses annotation properties from Dublin Core, SKOS, and the Commons Annotation Vocabulary, is given in Table 8-1 Document Components Ontology Metadata, below.

[bookmark: _Ref150601333]Table 8‑1 Document Components Ontology Metadata
	Metadata Term
	Value

	OntologyIRI
	https://www.omg.org/spec/Commons/DocumentComponents/

	 rdfs:label
	Document Components Ontology

	 dct:abstract
	This ontology provides extensions to the SPAR document component ontologies for defining table elements and diagrams. It is intended to be used for describing deep links into documents by describing their structure without the need of explicit markup.

	 dct:contributor
	Elisa Kendall, Thematix Partners LLC

	 dct:contributor
	Thomas Weber, OSTHUS, a PHARMALEX Company
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[bookmark: _Ref150602629][bookmark: _Ref150602624]Figure 8‑1 High-Level Overview of the Discourse Elements Supported in SPAR Ontologies

An overview showing the rich class hierarchy for discourse elements supported in the SPAR ontologies is provided in Figure 8-1, above. Figure 8-2 depicts the extension included in the Document Components ontology for better support of table columns, and Figure 8-3 provides a similar view of table row extensions.
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[bookmark: _Ref150602683]Figure 8‑2 Document Component Extensions for Table Column Details
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[bookmark: _Ref150602754]Figure 8‑3 Document Component Extensions for Table Row Details

The detailed annotations and axioms that comprise the  Document Components ontology, extending the SPAR ontologies, are provided below.
Table 8‑2 Document Components Ontology Details
Classes
	Name
	Annotations
	Class Expressions

	deo:DiscourseElement
	
	Parent Class: cmns-col:Constituent
Property Restriction: Ɐ cmns-col;isConstituentOf: cmns-doc:Document


	doco:Abstract
	
	Parent Class: deo:DiscourseElement

	doco:Bibliography
	
	Parent Class: deo:DiscourseElement

	doco:ListOfFigures
	
	Parent Class: cmns-col:Collection

	doco:ListOfTables
	
	Parent Class: cmns-col:Collection

	doco:TableOfContents
	
	Parent Class: cmns-col:Collection

	po:Block
	
	Parent Class: cmns-col:Constituent

	po:HeadedContainer
	
	Parent Class: cmns-col:Constituent

	po:Structured
	
	Parent Class: cmns-col:Constituent

	FigureCaption (figure caption)
	Definition: title or brief explanation appended to a figure
	Parent Class: deo:Caption, po:Block
Property Restriction: {owl:inverseOf hasCaption} Ɐ doco:Figure
Property Restriction: {owl:inverseOf hasCaption} Ǝ doco:Figure

	TableBodyCell (table body cell)
	Definition: table cell that is not a row or column header
Synonym: body cell
Synonym: inner cell
	Parent Class: TableCell
Class Axiom: ⌐ TableColumnHeaderCell
Class Axiom: ⌐ TableRowHeaderCell

	TableCaption (table caption)
	Definition: title or brief explanation on a table
	Parent Class: deo:Caption, po:Block
Property Restriction: {owl:inverseOf hasCaption} Ɐ doco:Table
Property Restriction: {owl:inverseOf hasCaption} Ǝ doco:Table

	TableCell (table cell)
	Definition: element in a table that is arranged in a tabular layout, and that is part of a table row, a table column or both
Note: This is similar to the HTML td element.
	Parent Class: po:Block
Property Restriction: {owl:inverseOf po:contains} Ǝ doco:Table

	TableColumn (table column)
	Definition: single vertical arrangement of table cells in a table
Synonym: column
	Parent Class: po:HeadedContainer, cmns-col:Collection
Property Restriction: {owl:inverseOf po:contains} Ɐ doco:Table
Property Restriction: {owl:inverseOf po:contains} Ǝ doco:Table
Property Restriction: Ɐ po:contains.TableCell
Property Restriction: Ɐ po:containsAsHeader.TableColumnHeaderCell

	TableColumnHeaderCell (table column header cell)
	Definition: table cell that is a header for the table column
Synonym: column header
	Parent Class: TableCell
Class Axiom: ⌐ TableRowHeaderCell

	TableRow (table row)
	Definition: single horizontal arrangement of table cells in a table
Synonym: row
	Parent Class: po:HeadedContainer, cmns-col:Collection
Property Restriction: {owl:inverseOf po:contains} Ɐ doco:Table
Property Restriction: {owl:inverseOf po:contains} Ǝ doco:Table
Property Restriction: Ɐ po:contains.TableCell
Property Restriction: Ɐ po:containsAsHeader.TableRowHeaderCell

	TableRowHeaderCell (table row header cell)
	Definition: table cell that is a header for the table row
Synonym: row header
	Parent Class: TableCell



Properties
	Name
	Annotations
	Property Axioms

	po:contains
	
	Parent Property: cmns-col:comprises

	hasCaption (has caption)
	Definition: relates a document element to a caption on it
	Parent Property: cmns-doc;refersTo
Range: deo:Caption

	hasExactText (has exact text)
	Definition: relates a textual element to its precise literal text
	Parent Property: cmns-txt:hasTextValue
Domain: po:Textual

	hasTableColumnIndex (has table column index)
	Definition: horizontal position of a table body cell or table column header cell
Note: Column indexes start with 1 and are ordered left to right, with header cells first. Both header and body cells are counted with respect to the index, so if there is a single row header column then the leftmost body cell has a column index of 2.
	Domain: {TableBodyCell ∩ TableColumnHeaderCell ∩ TableColumn}
Range: xsd:positiveInteger

	hasTableColumnSpan (has table column span)
	Definition: number of columns the table cell should span
Note: The column span is counted beginning with and is including the left most column.
Note: This is similar to the HTML colspan attribute.
	Domain: {TableBodyCell ∩ TableRowHeaderCell}
Range: xsd:positiveInteger

	hasTableRowIndex (has table row index)
	Definition: horizontal position of a table body cell or table column header cell
Note: Row indexes start with 1 and are ordered top to bottom with header cells first. Both header and body cells are counted with respect to the index, so if there is a single header row, then the topmost body cells has a row index of 2.
	Domain: {TableBodyCell ∩ TableRowHeaderCell ∩ TableRow}
Range: xsd:positiveInteger

	hasTableRowSpan (has table row span)
	Definition: number of rows the table cell should span
Note: The row span is counted beginning with and is including the top most row.
Note: This is similar to the HTML rowspan attribute.
	Domain: {TableBodyCell ∩ TableRowHeaderCell}
Range: xsd:positiveInteger

	hasTextualContent (has textual content)
	Definition: relates a document element to its textual content
Usage note: If the element contains mixed content, then the text may be different from the literal text value.
	Parent Property: cmns-txt:hasTextValue








 









 








image35.png
Label [Reportunant Gass [ouriod [osarce [Prefurred Lobalhcke [Hame
veriey, o o 6] el S v e
ey ) el e

ottty erse] eree e
iy Conpmert o i) Sl st Crperiseirs
ey, oy Conore ett5)_ oracl Sl camtnt Camorslts

rates o Comwivemy WOl O Sadwdiabd  oupsmeretaos
ok ogn oy WOl Dot sundmeiabe g ki
o [ T R S e e
ey onemmey | Asof Debt  Sordwdlsbel  guimeruay




image36.png
Label [ReportBlenent Gass [alance  [Weight  [Name
v Inventory, by Compoment Table]  [Table] ‘gaap:inventoryByCompomentTable

o

v inventory [Concept]Monetary  Debit O gaspilnventory.
Fiished Goods. [Concept] Monetary  Debit 1 gaspiFishedGoods
Workin Progress. [Concept] Monetary  Debit 1 aapiWorkinerogress.
Raw Material [Concept] Monetary  Debit 1 ‘gaspRawMaterial




image37.png
[Rendered vake [0 TRepared Ve | Caadaed Vave | Balarce [Reat

. ventory, by Companen (une eme]

~ ventry by Companen (Rl Us)
Prbeccon w . - e
[ ™ . . D
ey o0 o TSR S -

= et o [topared e [aind e e [t [oome

. nvenory, b Componcnt (e iems] oyt

~ aventory, b Component (8o ) eyl

o w . w oot ——,
kg ER F De st
e w 1 o oo e
imertory. _aem _ uw 100Dt Veed  gsssdventoy




image38.png
Repot et Proertes =

[ o = .
Reort Standord 5 1.1,
v standad el

DOGHEREaEoR s s o dai s o i i o e
Sieine v rom o .o ed o e

Somacans.
Proparies =
Cuss Coces ey
et o
Hame. imenery
oter -





image39.png
fropres | Ocammnees | Tobo |
Reportna tobty s pepie o
berod o
 Logalenity asi] Cravaes e bmoe)
 concepe p—
ame e
e -
Balance ype D
peradType o
DataType. [
FactVabe £
s i
rmm— o





image40.png
1 Core [Table]

2

o w

Balance Sheet [Abstract]
Assets
Liabilties
Equity

[bstract]

[Concept] Monetary.
[Concept] Monetary.
[Concept] Monetary

s OF
AsOF
s Of

Debit
Credit
Credit

(mplied)
core:BalanceShestabstract
core:Assets
core:Liabilties

core:Equity





image41.png
+

Reporting Entity [Axis]

1 GH259400TOMPUOLSSSII (http://standards.iso.org/iso/17442)
2 GH259400TOMPUOLSSSII (http://standards.iso.ora/iso/17442)
3 GH253400TOMPUOLSSSTI (http://standards.iso.org/iso/17442)

period [Axis]  Concept
2020-12-31 Assets
2020-12-31 Liabilities
2020-12-31 Equity

Fact Value
5000
1000
4000

unit

usD
usD
usp

Parenthetical
Rounding Explanations|

e
e
INF.





image42.png
Period [Axis]

Balance Sheet [Abstract] 2020-12-31
Balance Sheet [Abstract]

Assets 5,000
Liabilties 1000
Equity 4,000





image43.png
4 DocumentComponents (https://www.omg.org/SBRM/20231101/DocumentComponents/)  [CAUsers\ekend\OneDrive\Documents\Thematix Partners\Standards\OMG\SBRM RFP\EDM Council Initial Submission\DocumentComponents.rdf] - o X
File Edt View Reasoner Tools Refactor Window Help

© DocumentComponents (nttps://www omg 0rg/SERM/20231101/DocumentCompanents/) ~| Search

) cmns-colConsttuent ) deo:Discourselmert

deo:/DiscourseElement — htp //purl org/spar/deo/DiscourseElement

Classes Annotations | Usage |
2)mS®E f Annotations: deo:/DiscourseElement EIEE]

o BT < e )
B2 O ceouiscoursetioment - 000
'© deotAcknowledgements
i o discourss slement
© deo:Background
e rdfscomment fanguage: en) 000
» @ deo:/Caption An element of a document that carries out a rhetorical function.
© deoi/Conclusion
© deo:/Contribution
Sescription: deo-/DiscourseElement
::'”g:';m Description: deo:/D Element ENECE
oo ion
£ e piason canc1o ©
deosEpilogue
© deoiEvaluation
I — sucessor €@
S @ cns coiConstuent 0000
cmns-cotisConstituentOf oy cmns.doc:Document
@ eoniaeris | [
9 deoiMethods ® owi:Thing 0@00
® deo:/Model
© deo:/Motivation
ey General ciass axioms @)
:aeo /Prologue. SubClass Of (Anonymous Ancestor)
»- @ deoiReference
© deo:RelatedWork
e st @
© deoi/Scenario
© doco:/Abstract
® docorBackliater Taret tor ey @

—
® doco:/Chapter
doco ComploRuninoustaion J—
® docoiFigure.
® docoiFootnote
docosFormula
® doco:/FormulaBox
© docoiFronthatter
»- @ docoilLabel
® docoiLine
- @ docoList
docoParagraph
® docoiPart
» @ docoiSection
docoSentence
® docoiStanza
» @ socorsusite

Ressoner active v/ Show Inferences

1380M
S s A

o 70°F
Sunny

2 Q Search





image44.png
<4 DocumentComponents (https://www.omg.org/SBRM/20231101/DocumentComponents/) : [CA\Users\ekend\OneDrive\Documents\Thematix Partners\Standards\OMG\SBRM RFP\EDM Council Initial Submission\DocumentComponents.rdf] - o x
File Edit View Reasoner Tools Refactor Window Help
<| - | © DocumentComponents (https-//www omg org/SBRM/20231101/DocumentCompanents/) ~| Search

) cns-colConsttuert ) poSiructurea ) poBuctet ) poCortainer ) poHescedCortainer ) sbrdocc TabeColun

TableColumn

v @ owi.Thing
® cmns-col:Arangement
> @ cmns-col-Collection

mns-col.Constient
» @ deo:DiscourseElement
¥ @ po:Structured
V- @ poBucket
® docorFootnote
v © po:Container
® doco:/Backhatter
® docorBlockQuotation
® docoBodyhatter
‘doco/CaptionedBox
® docoiFormulaBox
© docorFronthatier
® docorPart
® docoiStanza
® docoiTextBox
© oroHeader
- @ po:HeadedContainer
© doco:/Abstract
® doco:/Bibliography
® doco:/Chapter
» @ docoiSection
© saltAbstract
rm.doce: umn
® sbrm-docc:TableRow
© poRecord
> © poTavle
> poPopup
> @ poMixed
> @ cmns-docDocument
»- @ cmns-docReference.
» @ cmns-doc:Specication
® orbAcknowledgments
» @ orbReferences
¥ © po:NonStructured
¥ © po:NonTextual
> @ poTextual

>

EIEE]
Inferred

sbrm-docc:TableColumn — hitps//www omg org/SBRM/DocumentComponents/TableColumn

Annotations | Usage |
Annotations: sbrm-occ:TableColumn EIEE]

p—
rafsabel 000
000

000

skos:definiion
singls veriical arrangement of table cells in atable

cmns-avsynonym

column

De: cc:TableColumn

ription: sbrm-dc

et To @
swcossor @

® inverse (po:contains) only doco:Table

® inverse (po:contains) some doco:Table

® cmns-cokCollection

® po:contains only sbrm-docc:TableCell

® po:containsAsHeader only sbrm-docc:TableColumnHeaderCell
® po:HeadedContainer

EIEE]

909000
000000
000000
000000

P— 1

SunClass Of (Anonymmous Ancestor)

@ pocontaner 0000
and (po:containsAsHeader only po:Block)

@ pocontins oy 0000
(po:Block or po:Container or po:Field or po:Meta)

@ posuciet 0000

and (porisContainedBy only
(poContainer or po:Popup))

® not (po-Textual)
ratances @)
Targettorkey @)
oisortvitn @

Ressoner active v/ Show Inferences

70°F
Sunny

u

w370m
11/11/2023 2

g Qs L PO ANME N PE N o e





image45.png
4 DocumentComponents (https://www.omg.org/SBRM/20231101/DocumentComponents/)  [CAUsers\ekend\OneDrive\Documents\Thematix Partners\Standards\OMG\SBRM RFP\EDM Council Initial Submission\DocumentComponents.rdf] - o X
File Edt View Reasoner Tools Refactor Window Help

<

© DocumentComponents (nttps://www omg org/SBRM/20231101/DocumentComponents/) ~ Search
Y cmns-col Consttuent ) po:Structured ) po:Bucket ) po:Cortainer ) porHeadsdContainer ) sbrm-docc:TableRow

TableRow

v @ owi.Thing
® cmns-col:Arangement
® cmns-col-Collection

>

VXA Y

mns-col.Constient
» @ deo:DiscourseElement
¥ @ po:Structured
V- @ poBucket
® docorFootnote
v © po:Container
® doco:/Backhatter
® docorBlockQuotation
® doco:/BodyMatier
‘doco:/CaptionedBox
® docoiFormulaBox
© docorFronthatier
® docorPart
® docoiStanza
® docoiTextBox
© oroHeader
- @ po:HeadedContainer
© doco:/Abstract
® doco:/Bibliography
® docoi/Chapter
» @ docoiSection
© saltAbstract

>

© poRecord
> © poTavle
> poPopup
> @ poMixed
® cmns-docDocument
® cmns-docReference
mns-docSpecification
® orbAcknowledgments
@ orbReferences
© po:NonStructured
© poNonTextual
® poTextual

EIEE]
Inferred

sbrm-docc:TableRow — https://www.omg org/SBRM/DocumentComponents/TableRow
Annotations | Usage |
Annotations: sbrm-docc TableRow EIECE]

p—
rafsabel 000

table row.

skos:datiton 000

singls horizontal anrangement oftable cslls in a table

emns-avsynonym 000

fow

Description: sbrm-docc: TableRow ENECE]

et To @
swcossor @

® inverse (po:contains) only doco:Table

® inverse (po:contains) some doco:Table

® cmns-cokCollection

® po:contains only sbrm-docc:TableCell

® po:containsAsHeader only sbrm-docc:TableRowHeaderCell
® po:HeadedContainer

909000
000000
000000
000000

P— 1

SunClass Of (Anonymmous Ancestor)

@ poContainer 0000

and (po:containsAsHeader only po:Block)

@ pocontains ony 0000

(po:Block or po:Container or po:Field or po:Mleta)

@ posuciet 0000

and (porisContainedBy only
(poContainer or po:Popup))

® ot poTertuan 0000
earces @
f— 1
—

Ressoner active v/ Show Inferences

Top events
Event brief

1390m
S A

g oo - YR N L E L B







O B J E C T  M A N A G E M E N T  G R O U PO B J E C T  M A N A G E M E N T  G R O U P






image1.wmf

image3.png
represents
the process as

has-A-DocumentInformaton





image4.png
tact |1, FactSet Groups Facts

{subsets has unit)

+has string data value





image5.png
{subsets has unit)

+has string data value




image6.png




image7.png
[(Zen





image8.png




image9.png
<has chid member
1
{subsets has part element}

Bm




image10.png
B
|Concept Arrangement Pattern E





image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png
e

EEJ_LJE

T ] [ | ] [ | [ ]

[ | [ | [ ) [ [ ][] [





image2.png
\ 8i directional B directional

Bi directional

e
Bi directional

ONE WAY

Bi directional

Bi directional
ONE WAY \





image20.png
L C Vi ) P ) ot} oo Whdwr )t

1 o5 s sz 1) - S

St 18 0 1 3 4 0, e

150201 i scmn o s 4133

e A £ B s o
-
tarmers ©

0000





image21.png
34




image22.png
Factvalue.
2,000
1,000




image23.png
Concept Aspect
Revenues

Netincome

Fact Vakue
2,000

1,000




image24.png
Reporting Entity
Aspect

ABC Company
ABC Company

Calendar Period Aspect

Jan1, 201910 Dec 31, 2019
Jan1, 2019 to Dec 31, 2018

Concept Aspect

FactValue

2000

1000




image25.png
ReportingEntity  Legal Entity Aspact  Calendar Pariod Aspect Concept Aspect FactValue
Aspect

ABC Company Consolidatedentity ~ Jan1, 2019 toDec 31,2019 Revenues 2000

ABC Company Consolidatedentity  Jan1, 201910Dec31,2019  Netincome 1,000




image26.png
Reporting.
Entity
Aspact
a8C
Company
a8
Company

Legal Entity Aspect

Consolidated entity

Consolidated entity

Calendar Period Aspect

Jan1, 2019 to Dec 31,
2019

Jan1,2019 to Dec31,
2019

Concept
Aspect

Revenues

Netincome

FactValue

2000

1000

nits

US Dolars

US Dolars

Rounding.

Thousands
of dollars

Thousands
of dollars




image27.png
Reporting
Entity
Aspact

aBC
Company

Lagal Entity Aspact

Consolidated entity

Calandar Pariod Aspect

Jant, 2019 toDec31,

2019

Concept
Aspact

Revenues

Fact Value

2,000

Units

U Dollars

Rounding.
Thousands

of dollars




image28.png
Reporting  LegalEntity ~ Geographic CalendarPeriod Concept Units Rounding.

Entity Aspect Areadspect  Aspect Aspect
Aspect

aBC Consolidated  AllGeographic  Jan1, 2019t Revenues 2000 Us Thousands of
Company __entity Areas Combined _Dec 31, 2019 Dollars _ dollars

ABC Consolidated  NorthAmerica | Jan1, 201910 Revenues 000 Us Thousands of
Company __entity Dec31, 2019 Dollars _dolars

ABC Consolidated South America  Jan1,2019t0  Revenues 1000 Us) Thousands of
Company __entity. Dec31, 2019 Dollars__dollars





image29.png
J [feport clement class [period Type [Balance [Name
3limentory. by Compoment [Table] __|[1able] pinventoryéyCompomentTable

2 Logal tnty [aus] Al Jrmtogatenuryas

5] consoldated enity {amber] [wember] JfmConsoldtedentiiamber

s nwentry, by Component tine tems] _[(ne tems] pinventoryiyComponentuineriems
S inventory, by Component Roll up]__[Abstract] pinventoryByComponentholivp
‘o[ Fiished Goods [Concept Monetary s o [oebit_gaapinishedGoods

[ workin progress [Concept Monetary_|As O [Dabit_|gaop:Workinprogress

5| Rov Material [Concept] Monetary s O [oebit_[gsop Rawaterisl

S inventory [[Concept] Monetary [Asof |pebit _|gaapinventory.





image30.png
i JLabe

[period Type

[Batance

nventory, by Compoment [Table]

2 teporting oty (il (e o Reporngtnttyis

3T bt eguto o T33ESE IS0 |[wermber] it regtr gov v 3T

S perod ] ] b peroaani

S0 [(tember] 272010

o/ (e [12/3/2005

7| gt ety s ] mtagatentyis

5| consoldated ety (Member] ——[iwember] i conolcaadtrmyvember

5[ inventory by Componenttne sl _|[une ren] sap nventonyoycomponentnertems
[absvac] aapneentonyyCompenentiollup

0] inventory, by Component ol Up)

1] Finshed Goods [Concept] Wonetary_[As 07 __[bebit _|gaap:inishedGoods
12 workin rogress (concept] Monetary_[As O [Debit _[gaap:workindrogress
13| Raw Material Iconcept] Monetary _[As OF [Debit RawMaterial
10 inventory [iConcept] Monetary [asOf [oebit _|gaaprinventory.





image31.png
[Laber [Report Flement class [weight —Ralance [Nar

inventon concept] monetary pinvento

Finished Goods iconcept] onetary o1 Ioebit_gaapiinishedGoods

‘Work inProgress concept) Monetary_o1 [oebit|gaspworkinprogress

‘Raw Material liconcept] Monetary |+1 Toebit _|gaapRawaterial





image32.png
keporting Entity [Aspect] [period [nspect] [Concept [Aspect] [Legal Entity [Aspect] actvaiue [unit[ounding |
hte//reguntor gov/\0r12345676% | 12/31/2010inished Goods_|ComoldatedEntty (Member] | _606000/usD _[Thausands
2 regulton gou/éw12base7850 | —12/33/200]Fnshed Goods —[consoliaed Enry (ember] | 600000150 housands
3|t/ regulto.gou/dw1254567850 | 12/51/201[Work n Progress [Consoldaed Enty (Member] | 50000[050housands
v reguttorgouoniza4567830 | —13/23/209lwork i progres [consoisaed vy (ember] | —3000]uso —[ousands
S|t regultor gou/cn1zsasareso | 12/51/2010[Rew watersl _[ConsoiietedEnty (vember] | 10000[us0 [ housands
elnty/reguttorgowign1zsasersso | 12/31/209{Rew Misterisl _[consoligsed Entity (Member] | 1000001050 _Thousands
5[t reguitor gou/erizassareso | 1a//zm0lmventory —[consoissed eny (wember] | —100000]uso [housands
“olnttpu//reguiator.gov/iom2345676% | 12/31/2008|inventory _|Consolidated Entity [Member] | 1,000,000(uSD__[Thousands





image33.png
ing Entity [Aspect] [httpo//regulator gov/c#12345678%0

e [Consotdate Entiy [ wember]

perioa
e Tar20a) a/ann|
{nventoy. by Component (Aot Up]

Finshed Goods o =
Wk i progress oo oo
o Mt 100000 10000
= 000,000 1,000,000





image34.png
Invenory, by Componest kol Up]
Pekbhd Geods

Wk rgres

o e

Corcheeed ey emeer].





