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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

TIIrrcorr CoOTIrrirece e Tore tIreTr—rrreSrrrereroTroT

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
wdrk. In the field of information technology, ISO and IEC have established a joint technical committeg,
ISQ/IECJTC 1.

ac nnfy IC(\ an] Tpf‘ fnr‘hnw‘q] committeas r‘n"q]'\nv')fn |n FIalr]c nF mnfnf)] 1n1—cn<ncf Other intarnational

Thie procedures used to develop this document and those intended for its further maintenance are
depcribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria qieeded for
the different types of document should be noted. This document was drafted in accordance with the
edjtorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of.this document_iiay be the subject
of |patent rights. ISO and IEC shall not be held responsible. for, identifying any. or all such patent
rights. Details of any patent rights identified during the development of the decument will be in the
Infroduction and/or on the ISO list of patent declarations received (see www.iéo.org/natents).

Anly trade name used in this document is information @given for the Con\‘/enlence of users and does not
cohstitute an endorsement. "

Fof an explanation on the voluntary nature of standards, the\?neaning of ISO specific terms and
expressions related to conformity assessment; as well as information about I1SO's adherence to the
World Trade Organization (WTO) principles.in the TechnlcaTlQHarrlers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

\‘ ’
Thlis document was prepared by Technical Commip@boISO/IEC JTC 1, Information technology.
|

Allist of all parts in the ISO/IEC-20547-series cap'Be found on the ISO website.
%
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Introduction

There is broad agreement among commercial, academic, and government leaders about the remarkable
potential of big data to spark innovation, fuel commerce, and drive progress. big data is the common
term used to describe the deluge of data in today’s networked, digitized, sensor-laden, and information-
driven world. The availability of vast data resources carries the potential to answer questions

nraeviousluaout ofraach includinatho follawing:
PrevioHsSt H-oFeac e e R gt e o0 WHRE:

TOoTer

— How can a potential pandemic reliably be detected early enough to intervene?

— Can new materials with advanced properties be predicted before these materials havieyever bg
synthesized?

— How can the current advantage of the attacker over the defender.in guarding against cyber-secur
threats be reversed?

There is also broad agreement on the ability of big data to everwhelm traditional approaches. T
growth rates for data volumes, speeds, and complexity. are outpacing,sc¥entific and technologi
advances in data analytics, management, transport, and'data user sphereS:

Despite widespread agreement on the inherent opportunities and/ turrent limitations of big datd

lack of consensus on some important, fundamental'questions contintes to confuse potential users g
stymie progress. These questions include the following: , _;,'

'S
— What attributes define big data solutions? [®)

— How is big data different from traditional data emgi}onments and related applications?

— What are the essential characteristics of big ﬂﬁta environments?

— How do these environments integrate nyt’h» ;urrently deployed architectures?

— What standards are.in place to supp\),?Pt big data and-how does big data affect existing standards

— What are the central scientifie, technological, and standardization challenges that need to
addressed to accelerate the deployment of robust big data solutions?

. . W) . .
This documentis focused omrproviding at least some portion of the answers to the last two questiong.
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Information technology — Big data reference
architecture —

Part 5:
Standards roadmap

1 Scope

This document describes big data relevant standards, both in existence and undéen development, aldng
with priorities for future big data standards development based on gap analysis-
X v

2 Normative references Po

The following documents, in whole or in part, are.normatively refg'rénced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undafed

references, the latest edition of the referenceddoecument (incluqiﬂ'g any amendments) applies.
'

ISO/IEC 20546:—1), Information technology = Big data — Pefinition and vocabulary

. N )
3 Terms, definitions and abbreviations_
N\

For the purposes of this decument, the te,rnis’ and definitions given in ISO/IEC 20546 and the
following apply. N,

\
ISO and IEC maintain terminological datgbases for use in standardization at the following addresses

— IEC Electropedia:available at l\lt_ti)://www.electropedia.org/

— ISO Online'browsing platfof}?l: available at http://www.iso.org/obp
\

y 5
p

3.1 Terms defined ngewhere
A\

3.11 O
big data

extensive datdsets — primarily in the characteristics of volume, variety, velocity, and/or variability|—
that requiré-ascalable architecture for efficient storage, manipulation, and analysis

[SOURCE:1SO/IEC 2054 6:—1)]

3.2~ Terms defined in this document

3.21

standard implementer
component that enables the provision of services based on the standards

Note 1 to entry: For example, a developer who need to comply with SQL commands would be an implementer of
that standard.

1) Under preparation. Stage at the time of publication: ISO/IEC DIS 20546:2018.

© ISO/IEC 2018 - All rights reserved 1
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3.2.2
standard user

person or component that interacts with a service via the standard or that accepts/consumes/decodes
data represented by the standard

3.3 Abbreviations

ANSI American National Standards Institute

AP Application Provider layer

BORA Big Data Reference Architecture

BS[ British Standards Institute

D Data Consumer layer

DIN Deutsches Institut fiir Normung e.V. (German Institute for Standgraization)
DMTF Distributed Management Task Force, Inc. G

DP Data Provider layer o <

IS International Organization for Standardization ~':;’

[EC International Electrotechnical Commission $ Q

[EEE Institute of Electrical and Electronics E?gi‘;l\éers

[ETF Internet Engineering Task Force \\

INF Infrastructure Layer \ \\

IN[T Integration Layer ¥y Q

ITY-T International Telecom,‘m\u‘nication Union - Telecommunication standardization sector
JISC Japanese Industrjgl%’éandards Committee

MGT Managementd.ayer

OASIS Organizgtfan for the Advancement of Structured Information Standards
0QgcC Open/Geospatial Consortium

OQF Open Grid Forum

0SS-Association Open Security Standards Association

PL Platform Layer

P PTocessing layer

SAC Standardization Administration of China

S&P Security and Privacy Layer

SDO Standards Development Organization

Ww3cC World Wide Web Consortium

2 © ISO/IEC 2018 - All rights reserved
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4 Rationale

Identifying and locating relevant standards developed by ISO/IEC and other organizations and
determining their applicability to big data and the BDRA (Big Data Reference Architecture) is a
continual process. This roadmap provides standard implementers and users the pointers and links to
other standards which would apply to or inform their implementation of the BDRA.

5 Relationship to BDRA

The Big Data Reference Architecture (BDRA) specified in ISO/IEC 20547-3 describes |miultiple
viewpoints of the big data paradigm and how those viewpoints fit together. Because the big data
paradigm integrates a wide variety of existing technologies, it is useful to identify the standards behind
those technologies.

6 Standards development organizations

Big data has generated interest in a wide variety of multi-stakeholder collaborative organizatiops,
including those involved in the de jure standards process, industfy..consortia, and open soufce
organizations. These organizations may operate differently and focus-on different aspects, but they|all
have a stake in big data. Integrating additional big data initiatives‘v\fith ongoing collaborative efforts is
a key to success. Identifying which collaborative initiative effott$'address architectural requirements
and which requirements are not currently being addressed is@&tarting point for building future multi-
stakeholder collaborative efforts. Collaborative initiatives \iﬂclude, but are not limited to the following:

— International Standard developmént organizatio@e.g.: ISO, IEC, ITU-T;

— National Standard development organizatioqs’e.g: ANSI, BSI, DIN, JISC, SAC;

— Industry consortium e.g.::\W3(, OASIS,})\MTI\:;'

— others e.g. 0SS-Association specification.

Some of the leading SDOs and industi¥ E())nsortia working on big data related standards include:
— International Organizatiop\f)or\gtandardization (ISO)—de jure standards process;

— Institute of Electrical /and)':?lectronics Engineers (IEEE)—de jure standards process;

— International Eleeffotechnical Commission (IEC);

— Internet Enginge'r‘ing Task Force (IETF);

— World Wide’'Web Consortium (W3C)—Industry consortium;

— Open.Geospatial Consortium (OGC®)—Industry consortium;

— Organization for the Advancement of Structured Information Standards (OASIS)—Industry
consortium,;

— Open Grid Forum (OGF)—Industry consortium.

NOTE The organizations and initiatives referenced in this document do not form an exhaustive list. It is
anticipated that as this document is more widely distributed, more standards efforts addressing additional
segments of the big data mosaic will be identified.

There are many government organizations that publish standards relative to their specific problem
areas. Many of these are based on other standards (e.g., ISO, IEEE, ANSI) and could be applicable to
the big data problem space. However, a fair, comprehensive review of these standards would exceed
the available document preparation time and may not be of interest to much of the audience for this
document. Readers interested in domains covered by the government organizations and standards, are
encouraged to review the standards for applicability to their specific needs.

© ISO/IEC 2018 - All rights reserved 3
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Open source implementations are providing useful new technology that is being used either directly
or as the basis for commercially supported products. These open source implementations are not
just individual products. One needs to integrate an eco-system of products to accomplish ones goals.
Because of the ecosystem complexity, and because of the difficulty of fairly and exhaustively reviewing
open source implementations, such implementations are not included in this section. However, it should
be noted that those implementations often evolve to become the de facto reference implementations for
many technologies.

7 | Existing standards

Thiis section presents a list of existing standards from the above listed organizations that are reletzant
to pig data and the BDRA. Determining the relevance of standards to the big dataidomain is challenging
sirjce almost all standards in some way deal with data. Whether a standard’is relevant to, big data
is penerally determined by impact of big data characteristics (e.g. volume, velocity, variéety) on the
stgndard or, more generally, by the scalability of the standard to accommodate those characteristics.
A $tandard can also be applicable to big data depending on the extent to which thiat-standard helps
to |address one or more of the big data characteristics. Finally, alnumber of standards are also very
domain or problem specific and, while they deal with or address big data, they \S’d‘pport a very specific
funpctional domain and developing even a marginally comprehensive list-of such standards would
re];uire a massive undertaking involving subject matter experts in each)po'tential problem domain,
which is beyond the scope of this document. 0

"'

Dgcuments included in Table 1 focus on standards that would do the~folllowing:

O

—1| facilitate interfaces between BDRA components;
—| facilitate the handling of data with one or'more big datalcharacteristics;

—| represent a fundamental function needing to be ‘iriplemented by one or more BDRA functional
components or activities; RS,

—| be commonly available standards which fac)il?tate big data, regardless of the application domain.

Taple 1 represents a portion of potentially applicable standards from a portion of contributing
organizations workingin big data domajn~

2
As|most standards represent someg ﬁo}m of interface between components, Table 1 is annotated with
wlhether the BDRA component would be an Implementer or User of the standard. The definitions of
Standard Implementer and Standard User are provided in Clause 3.

NQTE While the above &ﬁﬁitions provide a reasonable baseline, for some standards the difference between
implementation and use dan be negligible or non-existent for others.

Thee BDRA functiorial layers and multilayer functions are abbreviated in the table columns as follows:
—| DP = Data Provider layer;
—| DC =Data Consumer layer;

—| AP\= Application Provider layer;

— PR =Processing layer;

— PL = Platform Layer;

— INF = Infrastructure Layer;

— INT = Integration Layer;

— S&P = Security and Privacy Layer;
— MGT = Management Layer.

4 © ISO/IEC 2018 - All rights reserved
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Please refer to ISO/IEC 20547-3[4] for the complete descriptions of the layers and the names of the types
of functional components within the layers.

Within the table, each standard is annotated as to whether that layer would be an Implementer or User
of the standard. The definitions of a Standard Implementer and Standard User are provided in Part
3. Standards are ordered by the SDO and industry consortia, and then alphabetically/numerically by
standard name/number.

Table 1 — Existing big data standards

Standard Name/ L BDRA Functional Layers
Description

Number DP (DC |[AP. |PR |PL |INF [INT'|S&P|MGT

IS0 6709:2008 Standard representation of geographic point loca- [ U (10" [IU |I
tion by coordinates

ISO/IEC9075-*  |ISO/IEC 9075 defines SQL. The scope of SQL is the I I (U (U I Uu |U
definition of data structure and the operations on
data stored in that structure. ISO/IEC 9075-1, ISO/ )
IEC9075-2 and ISO/IEC 9075-11 encompass the ) v
minimum requirements of the language. Otherparts O»
define extensions. @)
7\
ISO/IEC TR 9789 |Guidelines for the organization and representation |IU \| W {w |v | 10
(Technical Re- of data elements for data interchange a,)
port) o0

ISO/IEC 9798-* Information technology — Security techniques © It (U (U |U |U (IU |U |IU |U
Entity authentication

N
ISO/IEC 10728-* |Information Resource Dictionary System ()kDS) U |l I I I
Services Interface N
ISO/IEC 11770-* |Information technology — Security techniques— |[IU |[U |[U (U |U |I U |[IU (U
Key management ¢ Y
ISO/IEC 11179-* |The 11179.standard is a multip\arFstandard for the I IU |IU |U |IU 9)

definition.and implementation of metadata registries.
The series includes the following parts:

Part1l: Framework %«

Part 2: Classific;kt’f;.)\rl

Part 3: Regist;y\metamodel and basic attributes
Part 4: Epr;nulation of data definitions

Pa 'S;ﬁaming principles

Pa§6: Registration

Part 7: Metamodel for data set registration

—

ISO/IEC 23249-* |Database languages - SQL multimedia and applica- IU (U U |I U

tion packages

Part 1: Framework
Part 2: Full-Text
Part 3: Spatial

Part 5: Still image

Part 6: Data mining

DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR =Processinglayer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer

[ = Standard implementer; U = Standard user

© ISO/IEC 2018 - All rights reserved 5
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Table 1 (continued)

Standard Name/ L BDRA Functional Layers
Description
Number DP |DC [AP (PR |PL |INF |[INT [S&P|MGT
ISO/IEC TR Information technology — Security techniques — I U |(IU I 0]
14516:2002 Guidelines for the use and management of Trusted
Third Party services
ISP/IEC 15408-* |Information technology — Security techniques — I [
Evaluation criteria for IT security
ISP/IEC TR This is a series of Technical Reports on SQL related |I IU (U |U |I u (U |U
19[075-* technologies.
Part 1: Xquery
Part 2: SQL Support for Time-Related Information
Part 3: Programs using the Java programming lan-
guage
Part 4: Routines and types using the Java program- b
ming language S
Part 5: Row Pattern Recognition in SQL ( B
Part 6: SQL support for JSON '4':~ §
Part 7: Polymorphic table functions in SQL >,~"‘
= -'
ISP 19110 Geographic information —Methodology for feature (I AU ~|IU |U |I
cataloguing N\
ISP 19114 Geographic information — Quality-evaluation pro-4\// I
cedures .
ISP 19115-* Geographic information — Metadata '~ I u (IU (U |I
ISP 19119 Geographic information’'— Services X V4 I U, \JIU |I I
ISP 19139 Geographic information — Metadata & XML Schemal I U1 (o I
Implementation )
N
ISP 19157 Geographicinformation —Data quality 1 u (IU (U |I
ISQ/IEC 19503 Extensible Markup Langua’g_e\('f(ML) Metadata Inter- |I IU |U [IU |[I U |U
change (XMI) 7
DH = Data Providerlayer; DC=Data Cpnsﬁfner layer; AP = Application Provider layer; PR =Processinglayer
Pl}=Platform Layer; ) INF = Infrasu%lcture Layer; INT =Integration Layer; S&P =Security and Privacy Layer
MGT = Management Layer \ _‘
I 4 Standard implementer; /Y = Standard user

6 © ISO/IEC 2018 - All rights reserved
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Table 1 (continued)

Standard Name/ Description BDRA Functional Layers
Number DP |DC |AP |PR |PL |INF [INT |S&P | MGT

ISO/IEC 19763-* |Information technology — Metamodel framework |I I (U (U |I 10
for interoperability (MFI). Multipart standard that
includes the following parts:

Part 1: Framework

Part 3: Metamodel for ontology registration

Part 5: Metamodel for process model registration
Part 6: Registry Summary

Part 7: Metamodel for service model registration

Part 8: Metamodel for role and goal model registra-
tion

Part 9: On demand model selection (Technical
Report)

-

Part 10: Core model and basic mapping \

Part 12: Metamodel for information modelregistra- ¥
tion e

Part 13: Metamodel for form design registration o

ISO/IEC 19773 Metadata Registries Modules \ [ I (U (U |I U

ISO/IEC 19944 Information technology.— Cloud computi 3 [ U
Cloud services and devices: Data flow, datd catego-
ries and data use '\

c

ISO/IEC 20933 Information technology — Distributed application 10 |1 I

platforms and.services (DAPS)\—:Access Systems

\
ISO/IEC TR 20943 | Metadata registry content‘s‘bnsistency [ IU (U (U |I Uu (U

ISO/IEC Information technglo}')‘r — Security techniques — In- |I Uu [(IU [ U
27010:2015 formation securifjymanagement for inter-sector and
inter—organiz‘at,innal communications

ISO/IEC 27017 Information technology — Security techniques — [
Code.ofpractice for information security controls
baGg.on [SO/IEC 27002 for cloud services

ISO/IEC 27033 &~} Information technology — Security techniques — IU (IU |IU |IU [IU |I IU |IU |[IU
1:2015 Network security

ISO/IEC27035-* |Information technology — Security techniques — In- I I U
formation security incident management

[SO/IEC Information Technology — Security Techniques — I [
27037:2012 Guidelines for Identification, Collection, Acquisition
and Preservation of Digital Evidence

ISO/IEC Information technology — Security techniques — IU (IU |U |U (U |I U |I U
29100:2011 Privacy framework

DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR = Processing layer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer

[ = Standard implementer; U = Standard user

© ISO/IEC 2018 - All rights reserved 7
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Table 1 (continued)

Standard Name/ L BDRA Functional Layers
Numb Description
umber DP (DC [AP |PR |PL |INF [INT |S&P|MGT

ISO/IEC TR 30102 | Information technology — Distributed Application |I U |I I I U

Platforms and Services (DAPS) — General technical

principles of Service Oriented Architecture
IEEE 2200-2012 |Standard Protocol for Stream Management in Media |I Uu [(IU

Client Devices
WBC Data Cata- |DCAT is an RDF vocabulary designed to facilitate I U |[(IU
logue Vocabulary |interoperability between data catalogs published
(DICAT) on the Web. This document defines the schema and

provides examples for its use.
WBC Document | This series of specifications define the DOM, a I U [IU [IU |I 9)
OHject Model platform- and language-neutral interface that allows 72
(DIOM) Level 1 programs and scripts to dynamically access and ,\‘\
Specification update the content, structure and style of HyperText N

Markup Language (HTML) and XML documents. (A

&

WBC Efficient This specification covers the EXI format. EXI'isa I U _»U:I‘ IU |IU U
XML Interchange |very compact representation for the XML/Informa- "
(EKI) Format 1.0 |tion Set thatis intended to simultaneouslyoptimize N
(S¢cond Edition) |performance and the utilization of computational

resources. N

W
WBCHTMLS A This specification defines the 5th major revision.of *|I U |IU
vofabulary and |the core language of the World'Wide Web — H'IfML.
aspociated APIs PR
fof HTML and . \\"
XHTML
\
p

WBC Internation- |The ITS 2.0 specification enhances$ie foundation to |I U |IU |[IU
alization Tag Set |integrate automated processing of human language
(ITS) 2.0 into core Web technologies and-concepts that are

designedito foster the automated creation and pro-

cessing of multilingual \A\Ieb content.

y 5

WBC JavaScripts . [JSON-LD 1.0 A ]SQN-based Serialization for Linked |I U [IU [IU |I U
OHject Notation * | Data W3C Recommendation 16 January 2014
(J4ON)-LD-1.0 )
WBCOWL2 Web |The QWL-2 Web Ontology Language, informally I U |IU |IU |IU
Onjtology Lan- OWIL\2y1s an ontology language for the Semantic
gujage Webawvith formally defined meaning.
WBC Platform for{ The P3P enables Web sites to express their privacy |I u (IU |U |U U |IU
Priivacy Prefer:{ | practices in a standard format that can be retrieved
enfces (P3P)IM0  |automatically and interpreted easily by user agents.
WBC-Protocol for |[POWDER — the Protocol for Web Description I U |IU
W.,:J DCDLI llJtIUll Rcauux LTS — lJl UVidCD d lllCLlldlliDlll tU C‘lCDLl I:JC aud
Resources (POW- |discover Web resources and helps the users to make
DER) a decision whether a given resource is of interest.

DP = Data Provider layer;
PL = Platform Layer;

DC = Data Consumer layer;

INF = Infrastructure Layer;

MGT = Management Layer

I = Standard implementer;

U = Standard user

INT = Integration Layer;

AP = Application Provider layer;

PR = Processing layer

S&P = Security and Privacy Layer

© ISO/IEC 2018 - All rights reserved
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Table 1 (continued)
Standard Name/ L BDRA Functional Layers
Numb Description
umber DP (DC [AP |PR |PL |INF [INT [S&P|MGT
W3C Provenance |Provenance is information about entities, activities, |I U IU [IU |I U 0]
and people involved in producing a piece of data or
thing, which can be used to form assessments about
its nnn]lhr rn]lnhl]lhl ortrustworthiness The Prave-
nance Family of Documents (PROV) defines a model,
corresponding serializations and other supporting
definitions to enable the inter-operable interchange
of provenance information in heterogeneous envi-
ronments such as the Web.
W3C Resource The RDF is a framework for representing informa- |I U~ (IU [IU |I U
Description tion in the Web. RDF graphs are sets of subject-pred-
Framework icate-object triples, where the elements are used to
(RDF) express descriptions of resources. %
W3C RDF Data The Data Cube vocabulary provides a means to pub- |I U Il\I'\"
Cube Vocabulary |lish multi-dimensional data, such as statistics on the '@
Web using the W3C RDF standard. (N
W3C Rule Inter- |RIF is a series of standards for exchanging rules I STt U
change Format  |among rule systems, in particular among Web rule '~
(RIF) engines. ™
W3C Service This specification defines the SML, Version 1.1 us‘e\d I U IU |IU |I U
Modeling Lan- to model complex servicesand systems, including
guage (SML) 1.1 |their structure, constraints, policies, andbest prac-
tices. -
N\
W3C Simple This document defines the SKOS, a cdnimon data I u (IU (U |I
Knowledge model for sharing and linking k%)iuoledge organiza-
Organization tion systeniswvia the Web.
System Reference 3
(SKOS) RN
W3C Simple SOAP is a protocol smaclflcatlon for exchanging [ U |(IU
Object Access structured 1nforma.tlon in the implementation of
Protocol (SOAP) . |web services inl Mputer networks.
1.2 N
W3CSPARQL 1.1 |SPARQLs.a language specification for the query and |1 u (IU (U |I
manijpulation of linked data in a RDF format.
W3CWeb Service Tfﬁs specification describes the WSDL Version 2.0, an |I U [IU |I
Description Lan-_ (XML language for describing Web services.
guage (WSDL) 2:0
W3C XML XML 1.0 (Fifth Edition) W3C Recommendation 26 IU (IU |IU |IU |IU IU |IU |[IU
November 2008
W3EXML En- This specification covers a process for encrypting I U |IU [U [I
cryption Syntax |data and representing the resultin XML.
and Processing
Version 1.1
DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR =Processing layer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer
[ = Standard implementer; U = Standard user
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Table 1 (continued)

Standard Name/ L BDRA Functional Layers
Description
Number DP (DC [AP |PR |PL |INF [INT |S&P|MGT
W3C XML Key This standard specifies protocols for distributing I u (IU |U |U
Management and registering public keys, suitable for use in
Specification conjunction with the W3C Recommendations for
(X MQ) 20 XMI Qign:\hn'n [YMI _QT('] and XMI Encryption
[XML-Enc]. The XKMS comprises two parts — the
XML Key Information Service Specification (X-KISS)
and the XML Key Registration Service Specification
(X-KRSS).
WBC XML Sig- This specification covers XML digital signature pro- |I U [IU [IU-NIU U
najture Syntax cessing rules and syntax. XML Signatures provide
and Processing  |integrity, message authentication, and/or signer au-
Vefrsion 1.1 thentication services for data of any type, whether
located within the XML that includes the signature
or elsewhere.
WBC XPath 3.0 XPath 3.0 is an expression language that allows the |1 U (10U |1U 4K
processing of values conforming to the data model B
defined in [XQuery and XPath Data Model (XDM) e
3.0]. The data model provides a tree representation K
of XML documents as well as atomic values and se- Y%
quences that may contain both references to nodes A
in an XML document and atomic values. X\
@)
WBC XProc This specification describes thessyntax and seman4\| U [IU [IU |I U
tics of XProc: An XML Pipeline Language, a languagé
for describing operations to-be performed on XML
documents. I\
WBC XQuery 3.0 |The XQuery specifications describe a qtiéxy lan- I u |10 (U |I U
guage called XQuery, which is designedito be broadly
applicable across many types of XMl data sources.
WBC XSL This specification defines.the'syntax and semantics |1 Uu [IU [IU |I
Trhnsformations |of XSLT.2.0, alanguage fg)\l'}"r‘ansforming XML docu-
(XSLT) Version mentsinto other XMEdocuments.
2. (>
0(C® network netCDF is a set.ofsoftware libraries and self-describ- | I U |IU |U |[I
Cogmmon Data ing, machi -in?iependent data formats that support
Form (netCDF) the creatio?:éccess, and sharing of array-oriented
scientific data.
0(C® Open Mod- | Thépurpose of the OpenMI is to enable the runtime |I Uu |(IU |IU |IU U
elling Interface  |€Xehange of data between process simulation mod-
Standard (Open-<els and also between models and other modelling
Ml) tools such as databases and analytical and visualiza-
tion applications.
0ASISAdvanced |The AMQP is an open internet protocol for business |I u |U (U |U U 9)
Mg¢ssage Queuing [ messaging. It defines a binary wire-level protocol
Priotacol (A MQD) thatallows forthe reliable nvr‘h:\ngn of business
Version 1.0 messages between two parties.

DP = Data Provider layer;
PL = Platform Layer;

DC = Data Consumer layer;

INF = Infrastructure Layer;

MGT = Management Layer

I = Standard implementer;

U = Standard user

INT = Integration Layer;

AP = Application Provider layer;

PR = Processing layer

S&P = Security and Privacy Layer

10
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Table 1 (continued)
Standard Name/ L BDRA Functional Layers
Numb Description
umber DP (DC [AP |PR |PL |INF [INT [S&P|MGT
OASIS Applica- This specification describes a standard XML format |I U |1 9)
tion Vulnerabil- |that allows entities (such as applications, organi-
ity Description zations, or institutes) to communicate information
I anguage (A\/n]) rpg:n‘ding webh :\pp]irnfinn vulnerabilities
v1.0
OASIS AS4 Pro- |Standard for business to business exchange of mes- |I U |IU U
file of ebMS 3.0 |sages via a web service platform.
v1.0
OASIS Biometric |This OASIS BIAS profile specifies how to use XML [ U (IU U
Identity Assur- (XML10) defined in ANSI INCITS 442-2010—BIAS to
ance Services invoke SOAP -based services that implement BIAS
(BIAS) Simple operations.
Object Access
Protocol (SOAP) 7
Profile v1.0 S
lo.
OASIS Content The CMIS standard defines a domain modeland set |I U lu [1U 1
Management of bindings that include Web Services and ReSTful )
Interoperability |AtomPub that can be used by applications to work
Services (CMIS) |with one or more Content Management repositories/ - x
systems. (o
OASIS Digital This specification describes two XML-based re- On 1 u (IU (U |I U
Signature Service | quest/response protocols=a signing protocohand a
(DSS) verifying protocol. Through these protocels'a/client
can send documents (or document hashes)'to a serv-
er and receive back a.signature on the, cfocuments;
or send documents (or document hashes) and a
signature to@aserver, and recejvebdck an answer on
whether the signature verifieith documents.
%)
OASIS Directory |The DSML provides a meas for representing direc- |I u (IU (U |I
Services Markup ‘|tory structural infortaation as an XML document
Language (DSML)\|methods for exp é;';‘sing directory queries’and
v2.0 updates (and tl"lé results of these operations) as XML
documents %>
OASIS €bXML These-specifications define a communications-pro- |1 U |IU (U I
Messaging Ser- toiﬁineutral method for exchanging electronic
vices business messages as XML.
OASIS ebXML ebXML RegRep is a standard defining the service [ U |IU [U |[I U
RegRep interfaces, protocols and information model for an
integrated registry and repository. The reposito-
ry stores digital content while the registry stores
metadata that describes the content in the reposi-
tory.
OQASIS ebXML The Registry Information Model provides a blue- [ u (IU (U |I I
Registry Informa- | print or high-level schema for the ebXML Registry. It
tion Model prnvidnc imp]amnnfnrc with information onthe fypn
of metadata that is stored in the Registry as well as
the relationships among metadata Classes.
DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR = Processinglayer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer
I = Standard implementer; U = Standard user
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Table 1 (continued)

Standard Name/ L BDRA Functional Layers
Description
Number DP (DC [AP |PR |PL |INF [INT |S&P|MGT

0ASIS ebXML An ebXML Registry is an information system that I u (IU (U |I U
Registry Services |securely manages any content type and the stand-
Specification ardized metadata that describes it. The ebXML Reg-

istry prnvidnc asetaofservicesthatenable Qh:\ring

of content and metadata between organizational

entities in a federated environment.
OASIS eXtensible |The standard defines a declarative access control I U [(IU [IU |I U
Adcess Control policy language implemented in XML and a pro-
Mdrkup Language | cessing model describing how to evaluate access
(XJACML) requests according to the rules defined in policies.
04SIS Message MQTT is a Client Server publish/subscribe mes- I U “Jiu |U U
Qyeuing Telem- |saging transport protocol for constrained envi- V
ety Transport ronments such as for communication in Machine «\“
(MQTT) to Machine and Internet of Things contexts where [\

a small code footprint is required and/or network ANOL

bandwidth is at a premium. ¢

. Y,

04SIS Open Data |The OData Protocol is an application-level protocol |I Uc .;I-U U |1
(Opata) Protocol |for interacting with data via RESTful interfaces. The ™

protocol supports the description of dataimodels N

and the editing and querying of data according to

those models. Q)

)\ W

OASIS Search The OASIS SWS initiative defines a generic protgeol |1 U |[IU
Web Services for the interaction required between a client @d
(SWS) server for performing searches. SWS definganAb-

stract Protocol Definition to describe this\'rffterac-

tion. \
0A4SIS Security The SAML defines the syntax ang‘p‘r‘écessing seman- | [ U [(IU [IU |I IU (IU
Agsertion Markup |tics of assertions made about a-subject by a system
Lainguage (SAML) | entity. Thisspecification definés both the structure
v2{0 of SAML assertions, and.ari@ssociated set of proto<

cols, in’addition to the pi;Bcessing rules involved in

managing a SAML syste'm.
OASIS SOAP-over=| This specificatioitdefines a binding of SOAP to user |1 U |IU
UDP (User Data- datagrams@duding message patterns, addressing
grhm Protocol) requirements, and security considerations.
vl
OASIS Solution This-specification defines schema for two XML doc- U U
Ddployment {ment types: Package Descriptors and Deployment
Ddgscriptor Specié {Pescriptors. Package Descriptors define charac-
figation v1.0 teristics of a package used to deploy a solution.

Deployment Descriptors define characteristics of

the content of a solution package, including the re-

quirements that are relevant for creation, configura-

tion and maintenance of the solution content.
DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR = Processing layer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer
I = Standard implementer; U = Standard user
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Table 1 (continued)
Standard Name/ L BDRA Functional Layers
Description
Number DP (DC [AP |PR |PL |INF [INT [S&P|MGT
OASIS Symptoms |This standard defines reference architecture for [ IU
Automation the Symptoms Automation Framework, a tool in the
Framework (SAF) |automatic detection, optimization, and remediation
Version 10 aof npprnfinn:\l aspects aof r‘nmp]nv systems
OASIS Topology | The concept of a “service template” is used to specify U |IU I U
and Orchestra- the “topology” (or structure) and “orchestration” (or
tion Specification |invocation of management behavior) of IT services.
for Cloud Applica- | This specification introduces the formal descrip-
tions Version 1.0 |tion of Service Templates, including their structure,
properties, and behavior.
OASIS Universal |The OASIS UBL defines a generic XML interchange |l U [IU [H\OH[T U
Business Lan- format for business documents that can be restrict- P
guage (UBL) v2.1 |ed or extended to meet the requirements of particu- «\"
lar industries. N
OASIS Univer- The focus of UDDI is the definition of a set of servic- |I I):~ U U
sal Description, |es supporting the description and discovery of (1)
Discovery and In- |businesses, organizations, and otherWeb services 25
tegration (UDDI) |providers, (2) the Web services they' make availab]ej~"
v3.0.2 and (3) the technical interfaces‘which can be usegdito
access those services. N\
N\
OASIS Unstruc- | The UIMA specification defines platform-iﬁhépend- U |1
tured Informa- ent data representations and interfacesyor text and
tion Management |multi-modal analyties. )
Architecture ¢ \
(UIMA) v1.0 R \\"
\
OASIS Unstruc-  |UOML.is-interface stanq.ard‘{o process unstructured |I U [IU |I
tured Operation |document; it plays the-similar role as SQL to'struc-
Markup Language|tured data. UOML is &xpressed with standard XML.
(UoML) v1.0 >
"N\
- ‘\
OASIS/W3€ Web- | Computer Graphics Metafile (CGM) is an ISO stand- |I u (IU [U [IU [I
CGM v2.1 ard, de{iped by ISO/IEC 8632-*, for the interchange
ofﬁ) vector and mixed vector/raster graphics.
WehCGM is a profile of CGM, which adds Web linking
and is optimized for Web applications in technical
illustration, electronic documentation, geophysical
data visualization, and similar fields.
OASISWeb Ser- | This standard defines a language for specifying [ U [IU |I
vices\Business business process behavior based on Web Services.
Process Execu- WS-BPEL provides a language for the specification
tion Language of Executable and Abstract business processes.
(WS-BPEL) v2.0
DP = Data Provider layer; DC = Data Consumer layer; AP = Application Provider layer; PR = Processing layer
PL = Platform Layer; INF = Infrastructure Layer; INT = Integration Layer; S&P = Security and Privacy Layer
MGT = Management Layer
[ = Standard implementer; U = Standard user
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