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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 activity.
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http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/part1-protocol/odata-v4.p
errata02-os-part1-protocol-complete.html
http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/camplete/part1-protocol/odata-v4.p
errata02-os-part1-protocol-complete.pdf

Is version:
http://docs.oasis-open.org/odata/odata/v4.0/errata®1/06s/complete/part1-protocol/odata-v4.
errata01-os-part1-protocol-complete.doc (Authotitative)
http://docs.oasis-open.org/odata/odata/v4.0/errata01/os/complete/part1-protocol/odata-v4.p
errata01-os-part1-protocol-complete.html
http://docs.oasis-open.org/odata/odata/v4:0/errata01/os/complete/part1-protocol/odata-v4.
errata01-os-part1-protocol-complete.pdf

version:

http://docs.oasis-open.org/odatafodata/v4.0/odata-v4.0-part1-protocol.doc (Authoritative)
http://docs.oasis-open.org/odata/odata/v4.0/odata-v4.0-part1-protocol.html
http://docs.oasis-open.org/odata/odata/v4.0/odata-v4.0-part1-protocol.pdf

cal Committee:
OASIS Open Data Rrotocol (OData) TC

=
1

O
1

Ralf Handl (ralf.handi@sap.com), SAP AG
Ram Jeyaraman (Ram.Jeyaraman@microsoft.com), Microsoft

Michael'Pizzo (mikep@microsoft.com), Microsoft
Ralf*Handl (ralf.handi@sap.com), SAP AG
Mattin Zurmuehl (martin.zurmuehl@sap.com). SAP AG

Additional artifacts:

This prose specification is one component of a Work Product that also includes:

o List of Errata items. OData Version 4.0 Errata 02. Edited by Michael Pizzo, Ralf Handl, Martin
Zurmuehl, and Hubert Heijkers. 30 October 2014. OASIS Approved Errata. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/odata-v4.0-errata02-o0s.html.

o OData Version 4.0 Part 1: Protocol Plus Errata 02 (this document). Edited by Michael Pizzo,
Ralf Handl, and Martin Zurmuehl. 30 October 2014. OASIS Standard incorporating Approved
Errata 02. http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/part1-
protocol/odata-v4.0-errata02-os-part1-protocol-complete.html.

e OData Version 4.0 Part 2: URL Conventions Plus Errata 02. Edited by Michael Pizzo, Ralf
Handl, and Martin Zurmuehl. 30 October 2014. OASIS Standard incorporating Approved

odata-v4.0-errata02-os-part1-protocol-complete 30 October 2014
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Related work:
This specification is related to:
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Abstra

Status

Errata 02. http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/part2-url-
conventions/odata-v4.0-errata02-os-part2-url-conventions-complete.html.

OData Version 4.0 Part 3: Common Schema Definition Language (CSDL) Plus Errata 02.
Edited by Michael Pizzo, Ralf Handl, and Martin Zurmuehl. 30 October 2014. OASIS
Standard incorporating Approved Errata 02. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/part3-csdl/odata-v4.0-errata02-os-part3-
csdl-complete.html.

ABNF components: OData ABNF Construction Rules Version 4.0 and OData ABNF Test
Cases. http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/abnf/.
Vocabulary components: OData Core Vocabulary, OData Measures Vocabulary and OData

bd XML namespaces:

Ct:
The Open Data Protocol (OData) enables the creation of REST-based data services, whic
resources, identified.using Uniform Resource Locators (URLs) and defined in an Entity Data

LAdYAUICo vuLadudialy. TTIY./7Uuvulo.Udolo
open.org/odata/odata/v4.0/errata02/os/complete/vocabularies/.
XML schemas: OData EDMX XML Schema and OData EDM XML Schema. http{//docg.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/schemas;/.
OData Metadata Service Entity Model: http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/models/.
Change-marked (redlined) versions of OData Version 4.0 Part 1, Part2i-and Part 3. OASIS
Standard incorporating Approved Errata 02. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/redlined/.

OData Version 4.0 Part 1: Protocol. Edited by Michael<Pizzo, Ralf Handl, and Martin
Zurmuehl. 24 February 2014. OASIS Standard. http://docs.oasis-
open.org/odata/odata/v4.0/os/part1-protocol/odata<v4.0-os-part1-protocol.html.
OData Atom Format Version 4.0. Edited by Martin“Zurmuehl, Michael Pizzo, and Ralf Handl.
Latest version. http://docs.oasis-open.org/odata/odata-atom-format/v4.0/odata-atom-fgrmat-
v4.0.html.
OData JSON Format Version 4.0. Edite@’by Ralf Handl, Michael Pizzo, and Mark Biamonte.
Latest version. http://docs.oasis-opent:org/odata/odata-json-format/v4.0/odata-json-format-
v4.0.html.

http://docs.oasis-open.org/edata/ns/edmx
http://docs.oasis-open.ofglodata/ns/edm

h allow

Model (EDM), to be)published and edited by Web clients using simple HTTP messages. This

document defines the core semantics and facilities of the protocol.

This docutnent was last revised or approved by the OASIS Open Data Protocol (OData) TC on
the above date. The level of approval is also listed above. Check the “Latest version” locatjon

noted)above for possible later revisions of this document. Any other numbered Versions arjd

other technical work produced by the Technical Committee (TC) are listed at https://www.gasis-

odata-v4.0-errata02-os-part1-protocol-complete

open.org/committees/tC_nhome.php swg_abbrev=odata#iechnical.

TC members should send comments on this specification to the TC’s email list. Others should
send comments to the TC’s public comment list, after subscribing to it by following the
instructions at the “Send A Comment” button on the TC’s web page at https://www.oasis-
open.org/committees/odatal.

For information on whether any patents have been disclosed that may be essential to
implementing this specification, and any offers of patent licensing terms, please refer to the
Intellectual Property Rights section of the Technical Committee web page (https://www.oasis-
open.org/committees/odata/ipr.php).

Citation format:
When referencing this specification the following citation format should be used:
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OData Version 4.0 Part 1: Protocol Plus Errata 02. Edited by Michael Pizzo, Ralf Handl, and
Martin Zurmuehl. 30 October 2014. OASIS Standard incorporating Approved Errata 02.
http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/part1-protocol/odata-v4.0-
errata02-os-part1-protocol-complete.html. Latest version: http://docs.oasis-
open.org/odata/odata/v4.0/odata-v4.0-part1-protocol.html.
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Notices

Copyright © OASIS Open 2014. All Rights Reserved.

All capitalized terms in the following text have the meanings assigned to them in the OASIS Intellectual
Property Rights Policy (the "OASIS IPR Policy"). The full Policy may be found at the OASIS website.

This document and translations of it may be copied and furnished to others, and derivative works that
comment on or otherwise explain it or assist in its implementation may be prepared, copied, published,
and distributed, in whole or in part, without restriction of any kind, provided that the above copyright notice
and this section are included on all such copies and derivative works. However, this document itself may
not be modified in any way, including by removing the copyright notice or references to OASIS, ex¢ept as
needed for the purpose of developing any document or deliverable produced by an OASIS Technigal
Commiftee (in which case the rules applicable to copyrights, as set forth in the OASIS IPR Policy, must
ed) or as required to translate it into languages other than English.

ited permissions granted above are perpetual and will not be revoked by OASIS|or its succg¢ssors
or assigns.

This dgcument and the information contained herein is provided on an "AS IS" basis and OASIS
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT.NOT LIMITED TO ANY
WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOFINFRINGE ANY
OWNERSHIP RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

OASIS[requests that any OASIS Party or any other party that believes it has patent claims that wodild
necessprily be infringed by implementations of this OASIS Committee Specification or OASIS Standard,
to notify OASIS TC Administrator and provide an indication.of its willingness to grant patent licensgs to
such patent claims in a manner consistent with the IPR Mode of the OASIS Technical Committee that
producgd this specification.

OASIS|invites any party to contact the OASIS TC Administrator if it is aware of a claim of ownership of
any pafent claims that would necessarily be infringed by implementations of this specification by a patent
holder that is not willing to provide a license to-such patent claims in a manner consistent with the I[PR
Mode df the OASIS Technical Committee that‘produced this specification. OASIS may include such
claims pn its website, but disclaims any obligation to do so.

OASIS|takes no position regarding the validity or scope of any intellectual property or other rights that
might be claimed to pertain to the imiplementation or use of the technology described in this documient or
the extent to which any license under such rights might or might not be available; neither does it
represgnt that it has made any effort to identify any such rights. Information on OASIS' procedures|with
respeci to rights in any doctiment or deliverable produced by an OASIS Technical Committee can lpe
found gn the OASIS website. Copies of claims of rights made available for publication and any
assuramces of licenses to’be made available, or the result of an attempt made to obtain a general license
ission for the'use of such proprietary rights by implementers or users of this OASIS Commiftee
Specifi¢ation or ©OASIS Standard, can be obtained from the OASIS TC Administrator. OASIS makes no
represgntation-that any information or list of intellectual property rights will at any time be complete| or
that any claims in such list are, in fact, Essential Claims.

The namme."OASIS" is a trademark of OASIS, the owner and developer of this specification, and shpuld be
used only to refer to the organization and its official outputs. OASIS welcomes reference to, and
implementation and use of, specifications, while reserving the right to enforce its marks against
misleading uses. Please see https://www.oasis-open.org/policies-guidelines/trademark for above
guidance.

odata-v4.0-errata02-os-part1-protocol-complete 30 October 2014
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1 Introduction

The Open Data Protocol (OData) enables the creation of REST-based data services, which allow
resources, identified using Uniform Resource Locators (URLs) and defined in a data model, to be
published and edited by Web clients using simple HTTP messages. This specification defines the core
semantics and the behavioral aspects of the protocol.

The [OData-URL] specification defines a set of rules for constructing URLs to identify the data and

metada

ta oexnaosed bv an OData service as well as a set of reserved URL _auerv options
g 24 =1 P A o

The [OPpata-CSDL] specification defines an XML representation of the entity data model exposedby an
OData gervice.
The [OpPata-Atom] and [OData-JSON] documents specify the format of the resource representations that
are exdhanged using OData.
1.1 Terminology
The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT%,“SHOULD”, “SHOU[LD
NOT”, IRECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to’be interpreted as desgribed
in [RFG2119].
1.2 Normative References
[OData-ABNF] OData ABNF Construction Rules Version 4.0.
See link in "Additional artifacts" section on cover page.
[OData-Atom] OData ATOM Format Version 4.0.
See link in "Related work" section on cover page.
[OData-CSDL] OData Version 4.0 Part 3; Common Schema Definition Language (CSDL).
See link in "Additional artifacts" section on cover page.
[OData-JSON] OData JSON Format\WVersion 4.0.
See link in "Relatédwork" section on cover page.
[OData-URL] OData Version'4.0 Part 2: URL Conventions.
See link in”"Additional artifacts" section on cover page.
[OData-VocCap] OData,Capabilities Vocabulary.
See link'in "Additional artifacts" section on cover page.
[OData-VocCore] OData Core Vocabulary.
See link in "Additional artifacts" section on cover page.
[RFC2046] Freed, N. and N. Borenstein, "Multipurpose Internet Mail Extensions (MIME)|Part
Two: Media Types", RFC 2046, November, 1996. http://www.ietf.org/rfc/rfc2D46.txt.
[RFC2119] Bradner, S., “Key words for use in RFCs to Indicate Requirement Levels”, BCP 14,
RFC 2119, March 1997. http://www.ietf.org/rfc/rfc2119.txt.
[RFC2617] Franks, J., Hallam-Baker, P., Hostetler, J., Lawrence, S., Leach, P., Luotonen, A.,
and L. Stewart, “HTTP Authentication: Basic and Digest Access Authentication”,
RFC 2617, June 1999. http://www.ietf.org/rfc/rfc2617.txt.
[RFC3987] Duerst, M. and, M. Suignard, “Internationalized Resource Identifiers (IRIs)”, RFC
3987, January 2005. http://www.ietf.org/rfc/rfc3987 .txt.
[RFC5023] Gregorio, J., Ed., and B. de hOra, Ed., “The Atom Publishing Protocol.”, RFC 5023,
October 2007. http://tools.ietf.org/html/rfc5023.
[RFC5789] Dusseault, L., and J. Snell, “Patch Method for HTTP”, RFC 5789, March 2010.

odata-v4.0-errata02-os-part1-protocol-complete

http://tools.ietf.org/html/rfc5789.

30 October 2014

Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 10 of 74

© ISO/IEC 2016 - All rights reserved


http://www.ietf.org/rfc/rfc2046.txt
http://www.ietf.org/rfc/rfc2119.txt
http://www.ietf.org/rfc/rfc2617.txt
http://www.ietf.org/rfc/rfc3987.txt
http://tools.ietf.org/html/rfc5023
http://tools.ietf.org/html/rfc5789
https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1
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[RFC7231]
[RFC7232]

[RFC7240]
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Fielding, R., Ed. and J. Reschke, Ed., “Hypertext Transfer Protocol (HTTP/1.1):
Message Syntax and Routing”, RFC 7230, June 2014.
http://www.ietf.org/rfc/rfc7230.txt.

Fielding, R., Ed. and J. Reschke, Ed., “Hypertext Transfer Protocol (HTTP/1.1):
Semantics and Content”, RFC 7231, June 2014. http://www.ietf.org/rfc/rfc7231.ixt.

Fielding, R., Ed. and J. Reschke, Ed., “Hypertext Transfer Protocol (HTTP/1.1):
Conditional Requests”, RFC 7232, June 2014. http://www.ietf.org/rfc/rfc7232.txt.

Snell, J., "Prefer Header for HTTP", RFC 7240, June 2014.
http://www.ietf.org/rfc/rfc7240.txt.

1.3 Typographical Conventions
Keywords defined by this specification use this monospaced font.
Ndrmative source code uses this paragraph style.

Some gections of this specification are illustrated with non-normative examples.

Example 1: text describing an example uses this paragraph style

Nojn-normative examples use this paragraph style.

All exafnples in this document are non-normative and informative only.
All othgr text is normative unless otherwise labeled.
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2 Overview

The OData Protocol is an application-level protocol for interacting with data via RESTful interfaces. The
protocol supports the description of data models and the editing and querying of data according to those
models. It provides facilities for:

e Metadata: a machine-readable description of the data model exposed by a particular data
provider.

e [Data: sets of data entities and the relationships between them.

¢ | Querying: requesting that the service perform a set of filtering and other transformations-to|its
data, then return the results.

o | Editing: creating, updating, and deleting data.
e | Operations: invoking custom logic
e |Vocabularies: attaching custom semantics

The OData Protocol is different from other REST-based web service approaches in that it provides|a
uniform way to describe both the data and the data model. This improves.seémantic interoperability
betweeh systems and allows an ecosystem to emerge.

Towards that end, the OData Protocol follows these design principles:

e | Prefer mechanisms that work on a variety of data stores. In particular, do not assume a relational
data model.

o | Extensibility is important. Services should be able t@ support extended functionality without
breaking clients unaware of those extensions.

e |Follow REST principles.

e | OData should build incrementally. A very basic, compliant service should be easy to build, with
additional work necessary only to support additional capabilities.

o |Keep it simple. Address the common cases and provide extensibility where necessary.
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3 Data Model

This section provides a high-level description of the Entity Data Model (EDM): the abstract data model
that is used to describe the data exposed by an OData service. An OData Metadata Document is a
representation of a service's data model exposed for client consumption.

The central concepts in the EDM are entities, relationships, entity sets, actions, and functions.
Entities are instances of entity types (e.g. Customer, Employee, etc.).

Entity types are named structured types with a key. They define the named properties and relationghips
of an entity. Entity types may derive by single inheritance from other entity types.

The ke} of an entity type is formed from a subset of the primitive properties (e.g. Customerld, OrferId,
LineId, etc.) of the entity type.

Compléx types are keyless named structured types consisting of a set of properties-, These are vallie
types whose instances cannot be referenced outside of their containing entity. Complex types are
commgnly used as property values in an entity or as parameters to operations.

Properties declared as part of a structured type's definition are called declated properties. Instancegs of
structued types may contain additional undeclared dynamic properties.-A\dynamic property cannot have
the sanmie name as a declared property. Entity or complex types which-allow clients to persist additipnal
undeclared properties are called open types.

Relatiopships from one entity to another are represented as navigation properties. Navigation propgrties
are gerjerally defined as part of an entity type, but can also appear on entity instances as undeclar¢d
dynamic navigation properties. Each relationship has a cardinality.

Enumeration types are named primitive types whose values are named constants with underlying integer
values.

Type definitions are named primitive types with fixed facet values such as maximum length or precjsion.
Type dgfinitions can be used in place of primitive. typed properties, for example, within property

identifigs different entities, one perjentity set where this key combination appears. Each of these entities

that do
not havie side effects and may support further composition, for example, with additional filter operations,
functions or an actioni\Actions are operations that allow side effects, such as data modification, angl
cannot pe further Composed in order to avoid non-deterministic behavior. Actions and functions arg either
bound {o a typef enabling them to be called as members of an instance of that type, or unbound, inj which
ns

An OData resource is anything in the model that can be addressed (an entity set, entity, property, or
operation).

Refer to [OData-CSDL] for more information on the OData entity data model.

3.1 Annotations

Model and instance elements can be decorated with Annotations.

Annotations can be used to specify an individual fact about an element, such as whether it is read-only, or
to define a common concept, such as a person or a movie.
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Applied annotations consist of a ferm (the namespace-qualified name of the annotation being applied), a
target (the model or instance element to which the term is applied), and a value. The value may be a
static value, or an expression that may contain a path to one or more properties of an annotated entity.

Annotation terms are defined in metadata and have a name and a type.
A set of related terms in a common namespace comprises a Vocabulary.
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4 Service Model

OData services are defined using a common data model. The service advertises its concrete data model
in a machine-readable form, allowing generic clients to interact with the service in a well-defined way.

An OData service exposes two well-defined resources that describe its data model; a service document
and a metadata document.

The service document lists entity sets, functions, and singletons that can be retrieved. Clients can use the
service[docurt 2 '

service| Clients can use the metadata document to understand how to query and interact with-entitjes in

In addition to these two “fixed” resources an OData service consists of dynamic resoutces. The URLs for

Whereas entities within an entity set are uniquely identified by their kéyvalues, entities are also un|quely
identifigd by a durable, opaque, globally unique entity-id. The entity<id MUST be an IRI as defined |n
[RFC3987] and MAY be expressed in payloads and URLs as arrelative reference as appropriate. While
the client MUST be prepared to accept any IRI, services MUST use valid URlIs in this version of the

Servicgs are strongly encouraged to use the canonical URL for an entity as defined in OData-URL |as its
entity-id, but clients cannot assume the entity-id can-be used to locate the entity unless the
Core.DereferenceablelIDs term is applied to the entity container, nor can the client assume any
semantics from the structure of the entity-id; . The canonical resource $entity provides a general
mechanism for resolving an entity-id into an-entity representation.

Servicgs that use the standard URL conventions for entity-ids annotate their entity container with the term
Core.fonventionallIDs, see [QData-VocCore].

Entity references refer to an entity-using the entity's entity-id.

4.2 Read URLs and Edit URLSs

The regd URL of an_entity is the URL that can be used to read the entity.
The ed|t URL of an‘entity is the URL that can be used to update or delete the entity.

The ed|t URL.of.a property is the edit URL of the entity with appended segment(s) containing the ppath to
the property.

Servicgs aré strongly encouraged to use the canonical URL for an entity as defined in OData-URL |for
both the read URL and the edit URL of an entity, with a cast segment to the type of the entity appended to
the canonical URL if the type of the entity is derived from the declared type of the entity set. However,
clients cannot assume this convention and must use the links specified in the payload according to the
appropriate format as the two URLs may be different from one another, or one or both of them may differ
from convention.

4.3 Transient Entities

Transient entities are instances of an entity type that are “calculated on the fly” and only exist within a
single payload. They cannot be reread or updated and consequently possess neither a stable entity-id nor
a read URL or an update URL.
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5 Versioning

Versioning enables clients and services to evolve independently. OData defines semantics for both
protocol and data model versioning.

5.1 Protocol Versioning

OData requests and responses are versioned according to the OData-Version header.

OData flients include the 0Data-MaxVersion header in requests in order to specify the maximuym
acceptable response version. Services respond with the maximum supported version that is less than or
equal tp the requested OData-MaxVersion, using decimal comparison. The syntax of the Obata
Versi¢pn and OData-MaxVersion header fields is specified in [OData-ABNF].

This vefsion of the specification defines data service version value 4. 0.

5.2 Model Versioning

The Data Model exposed by an OData Service defines a contract betweenthe OData service and |ts
clients.|Services are allowed to extend their model only to the degree that'it does not break existing
clients.|Breaking changes, such as removing properties or changing\the type of existing properties
require|that a new service version is provided at a different service-root URL for the new model.

The following Data Model additions are considered safe and donot require services to version theif entry
point.

e | Adding a property that is nullable or has a default.value; if it has the same name as an exidting
dynamic property, it must have the same type’(or base type) as the existing dynamic property

e | Adding a navigation property that is nullableor collection-valued; if it has the same name ds an
existing dynamic navigation property, itimnust have the same type (or base type) as the exigting
dynamic navigation property

e | Adding a new entity type to the model

e | Adding a new complex type to-the model

e | Adding a new entity set

e | Adding a new singleton

¢ | Adding an action/ajfunction, an action import, or function import
e | Adding an action-parameter that is nullable

¢ | Adding a type definition or enumeration

e | Adding.any annotation to a model element that does not need to be understood by the cliept in
order o correctly interact with the service

Clients|SHOULD be prepared for services to make such incremental changes to their model. In patticular,
clients should be prepared to receive properties and derived types not previously defined by the service.

Services SHOULD NOT change their data model depending on the authenticated user. If the data model
is user or user group dependent, all changes MUST be safe changes as defined in this section when
comparing the full model to the model visible to users with restricted authorizations.
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6 Extensibility

The OData protocol supports both user- and version-driven extensibility through a combination of
versioning, convention, and explicit extension points.

6.1 Query Option Extensibility

Query options within the request URL can control how a particular request is processed by the service.

OData-defined system query options are prefixed with "$". Services may support additional custon] query
options|not defined in the OData specification, but they MUST NOT begin with the "s" or "@" charagter.
OData gervices SHOULD NOT require any query options to be specified in a request. Sefvices SHOULD

fail any|request that contains query options that they do not understand and MUST fail-any requesf{ that
contains unsupported OData query options defined in the version of this specification sipported by the

Where possible, interoperability is enhanced by providing all identifying infofmation in the path portjon of

Regardless of the format, additional content MUST NOT-be present if it needs to be understood by|the
receivef in order to correctly interpret the payload accérding to the specified OData-Version heafler.
lients and services MUST be prepared to handle or safely ignore any content not specifically
in the version of the payload specified by'the ObData-Version header.

resourde. Actions can have side-effects. For example, Actions can be used to modify data or to invpke
custom| operations. Functions MUST NOT have side-effects. Functions can be invoked from a URL that

alified action and function names include a namespace or alias prefix. The Edm, odata and geo
namespaces are reserved for the use of this specification.

An OD4ata service MUST fail any request that contains actions or functions that it does not understand.

6.4 Vljocahutary Extensibility

The se{ of annotations defined within a schema comprise a vocabulary. Shared vocabularies provi(iie a
powerfllextensibility pointfor OData-

Metadata annotations can be used to define additional characteristics or capabilities of a metadata
element, such as a service, entity type, property, function, action or parameter. For example, a metadata
annotation could define ranges of valid values for a particular property.

Instance annotations can be used to define additional information associated with a particular result,
entity, property, or error; for example whether a property is read-only for a particular instance.

Where annotations apply across all instances of a type, services are encouraged to specify the
annotation in metadata rather than repeating in each instance of the payload. Where the same annotation
is defined at both the metadata and instance level, the instance-level annotation overrides the one
specified at the metadata level.
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A service MUST NOT require the client to understand custom annotations in order to accurately interpret
a response.

OData defines a Core vocabulary with a set of basic terms describing behavioral aspects along with
terms that can be used in defining other vocabularies; see [OData-VocCore].

6.5 Header Field Extensibility

OData defines semantics around certain HTTP request and response headers. Services that support a
version of OData conform to the processing requirements for the headers defined by this specification for
that version.

Individgal services may define custom headers. These headers MUST NOT begin with OData . Custom
headers SHOULD be optional when making requests to the service. A service MUST NOT require fthe
client tg understand custom headers to accurately interpret the response.

6.6 Fprmat Extensibility

An OD4ata service MUST support at least one of [OData-JSON]ODataJSONRef@Data-JSON or [QData-
Atom]@Data-Atom, and MAY support additional formats for both request and-response bodies.
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7/ Formats

The client MAY request a particular response format through the Accept header, as specified in
[RFC7231], or through the system query option $format

In the case that both the Accept header and the Sformat query option are specified on a request, the
value specified in the $format query option MUST be used.

If the service does not support the requested format, it replies with a 406 Not Acceptable error
response.

Servicgs SHOULD advertise their supported formats by annotating their entity container withthe term
Capabjllities.SupportedFormats, as defined in [OData-VocCap], listing all available formats|and
combinjtions of supported format parameters.

See theg format specifications ([OData-JSON]OData-JSON, [OData-Atom]OData-Atoyn) for detail

Client ljpraries MUST retain the order of objects within an array in JSON responses) and elements |in
document order for ATOM and XML responses, including CSDL documents.

12}
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8 Header Fields

OData defines semantics around the following request and response headers. Additional headers may be
specified, but have no unique semantics defined in OData.

8.1 Common Headers

The Content-Type, Content-Length, and OData-Version headers are common between
OData requests and responses.

8.1.1 [Header Content-Type

As spetified in [RFC7231], the format of an individual request or response body MUST)be specified in the
Content-Type header of the request or response.

The specified format MAY include format parameters. Clients MUST be prepared for the service to|return
custom|format parameters not specified in OData. Custom format parameters MUST NOT start with
"odata"land services MUST NOT require generic OData consumers to undérstand custom format
paramaters in order to correctly interpret the payload.

See thg format-specific specifications ([OData-JSON], [OData-Atom) for details.

8.1.2|Header Content-Encoding

As spegified in [RFC7231], the Content-Encoding header field is used as a modifier to the medja-type
(as indicated in the Content-Type). When present, its value indicates what additional content codlings
have bg¢en applied to the entity-body.

A servige MAY specify a list of acceptable content.codings using an annotation with term
Capabllities.AcceptableEncodings, see [OData-VocCap].

8.1.3|Header Content-Language

As spetified in [RFC7231], a request\ér response can include a Content-Language header to indicate
the natyral language of the intended:audience for the enclosed message body. OData does not adfd any
additionpal requirements over HT TP for including Content-Language. OData services can annotgte
model ¢lements whose content depends on the content language with the term
Core.IsLanguageDepegndent, see [OData-VocCore].

8.1.4 [Header Coentent-Length

As spetified in JRFC7230], a request or response SHOULD include a Content-Length header when
the megsage’s.length can be determined prior to being transferred. OData does not add any additipnal
requirements-over HTTP for writing Content-Length.

8.1.5 Header OData-Version
OData clients SHOULD use the OData-Version header on a request to specify the version of the
protocol used to generate the request.

If present on a request, the service MUST interpret the request according to the rules defined in the
specified version of the protocol, or fail the request with a 4xx response code.

If not specified in a request, the service MUST assume the request is generated using the minimum of the
OData-MaxVersion, if specified, and the maximum version of the protocol that the service understands.
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OData services MUST include the 0Data-Version header on a response to specify the version of the
protocol used to generate the response. The client MUST interpret the response according to the rules
defined in the specified version of the protocol.

For more details, see Versioning.

8.2 Request Headers

In addition to the Common Headers, the client may specify any combination of the following request
headers.

8.2.1 Header Accept

As spegified in [RFC7231], the client MAY specify the set of accepted formats with the Accepd Header.
Servicgs MUST reject formats that specify unknown or unsupported format parameters.

If a meglia type specified in the Accept header includes a charset format parameter.and the request
also coptains an Accept-Charset header, then the Accept-Charset header MUST be used.

If the media type specified in the Accept header does not include a charset format parameter, then the
Contept-Type header of the response MUST NOT contain a charset fofmat parameter.

8.2.2 [Header Accept-Charset

As spegified in. [RFC7231], the client MAY specify the set of accepted character sets with the Acckpt-
Chars¢t header.

8.2.3[Header Accept-Language

As spetified in [RFC7231], the client MAY specify the, set of accepted natural languages with the
Accept-Language header.

8.2.4|Header If-Match

As spegified in [RFC7232], a client MAY.include an If-Match header in a request to GET, PUT, PATCH
or DELETE. The value of the I £-Match request header MUST be an ETag value previously retrieed for
the entity, or "*" to match any value.

If an ogeration on an existing.entity requires an ETag, (see Core.OptimisticConcurrency in [[OData-
VocCore]) and the client dees not specify an I £f-Match request header in a Data Modification Refjuest
or in ar| Action Request’bound to the entity, the service responds with a 428 Precondition
Required and MUST\ensure that no observable change occurs as a result of the request.

If specified, the reguest MUST only be processed if the specified value matches the current ETag vyalue of
the tardet entity,~using the weak comparison function (see [RFC7230]). If the value does not match the
current|ETag value of the entity for a Data Modification Request or Action Request, the service MUST
responflwith 412 Precondition Failed and MUST ensure that no observable change occurs|as a
result oftherequestinthecase of-armupsertifthe-addressed entity-doesnotexisttheprovidedE=Tag

value is considered not to match.

The client MAY include an Tf-Match header in a PUT or PATCH request in order to ensure that the
request is handled as an update and not an upsert.

8.2.5 Header If-None-Match

As specified in [RFC7232], a client MAY include an If-None-Match header in a request to GET, PUT,
PATCH or DELETE. The value of the If-None-Match request header MUST be an ETag value
previously retrieved for the entity, or "*".
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If specified, the request MUST only be processed if the specified value does not match the current ETag
value of the entity, using the weak comparison function (see [RFC7230]). If the value matches the current
ETag value of the entity, then for a GET request, the service SHOULD respond with 304 Not

Modified, and for a Data Modification Request or Action Request, the service MUST respond with 412
Precondition Failedand MUST ensure that no observable change occurs as a result of the request.

An If-None-Match header with a value of "*" in a PUT or PATCH request results in an upsert request
being processed as an insert and not an update.

8.2.6 Header OData-Isolation

The oDRta-Isolation header specifies the isolation of the current request from external changgs. The
only supported value for this header is snapshot.

If the sg¢rvice doesn’t support OData-Isolation:snapshot and this header was specified on the
reques{, the service MUST NOT process the request and MUST respond with 412 Pregonditig
Faile

[=]

Snapshot isolation guarantees that all data returned for a request, including multiple-requests withip a
batch or results retrieved across multiple pages, will be consistent as of a single point in time. Only|data
modifications made within the request (for example, by a data modification request within the same batch)
are visiple. The effect is as if the request generates a "snapshot” of the committed data as it existefl at the
start of[the request.

The obata-Isolation header may be specified on a single or batch request. If it is specified oh a
batch tihen the value is applied to all statements within the batch.

Next links returned within a snapshot return results within the"same snapshot as the initial request;|the
client i not required to repeat the header on each individual page request.

The oDkta-Isolation header has no effect on links other than the next link. Navigation links, repd
links, and edit links return the current version of the data.

A service returns 410 Goneor 404 Not Found iffa)consumer tries to follow a next link referring to a snapshot
that is np longer available.

The syntax of the OData-Isolation headeris specified in [OData-ABNF].

A service MAY specify the support for OData-Isolation:snapshot using an annotation with tefm
Capabllities.IsolationSupport, see [OData-VocCap].

8.2.7|Header OData-MaxVersion

Clients[SHOULD specify an)0bata-MaxVersion request header.

If specified the service MUST generate a response with an Obata-Version less than or equal to fthe
specifigd OData-MaxVersion.

If ODatla-MaxVersion is not specified, then the service SHOULD interpret the request as having gn
ODataftMaxVersion equal to the maximum version supported by the service.

For mofe. details, see Versioning.

8.2.8 Header Prefer
The Prefer header, as defined in [RFC7240], allows clients to request certain behavior from the service.
The service MUST ignore preference values that are either not supported or not know by the service.

The value of the Prefer header is a comma-separated list of preferences. The following subsections
describe preferences whose meaning in OData is defined by this specification.

In response to a request containing a Prefer header, the service MAY return the Preference-
Applied Header.
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8.2.8.1 Preference odata.allow-entityreferences

The odata.allow-entityreferences preference indicates that the service is allowed to return entity
references in place of entities that have previously been returned, with at least the properties requested,
in the same response (for example, when serializing the expanded results of many-to-many
relationships). The service MUST NOT return entity references in place of requested entities if
odata.allow-entityreferences has not been specified in the request, unless explicitly defined by
other rules in this document. The syntax of the odata.allow-entityreferences preference is
specified in [OData-ABNF].

In the case the service applies the odata.allow-entityreferences preference it MUST include a
Preference-Applied response header containing the odata.allow-entityreferences

preference to indicate that entity references MAY be returned in place of entities that have previous
been rgturned.

y

8.2.8.2 Preference odata.callback

For scgnarios in which links returned by the service are used by the client to poll for‘additional
informgtion, the client can specify the odata.callback preference to request that the service nolify the
client when data is available.

The odhta.callback preference can be specified:
¢ | when requesting asynchronous processing of a request with.the respond-async prefergnce, or
e |ona GET request to a delta link.

The odkta.callback preference MUST include the parameter url whose value is the URL of a
callback endpoint to be invoked by the OData service whefi\data is available. The syntax of the
odatalcallback preference is specified in [OData-ABNF].

For HTTTP based callbacks, the OData service executes an HTTP GET request against the specifiel URL.

Servicds that support odata.callback SHOULD support notifying the client through HTTP. Services
can adyertise callback support using the Capapi'lities.CallbackSupport annotation term deflned in
[OData-VocCap].

If the s¢rvice applies the odata.callback preference it MUST include the odata.callback
preference in the Preference-Applied response header.

When the odata.callback préference is applied to asynchronous requests, the OData service invokes
the callpack endpoint once it.has finished processing the request. The status monitor resource, retyrned
in the TJocation header of'the previously returned 202 Accepted response, can then be used tqg
retrieve the results of the asynchronously executed request.

When the odata.callback preference is specified on a GET request to a delta link and there arel no
changes available; the OData service returns a 202 Accepted response with a Location headgr
specify|ng the delta link to be used to check for future updates. The OData service then invokes the
specifigd callback endpoint once new changes become available.

Combining respond-async, odata.callback and odata.track-changes preferences on a GET
requestto a detta=timkmightinfluence the Tesponse imacoupte of ways:

e If the service processes the request synchronously, and no updates are available, then the
response is the same as if the respond-async hadn’t been specified and results in a response
as described above.

e If the service processes the request asynchronously, then it responds with a 202 Accepted
response specifying the URL to the status monitor resource as it would have with any other
asynchronous request. Once the service has finished processing the asynchronous request to the
delta link resource, if changes are available it invokes the specified callback endpoint. If no
changes are available, the service SHOULD wait to notify the client until changes are available.
Once notified, the client uses the status monitor resource from the Location header of the
previously returned 202 Accepted response to retrieve the results. In case no updates were
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available after processing the initial request, the result will contain no updates and the client can
use the delta-link contained in the result to retrieve the updates that have since become available.

If the consumer specifies the same URL as callback endpoint in multiple requests, the service MAY
collate them into a single notification once additional data is available for any of the requests. However,
the consumer MUST be prepared to deal with receiving up to as many notifications as it requested.

Example 2: using a HTTP callback endpoint to receive notification

Prefer: odata.callback; url="http://myserver/notfication/token/12345"

8.2.8.

The odhta.continue-on-error preference on a batch request is used to request that, upon
encountering a request within the batch that returns an error, the service return the error forthat refuest
and continue processing additional requests within the batch. The syntax of the odata.dentinugd-on-
error [preference is specified in [OData-ABNF].

_An_ev-v-ﬁv-

If not sppecified, upon encountering an error the service MUST return the error within(the batch and|stop
processing additional requests within the batch.

A service MAY specify the support for the odata.continue-on-error preference using an annptation
with teqm Capabilities.BatchContinueOnErrorSupported, see [OData-VocCap].

8.2.8.4 Preference odata.include-annotations

The odhta.include-annotations preference in a requestfor data or metadata is used to spegify the
set of annotations the client requests to be included, where applicable, in the response.

The value of the odata.include-annotations preference is a comma-separated list of namegpaces
or namgspace qualified term names to include or exclude, with "*" representing all. The full syntax pf the
odata}include-annotations preference is defified in [OData-ABNF].

The mgst specific identifier always takes precedence. If the same identifier value is requested to bgth be
excluded and included the behavior is undefingd; the service MAY return or omit the specified vocgbulary
but MUST NOT raise an exception.

Exampl¢ 3: a Prefer header requesting all‘annotations within a metadata document to be returned

Priefer: odata.include-annetations="*"

Example 4: a Prefer header requesting that no annotations are returned

Priefer: odata.include-annotations="-*"

Examplg 5: a Prefersheader requesting that all annotations defined under the "display” namespace (recursively) be
returneg

Prefer:Nodata.include-annotations="display.*"

Exampl¢ 6:Xa’Pre fer header requesting that the annotation with the term name subject within the displaly

namespace be returned It applied

Prefer: odata.include-annotations="display.subject"

The odata.include-annotations preference is only a hint to the service. The service MAY ignore
the preference and is free to decide whether or not to return annotations not specified in the
odata.include-annotations preference.

In the case that the client has specified the odata.include-annotations preference in the request,
the service SHOULD include a Preference-Applied response header containing the
odata.include-annotations preference to specify the annotations actually included, where
applicable, in the response. This value may differ from the annotations requested in the Prefer header
of the request.
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8.2.8.5 Preference odata.maxpagesize

The odata.maxpagesize preference is used to request that each collection within the response contain
no more than the number of items specified as the positive integer value of this preference. The syntax of
the odata.maxpagesize preference is specified in [OData-ABNF].

Example 7: a request for customers and their orders would result in a response containing one collection with
customer entities and for every customer a separate collection with order entities. The client could specify
odata.maxpagesize=50 in order to request that each page of results contain a maximum of 50 customers, each
with a maximum of 50 orders.

If a collection within the result contains more than the specified odata.maxpagesize, the collection
SHOULUD be a partial set of the results with a next link to the next page of results. The client MAY-gpecify
a differént value for this preference with every request following a next link.

In the example given above, the result page should include a next link for the customer collection, if there are |more
than 50 [customers, and additional next links for all returned orders collections with more than 50 entities.

If the cljent has specified the odata.maxpagesize preference in the request, and-the service limits the
number of items in collections within the response through server-driven paging,-theservice MAY include
a Preflerence-Applied response header containing the odata.maxpagesize preference and the

maximym page size applied. This value may differ from the value requested by’the client.

8.2.8.6 Preference odata. track-changes

The odkta.track-changes preference is used to request that the service return a delta link tha{ can
subsequently be used to obtain changes (deltas) to this result.{Fhe syntax of the odata.track-
changg¢s preference is specified in [OData-ABNF].

For paged results, the preference MUST be specified on.the initial request. Services MUST ignore the
odatal track-changes preference if applied to the next link.

The delta link MUST NOT be returned prior to thefinal page of results.

The sefvice includes a Preference-Appliediresponse header in the first page of the response
containjng the odata.track-changes préférence to signal that changes are being tracked.

A service MAY specify the support for thé odata. track-changes preference using an annotation with
term Cqpabilities.ChangeTrackingSupport, see [OData-VocCap].

8.2.8.7 Preference return=representation and return=minimal

The refturn=representation and return=minimal preferences are defined in [RFC7240].

In ODaja, return=représentation or return=minimal is defined for use with a POST, PUT, pr
PATCH [Data Modificatioh Request other than to a stream property, or to an Action Request. Specifying a
preference of retyrn=representation Or return=minimal in a GET or DELETE request, or any

request to a stream property, SHOULD return a 4xx Client Error.

A prefefence of return=representation or return=minimal is allowed on an individual Dat
Modificption’ Request or Action Request within a batch, subject to the same restrictions, but SHOULD
return a 4xx Client Error if specified on the batch request itself.

A preference of return=minimal requests that the service invoke the request but does not return
content in the response. The service MAY apply this preference by returning 204 No Content in which
case it MAY include a Preference-Applied response header containing the return=minimal
preference.

A preference of return=representation requests that the service invokes the request and returns the
modified resource. The service MAY apply this preference by returning the representation of the
successfully modified resource in the body of the response, formatted according to the rules specified for
the requested format. In this case the service MAY include a Preference-Applied response header
containing the return=representation preference.
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8.2.8.8 Preference respond-async

The respond-async preference, as defined in [RFC7240], allows clients to request that the service
process the request asynchronously.

If the client has specified respond-async in the request, the service MAY process the request
asynchronously and return a 202 Accepted response.

The respond-async preference MAY be used for batch requests, but the service MUST ignore the
respond-async preference for individual requests within a batch request.

In the case that the service applies the respond-async preference it MUST include a Preference-
Appli¢d response header containing the respond-async preference.

A servige MAY specify the support for the respond-async preference using an annotation with tgrm
Capabjllities.AsynchronousRequestsSupported, see [OData-VocCap].

Exampl¢ 8: a service receiving the following header might choose to respond

e asynchronously if the synchronous processing of the request will take longer-than 10 seconds
e synchronously after 5 seconds

e asynchronously (ignoring the wait preference)

e synchronously after 15 seconds (ignoring respond-async preference and the wait preference)

Priefer: respond-async, wait=10

8.2.8.9 Preference wait

The wali t preference, as defined in [RFC7240], is usedte*establish an upper bound on the length |of
time, in[seconds, the client is prepared to wait for the service to process the request synchronously once
it has been received.

If the respond-async preference is also specified, the client requests that the service respond
asynchronously after the specified length of tirde.

If the respond-async preference has,not been specified, the service MAY interpret the wait as @
requesty to timeout after the specifiedperiod of time.

8.3 Response Headers

In addition to the Commop-Headers, the following response headers have defined meaning in OD4ta.

8.3.1Header ETag

A requgst that returns an individual resource MAY include an ETag header in the response. Servicgs
MUST (nclude:this header in such a response if they require it to be specified when modifying the
resourde.

The valueSpecified in the FTag header may be specified in the Tf-Match or Tf—None-Match hdader of
a subsequent Data Modification Request or Action Request in order to apply optimistic concurrency in
updating, deleting, or invoking the action bound to the entity.

As OData allows multiple formats for representing the same structured information, services SHOULD
use weak ETags that only depend on the format-independent entity state is recommended. A strong
ETag MUST change whenever the representation of an entity changes, so it has to depend on the
Content-Type, the Content-Language, and potentially other characteristics of the response.

An ETag header MAY also be returned on a metadata document request or service document request to
allow the client subsequently to make a conditional request for the metadata or service document. Clients
can also compare the value of the ETag header returned from a metadata document request to the
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metadata ETag returned in a response in order to verify the version of the metadata used to generate that
response.

8.3.2 Header Location

The Location header MUST be returned in the response from a Create Entity or Create Media Entity
request to specify the edit URL, or for read-only entities the read URL, of the created entity, and in
responses returning 202 Accepted to specify the URL that the client can use to request the status of an
asynchronous request.

8.3.3

A respqnse to a create operation that returns 204 No Content MUST include an OData-EfntityId
response header. The value of the header is the entity-id of the entity that was acted on by.the request.
The symtax of the OData-EntityId preference is specified in [OData-ABNF].

—EntityId

8.3.4[Header Preference-Applied

In a regponse to a request that specifies a Prefer header, a service MAY inClude a Preferencef
Appli¢d header, as defined in [RFC7240], specifying how individual preferences within the requepst were
handled.

The value of the Preference-Applied header is a comma-separated list of preferences applied|in the
responge. For more information on the individual preferences, seethe Prefer header.

8.3.5Header Retry-After

A servige MAY include a Retry-After headerin 202<Accepted and in 3xx Redirect responges

The Reftry-After header specifies the duration oftime, in seconds, that the client is asked to wal|t

before fetrying the request or issuing a request to the resource returned as the value of the Locatfion
header
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9 Common Response Status Codes

An OData service MAY respond to any request using any valid HTTP status code appropriate for the
request. A service SHOULD be as specific as possible in its choice of HTTP status codes.

The following represent the most common success response codes. In some cases, a service MAY
respond with a more specific success code.

9.1 SuccessResponses

The following response codes represent successful requests.

9.1.1 Response Code 200 OK
A requgst that does not create a resource returns 200 OK if it is completed successfully and the value of
the respurce is not null. In this case, the response body MUST contain the valug-of the resource
specifigd in the request URL.

9.1.2|Response Code 201 Created

A Creale Entity, Create Media Entity, Create Link or Invoke Action teqUest that successfully createf a
resourde returns 201 Created. In this case, the response body MUST contain the resource creatged.

9.1.3|Response Code 202 Accepted

202 A¢cepted indicates that the Data Service Requesihas been accepted and has not yet completed
executing asynchronously. The asynchronous handling of requests is specified in section 11.6, and in
section|11.7.5 for batch requests.

9.1.4|Response Code 204 No.Content

0%

Arequgstreturns 204 No Content if the requested resource has the nul1l value, or if the servic
applies|a return=minimal preference. In this case, the response body MUST be empty.

As defiped in [RFC7231], a Data-Modification Request that responds with 204 No Content MUPBT
NOT influde an ETag headetwunless the request's representation data was saved without any

transfofmation applied to the'body (i.e., the resource's new representation data is identical to the
represgntation data received in the PUT request) and the ETag value reflects the new representation.

9.1.5|Response Code 3xx Redirection

As per [RFG7231], a 3xx Redirection indicates that further action needs to be taken by the clignt in

order tq fulfillthe request. In this case, the response SHOULD include a Location header, as
approp liate,with the URL from which the result can be obtained;- it MAY include a Retrv=Aftecr Header.

9.1.6 Response Code 304 Not Modified

As per [RFC7231], a 304 Not Modified is returned when the client performs a GET request containing
an If-None-Match header and the content has not changed. In this case the response SHOULD NOT
include other headers in order to prevent inconsistencies between cached entity-bodies and updated
headers.

The service MUST ensure that no observable change has occurred to the state of the service as a result
of any request that returns a 304 Not Modified.
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9.2 Client Error Responses

Error codes in the 4xx range indicate a client error, such as a malformed request.

The service MUST ensure that no observable change has occurred to the state of the service as a result
of any request that returns an error status code.

In the case that a response body is defined for the error code, the body of the error is as defined for the
appropriate format.

9.2.1 Response Code 404 Not Found

404 N¢t Found indicates that the resource specified by the request URL does not exist. The regponse
body MAY provide additional information.

9.2.2|Response Code 405 Method Not Allowed

405 M¢thod Not Allowed indicates that the resource specified by the request URL does not syipport
the reqpiest method. In this case the response MUST include an A11ow header gontaining a list of yalid
requesy methods for the requested resource as specified in [RFC7231].
9.2.3|Response Code 410 Gone

410 Géne indicates that the requested resource is no longer available? This can happen if a client|has
waited [oo long to follow a delta link or a status-monitor-resource link, or a next link on a collection that
was requested with snapshot isolation.

9.2.4Response Code 412 Precondition ‘Failed

As spegified in [RFC7230], 412 Precondition Failed indicates that the client has performed g
conditignal request and the resource fails the condition. The service MUST ensure that no observaple
change| occurs as a result of the request.
9.3 Server Error Responses

As spetified in [RFC7231], error codes'in the 5xx range indicate service errors.

9.3.1|Response Code ‘501 Not Implemented

If the cljent requests functionality not implemented by the OData Service, the service MUST respond with
501 N¢t Implementedand the response body SHOULD describe the functionality not implemented.

9.4 In-Stream Errors

In the dase that the service encounters an error after sending a success status to the client, the sefvice
MUST gefierate an error within the payload, which may leave the response malformed. Clients MU[ST

treat the_entire response-as hning inerror

This specification does not prescribe a particular format for generating errors within a payload.

odata-v4.0-errata02-os-part1-protocol-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 29 of 74

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

10 Context URL

The context URL describes the content of the payload. It consists of the canonical metadata document
URL and a fragment identifying the relevant portion of the metadata document.

Request payloads generally do not require context URLs as the type of the payload can generally be
determined from the request URL.

For details on how the context URL is used to describe a payload, see the relevant sections in the

particulgrformat. l
The foI'Fwing subsections describe how the context URL is constructed for each category of payload by
providing a context URL template. The context URL template uses the following terms:

e |{context-url} is the canonical resource path to the Smetadata document,

e | {entity-set} is the name of an entity set or path to a containment navigation property,
e | {entity} is the canonical URL for an entity,

e | {singleton} is the canonical URL for a singleton entity,

e | {select-1list} is an optional parenthesized comma-separated ist of selected properties
functions and actions,

e | {property-path} is the path to a structural property of the entity,
e | {type-name} is a qualified type name,

e | {/type-name} is an optional type-cast segment containing the qualified name of a derived type
prefixed with a forward slash.

The full grammar for the context URL is defined in [@Data-ABNF].

10.1 Service Document
Context URL template:
{dontext-url}
The coptext URL of the service document is the metadata document URL of the service.

Examplé 9: resource URL and corresponding context URL

htjtp://host/servilce/
htjtp://host/seryice/Smetadata

10.2 Collection of Entities
Context URL template:

{dontext-url}#{entity-set}

{context-url}#Collection ({type-name})
If all entities in the collection are members of one entity set, its name is the context URL fragment.

Example 10: resource URL and corresponding context URL

http://host/service/Customers
http://host/service/Smetadata#Customers

If the entities are contained, then entity-set is the top-level entity set followed by the path to the
containment navigation property of the containing entity.

Example 11: resource URL and corresponding context URL for contained entities
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http://host/service/Orders (4711) /Items
http://host/service/Smetadata#Orders (4711) /Items

If the entities in the response are not bound to a single entity set, such as from a function or action with
no entity set path, a function import or action import with no specified entity set, or a navigation property
with no navigation property binding, the context URL specifies the type of the returned entity collection.

10.3 Entity
Context URL template:

{LuutCAt uLl}#{cutity oct} vcutity
{dontext-url}#{type-name}

If a response or response part is a single entity of the declared type of an entity set, /Sentilry is
appended to the context URL.

Example 12: resource URL and corresponding context URL

htjtp://host/service/Customers (1)
htjtp://host/service/Smetadata#Customers/Sentity

If the enptity is contained, then entity-set is the canonical URL for the-containment navigation property
of the dontaining entity, e.g. Orders(4711)/Items.

Examplé 13: resource URL and corresponding context URL for contained-entity

htjtp://host/service/Orders (4711) /Items (1)
htitp://host/service/Smetadata#Orders (4711) /ktems/Sentity

If the rgsponse is not bound to a single entity set, such.as an entity returned from a function or actipn with
no entify set path, a function import or action import with no specified entity set, or a navigation property
with no|navigation property binding, the context URLspecifies the type of the returned entity.

10.4 Bingleton
Context URL template:

{dontext-url}#{singletofi}
If a response or response part is‘a’singleton, its name is the context URL fragment.

Examplé 14: resource URL and-corresponding context URL

htjtp://host/seryice/Contoso
htjtp://host/sexvice/S$Smetadata#Contoso

10.5 Collection of Derived Entities
Context URLtemplate:

{context-url}#{entity-set}{/type-name}
If an entity set consists exclusively of derived entities, a type-cast segment is added to the context URL.

Example 15: resource URL and corresponding context URL

http://host/service/Customers/Model .VipCustomer
http://host/service/Smetadata#Customers/Model.VipCustomer
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10.6

Derived Entity

Context URL template:

{context-url}#{entity-set}{/type-name}/Sentity

If a response or response part is a single entity of a type derived from the declared type of an entity set, a
type-cast segment is appended to the entity set name.

Example 16: resource URL and corresponding context URL

ht
h

tp://host/service/Customers (2) /Model.VipCustomer

to. host erzic Smetadata#dCustomer Model VinCustomer/Sontitss
= T + y ~

10.7

Contex
{q
{Q

If ares
defined
{enti
not bouy
defined

Collection of Projected Entities
URL templates:

ontext-url}#{entity-set}{/type-name}{select-1list}
ontext-url}#Collection ({type-name}) {select-1ist}

LIt contains only a subset of properties, the parenthesized comma-séparated list of the sele
or dynamic properties, navigation properties, functions, and actions.is appended to the

ry—-set} after an optional type-cast segment, or the type of the ‘entity collection if the respo|
nd to a single entity set. The shortcut * represents the list of all*structural properties. Prope
on types derived from the declared type of the entity set (6htype specified in the type-cast

segmennt if specified) are prefixed with the qualified name of the/derived type as defined in [OData-

ABNF]

Exampleé

DData-ABNF.

b 17: resource URL and corresponding context URL

cted

nse is
rties

ht
ht

tp://host/service/Customers?$select=Address, Orders
tp://host/service/Smetadata#Customéns (Address,Orders)

10.8

Contex|
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{q
{d

If a sing
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Projected Entity

URL templates:
ontext-url}#{entity-set}{/type-name}{select-list}/Sentity
ontext-url}#{singleton}{select-1list}
ontext-urll#{type-name} {select-1list}

le entity contains-a subset of properties, the parenthesized comma-separated list of the sel
or dynamig,properties, navigation properties, functions, and actions is appended to the

L y—-set Jafter an optional type-cast segment and prior to appending /sentity. If the resp)
nd to a-single entity set, the {select-1ist} is instead appended to the {type-name} of
i entity.

The sh

ected

pnse is
the

pricit * represents the list of all structural properties. Properties defined on types derived fr

bm the

type of the entity set (or type specified in the type-cast segment if specified) are prefixed with the qualified
name of the derived type as defined in [OData-ABNF]OData-ABNF. Note that expanded properties are

implicitl

y selected.

Example 18: resource URL and corresponding context URL

ht
ht

tp://host/service/Customers (1) ?$select=Name, Rating
tp://host/service/Smetadata#Customers (Name,Rating) /Sentity
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10.9 Collection of Projected Expanded Entities

Context URL template:
{context-url}#{entity-set}{/type-name}{select-1list}
{context-url}#Collection ({type-name}) {select-1list}

If a navigation property is explicitly selected, the parenthesized comma-separated list of properties
includes the name of the selected navigation property with no parenthesis. If a Sexpand contains a
nested $select, the navigation property appears suffixed with the parenthesized comma-separated list
of properties selected (or expanded, containing a Sselect) from the related entities. Additionally, if the
expansjon is recursive for nested children, a plus sign (+) is infixed between the navigation property name
and thd list of properties.

Example 19: resource URL and corresponding context URL

htitp://host/service/Customers$select=Name&Sexpand=Address/Country,
htitp://host/service/$Smetadata#Customers (Name, Address/Country)

Example 20: resource URL and corresponding context URL

htjtp://host/service/Employees/Sales.Manager?$select=DirectReports
&$Sexpand=DirectReports ($select=FirstName,LastName; $levels=4)
htjtp://host/service/$Smetadata
#Employees/Sales.Manager (DirectReports,

DirectReports+ (FirstName, LastName) )

10.1Q Projected Expanded Entity

Context URL template:
{dontext-url}#{entity-set}{/type—name}{select-1list}/S$Sentity
{dontext-url}#{singleton}{select>1list}
{dontext-url}#{type-name} {select-1list}

If a single entity is expanded and projected (or contains a Sexpand with a $select expand option), the
parenthesized comma-separated list’of selected properties includes the name of the expanded nayigation
propertles containing a nested $gelect, each suffixed with the parenthesized comma-separated l|st of
propertles selected (or expanded with a nested sselect) from the related entities.

Examplé 21: resource URL andcorresponding context URL

htjtp://host/service/Employees (1) /Sales.Manager?
Sexpand=DirectReports ($select=FirstName, LastName; $levels=4
htjtp://hostiservice/Smetadata

#Employees/Sales.Manager (DirectReports+ (FirstName, LastName) ) /Sentity

-

10.11 €ollection of Entity References
Context URL template:

{context-url}#Collection (Sref)

If a response is a collection of entity references, the context URL does not contain the type of the
referenced entities.

Example 22: resource URL and corresponding context URL for a collection of entity references

http://host/service/Customers ("ALFKI') /Orders/Sref
http://host/service/$Smetadata#Collection ($Sref)
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10.12 Entity Reference
Context URL template:

{c

ontext-url}#Sref

If a response is a single entity reference, Sref is the context URL fragment.

Example 23: resource URL and corresponding context URL for a single entity reference

ht
ht

tp://host/service/Orders (10643) /Customer/Sref
tp://host/service/Smetadata#Sref

10.13

Contex
{q

If ares
specifig
MUST
previou

Exampl,

b Property Value
URL template:
ontext-url}#{entity}/{property-path}{select-1ist}

ponse represents an individual property of an entity with a canonical URL, the’context URL
s the canonical URL of the entity and the path to the structural property of that entity. The p
nclude cast segments for properties defined on types derived from the expected type of the
S segment.

b 24: resource URL and corresponding context URL

ath

ht
ht

tp://host/service/Customers (1) /Addresses
tp://host/service/Smetadata#Customers (1) /Addregsses

10.14

Contex
{q

If ares
propert
collecti

Exampl,

L Collection of Complex or Primitive Types

URL template:
ontext-url}#Collection ({type-name}) {select-1list}

bonse is a collection of complex types@r primitive types that do not represent an individual
y of an entity with a canonical URL,-the context URL specifies the fully qualified type of the
bN.

e 25: resource URL and corresponding context URL

ht
ht

tp://host/service/TopFiveHobbies ()
tp://host/service/A$métadata#Collection (Edm.String)

10.15

Contex
{q

If ares

) Complex of Primitive Type

URL template:
ontextsurl}#{type-name} {select-1list}

honse’is a complex type or primitive type that does not represent an individual property of a

N entity

with a

anonical URI ; the context UR] epnnifine the fll“y r_1|||9|ifind i‘ypn of the result

Example 26: resource URL and corresponding context URL

ht
ht

tp://host/service/MostPopularName ()
tp://host/service/$metadata#Edm.String

10.16 Operation Result
Context URL templates:

{context-url}#{entity-set}{/type-name}{select-1list}

{context-url}#{entity-set}{/type-name}{select-list}/Sentity
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{context-url}#{entity}/{property-path}{select-1list}
{context-url}#Collection ({type-name}) {select-1list}
{context-url}#{type-name}{select-1list}

If the response from an action or function is a collection of entities or a single entity that is a member of
an entity set, the context URL identifies the entity set. If the response from an action or function is a
property of a single entity, the context URL identifies the entity and property. Otherwise, the context URL
identifies the type returned by the operation. The context URL will correspond to one of the former
examples.

Examp[ 27 resource LIRL and. Pnrrac’nnnrﬁng context LURL

htjtp://host/service/TopFiveCustomers{ }
htjtp://host/service/Smetadata#Customers

10.17 Delta Response
Context URL template:
{dontext-url}#{entity-set}{/type-name}{select-1list}/Sdelta

The coptext URL of a delta response is the same as the context URL of.the-root entity set, followed by
/$delta.

Example 28: resource URL and corresponding context URL

htjtp://host/service/Customers?SdeltaToken=1234
htjtp://host/service/S$Smetadata#Customers/S$delta

10.18 Item in a Delta Response

Context URL templates:
{dontext-url}#{entity-set}/Sdg2ctedEntity
{dontext-url}#{entity-set}/$link
{dontext-url}l#{entity-setd/SdeletedLink

In addition to new or changed entities which have the canonical context URL for an entity a delta
responge can contain deleted entities, new links, and deleted links. They are identified by the

corresgonding context URLSfragment. {entity-set} corresponds to the set of the deleted entity, or
source [entity for an added.or deleted link.

10.19 $sall Response

Context URL template:
{qorzext-url}#Collection (Edm.EntityType)

Responses 10 requests 1o the virtual collection Sall (see [OData-URL]) use the built-in abstract entity
type. Each single entity in such a response has its individual context URL that identifies the entity set or
singleton.

10.20 $crossjoin Response

Context URL template:

{context-url}#Collection (Edm.ComplexType)
Responses to requests to the virtual collections Scrossjoin(...) (see [OData-URL]) use the built-in
abstract complex type. Single instances in these responses do not have a context URL.
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11 Data Service Requests

11.1 Metadata Requests

An OData service is a self-describing service that exposes metadata defining the entity sets,
relationships, entity types, and operations.

I ) - - . .
11.1.FService Document Request

Servicqd documents enable simple hypermedia-driven clients to enumerate and explore the resourdes
offered|by the data service.

OData pervices MUST support returning a service document from the root URL of the service (the service
root).

The format of the service document is dependent upon the format selected. For example, in Atom the
service|document is an AtomPub service document (as specified in [RFC5023]).

11.1.2 Metadata Document Request

An OData Metadata Document is a representation of the data model.that describes the data and
operatipns exposed by an OData service.

[OData-CSDL] describes an XML representation for OData métadata documents and provides an XML
schemI to validate their contents. The media type of the XML representation of an OData metadata
document is application/xml.

OData pervices MUST expose a metadata document that describes the data model exposed by thé
service| The Metadata Document URL MUST be thédioot URL of the service with Smetadata app
To retripve this document the client issues a GET request to the metadata document URL.

o

nded.

If a request for metadata does not specify a-format preference (via Accept header or sformat) then the
XML representation MUST be returned.

11.1.3 Metadata Service Doctument Request

An OData Service MAY expose a-Metadata Service. An OData Metadata Service is a representation of
the datd model that describes.the data and operations exposed by an OData service as an OData service
with a flxed (meta) data model.

A metafata service MUST use the schema defined in [OData-CSDL]. The root URL of the metadata
service|is the metadata document URL of the service with a forward slash appended. To retrieve this
document the clientissues a GET request to the metadata service root URL

11.2 Requesting Data

OData harminac ot pasiacte far Aota v o LITTD ~om e~ Acta
STTVICCS SUPPOUTTCUUCStSToTrUatavia ri 1 - oo ToqUCotST

The path of the URL specifies the target of the request (for example; the collection of entities, entity,
navigation property, structural property, or operation). Additional query operators, such as filter, sort,
page, and projection operations are specified through query options.

This section describes the types of data requests defined by OData. For complete details on the syntax
for building requests, see [OData-URL].

OData services are hypermedia driven services that return URLSs to the client. If a client subsequently
requests the advertised resource and the URL has expired, then the service SHOULD respond with 410
Gone. If this is not feasible, the service MUST respond with 404 Not Found.
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The format of the returned data is dependent upon the request and the format specified by the client,
either in the Accept header or using the $format query option.

11.2.1 Evaluating System Query Options

OData defines a number of system query options that allow refining the request. The result of the request
MUST be as if the system query options were evaluated in the following order.

Prior to applying any server-driven paging:

e Ssearch

e rSfiriter
e |Scount
e |[Sorderby
e [S$Sskip
e |[Stop
After applying any server-driven paging:
o |[Sexpand
e |Sselect

e |Sformat

11.2.2 Requesting Individual Entities

To retripve an individual entity, the client makes a GET request to the read URL of an entity.

The regd URL can be obtained from a response payload’containing that instance, for example as g self-
link in gn [OData-Atom] payload. In addition, Services MAY support conventions for constructing g read
URL uding the entity's key value(s), as described in*[OData-URL].

The sel of structural or navigation properties_to,return may be specified through $select or Sexpand
system|query options.

Clients[MUST be prepared to receive additional properties in an entity or complex type instance that are
not advertised in metadata, even foritypes not marked as open.

with a

Not

y URL

For complex typed properties, the path can be further extended with the name of an individual property of
the complex type.

See [OData-URL] for details.
If the property is single-valued and has the nul1l value, the service responds with 204 No Content.

If the property is not available, for example due to permissions, the service responds with 404 Not
Found.

Example 29:

http://host/service/Products (1) /Name
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11.2.3.1 Requesting a Property's Raw Value using $value

To retrieve the raw value of a primitive type property, the client sends a GET request to the property value
URL. See the [OData-URL] document for details.

The Content-Type of the response is determined using the Accept header and the $format system
query option.

The default format for single primitive values except Edm.Binary and the Edm. Geo types is
text/plain.

The default format for Edm. Geo types is text/plain using the WKT (well-known text) format, see rules
fullCprIecriontiterar, U ILMestringLiterar, fturMurttrrotntLiterar,
fullMyiltiLineStringLiteral, fullMultiPolygonLiteral, fullPointLiteral, and
fullPplygonLiteral in [OData-ABNF].

The default format for Edm.Binary is the format specified by the Core .MediaType annetation of this
property (see [OData-VocCore]) if this annotation is present. If not annotated, the format cannot b
predict¢d by the client.

W

A $vallue request for a property that is null resultsina 204 No Content response.

If the pfoperty is not available, for example due to permissions, the service fesponds with 404 Nof
Found

Examplg 30:

htjtp://host/service/Products (1) /Name/S$value

11.2.4 Specifying Properties to Return

The $splect and sexpand system query options enable the client to specify the set of structural
propertles and navigation properties to include in a.response. The service MAY include additional
propertles not specified in $select and $expand,including properties not defined in the metadata
document.

11.2.4.1 System Query Option $select

The $select system query option requests that the service return only the properties, dynamic

propertles, actions and functions(explicitly requested by the client. The service returns the specifieq
content, if available, along with*any available expanded navigation properties, and MAY return addjtional
informgtion.

The value of the $select-query option is a comma-separated list of properties, qualified action names,
qualified function names, the star operator (*), or the star operator prefixed with the namespace or|alias
of the schema in arder to specify all operations defined in the schema.

Examplg 31: request only the Rating and ReleaseDate for the matching Products

htjtpl//host/service/Products?$select=Rating,ReleaseDate

It is also possible to request all structural properties, including any dynamic properties, using the star
operator. The star operator SHOULD NOT introduce navigation properties, actions or functions not
otherwise requested.

Example 32:

http://host/service/Products?$select=*

Properties of related entities can be specified by including the $select query option within the sexpand.

Example 33:

http://host/service/Products?$expand=Category (Sselect=Name)

odata-v4.0-errata02-os-part1-protocol-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 38 of 74

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

The properties specified in Sselect are in addition to any expanded navigation properties.

Example 34: these two requests are equivalent

http://host/service/Categories?S$select=CategoryName&Sexpand=Products
http://host/service/Categories?S$select=CategoryName, Productsé&$Sexpand=Products

It is also possible to request all actions or functions available for each returned entity.

Example 35:

http://host/service/Products?$select=DemoService.*

If the Skelect query option is not specified, the service returns the full set of properties or a defaylt set
of properties. The default set of properties MUST include all key properties.
If the sgrvice returns less than the full set of properties, either because the client specified a select pr
becausk the service returned a subset of properties in the absence of a select, the context URL MUST
reflect the set of selected properties and expanded navigation properties.

11.2.4.2 System Query Option $expand

The $elkpand system query option indicates the related entities that MUST’be-tepresented inline. The
service| MUST return the specified content, and MAY choose to return additional information.
The value of the Sexpand query option is a comma-separated list of havigation property names,
optiondlly followed by a /Sref path segment or a /Scount path segment, and optionally a

parentlesized set of expand options (for filtering, sorting, selecting; paging, or expanding the related
entities).

For a fyll description of the syntax used when building requésts, see [OData-URL].

Examplg 36: for each customer entity within the Customers ‘ehtity set the value of all related Orders will be
represented inline

htjtp://host/service.svc/Customers?$éxpand=0rders

Examplg 37: for each customer entity within the-Customers entity set the references to the related Orders willlbe
represented inline

htjtp://host/service.svc/Customers?Sexpand=0rders/Sref

11.2.4.2.1 Expand Optiens

The sel of expanded entities can be further refined through the application of expand options, expressed
as a semicolon-separated list of system query options, enclosed in parentheses, see [OData-URL].
Allowed system query options are $filter, $Sselect, Sorderby, $skip, Stop, Scount, $search,
Sexpand, andShevels.

Examplg 38:(for'each customer entity within the Customers entity set, the value of those related Orders whpse
Amount]is‘'greater than 100 will be represented inline

http://host/service.svc/Customers?$Sexpand=0rders ($filter=Amount gt 100)

Example 39: for each order within the Orders entity set, the following will be represented inline:

e The Items related to the Orders identified by the resource path section of the URL and the
products related to each order item.

e The customer related to each order returned.

http://host/service.svc/Orders?S$Sexpand=Items ($Sexpand=Product), Customer

Example 40: for each customer entity in the Customers entity set, the value of all related InHouse Staff will be
represented inline if the entity is of type VipCustomer or a subtype of that. For entities that are not of type
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VipCustomer, or any of its subtypes, that entity may be returned with no inline representation for the expanded
navigation property InHouseStaff (the service can always send more than requested)

http://host/service.svc/Customers?Sexpand=SampleModel .VipCustomer/InHouseStaff

11.2.4.2.1.1 Expand Option $levels

The $1evels expand option can be used to specify the number of levels of recursion for a hierarchy in
which the related entity type is the same as, or can be cast to, the source entity type. The same expand
options are applied at each level of the hierarchy.

ServicgsHA S re-Sympontvarde e xaccttoto e e varde s mtmhatcase-mey o
solve cfrcular dependencies by injecting an entity reference somewhere in the circular dependency.

Clients|using $1evels=max MUST be prepared to handle entity references in cases were aycircular
reference would occur otherwise.

Examplé 41: return each employee from the Employees entity set and, for each employee thatis|a manager, return
all direcf reports, recursively to four levels

htitp://contoso.com/HR/Employees?$expand=Model .Manager/DirectReports ($levels=4

11.2.% Querying Collections

OData pervices support querying collections of entities, complex type.instances, and primitive valugs.

The tarpet collection is specified through a URL, and query operations such as filter, sort, paging, and
projectipn are specified as system query options provided as-quiery options. The names of all systgm
query dptions are prefixed with a dollar ($) character.

The sare system query option MUST NOT be specifiedsmore than once for any resource.
An OData service MAY support some or all of the system query options defined. If a data service does
not support a system query option, it MUST fail any.request that contains the unsupported option and
SHOULD return 501 Not Implemented.
11.2.5.1 System Query Option $filter

The $f}ilter system query option restricts the set of items returned.

Examplg 42: return all Products whose Price is less than $10.00

htltp: //host/servicé&/Products?$filter=Price 1t 10.00

The $cpunt segment may be used withina $filter expression to limit the items returned based on
the exdct count of related entities or items within a collection-valued property.

Examplé 43: returmall Categories with less than 10 products

htjtp: /7/hest/service/Categories?$filter=Products/$Scount 1t 10

The value.of the $filter option is a Boolean expression as defined in [OData-ABNF].

11.2.5.1.1 Built-in Filter Operations

OData supports a set of built-in filter operations, as described in this section. For a full description of the
syntax used when building requests, see [OData-URL].
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Operator | Description Example

Comparison Operators

eq Equal Address/City eq 'Redmond'

ne Not equal Address/City ne 'London'

gt Greater than Price gt 20

ge Greater than or equal Price ge 10

1t Less than Price 1t 20

le Less than or equal Price le 100

has Has flags Style has Sales.Color'Yellow'

Logicpl Operators

and Logical and Price le 200 and Price gt 3.5
or Logical or Price le 3.5 or Price gt 200
not Logical negation not endswith (Description(Amilk')

Arithmetic Operators

add Addition Price add 5 gt 10
sub Subtraction Price sub 5 gt\l0
mul Multiplication Price mul @;gt 2000
div Division Price div 2 gt 4
mod Modulo Prige mod 2 eq O

Grouping Operators

()

Precedence grouping (Price sub 5) gt 10

11.2.4.1.2 Built-in Query Functions

OData pupports a setyof*built-in functions that can be used within $fi1ter operations. The following
table ligts the available functions. For a full description of the syntax used when building requests, see
[OData-URL].
OData does-nat'define an ISNULL or COALESCE operator. Instead, there is a null literal that can be
used in|cemparisons.

Function Example
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Function

Example

String Functions

contains contains (CompanyName, 'freds"')
endswith endswith (CompanyName, 'Futterkiste')
startswith startswith (CompanyName, 'Alfr')
length length (CompanyName) eq 19

indefof indexof (CompanyName, 'l1freds') eq 1

substring

substring (CompanyName,1l) eq 'lfreds Futterkiste'

toloyer tolower (CompanyName) eq 'alfreds futterkiste'

toupper toupper (CompanyName) eq 'ALFREDS FUTTERKISTE!

trim trim (CompanyName) eqg 'Alfreds Futterkiste'

concat concat (concat (City,"', '), Country) eq¥Berlin, Germany'

Date Functions

year year (BirthDate) eq 0
month month (BirthDate) eq 12
day day (StartTime) eq 8
hour hour (StartTime) eq 1
minute minute (StartTime) éqg O
seconpd second (StartTime) eq O

fractionalseconds

second (StartTime) eq 0

date

date«(StartTime) ne date (EndTime)

time

time (StartTime) le StartOfDay

totaloffsetminutes

totaloffsetminutes (StartTime) eqg 60

now

StartTime ge now ()

mindgtetime

StartTime eq mindatetime ()

maxdgtetime

EndTime eq maxdatetime ()

Math Forrctions

round round (Freight) eq 32
floor floor (Freight) eq 32
ceiling ceiling(Freight) eq 33
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Function Example

Type Functions

cast cast (ShipCountry, Edm.String)
isof isof (NorthwindModel.Order)
isof isof (ShipCountry,Edm.String)

Geo Functions

geo.dlistance geo.distance (CurrentPosition, TargetPosition)
geo.length geo.length (DirectRoute)
geo.lntersects geo.intersects (Position, TargetArea)

11.2.59.1.3 Parameter Aliases
Parameter aliases can be used in place of literal values in function parametefs or withina sfiltef or
Sorderby expression. Parameters aliases are names beginning with an at'sign (@).

Actual parameter values are specified as query options in the query part-of the request URL. The query
option mame is the name of the parameter alias, and the query option.value is the value to be used|for the
specifigd parameter alias.

Examplé 44: returns all employees whose Region property matchesthe string parameter value "WA"

htjtp://host/service.svc/Employees?$filter=Region eq @pl&@pl="WA'

Paramgter aliases allow the same value to be used multiple times in a request and may be used t9
reference primitive values, complex, or collection values.

If a parameter alias is not given a value in the Query part of the request URL, the value MUST be
assumed to be null. A parameter alias can bedsed in multiple places within a request URL but its yalue
MUST NOT be specified more than once.

11.2.5.2 System Query Option*$orderby

The $ofrderby System Query option specifies the order in which items are returned from the service.

The value of the Sorderby~System Query option contains a comma-separated list of expressions whose
primitive result values are used to sort the items. A special case of such an expression is a propertly path

termingting on a primitive’property. A type cast using the qualified entity type name is required to ofder by
a propgrty defined.on:a derived type.

The expression(can include the suffix asc for ascending or desc for descending, separated from the
property name.by one or more spaces. If asc or desc is not specified, the service MUST order by the
specifigd property in ascending order.

NU” Va TS UUITIT bchlC TTUI I—IIU” va:uca VVhCII bUi‘tillg ill abbclld;llg UIdUI (:IIIGI clftcl TTUI I'IIU” va:uca When
sorting in descending order.

Items are sorted by the result values of the first expression, and then items with the same value for the
first expression are sorted by the result value of the second expression, and so on.

Example 45: return all Products ordered by release date in ascending order, then by rating in descending order

http://host/service/Products?$orderby=ReleaseDate asc, Rating desc

Related entities may be ordered by specifying Sorderby within the Sexpand clause.

Example 46: return all Categories, and their Products ordered according to release date and in descending order of
rating
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http://host/service/Categories?
Sexpand=Products (Sorderby=ReleaseDate asc, Rating desc)

$count may be used within a Sorderby expression to order the returned items according to the exact
count of related entities or items within a collection-valued property.

Example 47: return all Categories ordered by the number of Products within each category

http://host/service/Cateoriges?S$Sorderby=Products/S$count

11.2.5.3 System Query Option $top

The $tpp system query option specifies a non-negative integer n that limits the number of itemsagturned
from a gollection. The service returns the number of available items up to but not greater than the
specifigd value n.

Examplg 48: return only the first five products of the Products entity set

htjtp://host/service/Products?$top=>5

If no unfique ordering is imposed through an $Sorderby query option, the seryice MUST impose a stable
ordering across requests that include S$top.

11.2.9.4 System Query Option $skip

The $slkip system query option specifies a non-negative integer @that excludes the first n items of the
queried collection from the result. The service returns items starting at position n+1.

Examplg 49: return products starting with the 6th product of the_P¥oducts entity set

htjtp://host/service/Products?$skip=5

Where [stop and $skip are used together, $skp MUST be applied before Stop, regardless of the
order ir] which they appear in the request.

Examplg 50: return the third through seventh products of the Products entity set

htltp://host/service/Products?$top=5&Sskip=2

If no urfique ordering is imposed through an Sorderby query option, the service MUST impose a stable
ordering across requests that include Sskip.

11.2.4.5 System Queéry Option $count

The $cpunt system.query option with a value of true specifies that the total count of items within|a
collectipn matching‘the request be returned along with the result.

Example 51: return; along with the results, the total number of products in the collection

htjtpe/,/host/service/Products?$count=true

The count of related entities can be requested by specifying the $count query option within the
Sexpand clause.

Example 52:

http://host/service/Categories?$expand=Products ($Scount=true)

A Scount query option with a value of false (or not specified) hints that the service SHOULD NOT
return a count.

The service returns an HTTP Status code of 400 Bad Request if a value other than true or false is
specified.
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The $count system query option ignores any stop, $skip, or Sexpand query options, and returns the
total count of results across all pages including only those results matching any specified $filter and
$search. Clients should be aware that the count returned inline may not exactly equal the actual number
of items returned, due to latency between calculating the count and enumerating the last value or due to
inexact calculations on the service.

How the count is encoded in the response body is dependent upon the selected format.
11.2.5.6 System Query Option $search

The $search system query option restricts the result to include only those entities matching the specified
search [expression. The definition of what it means to match is dependent upon the implementation].

Example 53: return all Products that match the search term "bike"

htjtp://host/service/Products?$search=bike

The segrch expression can contain phrases, enclosed in double-quotes.

Exampleg 54: return all Products that match the phrase "mountain bike"

htjtp://host/service/Products?$search="mountain bike"

The upper case keyword NOT restricts the set of entities to those that de-not match the specified tefm.

Examplg 55: return all Products that do not match "clothing”

htjtp://host/service/Products?$search=NOT clothing

Multiplg terms within a search expression are separated by-a‘space (implicit AND) or the upper-casge
keyworf AND, indicating that all such terms must be matched.

Exampleg 56: return all Products that match both "mountain” and "bike"

htitp://host/service/Products?$search=mountain AND bike

The upper-case keyword OR is used to returnentities that satisfy either the immediately preceding pr
subsequent expression.

Examplé 57: return all Products that mateh_either "mountain” or "bike"

htjtp://host/service/Prgducts?$search=mountain OR bike

Parentheses within the search expression group together multiple expressions.

Exampleg 58: return all Products that match either "mountain” or "bike" and do not match clothing

htjtp: //host/sekvice/Products?$search= (mountain OR bike) AND NOT clothing

The opgrations within a search expression MUST be evaluated in the following order: grouping opegrator,
NOT opgrator;=AND operator, OR operator

If both psearch and $filter are specified in the same request, only those entities satisfying both
criteria lare+returned-

The value of the $search option is a Boolean expression as defined in [OData-ABNF].

11.2.5.7 Server-Driven Paging

Responses that include only a partial set of the items identified by the request URL MUST contain a link
that allows retrieving the next partial set of items. This link is called a next link; its representation is
format-specific. The final partial set of items MUST NOT contain a next link.

The client can request a maximum page size through the odata.maxpagesize preference. The service
may apply this requested page size or implement a page size different than, or in the absence of, this
preference.
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OData clients MUST treat the URL of the next link as opaque, and MUST NOT append system query
options to the URL of a next link. Services may not allow a change of format on requests for subsequent
pages using the next link. Clients therefore SHOULD request the same format on subsequent page
requests using a compatible Accept header. OData services may use the reserved system query option
$skiptoken when building next links. Its content is opaque, service-specific, and must only follow the
rules for URL query parts.

OData clients MUST NOT use the system query option $skiptoken when constructing requests.

11.2.6 Requesting Related Entities

To reqyest related entities according to a particular relationship, the clientissues a GET request o the
source [entity’s request URL, followed by a forward slash and the name of the navigation property
represgnting the relationship.

If the n@ivigation property does not exist on the entity indicated by the request URL, the service retyrns
404 N¢t Found.

If the rglationship terminates on a collection, the response MUST be the format-specific representation of
the collection of related entities. If no entities are related, the response is the format-specific
represgntation of an empty collection.

If the rglationship terminates on a single entity, the response MUST be the\fermat-specific representation
of the rglated single entity. If no entity is related, the service returns 204_No Content

Examplg 59: return the supplier of the product with D=1 in the Products entity set

htjtp://host/service/Products (1) /Supplier

11.2.7 Requesting Entity References

To reqyest entity references in place of the actual entities, the client issues a GET request with /$def
appended to the resource path.

If the rgsource path does not identify an entity;0r a collection of entities, the service returns 404 Not
Found

If the rgsource path terminates on a collection, the response MUST be the format-specific representation
of a collection of entity references pointing to the related entities. If no entities are related, the resppnse is
the format-specific representation of'an empty collection.

If the rgsource path terminates‘on a single entity, the response MUST be the format-specific
represgntation of an entity.feference pointing to the related single entity. If the resource path terminates
on a single entity and ng-such entity exists, the service returns 404 Not Found.

Examplg 60: collection-with an entity reference for each Order related to the Product with I1D=0

htjtp: //hdst)/service/Products (0) /Orders/Sref

11.2.8.Resolving an Entity-ld

To resolve an entity-id, e.g. obtained in an entity reference, into a representation of the identified entity,
the client issues a GET request to the Sent ity resource which located at the URL $entity relative to
the service root. The entity-id MUST be specified using the system query option $id.

Example 61: return the entity representation for a given entity-id

http://host/service/$entity?$id=http://host/service/Products (0)

A type segment following the $entity resource casts the resource to the specified type. If the identified
entity is not of the specified type, or a type derived from the specified type, the service returns 404 Not
Found.
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After applying a type-cast segment to cast to a specific type, the system query options sselect and
Sexpand can be specified in GET requests to the Sentity resource.

Example 62: return the entity representation for a given entity-id and specify properties to return

http://host/service/$entity/Model.Customer?
$id=http://host/service/Customers ('ALFKI")
&$select=CompanyName, ContactName&Sexpand=Orders

11.2.9 Requesting the Number of Items in a Collection

To reqyestontythemumberofitemsof arcottectiomofentites oritemsof acottection=vatued-property, the
client igsues a GET request with /Scount appended to the resource path of the collection.

On sucgess, the response body MUST contain the exact count of items matching the request after
applying any $filter or $search system query options, formatted as a simple primitivé.integer yalue

with media type text/plain. The returned count MUST NOT be affected by $top, $5Kip, Sorderby,
or Sexpand. Content negotiation using the Accept request header or the $forma©-system query|option
is not allowed with the path segment /Scount.

Examplé 63: return the number of products in the Products entity set

htjtp://host/service/Products/$count

Examplg 64: return the number of all products whose Price is less than $10:00

htjtp://host/service/Products/S$Scount?$filter=Price 1t 10.00

The /slcount segment can be used in combination with the’ $£1i1ter system query option.

Examplg 65: return all customers with more than five interests

htjtp://host/service/Customers?$filtesslnterests/Scount gt 5

11.2.10 System Query Option $format

The $fprmat system query option specifies the media type of the response.

The $fprmat query option, if present)in a request, MUST take precedence over the value(s) specified in
the Acgept request header.

The value of the Sformat guery option is a valid internet media type, optionally including parameters.

In addition, format-specific abbreviations may be used, see [OData-Atom] and [OData-JSON], but format
paramgters MUST NOT.be appended to the format abbreviations.

Exampl¢ 66: the request

htjtp://host/service/Orders?$format=application/json;odata.metadata=full

is equivilet o a request with an Accept header using the same media type; it requests the set of Order entifies
represehted using the JSON media type including full metadata,as specified in [QOData-1JSQON]

Example 67: the request

http://host/service/Orders?S$format=json

is equivalent to a request with the Accept header set to application/json; it requests the set of Order entities
represented using the JSON media type with minimal metadata, as specified in [OData-JSON].

The $format system query option MUST NOT be specified in batch requests as these always use the
media type multipart/mixed.
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In metadata document requests the values application/atom+xml, application/json, their
subtypes and parameterized variants as well as the format-specific abbreviations atom and json are
reserved for future versions of this specification.

11.3 Requesting Changes

Services advertise their change-tracking capabilities by annotating entity sets with the
Capabilities.ChangeTracking term defined in [OData-VocCap].

Clients request that the service track changes to a result by specifying the odata.track-changes
preference on a request. If supported for the request, the service includes a Preference-Applied
header|in the response containing the odata.track-changes preference and includes a delta link on
the lasf| page of results.

11.3.1 Delta Links

Delta links are opaque, service-generated links that the client uses to retrieve subsgquent changeq to a
result.

Delta links are based on a defining query that describes the set of results for which changes are bging
tracked; for example, the request that generated the results containing the delta link. The delta link
encodes the collection of entities for which changes are being tracked, along with a starting point flom
which tp track changes.

If the d&fining query contains a $filter or $search, the response MUST include only changes tI
entities|matching the specified criteria. Added entities MUST bg returned for entities that were added or
changed and now match the specified criteria, and deleted entifies MUST be returned for entities that are
changed to no longer match the criteria of Sfilter or $séarch.

The delta link MUST NOT encode any client top or skip.value, and SHOULD NOT encode a request for
an inling count.

If the defining query includes expanded relationships, the delta link MUST return changes, additionss, or
deletions to the expanded entities, as well as added or deleted links to expanded entities.

Entitied are considered changed if any of the ‘structural properties have changed. Changes to relat¢d
entities|and to streams are not considereda change to the entity containing the stream or navigatign
propertl.
If the defining query contains a projéction, the generated delta link SHOULD logically include the same

projectipn, such that the delta query only includes fields specified in the projection. Services MAY yse the
projectipn to limit the entities returned to those that have changed within the selected fields, but thg client
MUST bpe prepared to receive entities returned whether or not the field that changed was specified fin the
projectipn.

11.3.2 Using-Pelta Links
The cli%nt requests changes by invoking the GET method on the delta link. The client MUST NOT gttempt

to appgnd system query options to the delta link. The Accept header MAY be used to specify the fesired
response format

The /$count segment can be appended to the path of a delta link in order to get just the number of
changes available. The count includes all added, changed, or deleted entities, as well as added or
deleted links.

The results of a request against the delta link may span multiple pages but MUST be ordered by the
service across all pages in such a way as to guarantee consistency when applied in order to the response
which contained the delta link.

Services SHOULD return only changed entities, but MAY return additional entities matching the defining
query for which the client will not see a change.
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In order to continue tracking changes beyond the current set, the client specifies odata.track-
changes on the initial request to the delta link but is not required to repeat it for subsequent pages. The
new delta link appears at the end of the last page of changes and MUST return all changes subsequent
to the last change of the previous delta link.

If no changes have occurred, the response is an empty collection that contains a delta link for subsequent
changes if requested. This delta link MAY be identical to the delta link resulting in the empty collection of
changes.

If the delta link is no longer valid, the service responds with 410 Gone, and SHOULD include the URL for
refetching the entire set in the Location header of the response.

11.4 Pata Modification

Updataple OData services support Create, Update, and Delete operations for some or all exposed
entities| Additionally, Actions supported by a service can affect the state of the system.

A successfully completed Data Modification Request must not violate the integrity of the“data.

The clignt may request whether content be returned from a Create, Update, or Délete request, or the
invocatjon of an Action, by specifying the return Prefer header.

11.4.1 Common Data Modification Semantics

Data Mpdification Requests share the following semantics.

11.4.1.1 Use of ETags for Avoiding Update Confliets

If an ETag value is specified in an I£-Match or I f-None<Match header of a Data Modification Request
or Actign Request, the operation MUST only be invoked.if.the i f-match or i f-none-match condition is
satisfiefl.

The ETlag value specified in the i f-match or i f~hone-match request header may be obtained from an
ETag header of a response for an individual entity, or may be included for an individual entity in a format-
specifig manner.

11.4.4.2 Handling of DateTimeOffset Values

Servicds SHOULD preserve the pffset of Edm. DateTimeOf fset values, if possible. However, whiere the
underlyling storage does not support offset services may be forced to normalize the value to some
comman time zone (i.e. UTC)in which case the result would be returned with that time zone offset] If the
service|normalizes values, it MUST fail evaluation of the query functions year, month, day, hour| and

time for literal values that are not stated in the time zone of the normalized values.

11.4.1.3 Handling of Properties Not Advertised in Metadata

Clients[MUST be prepared to receive additional properties in an entity or complex type instance that are
not advertised in metadata, even for types not marked as open. By using PATCH when updating ejﬂities,
clients ¢ i i i

11.4.1.4 Handling of Consistency Constraints

Services may impose cross-entity consistency constraints. Certain referential constraints, such as
requiring an entity to be created with related entities can be satisfied through creating or linking related
entities when creating the entity. Other constraints might require multiple changes to be specified together
in a single atomic change set.
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11.4.1.5 Returning Results from Data Modification Requests

Clients can request whether created or modified resources are returned from create, update, and upsert
operations using the return preference header. In the absence of such a header, services SHOULD
return the created or modified content unless the resource is a stream property value.

When returning content other than for an update to a media entity stream, services MUST return the
same content as a subsequent request to retrieve the same resource. For updating media entity streams,
the content of a non-empty response body MUST be the updated media entity.

11.4.2 Create an Entity

To cregte an entity in a collection, the client sends a POST request to that collection's URL. The 2T
body MUST contain a single valid entity representation.

An entity may also be created as the result of an Upsert operation.
If the tgrget URL for the collection is a navigation link, the new entity is automatically lihked to the gntity
containjng the navigation link.

To cregte an open entity (an instance of an open type), additional property values beyond those specified
in the metadata MAY be sent in the request body. The service MUST treat thése as dynamic propgrties
and adgl them to the created instance.

If the eptity being created is not an open entity, additional property values)beyond those specified in the
metadgta SHOULD NOT be sent in the request body. The service MUST fail if unable to persist all
property values specified in the request.

Properties computed by the service (annotated with the term Co're . Computed, see [OData-
VocCofe]OData-VocCore) and properties that are tied to properties of the principal entity by a referential
constraint, can be omitted and MUST be ignored if includedin the request.

Upon spccessful completion, the response MUST contain a Location header that contains the edit URL
or read|URL of the created entity.

Upon spiccessful completion the service MUST respond with either 201 Created, or 204 No Cohtent
if the rgquest included a return Prefer header with a value of return=minimal.

11.4.2.1 Link to Related Entities:When Creating an Entity

To cregte a new entity with links to.existing entities in a single request, the client includes the entity-ids of
the entities related through the cerfesponding navigation properties in the request body.
The regresentation for binding.information is format-specific.

Examplé 68: using the JSON-format the client can create a new manager entity with links to two existing employees
by appljing the odata «birmd annotation to the Di rectReports navigation property

{

"Qodata\type": "#Northwind.Manager",

"Emp+oyeeID": 1,

"DirectReports@odata.bind": [
"Http://host/service/Employees (5)",
"http://host/service/Employees (6)"

]

}

Example 69: using the Atom format the client can create a new manager entity with links to two existing employees
by including a navigation link element for each employee in the Atom entry representing the manager

<entry>
<id> http://host/service /Employees (1)</id>
<title type="text" />
<updated>2011-02-16T01:00:25%2</updated>
<author><name /></author>
<link rel="http://docs.oasis-open.org/odata/ns/related/DirectReports"
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href="http://host/service/Employees (5)"
type="application/atom+xml; type=entry"
title="Direct Reports" />
<link rel="http://docs.oasis-open.org/odata/ns/related/DirectReports"
href="http://host/service/Employees (6)"
type="application/atom+xml; type=entry"
title="Direct Reports" />
<category term="NorthwindModel.Manager"
scheme="http://odata.org/scheme" />
<content type="application/xml">
<metadata:properties>
ddld.Lilployececlil -1 ddald.LnillpLloyecell
</metadata:properties>
/content>
</lentry>

Upon spiccessful completion of the operation, the service creates the requested entity and relates if to the
requesied existing entities.

If the tgrget URL for the collection the entity is created in and binding informatiomprovided in the PPST
body contradicts the implicit binding information provided by the request URL;the request MUST fail and
the seryice respond with 400 Bad Request.

[

Upon failure of the operation, the service MUST NOT create the new entity. In particular, the servig
MUST pever create an entity in a partially-valid state (with the navigation property unset).

11.4.2.2 Create Related Entities When Creating an Entity

A requgst to create an entity that includes related entities, «eprésented using the appropriate inline
represgntation, is referred to as a “deep insert”. Media entities, whose binary representation cannof be
represgnted inline, cannot be created within a deep insert.

If the inline representation contains a value for a computed property or dependent property of a referential
constrdint, the service MUST ignore that value when creating the related entity.

On sucgess, the service MUST create all entities and relate them. If the request included a returnp
Prefer header with a value of return=representation and is applied by the service, the responfse
MUST pe expanded to at least the level‘that was present in the deep-insert request.

On failyre, the service MUST NOT. create any of the entities.

11.4.3 Update an Entity

Servicgs SHOULD support PATCH as the preferred means of updating an entity. PATCH provides more
resilienty between clients and services by directly modifying only those values specified by the client.

The se[nantics of EATCH, as defined in [RFC5789], is to merge the content in the request payload with
the [enlity’s] current state, applying the update only to those components specified in the request bpdy.
Collection properties and primitive properties provided in the payload corresponding to updatable
propertles’MUST replace the value of the corresponding property in the entity or complex type. Migsing
propertjes.of the containing entity or complex property, including dynamic properties, MUST NOT he
directly altered unless as a side effect of changes resulting from the provided properties.

Services MAY additionally support PUT, but should be aware of the potential for data-loss in round-
tripping properties that the client may not know about in advance, such as open or added properties, or
properties not specified in metadata. Services that support PUT MUST replace all values of structural
properties with those specified in the request body. Missing non-key, updatable structural properties not
defined as dependent properties within a referential constraint MUST be set to their default values.
Omitting a non-nullable property with no service-generated or default value from a PUT request results in
a 400 Bad Request error. Missing dynamic structural properties MUST be removed or set to null.
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Updating a dependent property that is tied to a key property of the principal entity through a referential
constraint updates the relationship to point to the entity with the specified key value. If there is no such
entity, the update fails.

Updating a principle property that is tied to a dependent entity through a referential constraint on the
dependent entity updates the dependent property.

Key and other non-updatable properties, as well as dependent properties that are not tied to key
properties of the principal entity, can be omitted from the request. If the request contains a value for one
of these properties, the service MUST ignore that value when applying the update.

The service ignores entity id and entity type values in the payload when applying the update.
for

rty that

®

If the eptity being updated is open, then additional values for properties beyond,those specified in the
metadgta or returned in a previous request MAY be sent in the request body. The service MUST treat
these as dynamic properties.

If the eptity being updated is not open, then additional values for propetties beyond those specified in the

metaddta or returned in a previous request SHOULD NOT be sentin the request body. The service
MUST fail if it is unable to persist all updatable property values/specified in the request.

On suctess, the response MUST be a valid success response

11.4.4 Upsert an Entity

An upsert occurs when the client sends an updatefequest to a valid URL that identifies a single entity
that dogs not exist. In this case the service MUST handle the request as a create entity request or fail the
requesy altogether.

Upsertg are not supported against media.entities or entities whose keys values are generated by the
service| Services MUST fail an update request to a URL that would identify such an entity and the entity
does not yet exist.

Key anfl other non-updatable properties, as well as dependent properties that are not tied to key
propertles of the principal entity,.MUST be ignored by the service in processing the Upsert request

To enstrre that an updaterequest is not treated as an insert, the client MAY specify an 1f-Match header
in the update request. The service MUST NOT treat an update request containing an If-Match header
as an insert.

A PUT ¢or pATCH-request MUST NOT be treated as an update if an Tf-None-Match header is spgcified
with a Jalue of 0.

11.4.%Delete an Entity

A successful DELETE request to an entity's edit URL deletes the entity. The request body SHOULD be
empty. Singleton entities cannot be deleted.

On successful completion of the delete, the response MUST be 204 No Content and contain an empty
body.

Services MUST implicitly remove relations to and from an entity when deleting it; clients need not delete
the relations explicitly.

Services MAY implicitly delete or modify related entities if required by integrity constraints. If integrity
constraints are declared in Smetadata using a ReferentialConstraint element, services MUST
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modify affected related entities according to the declared integrity constraints, e.g. by deleting dependent
entities, or setting dependent properties to null or their default value.

11.4.6 Modifying Relationships between Entities

Relationships between entities are represented by navigation properties as described in Data Model. URL
conventions for navigation properties are described in [OData-URL].

11.4.6.1 Add a Reference to a Collection-Valued Navigation Property

A successful POST request to a navigation property's references collection adds a relationship to an
existingd entity. The request body MUST contain a single entity reference that identifies the entityto|be
added.|[See the appropriate format document for details.

On sucpessful completion, the response MUST be 204 No Content and contain an empty.body.

11.4.4.2 Remove a Reference to an Entity

A succgssful DELETE request to the URL that represents a reference to a related, entity removes th
relationship to that entity.

®

For collection-valued navigation properties, the entity reference of the entityto be removed MUST be
specifigd using the $id query string option.

For single-valued navigation properties, the $id query string option MUST NOT be specified.
The DE[LETE request MUST NOT violate any integrity constraints in the data model.
On sucfessful completion, the response MUST be 204 No-‘Cgntent and contain an empty body.

11.4.4.3 Change the Reference in a Single<Valued Navigation Property

A succeéssful PUT request to a single-valued navigation property’s reference resource changes the [related
entity. The request body MUST contain a single entity reference that identifies the existing entity to|be
related] See the appropriate format documentfor details.

On sucgessful completion, the response MUST be 204 No Content and contain an empty body.

Alternalively, a relationship MAY be updated as part of an update to the source entity by including the
requiredl binding information for the.new target entity. This binding information is format-specific, sge
[OData-JSON] and [OData-Atom] for details.

11.4.7 Managing Media Entities

A medig entity is an entity that represents an out-of-band stream, such as a photograph.

A media entity MUST have a source URL that can be used to read the media stream, and MAY haye a
media ¢dit URL(that can be used to write to the media stream.

Becaude a media entity has both a media stream and standard entity properties special handling is
required,

11.4.7.1 Creating a Media Entity

A POST request to a media entity's entity set creates a new media entity. The request body MUST contain
the media value (for example, the photograph) whose media type MUST be specified in a Content-
Type header.

Upon successful completion, the response MUST contain a Location header that contains the edit URL
of the created entity.

Upon successful completion the service responds with either 201 Created, or 204 No Content if the
request included a return Prefer header with a value of return=minimal.
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11.4.7.2 Editing a Media Entity Stream

A successful PUT request to the media edit URL of a media entity changes the media stream of the entity.
If the entity includes an ETag value for the media stream, the client MUST include an If-Match header
with the ETag value.

The request body MUST contain the new media value for the entity whose media type MUST be specified
in a Content-Type header.

If the request to edit a media stream returns a non-empty response body, the response body MUST
contain the updated media entity.

11.4.1.3 Deleting a Media Entity

A suchssfuI DELETE request to the entity's edit URL or to the edit URL of its media resource deletes the
media ¢ntity as described in Delete an Entity.

Deleting a media entity also deletes the media associated with the entity.

11.4.8 Managing Stream Properties

An entify may have one or more stream properties. Stream properties are properties of type
Edm.Stream.

=

The values for stream properties do not appear in the entity payload. Instead, the values are read q
written through URLs.

11.4.8.1 Editing Stream Values
A succgssful PUT request to the edit URL of a stream property changes the media stream associated with
that prqperty.
If the sfream metadata includes an ETag value, the ¢client SHOULD include an If-Match header With the
ETag vplue.

The request body MUST contain the new media value for the stream whose media type MUST be
specifigd in a Content-Type header. It may have a Content-Length of zero to set the stream ¢lata to
empty.
Stream| properties MAY specify a list-of acceptable media types using an annotation with term
Core.AcceptableMediaTypes,/see [OData-VocCore].

11.4.8.2 Deleting Stream Values

A successful DELETEwrequest to the edit URL of a stream property attempts to set the property to rfull and
results jn an error if,thie property is non-nullable.

Attempling to request a stream property whose value is null results in 204 No Content.

11.4.9 Managing Values and Properties Directly

Values and properties can be explicitly addressed with URLs. The edit URL of a property is the edit URL
of the entity appended with the path segment(s) specifying the individual property. The edit URL allows
properties to be individually modified. See [OData-URL] for details on addressing.

11.4.9.1 Update a Primitive Property

A successful PUT request to the edit URL for a primitive property updates the value of the property. The
message body MUST contain the new value, formatted as a single property according to the specified
format.
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A successful PUT request to the edit URL for the raw value of a primitive property updates the property
with the raw value specified in the payload. The payload MUST be formatted as an appropriate content
type for the raw value of the property.

The same rules apply whether this is a regular property or a dynamic property.
Upon successful completion of the update, the response MUST be a valid update response.

11.4.9.2 Set a Value to Null
A successful DELETE request to the edit URL for a structural property, or to the edit URL of the raw value
of a primitive property, sets the property to null. The request body is ignored and should be empty.

A DELHTE request to a non-nullable value MUST fail and the service respond with 400 Bad R&gyest or
other appropriate error.

T

property. A missing dynamic property is defined to be the same as a dynamic property-with value rjull.
All dynamic properties are nullable.

On suckess, the service MUST respond with 204 No Content and an empty body.

The saPe rules apply whether the target is the value of a regular property or the value of,a'dynami

Updating a primitive property or a complex property with a null value also sets§ the property to null.

11.4.9.3 Update a Complex Property
A succegssful PATCH request to the edit URL for a complex typed propérty updates that property. The
reques{ body MUST contain a single valid representation for the target complex type.

The sefvice MUST directly modify only those properties of th€ ‘complex type specified in the paylogd of
the PATCH request.

The sefvice MAY additionally support clients sending a-PUT request to a URL that specifies a complex
type. In[ this case, the service MUST replace the entire complex property with the values specified in the
request body and set all unspecified properties totheir default value.

On suckess, the response MUST be a valid update response.

11.4.9.4 Update a Collection Praoperty

A suc’c\:lfssful PUT request to the editdtURL of a collection property updates that collection. The messgage
body MUST contain the desired new value, formatted as a collection property according to the specified
format.

The sefvice MUST replace-the entire value with the value supplied in the request body.
Since qollection members have no individual identity, PATCH is not supported for collection properties.
On suckess, the respense MUST be a valid update response.

11.5 Pperations

Custom operations (Actions and Functions) are represented as Action, ActionImport, Functilon,
and FunctionImport efementsimfOData-CSDLY:

11.5.1 Binding an Operation to a Resource

Actions and Functions MAY be bound to an entity type, primitive type, complex type, or a collection. The
first parameter of a bound operation is the binding parameter.

The namespace- or alias-qualified name of a bound operation may be appended to any URL that
identifies a resource whose type matches, or is derived from, the type of the binding parameter. The
resource identified by that URL is used as the binding parameter value.

Example 70: the function MostRecentOrder can be bound to any URL that identifies a SampleModel .Customer
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<Function Name="MostRecentOrder" ReturnType="SampleModel.Order"
IsBound="true">
<Parameter Name="customer" Type="SampleModel.Customer" />
</Function>

Example 71: invoking the MostRecentOrder function with the value of the binding parameter customer being the
entity identified by http://host/service/Customers (6)

http://host/service/Customers (6) /SampleModel .MostRecentOrder ()

11.5.2 Ad\/prfiqing Available Olnpr:-n‘ian within a Paylnad

Servicgs MAY return the available actions and/or functions bound to a particular entity as part of the entity
represgntation within the payload. The representation of an action or function depends on the.format. An
efficienf format that assumes client knowledge of metadata SHOULD NOT include actions ‘and fun¢tions
in the payload that are available on all instances and whose target URL can be computed via metadata
following standard conventions defined in [OData-URL].

Example 72: given a GET request to http://host/service/Customers ('ALFKI')the service might respond
with a Qustomer that includes the SampleEntities.MostRecentOrder function bound to the entity

{
"Qodata.context": ...,
"#SampleEntities.MostRecentOrder": ({

"title": "Most Recent Order",

"target": "Customers ('ALFKI')/SampleEntitieg.MostRecentOrder ()"
1
"CustomerID": "ALFKI",
"CompanyName": "Alfreds Futterkiste",

11.5.3 Functions

Functigns are operations exposed by an OData service that MUST return data and MUST have no
observable side effects.

11.5.3.1 Invoking a Function

To invoke a function bound te.a resource, the client issues a GET request to a function URL. A fungtion
URL may be obtained from~a previously returned entity representation or constructed by appending the
namespace- or alias-qualified function name to a URL that identifies a resource whose type is the $ame
as, or derived from, the type of the binding parameter of the function. The value for the binding parameter
is the vhlue of thedesource identified by the URL prior to appending the function name, and additignal
paramgter values ‘are specified using inline parameter syntax. If the function URL is obtained from g
previously retarned entity representation, parameter aliases that are identical to the parameter na:l\e

precededby-an at (@) sign MUST be used. Clients MUST check if the obtained URL already contains a

query part-and appropriately precede the parameters either with an ampersand (&) or a question mark

(2)-

Functions can be used within sfilter or Sorderby system query options. Such functions can be
bound to a resource, as described above, or called directly by specifying the namespace- (or alias-)
qualified function name. Parameter values for functions within Sfilter or Sorderby are specified
according to the inline parameter syntax.

To invoke a function through a function import the client issues a GET request to a URL identifying the

function import and passing parameter values using inline parameter syntax. The canonical URL for a
function import is the service root, followed by the name of the function import.
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Additional path segments and system query options may be appended to a URL or a path segment that
identifies a composable function (or function import) as appropriate for the type returned by the function
(or function import).

Services MAY support invoking a function or function import using a PUT, POST, PATCH or DELETE
requests where the target of the operation is the result of the function.

Example 73: add a new item to the list of items of the shopping cart returned by the composable MyShoppingCart
function import

POST http://host/service/MyShoppingCart () /Items

Parameter values passed to functions MUST be specified either as a URL literal (for primitive-typeg$) or as
a JSON formatted OData object (for complex types or collections of primitive types or complex'typas).

If a collection-valued function has no result for a given parameter value combination, the.response[is the
format-gpecific representation of an empty collection. If a single-valued function with @ndallable retUrn-type
has noresult, the service returns 204 No Content.

If a single-valued function with a non-nullable return type has no result, the servicé returns 4xx. Fdr
functions that return a single entity 404 Not Found is the appropriate response code.

For a cpmposable function the processing is stopped when the functionfesult requires a 4xx response,
and continues otherwise.

Functign imports MUST NOT be used inside either the $filter er'$orderby system query optiops.

11.5.3.1.1 Inline Parameter Syntax

Paramgter values are specified inline by appending a comma-separated list of parameter values,
enclosgd by parenthesis to the function name.

Each parameter value is represented as a name/value pair in the format Name=Value, where Namg is the
name df the parameter to the function and value is the parameter value.

Examplg 74: invoke a Sales.EmployeesByManager function which takes a single ManagerID parameter Via the
function|import EmployeesByManager

htltp://host/service/EmpleyeesByManager (ManagerID=3)

Examplg 75: return all Customers whose City property returns "Western" when passed to the
Sales.|SalesRegion function

htjtp://host/serficé/Customers?
Sfilter=Sales.SalesRegion (City=$it/City) eq 'Western'

A parameter alias.€an be used in place of an inline parameter to a function call. The value for the dlias is
specifigd as a_separate query option using the name of the parameter alias.

Examplg 78:'invoke a Sales.EmployeesByManager function via the function import EmployeesByManager,
passing|3for'the ManagerID parameter

http://host/service/EmployeesByManager (ManagerID=Qpl) 2@pl=3

11.5.3.2 Function overload resolution

The same function name may be used multiple times within a schema, each with a different set of
parameters. For unbound overloads the combination of the function name and the unordered list of
parameter types and names MUST identify a particular function overload. For bound overloads the
combination of the function name, the binding parameter type, and the unordered set of names of the
non-binding parameters MUST identify a particular function overload.
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All unbound overloads MUST have the same return type. Also, all bound overloads with a given binding
parameter type MUST have the same return type.

If the function is bound and the binding parameter type is part of an inheritance hierarchy, the function
overload is selected based on the type of the URL segment preceding the function name. A type-cast
segment can be used to select a function defined on a particular type in the hierarchy, see [OData-URL].

11.5.4 Actions

Actions are operations exposed by an OData service that MAY have side effects when invoked. Actions
MAY return data but MUST NOT be further composed with additional path segments.

11.5.4.1 Invoking an Action

To invgke an action bound to a resource, the client issues a POST request to an action URL./An action
URL may be obtained from a previously returned entity representation or constructed by appending the
namespace- or alias-qualified action name to a URL that identifies a resource whose-type is the same as,
or deriles from, the type of the binding parameter of the action. The value for the binding parameter is the
value of the resource identified by the URL prior to appending the action name, @and any non-binding
paramgter values are passed in the request body according to the particular format.

To invgke an action through an action import, the client issues a POST requést to a URL identifying| the
action import. The canonical URL for an action import is the service root, followed by the name of the
action import. When invoking an action through an action import all paframeter values MUST be pagsed in
the reqiest body according to the particular format.

Any nullable parameter values not specified in the request MUST be assumed to have the null value.

If the agtion returns results the client SHOULD use contenttype negotiation to request the results in the
desired format, otherwise the default content type will be.used.

To reqyest processing of the action only if the binding parameter value, an entity or collection of entities,
is unmadified, the client includes the If-Match header with the latest known ETag value for the eptity or
collectipn of entities. The ETag value for a collegtion as a whole is transported in the ETag header [of a
collectipn response.

On sucgess, the response is 201 Created for actions that create entities, 200 0K for actions thai return
resultspr 204 No Content for action without a return type. The client can request whether any results
from thg action be returned using thé Prefer header.

Examplg 77: invoke the SampleEntities.CreateOrder action using /Customers ("ALFKI ') as the cusfomer
(or binding parameter). The values 2 for the quant ity parameter and BLACKFRIDAY for the discountCod¢
paramefter are passed in therbedy of the request

POST http://hest7/service/Customers ('ALFKI') /SampleEntities.CreateOrder

{
"quantiEy": 2,
"dirscountCode": "BLACKFRIDAY"

11.5.4.2 Action Overload Resolution

The same action name may be used multiple times within a schema provided there is at most one
unbound overload, and each bound overload specifies a different binding parameter type.

If the action is bound and the binding parameter type is part of an inheritance hierarchy, the action
overload is selected based on the type of the URL segment preceding the action name. A type-cast
segment can be used to select an action defined on a particular type in the hierarchy, see [OData-URL].
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11.6 Asynchronous Requests

A Prefer header with a respond-async preference allows clients to request that the service process a
Data Service Request asynchronously.

If the client has specified respond-async in the request, the service MAY process the request
asynchronously and return a 202 Accepted response. A service MUST NOT reply to a Data Service
Request with 202 Accepted if the request has not included the respond-async preference.

Responses that return 202 Accepted MUST have an empty response body and MUST include a
Location header pomtmg toa status mon/tor resource that represents the current state of the

rconds,

r and
rand
I

as
p and
a Contfent-Transfer-Encoding header with value binary as described in [RFC7230]. The response
body MUST enclose a single HTTP response which is the response-tothe initial Data Service Reqlest.

A DELHTE request sent to the status monitor resource requests that'the asynchronous processing pe
cancelgd. A 200 OKora 204 No Content response indicates that the asynchronous processing has
been sliccessfully canceled. A client can request that the DELETE should be executed asynchronolisly. A
202 A¢cepted response indicates that the cancellationdis being processed asynchronously; the dient
can useg the returned Location header (which MUST be different from the status monitor resourde of
the initipl request) to query for the status of the cancellation. If a delete request is not supported by|the
service| the service returns 405 Method Not Allowed.

After a successful DELETE request against the,status monitor resource, any subsequent GET requests for
the sanpe status monitor resource returns 404 Not Found.

If an agynchronous request is cancelled'for reasons other than the consumers issuing a DELETE request
against|the status monitor resource,@ GET request to the status monitor resource returns 200 OK with a
responge body containing a single HTTP response with a status code in the 5xx Server Error|range
indicatipng that the operation was cancelled.

The sefvice MUST ensure-that no observable change has occurred as a result of a canceled requgst.

If the cljent waits too long)to request the result of the asynchronous processing, the service responfds with
a 410 Gone or 404 «Not Found.

The stgdtus monitorresource URL MUST differ from any other resource URL.

11.7 Batch Requests

Batch requestsaftow grouping muttiple operations into a singfe HT 1 P request paytoad- A batch request is
represented as a Multipart MIME v1.0 message [RFC2046], a standard format allowing the
representation of multiple parts, each of which may have a different content type (as described in [OData-
Atom] and [OData-JSON]), within a single request.

11.7.1 Batch Request Headers

Batch requests are submitted as a single HTTP POST request to the batch endpoint of a service, located
at the URL sbatch relative to the service root.
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The batch request MUST contain a Content-Type header specifying a content type of
multipart/mixed and a boundary specification as defined in [RFC2046] is defined in the Batch

Request Body section below.
Batch requests SHOULD contain the applicable OData-Version header.

Example 78:

POST /service/S$batch HTTP/1.1

Host: odata.org

OData-Version: 4.0

OData-MaxVersion: 4.0

COfItENT=TYPE T MUITIpart/MIXed; DOUNOary=0atCll_36922ad/7-1C/7o-4056-8C 71—
56/071383e77b

<Batch Request Body>

11.7.2 Batch Request Body

The bofly of a batch request is made up of a series of individual requests and change sets, each
represgnted as a distinct MIME part (i.e. separated by the boundary defined in-the' Content-Typs

header).
The sefvice MUST process the requests within a batch request sequentially. Processing stops on the first
error unless the odata.continue-on-error preference is specifiéd:

An indiyidual request in the context of a batch request is a Data request, Data Modification request],
Action invocation request, or Function invocation request. A MIME part representing an individual request
MUST |[nclude a Content-Type header with value application/http and a Content-Transffer-

Encoding header with value binary.

Preambles and Epilogues in the MIME payload, as defined in [RFC2046], are valid but are assigngd no
meaning and thus MUST be ignored by processors_ 6f;batch requests.

The Request-URI of HTTP requests serialized within MIME part bodies can use one of the following three
formatsg:

o | Absolute URI with schema, host, port, and absolute resource path.

Example 79:

GE[l https://host:1234/path/service/People(l) HTTP/1.1

o | Absolute resource path and separate Host header.

Example 80:

GE[T /path/sexvihce/People(l) HTTP/1.1
Holst: mysexver.mydomain.org:1234

o | Resourcé path relative to the batch request URI.

Example 81:

GET People(l) HTTP/1.1

Services MUST support all three formats.

Each MIME part body that represents a single request MUST NOT include:
e authentication orauthorization related HTTP headers
e FExpect, From, Max-Forwards, Range, or TE headers

Processors of batch requests MAY choose to disallow additional HTTP constructs in HTTP requests
serialized within MIME part bodies. For example, a processor may choose to disallow chunked encoding
to be used by such HTTP requests.

Example 82: a batch request that contains the following operations in the order listed
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1. A query request

2. Change Set that contains the following requests:
e Insert entity (with Content-ID = 1)
e Update request (with Content-ID = 2)

3. A second query request

Note: For brevity, in the example, request bodies are excluded in favor of English descriptions inside <>
brackets and OData-Version headers are omitted.

Note also that the two empty lines after the Host header of the GET request are necessary: the first is part of
the GET request header; the second is the empty body of the GET request, followed by a CRLF according to
[RFC2046].

POST /service/S$batch HTTP/1.1

Hojst: host

ODhta-Version: 4.0

Content-Type: multipart/mixed;boundary=batch 36522ad7-£fc75-4b56:8¢71-
56/071383e77b

Content-Length: ###

--batch 36522ad7-£fc75-4b56-8c71-56071383e77b
Content-Type: application/http
Content-Transfer-Encoding:binary

GE[l /service/Customers ('ALFKI')
Holst: host

--batch 36522ad7-£fc75-4b56-8c71-56071383eNP
Content-Type: multipart/mixed;boundary=changeset 77162fcd-b8da-4lac-a9f8-
9357efbbd

-—lchangeset 77162fcd-b8da-4lac-a9£&6:9357efbbd
Content-Type: application/http
Content-Transfer-Encoding: binary

Content-ID: 1

POST /service/Customers . HTTP/1.1

Holst: host

Content-Type: application/atom+xml;type=entry
Copntent-Length: ###

<AtomPub representation of a new Customer>
--lIchangeset #&/AMN2fcd-b8da-4lac-a9f8-9357efbbd
Content-Types- application/http
Copntent-Transfer-Encoding:binary

CoptentsIb: 2

PAITC€H//service/Customers ("ALFKI') HTTP/1.1
HostT 1ost

Content-Type: application/json

If-Match: xxxxx

Content-Length: ###

<JSON representation of Customer ALFKI>
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-—-changeset 77162fcd-b8da-41lac-a9£f8-9357efbbd--
--batch 36522ad7-£fc75-4b56-8c71-56071383e77b
Content-Type: application/http
Content-Transfer-Encoding: binary

GET /service/Products HTTP/1.1
Host: host

--batch 36522ad7-£fc75-4b56-8c71-56071383e77b--

11.7.3 Change Sets

A change set is an atomic unit of work consisting of an unordered group of one or more Data\Modification
requests or Action invocation requests. Change sets MUST NOT contain any GET requests of other
change sets. The contents of a MIME part representing a change set MUST itself be a-multipart MIME
document (see [RFC2046]) with one part for each operation that makes up the changg 'set. Each plart
represgnting an operation in the change set MUST include the same headers (Conteént-Type and
Contept-Transfer-Encoding) and associated values as previously described for operations. In
addition each request within a change set MUST specify a Content-1ID header with a value uniqye
within the batch request. The syntax of the Content-1ID header is specified’by rule content-id jn
[OData-ABNF].

11.7.3.1 Referencing New Entities in a Change Set

Entitieg created by an Insert request within a change set can(be'referenced by subsequent requests
within the same change set in places where a resource path to an existing entity can be specified. [The

temporgry resource path for a newly inserted entity is thevalue of the Content-1D header prefixgd with
a s chgracter. If S<Content-ID> is identical to the name of a top-level system resource (Sbatch
Scros$join, $all, Sentity, Sroot, $id, Sm@tadata, or other system resources defined

according to the Obata-version of the protocal specified in the request), then the reference to the top-
level system resource is used.

Examplg 83: a batch request that contains the~following operations in the order listed:

A chande set that contains the following requests:
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e Insert a new entity (with Content-ID = 1)

e Insert a second new entity (references request with Content-ID = 1)

POST /service/S$batch HTTP/1.1

Host: host

OData-Version: 4.0

Content-Type: multipart/mixed;boundary=batch 36522ad7-fc75-4b56-8c71-
56071383e77b

-—batch 36522ad7-£fc75-4b56-8c71-56071383e77b
Content-Type: multipart/mixed;boundary=changeset 77162fcd-b8da-4lac-a9f8-
93F 7eIbbd

-—lchangeset 77162fcd-b8da-4lac-a9£8-9357efbbd
Content-Type: application/http
Content-Transfer-Encoding: binary

Content-ID: 1

POST /service/Customers HTTP/1.1

Holst: host

Content-Type: application/atom+xml;type=entry
Content-Length: ###

<AtomPub representation of a new Customer>
-—lchangeset 77162fcd-b8da-4lac-a9f8-9357efbbd
Content-Type: application/http
Content-Transfer-Encoding: binary

Content-ID: 2

POQIST $1/0Orders HTTP/1.1

Hojst: host

Content-Type: application/atom+xml;typésentry
Content-Length: ###

<AtomPub representation of a new Order>
--Ichangeset 77162fcd-b8da-4lac—~a9f8-9357efbbd--
-—fbatch 36522ad7-£fc75-4b56-8¢¥1-56071383e77b--

11.7.4 Responding to aBatch Request

Requegts within a batch are evaluated according to the same semantics used when the request appears
outsidelthe context of a bateh.

The order of change sets/and individual requests in a Batch request is significant. A service MUST
process the components of the Batch in the order received. The order of requests within a change set is
not significant; a-service may process the requests within a change set in any order.

£SS

e

y thing
requirement. The service MAY execute the requests within a change set in any order and MAY return the
responses to the individual requests in any order. The service MUST include the Content-1ID header in
each response with the same value that the client specified in the corresponding request, so clients can
correlate requests and responses.

If the set of request headers of a Batch request are valid (the Content-Type is set to
multipart/mixed, etc.) the service MUST returna 200 OK HTTP response code to indicate that the
request was accepted for processing, but the processing is yet to be completed. The requests within the
body of the batch may subsequently fail or be malformed; however, this enables batch implementations to
stream the results.
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If the service receives a Batch request with an invalid set of headers it MUST return a 4xx response
code and perform no further processing of the request.

A response to a batch request MUST contain a Content-Type header with value multipart/mixed.

Structurally, a batch response body MUST match one-to-one with the corresponding batch request body,
such that the same multipart MIME message structure defined for requests is used for responses. There
are three exceptions to this rule:

When a request within a change set fails, the change set response is not represented using the
multipart/mixed media type. Instead, a single response, using the application/http
media type and a Content-Transfer-Encoding header with a value of binary, is returned

A respq
batch g

Example
succeeq

that applies to all requests in the change set and MUST be formatted according to the Efro
Handling defined for the particular response format.

When an error occurs processing a request and the odata.continue-on-errof prefer
not specified, processing of the batch is terminated and the error response is the'last part ¢
multi-part response.

Asynchronously processed batch requests can return interim results and end with a 202
Accepted as the last part of the multi-part response.

nse to an operation in a batch MUST be formatted exactly as it would have appeared outsi
s described in Requesting Data or Invoking a Function, as appropriate.

b 84: referencing the batch request example 82 above, assume all the‘requests except the final query
. In this case the response would be

r

Bnce is
f the

e of a

request

HT]
on
Col
Col

Col

Content-Transfer-Encoding: binary
HIIP/1.1 200 Ok
Content-Type: application/atem+xml;type=entry

Col

Col
Col
Col

HT
Col

TP/1.1 200 Ok

bta-Version: 4.0

ntent-Length: ####

ntent-Type: multipart/mixed;boundary=b, 243234 25424 ef 892u748

o 243234 25424 ef 892u748
htent-Type: application/http

htent-Length: ###

tomPub representation_of the Customer entity with EntityKey ALFKI>
b 243234 25424 ef ,892u748
ntent-Type: multipart/mixed;boundary=cs 12u7hdkin252452345eknd 383673037

cs 12u7hdkin2§2452345eknd 383673037
nhtent-Types \application/http
htent-Transfer-Encoding: binary
ntent-ID:) "1

TP/1.) 201 Created

hte€nt-Type: application/atom+xml;type=entry

L
Co

> e 1 - : o - L oo Tz
a L LUIT. ITCLM . ITOS T/ OoTCTL VIUCT . OVU/ CUSLUINICL { TULUL ]

ntent-Length: ###

<AtomPub representation of a new Customer entity>
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--cs_12u7hdkin252452345eknd 383673037
Content-Type: application/http
Content-Transfer-Encoding: binary
Content-ID: 2

HTTP/1.1 204 No Content

Ho

st: host

--cs_12u7hdkin252452345eknd_383673037--
--b 243234 25424 ef 892u748

Coptent=Typc: :pp1ih:finn hffp

Col
HT]
Col
Col

<E

ntent-Transfer-Encoding: binary

TP/1.1 404 Not Found
ntent-Type: application/xml
htent-Length: ###

Fror message>
b 243234 25424 ef 892u748--

11.7.5
Batch r|

Prefer header. The service MUST ignore the respond-async préeference for individual requests W

batch.

After st
the bod
11.6 “Al
A servi
202 A
returne

Since 4

Exampl,
time on
request

b Asynchronous Batch Requests

bquests may be executed asynchronously by including the respond-async preference in

ccessful execution of the batch request the responsé.to the batch request would be returne
y of a response to an interrogation request against the status monitor resource URL (see s¢
synchronous Requests”).

e MAY return interim results to an asynchronously executing batch. It does this by includin
ccepted response as the last part of the multi-part response. The client can use the monitd
d in this 202 Accepted response to continue processing the batch response.

change set is executed atomically,~202 Accepted MUST NOT be returned within a chari

b 85: referencing the example 82 above again, assume that when interrogating the monitor URL for th
y the first request in the batch finished processing and all the remaining requests except the final quer
succeed. In this case the respohses would be

the
ithin a

din
pction

) a
r URL

ge set.

e first
4

HT
oD
Col
Col

Col
Col

HT]

TP/1.1 200 Ok

Ata-Version: 4.0

htent-Length: ####

htent-Type: (nrtipart/mixed;boundary=b 243234 25424 ef 892u748

o 243234325424 ef 892u748
ntent-Type: application/http
ntent~Transfer-Encoding: binary

TRAY.1 200 Ok

Co
Co

<A
Co
Co

HT
Lo
Re

ntent-Type: application/atomt+xml;type=entry
ntent-Length: ###

tomPub representation of the Customer entity with EntityKey ALFKI>
b 243234 25424 ef 892u748

ntent-Type: application/http

ntent-Transfer-Encoding: binary

TP/1.1 202 Accepted
cation: http://service-root/async-monitor
try-After: ###
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--b 243234 25424 ef 892u748--

Client makes a second request using the returned monitor URL

HTTP/1.1 200 Ok
OData-Version: 4.0
Content-Length: ####

Content-Type: multipart/mixed;boundary=b 243234 25424 ef 892u748

--b 243234 25424 ef 892u748

Content-Type: multipart/mixed;boundary=cs 12u7hdkin252452345eknd 383673037

--lcs_12u7hdkin252452345eknd 383673037
Content-Type: application/http
Content-Transfer-Encoding: binary
Content-ID: 1

HT[TP/1.1 201 Created

Content-Type: application/atom+xml;type=entry
Lojcation: http://host/service.svc/Customer ('POIUY"')
Content-Length: ###

<AftomPub representation of a new Customer entity>
--lcs_12u7hdkin252452345eknd 383673037
Content-Type: application/http
Content-Transfer-Encoding: binary

Content-ID: 2

HTTP/1.1 204 No Content
Holst: host

--lcs_12u7hdkin252452345eknd 383673037
--b 243234 25424 ef 892u748
Content-Type: application/http
Content-Transfer-Encoding: binanw

HTTP/1.1 404 Not Found
Content-Type: application/zml
Content-Length: ##4#

<Efrror message>
-—lb_ 243234 25424 of:892u748—
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12 Security Considerations

This section is provided as a service to the application developers, information providers, and users of
OData version 4.0 giving some references to starting points for securing OData services as specified.
OData is a REST-full multi-format service that depends on other services and thus inherits both sides of
the coin, security enhancements and concerns alike from the latter.

For HTTP relevant security implications please cf. the relevant sections of [RFC7231] (9. Security
Considgrations)and for the HT TP PATCH method [RFCH023] (5. Security Considerations) as starting
points.

12.1 Authentication

OData Bervices requiring authentication SHOULD consider supporting basic authentication as spetified
in [RFG2617] over HTTPS for the highest level of interoperability with generic clients! They MAY support
other apithentication methods.
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13 Conformance

OData is designed as a set of conventions that can be layered on top of existing standards to provide
common representations for common functionality. Not all services will support all of the conventions
defined in the protocol; services choose those conventions defined in OData as the representation to
expose that functionality appropriate for their scenarios.

To aid in client/server interoperability, this specification defines multiple levels of conformance for an

OData Serviceas-wellas-the minimal rnqulrnmnnfc foran QOData Clientto be |n1‘nrnpnr9h|n across OData

servicep.

13.1 ODData Service Conformance Levels

OData fefines three levels of conformance for an OData Service.

Note: Tlhe conformance levels are design to correspond to different service scenarios. For examplg, a
service|that publishes data compliant with one or more of the OData defined formats may comply with the
OData Minimal Conformance Level without supporting any additional functionality. A service that offers
more cpntrol over the data that the client retrieves may comply with the OBPata Intermediate Confofmance
Level. $ervices that conform to the OData Advanced Conformance Levéhcan expect to interoperate with
the most functionality against the broadest range of generic clients. Seryices can advertise their leyel of
conformance by the OData Conformance Level Annotation.

Servicgs can advertise their level of conformance by annotating.their entity container with the
Capabllities.ConformancelLevel annotation defined in\{QData-VocCap].

Note: Services are encouraged to support as much additignal functionality beyond their level of
conformance as is appropriate for their intended scenario.

13.1.1 OData Minimal Conformance*Level

In ordef to conform to the OData Minimal conformance level, a service:

MUST publish a service document at-the service root (section 11.1.1)

MUST return data according to at least one of the OData defined formats (section 7)

MUST support server-driven paging when returning partial results (section 11.2.5.7)

MUST return the appropriaté OData-Version header (section 8.1.5)

MUST conform to the semantics the following headers, or fail the request

5.1} Accept (section,8.2:1)

5.2l OData-MaxVersion (section 8.2.7)

6. MUST follow OData guidelines for extensibility (section 6 and all subsections)

7. MUST successtully parse the request according to [OData-ABNF] for any supported system qlery
string options and either follow the specification or return 501 Not Implemented (section 9.8.1) for
any unsupported functionality (section 11.2.1)

8. MUST expose only data types defined in [OData-CSDL]
9. MUSENQOT rnqnirn clients to understand any metadata orinstance annotations (cnr\ﬁnn R_A), gustom
headers (section 6.5), or custom content (section 6.2) in the payload in order to correctly consume

the service
10. MUST NOT violate any OData update semantics (section 11.4 and all subsections)
11. MUST NOT violate any other OData-defined semantics
12. SHOULD support sexpand (section 11.2.4.2)
13. MAY publish metadata at Smetadata according to [OData-CSDL] (section 11.1.2)

aohrwbd=

In addition, to be considered an Updatable OData Service, the service:

14. MUST include edit links (explicitly or implicitly) for all updatable or deletable resources according to
[OData-Atom] and [OData-JSON]
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15. MUST support POST of new entities to insertable entity sets (section 11.4.1.5 and 11.4.2.1)

16. MUST support POST of new related entities to updatable navigation properties (section 11.4.6.1)

17. MUST support POST to Sref to add an existing entity to an updatable related collection (section
11.4.6.1)

18. MUST support PUT to $Sref to set an existing single updatable related entity (section 11.4.6.3)

19. MUST support PATCH to all edit URLs for updatable resources (section 11.4.3)

20. MUST support DELETE to all edit URLs for deletable resources (section 11.4.5)

21. MUST support DELETE to Sref to remove an entity from an updatable navigation property (section
11.4.6.2)

22 M ST ouppui’t ;f Illatbh hUGdCI ;II updatclldc:ctc Uf ally T'CouUuIlvCo IUtuIIIUd vv;th darll ETGy (OUUt; )n
11.4.1.1)

23. MUST return a Location header with the edit URL or read URL of a created resource (§ection
11.4.1.5)

24. MUST include the OData-EntityId header in response to any POST/PATCH thatreturns 204 No
Coptent (Section 8.3.3)

25. MUST support Upserts (section 11.4.4)

26. SHOULD support PUT and PATCH to an individual primitive (section 11.4.9.1)0or complex (sectjon
11.4.9.3) property (respectively)

27. SHOULD support DELETE to set an individual property to null (section, 11.4.9.2)

28. SHOULD support deep inserts (section 11.4.2.2)

13.1.2 OData Intermediate Conformance Level

In ordef to conform to the OData Intermediate Conformance Level, a service:

1. MUST conform to the OData Minimal Conformance Level

2. MUST successfully parse the [OData-ABNF] and‘gither follow the specification or return 501 Not

Implemented for any unsupported functionality{section 9.3.1)

MUST support $select (section11.2.4.1)

4. MUST support casting to a derived type a¢cording to [OData-URL] if derived types are present in the
mogel

5. MUST support $top (section 11.2:5.3)

6. MUST support /svalue on media-entities (section 4.10. in [OData-URL]) and individual propgrties
(seftion 11.2.3.1)

7. MUST support $filter (section 11.2.5.1)
7.1l MUST support eq, aefilter operations on properties of entities in the requested entity set (section

11.2.5.1.1

7.2l MUST supp))ort aliases in $filter expressions (section 11.2.5.1.3)

7.3 SHOULD support additional filter operations (section 11.2.5.1.1) and MUST return 501 Ngt

Implemehnted for any unsupported filter operations (section 9.3.1)

7.4 SHOULD support the canonical functions (section 11.2.5.1.2) and MUST return 501 Not

Lmp lemented for any unsupported canonical functions (section 9.3.1)
7.5 SHOULD support sfilter on expanded entities (section 11.2.4.2.1)

8. SHOULD publish metadata at smetadata according to [OData-CSDL] (section 11.1.2)

. SHOULD support the [OData-JSON] format

10. SHOULD consider supporting basic authentication as specified in [RFC2617] over HTTPS for the
highest level of interoperability with generic clients

11. SHOULD support the ssearch system query option (section 11.2.5.6)

12. SHOULD support the sskip system query option (section 11.2.5.4)

13. SHOULD support the Scount system query option (section 11.2.5.5)

14. SHOULD support sexpand (section 11.2.4.2)

15. SHOULD support the lambda operators any and a11 on navigation- and collection-valued properties
(section 5.1.1.5 in [OData-URL])

w

odata-v4.0-errata02-os-part1-protocol-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 69 of 74

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

16. SHOULD support the /$Scount segment on navigation and collection properties (section 11.2.9)
17. SHOULD support sorderby asc and desc on individual properties (section 11.2.5.2)

13.1.3 OData Advanced Conformance Level

In order to conform to the OData Advanced Conformance Level, a service:

MUST conform to at least the OData Intermediate Conformance Level

MUST publish metadata at Smetadata according to [OData-CSDL] (section 11.1.2)

MUST support the [OData-JSON] format

MUST support the /$count segment on navigation and collection properties (section 11.2.9)
MUST support the lambda operators any and a1l on navigation- and collection-valued properties
(seftion 5.1.1.5 in [OData-URL])

MUST support the sskip system query option (section 11.2.5.4)

MUST support the Scount system query option (section 11.2.5.5)

MUST support $Sorderby asc and desc on individual properties (section 11.2.5:2)

MUST support $Sexpand (section 11.2.4.2)

9.1} MUST support returning references for expanded properties (section 11.2:4.2)

9.2l MUST support $£ilter on expanded entities (section 11.2.4.2.1)

9.3l MUST support cast segment in expand with derived types (section31.2.4.2.1)

9.4} SHOULD support $orderby asc and desc on individual properties (section 11.2.4.2.1)
9.5| SHOULD support the Scount system query option for expanded properties (section 11.2.4.2.1)
9.6} SHOULD support $top and $skip on expanded properties (section 11.2.4.2.1)
9.7} SHOULD support ssearch on expanded properties (section 11.2.4.2.1)

9.8 SHOULD support $1evels for recursive expand (section 11.2.4.2.1.1)

10. MUST support the $search system query option (section 11.2.5.6)

11. MUST support batch requests (section11.7 and alksubsections)

12. MUST support the resource path conventions défined in [OData-URL]

13. SHOULD support Asynchronous operations.(section 8.2.8.8)

14. SHOULD support Delta change tracking (section 8.2.8.6)

15. SHOULD support cross-join queries defined in [OData-URL]

16. SHOULD support a conforming OData service interface over metadata (section 11.1.3)

abrwd=

© N

13.2 |Interoperable OData Clients

Interopgrable OData Clients can expect to work with OData Services that comply with at least the QData
Minima] Conformance Leyelkand implement the [OData-JSON] format. Clients that additionally sugport
[OData-Atom] can expgct-to interoperate with a broader range of OData Services.

To be denerally interoperable, OData Clients

1. MUST specifyrithe OData-MaxVersion header in requests (section 8.2.6)
2. MUST spgeify OData-Version (section 8.1.5) and Content-Type (section 8.1.1) in any reqlest

with a payload

3. MUST<be a conforming consumer of OData as defined in [OData-JSON]
4. MUST foltow redirects (Section 9.1.5)
5
6

MUST correctly handle next links (section 11.2.5.7)
MUST support instances returning properties and navigation properties not specified in metadata
(section 11.2)
7. MUST generate PATCH requests for updates, if the client supports updates (section 11.4.3)
8. SHOULD support basic authentication as specified in [RFC2617] over HTTPS
9. MAY request entity references in place of entities previously returned in the response (section 11.2.7)
10. MAY support deleted entities, link entities, deleted link entities in a delta response (section 11.3)
11. MAY support asynchronous responses (section 9.1.3)
12. MAY support odata.metadata=minimal in a JSON response (see [OData-JSON])
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13. MAY support odata.streaming in a JSON response (see [OData-JSON])
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incorporating Approved Errata 02. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/part2-url-conventions/odata-v4.0-errata02-
os-part2-url-conventions-complete.html.

e OData Version 4.0 Part 3: Common Schema Definition Language (CSDL) Plus Errata 02.
Edited by Michael Pizzo, Ralf Handl, and Martin Zurmuehl. 30 October 2014. OASIS
Standard incorporating Approved Errata 02. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/part3-csdl/odata-v4.0-errata02-os-part3-
csdl-complete.html.

e ABNF components: OData ABNF Construction Rules Version 4.0 and OData ABNF Test
Cases. http://docs.oasis-open.org/odata/odata/v4.0/errata02/os/complete/abnf/.

Relatedl work:

Declar
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Status

v \vluuabu:al y LUITPUTICT ItD. OData CUI C \vluuabu:cu Yy, CData :\vl:caow Co \vluuabu:al y dl Id C Data
Capabilities Vocabulary. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/vocabularies/.

e XML schemas: OData EDMX XML Schema and OData EDM XML Schema. httpi//docg.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/schemas;/.

e OData Metadata Service Entity Model: http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/complete/models/.

e Change-marked (redlined) versions of OData Version 4.0 Part 1, Part.2, and Part 3. OASIS
Standard incorporating Approved Errata 02. http://docs.oasis-
open.org/odata/odata/v4.0/errata02/os/redlined/.

This specification is related to:

e OData Version 4.0 Part 1: Protocol. Edited by Michael Pizzo, Ralf Handl, and Martin
Zurmuehl. 24 February 2014. OASIS Standard. http;//docs.oasis-
open.org/odata/odata/v4.0/os/part1-protocol/odata-v4.0-os-part1-protocol.html.

e OData Atom Format Version 4.0. Edited by Martin Zurmuehl, Michael Pizzo, and Ralf HandlI.
Latest version. http://docs.oasis-open.orglodata/odata-atom-format/v4.0/odata-atom-fgrmat-
v4.0.html.

e OData JSON Format Version 4.0. Edited by Ralf Handl, Michael Pizzo, and Mark Biarfonte.
Latest version. http://docs.oasis-open.org/odata/odata-json-format/v4.0/odata-json-format-
v4.0.html.

bd XML namespaces:

e http://docs.oasis-open.orglodata/ns/edmx
e http://docs.oasis-open:org/odata/ns/edm
Ct:

The Open Data Pratocol (OData) enables the creation of REST-based data services, which allow
resources, identified using Uniform Resource Locators (URLs) and defined in a data mode|, to be
published and edited by Web clients using simple HTTP messages. This specification defines a
set of recommended (but not required) rules for constructing URLSs to identify the data and
metadata‘exposed by an OData service as well as a set of reserved URL query string operators.

This_ document was last revised or approved by the OASIS Open Data Protocol (OData) TC on
the.above date. The level of approval is also listed above. Check the “Latest version” locatjon

odata-v4.

Standard

noted above Tor possibIe 1ater revisions of this document. Any other numbered versions and
other technical work produced by the Technical Committee (TC) are listed at https://www.oasis-
open.org/committees/tc_home.php?wg_abbrev=odata#technical.

TC members should send comments on this specification to the TC’s email list. Others should
send comments to the TC’s public comment list, after subscribing to it by following the
instructions at the “Send A Comment” button on the TC’s web page at https://www.oasis-
open.org/committees/odata/.

For information on whether any patents have been disclosed that may be essential to
implementing this specification, and any offers of patent licensing terms, please refer to the
Intellectual Property Rights section of the Technical Committee web page (https://www.oasis-
open.org/committees/odata/ipr.php).
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1 Introduction

The Open Data Protocol (OData) enables the creation of REST-based data services, which allow
resources, identified using Uniform Resource Locators (URLs) and defined in a data model, to be
published and edited by Web clients using simple HTTP messages. This specification defines a set of
recommended (but not required) rules for constructing URLSs to identify the data and metadata exposed
by an OData service as well as a set of reserved URL query string operators, which if accepted by an
OData service, MUST be implemented as required by this document.

The [OPata-Atom] and [OData-JSON] documents specify the format of the resource representatigons that
are exdhanged using OData and the [OData-Protocol] document describes the actions that can bé¢
performed on the URLs (optionally constructed following the conventions defined in this do¢ument
embedded in those representations.
Servicdgs are encouraged to follow the URL construction conventions defined in this_specification when
possiblg as consistency promotes an ecosystem of reusable client components andibraries.
1.1 Terminology
The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALI'NOT”, “SHOULD”, “SHOU[LD
NOT”, IRECOMMENDED”, “MAY”, and “OPTIONAL” in this document-are to be interpreted as desgribed
in [RFG2119].
1.2 Normative References
[ODjata-ABNF] OData ABNF Construction Rules\Version 4.0.
See the link in "Additional artifaets" section on cover page.
[OData-Atom] OData ATOM Format Version 4.0.
See link in "Related work™section on cover page.

[ODpata-CSDL] OData Version 4.0 Rart 3: Common Schema Definition Language (CSDL)
See link in "Additional artifacts" section on cover page.

[ODfata-JSON] OData JSON Format Version 4.0.

See link in."Related work" section on cover page.

[OData-Protocol]  OData Version 4.0 Part 1: Protocol.

Seelink in "Additional artifacts" section on cover page.

[OData-VocCore] @Data Core Vocabulary.

See link in "Additional artifacts" section on cover page.

[RFC2119] Bradner, S., “Key words for use in RFCs to Indicate Requirement Levels”, [BCP
14, RFC 2119, March 1997. http://www.ietf.org/rfc/rfc2119.txt.

[RF3986] Berners-Lee, T., Fielding, R., and L. Masinter, “Uniform Resource Identifief
(URI): Generic Syntax”, STD 66, RFC 3986, January 2005.
http://www.ietf.org/rfc/rfc3986.txt.

[RFC5023] Gregorio, J., Ed., and B. de hOra, Ed., “The Atom Publishing Protocol.”, RFC
5023, October 2007. http://tools.ietf.org/html/rfc5023.

1.3 Typographical Conventions

Keywords defined by this specification use this monospaced font.

Normative source code uses this paragraph style.

Some sections of this specification are illustrated with non-normative examples.

Example 1: text describing an example uses this paragraph style
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Non-normative examples use this paragraph style.

All examples in this document are non-normative and informative only.
All other text is normative unless otherwise labeled.
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2 URL Components

A URL used by an OData service has at most three significant parts: the service root URL, resource path
and query options. Additional URL constructs (such as a fragment) can be present in a URL used by an
OData service; however, this specification applies no further meaning to such additional constructs.

Example 2: OData URL broken down into its component parts:

http://host:port/path/SampleService.svc/Categories (1) /Products?$top=2&$orderby=Name

\ /\ / \ /
| \ \

service root URL resource path query optiong

Mandaled and suggested content of these three significant URL components used by aniOData segrvice
are covered in sequence in the three following chapters.

OData follows the URI syntax rules defined in [RFC3986] and in addition assigns special meaning fto
severall of the sub-delimiters defined by [RFC3986], so special care has to be taken regarding parging
and percent-decoding.

[RFC3986] defines three steps for URL processing that MUST be performed.before percent-decoding:

e Sqlit undecoded URL into components scheme, hier-part, query,-and fragment at first ": ", then first
"?1, and then first "#"

e Split undecoded hier-part into authority and path
¢ Split undecoded path into path segments at " /"

After applying these steps defined by RFC3986 the following steps MUST be performed:

e Sqlit undecoded query at "&" into query options, and each query option at the first "=" into query
option name and query option value

e Pdrcent-decode path segments, query option names, and query option values exactly once
¢ Interpret path segments, query option-names, and query option values according to OData rules

The OData rules are defined in this document and the [OData-ABNF]. Note that the rules in [ODatja-
ABNF]|assume that URIs and URI parts have been percent-encoding normalized as described in gection
6.2.2.2|of [RFC3986] before applying the grammar to them, i.e. all characters in the unreserved set (see
rule unfeserved in [OData-ABNF]) are plain literals and not percent-encoded. For characters oytside
of the Unreserved set that aresignificant to OData the ABNF rules explicitly state whether the percent-
encoded representation is treated identical to the plain literal representation. This is done to make the
input strings in the ABNF test cases more readable.

D

One of these rules.is:that single quotes within string literals are represented as two consecutive sirjgle
quotes

Example¢ 3: valid-OData URLs:

htjtp¥//host/service/People ('O' 'Neil'")

http /7 OSt/ SETVICE/ PEOPIE (52 1082 192 INSL L2 7)
http://host/service/People%$28%270%27%27Neil%27%29
http://host/service/Categories ('Smartphone%2FTablet")

Example 4: invalid OData URLs:

http://host/service/People ('O'Neil')
http://host/service/People ('0%27Neil"')
http://host/service/Categories ('Smartphone/Tablet")

The first and second examples are invalid because a single quote in a string literal must be represented
as two consecutive single quotes. The third example is invalid because forward slashes are interpreted as
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path segment separators and Categories ('Smartphone is not a valid OData path segment, nor is
Tablet').
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3 Service Root URL

The service root URL identifies the root of an OData service. A GET request to this URL returns the
format-specific service document, see [OData-JSON] and [OData-Atom].

The service root URL always terminates in a forward slash.

The service document enables simple hypermedia-driven clients to enumerate and explore the resources
published by the OData service.
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4 Resource Path

The rules for resource path construction as defined in this section are optional. OData services SHOULD
follow the subsequently described URL path construction rules and are indeed encouraged to do so; as
such consistency promotes a rich ecosystem of reusable client components and libraries.

Services that do not follow the resource path conventions for entity container children are strongly
encouraged to document thelr resource paths by annotating ent|ty contalner children with the term

resourde and may be relatlve to xml :base (|f present) otherW|se the request URL

Resources exposed by an OData service are addressable by corresponding resource path JRL
compoments to enable interaction of the client with that resource aspect.

To illusfrate the concept, some examples for resources might be: customers, a single.customer, orglers
related|to a single customer, and so forth. Examples of addressable aspects of these resources as
exposeqd by the data model might be: collections of entities, a single entity, properties, links, operatjons,
and so fon.

An OData service MAY respond with 301 Moved Permanently or 307.%emporary Redirect from
the canonical URL to the actual URL.

4.1 Alddressing the Model for a Service

OData pervices expose their entity model according to [ODatas€CSDL] at the metadata URL, formed by
appending Smetadata to the service root URL.

Examplg 5: Metadata document URL

htjtp://host/service/Smetadata

OData pervices MAY expose their entity modelas a service, according to [OData-CSDL], by appepding a
trailing slash (/) to the metadata document URL.

Examplg 6: Metadata service root URL

htjtp://host/service/S$metadata/

4.2 Addressing the'Batch Endpoint for a Service

OData pervices that support batch requests expose a batch URL formed by appending sbatch to the
service|root URL.

Example 7: batch URL

htltp: //host/service/S$batch

4.3 Adtressing Entities

The basic rules for addressing a collection (of entities), a single entity within a collection, a singleton, as
well as a property of an entity are covered in the resourcePath syntax rule in [OData-ABNF].
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Below is a (non-normative) snippet from [OData-ABNF]:

]

resourcePath = entitySetName [collectionNavigation]
/ singleton [singleNavigation]
/ actionImportCall
/ entityColFunctionImportCall [ collectionNavigation
/ entityFunctionImportCall [ singleNavigation ]
/ complexColFunctionImportCall [ collectionPath ]
/ complexFunctionImportCall [ complexPath ]
/ primitiveColFunctionImportCall [ collectionPath ]
/ primitiveFunctionImportCall [ singlePath ]
Crossjoin

/ '$all'

Since QPData has a uniform composable URL syntax and associated rules there are many ways to

addres

¢ Via an entity set (see rule entitySetName in [OData-ABNF])

Exa

oBy
oBy

Exa

° By
Likewis
Someti

Often h
identifie

5 a collection of entities, including, but not limited to:

mple 8:

http://host/service/Products

navigating a collection-valued navigation property (see rule: entityColNavigationPro
invoking a function that returns a collection of entities (see rtle¥entityColFunctionCal

mple 9: function with parameters in resource path

berty)
1)

http://host/service/ProductsByCategoryIld (egtegoryId=2)

Example 10: function with parameters as query options

http://host/service/ProductsByColor(€olor=Qcolor) ?@color="red'

invoking an action that returns a collection of entities (see rule: actionCall)
e there are many ways to address a'single entity.

mes a single entity can be accessed directly, for example by:

oking a function that returns @single entity (see rule: entityFunctionCall)
oking an action that returns a single entity (see rule: actionCall)

dressing a singleton

Example 11:

http://hest/service/BestProductEverCreated

owevenra.single entity is accessed by composing more path segments to a resourcePath
s a collection of entities, for example by:

that

o Us

ing\an entity key to select a single entity (see rules: collectionNavigation and

keyPredicate)

Example 12:

http://host/service/Categories (1)

¢ Invoking an action bound to a collection of entities that returns a single entity (see rule:

boundOperation)
¢ Invoking an function bound to a collection of entities that returns a single entity (see rule:
boundOperation)
Example 13:
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http://host/service/Products/Model .MostExpensive ()

These rules are recursive, so it is possible to address a single entity via another single entity, a collection
via a single entity and even a collection via a collection; examples include, but are not limited to:

¢ By following a navigation from a single entity to another related entity (see rule:
entityNavigationProperty)

Example 14:

http://host/service/Products (1) /Supplier

B : Les £, ' I ol + 1 41t o ot 4 : 1 e L 1
[ IIIVUI\IIIH a Jariouurm vouriu tu d Dlllulc Ulllll.y Uiat 1Ciditio a OIIIUIU UIILILy \OCU TUic.

bdundOperation)

Example 15:

http://host/service/Products (1) /Model .MostRecentOrder ()

¢ Byinvoking an action bound to a single entity that returns a single entity (see-fulge:
bdundOperation)

e By following a navigation from a single entity to a related collection of entities (see rule:
erlftityColNavigationProperty)

Example 16:

http://host/service/Categories (1) /Products

¢ Byinvoking a function bound to a single entity that returfis)a collection of entities (see rule:
bdundOperation)

Example 17:

http://host/service/Categories (1) /Model.TopTenProducts ()

e By invoking an action bound to a single entity that returns a collection of entities (see rule:
bdundOperation)

e Byinvoking a function bound to a collection of entities that returns a collection of entities (see fule:
bdundOperation)

Example 18:

http://host/serwice/Categories (1) /Products/Model.AllOrders ()

e By invoking an action bound to a collection of entities that returns a collection of entities (see nule:
bdundOperatdon)

Finally |t is possiblé. to compose path segments onto a resource path that identifies a primitive, coniplex
instancg, collection of primitives or collection of complex instances and bind an action or function that
returns|an, entity or collections of entities.

4.3.1 Canonical URLC

For OData services conformant with the addressing conventions in this section, the canonical form of an
absolute URL identifying a non-contained entity is formed by adding a single path segment to the service
root URL. The path segment is made up of the name of the entity set associated with the entity followed
by the key predicate identifying the entity within the collection. No type-cast segment is added to the
canonical URL, even if the entity is an instance of a type derived from the declared entity type of its entity
set.

Example 19: Non-canonical URL
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http://host/service/Categories (1) /Products (1)

Example 20: Canonical URL for previous example:

http://host/service/Products (1)

4.3.2 Canonical URL for Contained Entities

For contained entities (i.e. related via a navigation property that specifies ContainsTarget="true",
see [OData-CSDL]) the canonical URL is the canonical URL of the containing entity followed by:

¢ A castsegmentiftheavigation property s defimedoma type derived fromm theentity type decjared
for the entity set,

e A path segment for the containment navigation property, and

¢ If fhe navigation property returns a collection, a key predicate that uniquely identifies the entity in that
collection.

4.3.3 [URLs for Related Entities with Referential Constraints

If a navigation property leading to a related entity type has a partner navigation property that specifies a
referential constraint, then those key properties of the related entity that-take part in the referential
constraint MAY be omitted from URLs.

Examplg 21: full key predicate of related entity

htjtps://host/service/Orders (1) /Items (OrderID=LlpEtemNo=2)

Examplg 22: shortened key predicate of related entity

htjtps://host/service/Orders (1) /Items (2)

The two|above examples are equivalent if the navigation'property Items from Order to OrderItem has a partner
navigatipn property from OrderItem to Order with-a'referential constraint tying the value of the OrderID kgy
property of the OrderItem to the value of the I property of the Order.

The shorter form that does not specify the’constrained key parts redundantly is preferred. If the valpe of
the constrained key is redundantly specified then it MUST match the principal key value.

4.3.4Resolving an Entity-Id

To resglve an entity-id into~a-representation of the identified entity, the client issues a GET request fo the
Sentity resource locdted at the URL Sentity relative to the service root URL. The entity-id MUST be
specifigd using the system query option $id. The entity-id may be expressed as an absolute IRI of
relative|to the service root URL.

Examplé 23: request the entity representation for an entity-id

htjepge//host/service/S$Sentity?$id=Products (0)

The semantics of $Sentity are covered in the [OData-Protocol] document.

4.4 Addressing References between Entities

OData services are based on a data model that supports relationships as first class constructs. For
example, an OData service could expose a collection of Products entities each of which are related to a
Category entity.

References between entities are addressable in OData just like entities themselves are (as described
above) by appending a navigation property name followed by /$ref to the entity URL.

Example 24: URL addressing the references between Categories (1) and Products
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http://host/service/Categories (1) /Products/$ref

Resource paths addressing a single entity reference can be used in DELETE requests to unrelated two
entities. Resource paths addressing collection of references can be used in DELETE requests if they are
followed by the system query option $1d identifying one of the entity references in the collection. The
entity-id specified by $id may be expressed absolute or relative to the request URL. For details see
[OData-Protocol].

Example 25: two ways of unrelating Categories (1) and Products (0)

DELETE http://host/service/Categories (1) /Products/$ref?$id=../../Products (0)
DECETE NCCp T/ /TOS T/ Service/ ProductsS (0 /7 Category/ SISt

4.5 Addressing Operations

4.5.1|Addressing Actions

antic rules for addressing and invoking actions are defined in the [OData-Protocol] document.
The grgmmar for addressing and invoking actions is defined by the following syntax grammar ruleg in

e THe actionImportCall syntax rule defines the grammar in the f&sourcePath for addressing

e THe boundActionCall syntax rule defines the grammar inthe resourcePath for addressing and
inyoking an action that is appended to a resourcePath that identifies some resources that can be
used as the binding parameter value when invoking theaction.

e THe boundOperation syntax rule (which encompasses the boundActionCall syntax rule}, when
used by the resourcePath syntax rule, illustratéshow a boundaActionCall can be appended to
a resourcePath.

4.5.2 |JAddressing Functions

The semantic rules for addressing and invoking functions are defined in the [OData-Protocol] docpment.
The grgmmar for addressing and inveking functions is defined by a number syntax grammar rules in
[ODatg-ABNF], in particular:

e THe function import call syntax rules complexFunctionImportCall,
cgmplexColFunctienlmportCall, entityFunctionImportCall,
erftityColFunctibnImportCall, primitiveFunctionImportCall, and
primitiveColFunétionImportCall define the grammar in the resourcePath for addrgssing
and providing parameters for a function import directly from the service root.

e THe bound(function call syntax rules boundComplexFunctionCall,
bdundCémplexColFunctionCall, boundEntityFunctionCall,
bdundEAtityColFunctionCall, boundPrimitiveFunctionCall and
bdundPrimitiveColFunctionCall define the grammar in the resourcePath for addresking
and providing parameters for a function that is appended to a resourcePath that identifies some
resources that can be used as the binding parameter value when invoking the function.

e The boundOperation syntax rule (which encompasses the bound function call syntax rules), when
used by the resourcePath syntax rule, illustrates how a bound function call can be appended to a
resourcePath.

e The functionExpr and boundFunctionExpr syntax rules as used by the filter and orderby
syntax rules define the grammar for invoking functions to help filter and order resources identified by
the resourcePath of the URL.
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e The aliasAndvalue syntax rule defines the grammar for providing function parameter values using
Parameter Alias Syntax, see [OData-Protocol].

4.6 Addressing a Property

To address an entity property clients append a path segment containing the property name to the URL of
the entity. If the property has a complex type value, properties of that value can be addressed by further
property name composition.

4.7 Addressing a Property Value

To addfess the raw value of a primitive property, clients append a path segment containing the string
Svalug¢ to the property URL.

Properties of type Edm. St ream already return the raw value of the media stream and doynot’support
appending the Svalue segment.

4.8 Addressing the Count of a Collection

To addfess the raw value of the number of items in a collection, clients append’//scount to the regource
path of|the URL identifying the entity set or collection. The count is calculated after applying any
Sfilter or Ssearch system query options to the collection. The returned count MUST NOT be afffected
by Stop, $Sskip, Sorderby, or $expand.

Examplé 26: the number of related entities

htjtp://host/service/Categories (1) /Products/S$count

Examplg 27: the number of entities in an entity set

htjtp://host/service/Products/$count

Examplg 28: entity count in a s£ilter expression.-Note that the spaces around gt are for readability of the ¢xample
only; in feal URLs they must be percent-encoded'as $20.

htltp://host/service/Categoriés?S$filter=Products/Scount gt 0

Example 29: entity count in an Sorde¥by expression

htltp://host/service/tCategories?$Sorderby=Products/$count

4.9 Addressing Derived Types

Any regource path’orpath expression identifying a collection of entities or complex type instances ¢an be
appended with_a path segment containing the qualified name of a type derived from the declared type of
the collection=The result will be restricted to instances of the derived type and may be empty.
Any regoudrce path or path expression identifying a single entity or complex type instance can be
appen ediwith o pnfh cngmnhf r\nnfnining the qllalifinrl name of a fypn derived from the declared f‘ pe of
the identified resource. If used in a resource path and the identified resource is not an instance of the
derived type, the request will result in a 404 Not Found response. If used in a path expression that is
part of a Boolean expression, the type cast will evaluate to nul1l.

Example 30: entity set restricted to VipCustomer instances

http://host/service/Customers/Model .VipCustomer

Example 31: entity restricted to a VipCustomer instance, resulting in 404 Not Found if the customer with key 1 is
not a VipCustomer
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http://host/service/Customers/Model .VipCustomer (1)
http://host/service/Customers (1) /Model .VipCustomer

Example 32: cast the complex property Address to its derived type DetailedAddress, then get a property of the
derived type

http://host/service/Customers (1) /Address/Model .DetailedAddress/Location

Example 33: filter expression with type cast; will evaluate to null for all non-vipCustomer instances and thus
return only instances of VipCustomer

htiteos host crvice/Customergs?
e

$filter=Model.VipCustomer/PercentageOfVipPromotionProductsOrdered gt~40

Examplg 34: expand the single related Customer only if it is an instance of Model . VipCustomer. Forto-many
relationghips only Model . VipCustomer instances would be inlined,

htjtp://host/service/Orders?$Sexpand=Customer/Model .VipCustomer

4.10 Addressing the Media Stream of a Media Entity

To addfess the media stream represented by a media entity, clients append"/ Svalue to the resoufce
path of|the media entity URL. Services may redirect from this canonicalURL to the source URL of fhe
media $tream.

Examplg 35: request the media stream for the picture with the key value ‘Stinset4321299432:

htjtp://host/service/Pictures ('Sunset4321299432\) /Svalue

4.11 Addressing the Cross Join of Entity Sets

followed by the parenthesized comma-séparated list of joined entity sets. It returns the Cartesian pfoduct
of all the specified entity sets, represehnted as a collection of instances of a virtual complex type. Egch
instancpe consists of one non-nullable; single-valued navigation property per joined entity set. Each|such
navigation property is named identical to the corresponding entity set, with a target type equal to thie
declared entity type of the corresponding entity set.

The sflilter and Sorddrby query options can be specified using properties of the entities in the
selectef entity sets, prepended with the entity set as the navigation property name.

The Sexpand query‘option can be specified using the names of the selected entity sets as navigatjon
property names¢1f a selected entity set is not expanded, it MUST be represented using the read URL of
the reldted entityas a navigation link in the complex type instance.

The Scpuhity$skip, and $top query options can also be used with no special semantics.

between Sales and Products could be addressed

http://host/service/$Scrossjoin (Products, Sales) ?
Sfilter=Products/ID eq Sales/ProductID

and would result in
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{

"Qodata.context":"http://host/service/Smetadata#Collection (Edm.ComplexType)",
"value": [

{
"Products@odata.navigationLink":"Products (0)",
"Sales@odata.navigationLink":"Sales (42)",

br

{
"Products@odata.navigationLink":"Products (0)",
"Sales@odata.navigationLink":"Sales (57)",

"Products@odata.navigationLink":"Products (99)",
"Sales@odata.navigationLink":"Sales (21)",

4.12 Addressing All Entities in a Service
The syinbolic resource $all, located at the service root, identifies the €ollection of all entities in a
servicef i.e. the union of all entity sets plus all singletons.

This symbolic resource is of type Collection (Edm.EntityType) and allows the $search sysiem
query dption plus all other query options applicable to collections of entities.

The $all 1 resource can be appended with a path segmenticontaining the qualified name of an entity type
in ordef to restrict the collections to entities of that type. Query options such as $Sselect, Sfilter,
Sexpand and Sorderby can be applied to this restricted set according to the specified type.

Examplé 37: all entities in a service that somehow mateh. red

htjtp://host/service/$all?$search=Fed

Examplé 38: all Customer entities in a servicé)whose name contains red

htjtp://host/service/$all/Model.Customer?$filter=contains (Name, 'red")
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5 Query Options

The query options part of an OData URL specifies three types of information: system query options,
custom query options, and parameter aliases. All OData services MUST follow the query string parsing
and construction rules defined in this section and its subsections.

5.1S

System
for the
($) cha

For GET
R4

ystem Query Options

query options are query string parameters that control the amount and order of the data(re
resource identified by the URL. The names of all system query options are prefixed with a d
racter.

[ requests the following rules apply:
source paths identifying a single entity, a complex type instance, a collection-of entities, or

o

urned

pllar

collection of complex type instances allow sexpand and $select.

e Rgsource paths identifying a collection allow $filter, Scount, Sordeltby, $skip, and Stdp.

e Rdgsource paths identifying a collection of entities allow $search.

e Reasource paths ending in /Scount allow $filter and $searéh)

e Rasource paths not ending in /Scount or /$batch allow $format.
For PO$T requests to an action URL the return type of the action determines the applicable system query
options|that a service MAY support, following the same rulés ds GET requests.
POST re¢quests to entity sets as well as all PUT and DELETE requests do not allow system query ogtions.
An ODIta service may support some or all of the system query options defined. If a data service dgpes not
suppor{ a system query option, it MUST reject any.request that contains the unsupported option.

The sa

e system query option MUST NOT be;specified more than once for any resource.

"

The semantics of all system query options are defined in the [OData-Protocol] document.

The grgmmar and syntax rules for system query options are defined in [OData-ABNF].

Dynamjc properties can be used inthé same way as declared properties. If they are not defined or| an
instancg, they evaluate to null.

5.1.1[System Query Option $filter

The $ffil1ter systemiquery option allows clients to filter a collection of resources that are addressed by a
requesy URL. The@xpression specified with $filter is evaluated for each resource in the collectipn,
and only items Where the expression evaluates to true are included in the response. Resources forwhich
the expression evaluates to false or to null, or which reference properties that are unavailable due {o
permissgions;-are omitted from the response.

The [OBata-ABNF-=ttersyntaxrule-defines-the-formal-grammaref-the-$+i1+erquery-option!

5.1.1.1 Logical Operators

OData defines a set of logical operators that evaluate to true or false (i.e. a boolCommonExpr as defined

in [OData-ABNF]). Logical operators are typically used to filter a collection of resources.
Operands of collection, entity, and complex types are not supported in logical operators.
The syntax rules for the logical operators are defined in [OData-ABNF].

The six comparison operators can be used with all primitive values except Edm.Binary, Edm. Stream,
and the Edm. Geo types. Edm.Binary, Edm. Stream, and the Edm. Geo types can only be compared to

the null value using the eq and ne operators.
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5.1.1.1.1 Equals

The eq operator returns true if the left operand is equal to the right operand, otherwise it returns false.
The null value is equal to itself, and only to itself.

5.1.1.1.2 Not Equals

The ne operator returns true if the left operand is not equal to the right operand, otherwise it returns false.
The null value is not equal to any value but itself.

5.1.1.1.3 Greater Than

The gt|operator returns true if the left operand is greater than the right operand, otherwise jtteturns false.
If any gperand is null, the operator returns false.
For Boglean values true is greater than false.

5.1.1.1.4 Greater Than or Equal

The ge|operator returns true if the left operand is greater than or equal to the right operand, otherwise it
returnsifalse.

If only dne operand is null, the operator returns false. If both operands are null, it returns true because
null ig equal to itself.

5.1.1.1.5Less Than

The 1t|operator returns true if the left operand is less than the right operand, otherwise it returns false.
If any gperand is null, the operator returns false.

5.1.1.1.6 Less Than or Equal

The 1e|operator returns true if the left operand is less than or equal to the right operand, otherwise
returnsf|false.

it

If only @ne operand is null, the operator returns false. If both operands are null, it returns true because
null ig equal to itself.

5.1.1.1.7 And

The and operator returfisstrue if both the left and right operands evaluate to true, otherwise it returns
false.

The null 1 valuesistreated as unknown, so if one operand evaluates to null and the other operand to
false, the and-operator returns false. All other combinations with nul1 return null.

5.1.1.1:8\0r

The or operator returns false if both the left and right operands both evaluate to false, otherwise it returns
true.

The null value is treated as unknown, so if one operand evaluates to null and the other operand to
true, the or operator returns true. All other combinations with null return null.

5.1.1.1.9 Not

The not operator returns true if the operand returns false, otherwise it returns false.
The null value is treated as unknown, so not null returns null.
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5.1.1.1.10 has

The has operator returns t rue if the right hand operand is an enumeration value whose flag(s) are set
on the left operand.

The null value is treated as unknown, so if one operand evaluates to null, the has operator returns
null.

5.1.1.1.11 Logical Operator Examples

The following examples illustrate the use and semantics of each of the logical operators.

Examplé 39: all products with a Name equal to 'Milk'

htjtp://host/service/Products?$filter=Name eq 'Milk'

Examplé 40: all products with a Name not equal to 'Mi 1k’

htjtp://host/service/Products?$filter=Name ne 'Milk'

Example 41: all products with a Name greater than 'Milk":

htjtp://host/service/Products?$filter=Name gt 'Milk'

Examplé 42: all products with a Name greater than or equal to 'Milk':

htjtp://host/service/Products?$filter=Name ge 'Milk"

Examplé 43: all products with a Name less than 'Milk':

htitp://host/service/Products?$filter=Name Nt 'Milk'

Examplé 44: all products with a Name less than or equal toMilk':

htitp://host/service/Products?$filtex=Name le 'Milk’

Examplé 45: all products with the Name ‘Milk' that\also have a Price less than 2.55:

htjtp: //host/service/Products?$tilter=Name eq 'Milk' and Price 1t 2.55

Examplg 46: all products that either have the Name 'Milk' or have a Price less than 2.55:

htjtp://host/service AlProducts?$filter=Name eq 'Milk' or Price 1t 2.55

Exampleg 47: all products that.do not have a Name that ends with 'ilk':

htjtp://host/senvice/Products?$filter=not endswith (Name, 'ilk")

Examplg 48: all products whose style value includes Yellow:

htjtps A/host/service/Products?$filter=style has Sales.Pattern'Yellow'

5.1.1.2 Arithmetic Operators

OData defines a set of arithmetic operators that require operands that evaluate to numeric types.
Arithmetic operators are typically used to filter a collection of resources. However services MAY allow
using arithmetic operators with the Sorderby system query option.

If an operand of an arithmetic operator is null, the result is null.
The syntax rules for the arithmetic operators are defined in [OData-ABNF].

5.1.1.2.1 Addition
The add operator adds the left and right numeric operands.
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The add operator is also valid for the following time-related operands:

e DateTimeOffset add Durationresultsin a DateTimeOffset

e Duration add Duration resultsin a Duration

e Date add Durationresultsina DateTimeOffset

5.1.1.2.2 Subtraction

The sub operator subtracts the right numeric operand from the left numeric operand.

The su

b operator is also valid for the following time-related operands:

o D3
e Dy
e DJ
e DJ

e DJ

51.1.
The ne
operan
51.1.

The mu

5.1.1.

The di
zero an
operan
returns

5.1.1.

The mo
operan
If the ri
51.1.

The fol
Exampl,

teTimeOffset sub Duration results in a DateTimeOffset
ration sub Duration resultsin a Duration
teTimeOffset sub DateTimeOffset resultsina Duration
te sub Duration resultsin a DateTimeOffset

te sub Date resultsina Duration

.3 Negation

jation operator, represented by a minus (-) sign, changes thecsign of its numeric or burat
.
.4 Multiplication

1 operator multiplies the left and right numeric operands.

p.5 Division

v operator divides the left numeric operand by the right numeric operand. If the right operan
d the left operand is neither of type Edm. Single nor Edm.Double, the request fails. If the
] is of type Edm.Single or Edm.Ddouble, then positive div zero returns INF, negative di
—-INF, and zero div zero returns.:NaN.

P.6 Modulo

4 operator returns thewremainder when the left integral operand is divided by the right integr
1. If the right operandtis negative, the sign of the result is the same as the sign of the left op
hht operand is zéro, the request fails.

.7 Arithfaetic Operator Examples

owingvexamples illustrate the use and semantics of each of the Arithmetic operators.
b 49 all products with a Price of 2.55:

LOn

d is
left
7 Zero

erand.

ht

tp://host/service/Products?$filter=Price add 2.45 eq 5.00

Example 50: all products with a Price of 2.55:

ht

tp://host/service/Products?$filter=Price sub 0.55 eq 2.00

Example 51: all products with a Price of 2.55:

ht

tp://host/service/Products?$filter=Price mul 2.0 eq 5.10

Example 52: all products with a Price of 2.55:

ht

odata-v4.

Standard

tp://host/service/Products?$filter=Price div 2.55 eq 1
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Example 53: all products with a Rating exactly divisible by 5:

http://host/service/Products?$filter=Rating mod 5 eq 0

5.1.1.3 Grouping

The Grouping operator (open and close parenthesis “ ( )”) controls the evaluation order of an
expression. The Grouping operator returns the expression grouped inside the parenthesis.

Example 54: all products because 9 mod 3 is 0

h‘rfp- host ervice/Prodncts?Sfilter=(4 add 5) mod (4 b 1) eq 0

5.1.1.4 Canonical Functions

In addition to operators, a set of functions is also defined for use with the $filter or Sorderby gystem
query dptions. The following sections describe the available functions. Note: ISNULL-er/COALESCE
operatdrs are not defined. Instead, OData defines a nul1 literal that can be used,if{comparisons.

If a parfmeter of a canonical function is nul1, the function returns null.
The symtax rules for all functions are defined in [OData-ABNF].

5.1.1.4.1 contains

The coptains function has the following signature:
Edm.Boolean contains (Edm.String, Edm.String)

The coptains function returns true if the second parameter string value is a substring of the firs
paramgter string value, otherwise it returns false. The.gontainsMethodCallExpr syntax rule flefines
how thg¢ contains function is invoked.

Examplé 55: all customers with a CompanyName that\contains 'Alfreds'’

htjtp://host/service/Customers?S$fitlter=contains (CompanyName, 'Alfreds"')

5.1.1.4.2 endswith

The enddswith function has the following signature:
Edm.Boolean endswith (Edm.String, Edm.String)

The endswith functionreturns true if the first parameter string value ends with the second parameter
string vplue, otherwise.it returns false. The endsWithMethodCallExpr syntax rule defines how the
endsw] th functionis invoked.

Examplg 56: all customers with a CompanyName that ends with 'Futterkiste'

htjtpl”//host/service/Customers?$filter=endswith (CompanyName, 'Futterkiste')

5.1.1.4.3 startswith
The startswith function has the following signature:
Edm.Boolean startswith (Edm.String,Edm.String)

The startswith function returns true if the first parameter string value starts with the second
parameter string value, otherwise it returns false. The startsWithMethodCallExpr syntax rule
defines how the startswith function is invoked.

Example 57: all customers with a CompanyName that starts with 'Al1fr"’
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http://host/service/Customers?$filter=startswith (CompanyName, 'Alfr'")

5.1.1.4.4 1ength

The length function has the following signature:
Edm.Int32 length(Edm.String)

The length function returns the number of characters in the parameter value. The
lengthMethodCallExpr syntax rule defines how the 1ength function is invoked.

E ) B5O:- ol acfamaara iagih AL thaot ia O aoh o B
xample-68-aH-eustomers-with-a-Comeanyiamethatis—+9-charactersfong

htjtp://host/service/Customers?$filter=1length (CompanyName) eq 19

5.1.1.4.5 indexof

The indexof function has the following signature:
Edm.Int32 indexof (Edm.String,Edm.String)

The indexof function returns the zero-based character position of the first.occurrence of the second
paramgter value in the first parameter value. The indexOfMethodCaldExpr syntax rule defines how
the indexof function is invoked.

Example 59: all customers with a CompanyName containing '1 freds ' starting at the second character

htjtp://host/service/Customers?$filter=indexof{CompanyName, '1freds') eq 1

5.1.1.4.6 substring

The supstring function has consists of two overloads, with the following signatures:

Edm.String substring (Edm.String,Edm.Int32)
Edm.String substring (Edm.String, Edm.Int32,Edm.Int32)

The twd argument substring function<returns a substring of the first parameter string value, startjng at
the Nth|character and finishing at the-last character (where N is the second parameter integer valug). The
three afgument substring fungtion returns a substring of the first parameter string value identifief by
selectirg M characters starting.atthe Nth character (where N is the second parameter integer valug¢ and
M is the third parameter integer value).

The supstringMethodGal lExpr syntax rule defines how the substring functions are invoked.

Examplg 60: all customers with a CompanyName of '1freds Futterkiste' once the first character has bgen
removedl

htjtp: //kest/service/Customers?
S$filter=substring (CompanyName, 1) eq 'lfreds Futterkiste'

Exam 1A B all cpctamarc auth o AL thaot hao "7 o0 Ao $h anonnd and thiva ~nho fara
ple-64—aH-ecustomerswith-a-Companyiame-thathasH+'—asthe-second-and-third-characters

http://host/service/Customers?$filter=substring (CompanyName,1,2) eq '1lf'

5.1.1.4.7 tolower

The tolower function has the following signature:
Edm.String tolower (Edm.String)

The tolower function returns the input parameter string value with all uppercase characters converted to
lowercase according to Unicode rules. The toLowerMethodCallExpr syntax rule defines how the
tolower function is invoked.
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Example 62: all customers with a CompanyName that equals 'alfreds futterkiste' once any uppercase
characters have been converted to lowercase

http://host/service/Customers?
Sfilter=tolower (CompanyName) eq 'alfreds futterkiste'

5.1.1.4.8 toupper

The toupper function has the following signature:

Edm.String toupper (Edm.String)

The totpper function returns the input parameter string value with all lowercase characters convgrted to
uppercase according to Unicode rules. The toUpperMethodCallExpr syntax rule defines how the
toupp¢r function is invoked.

Examplg 63: all customers with a CompanyName that equals 'ALFREDS FUTTERKISTE' onceg@any lowercase
charactérs have been converted to uppercase

htjtp://host/service/Customers?
Sfilter=toupper (CompanyName) eq 'ALFREDS FUTTERKISTE'

51.1.49 trim

The trfim function has the following signature:
Edm.String trim(Edm.String)

The trfim function returns the input parameter string value{with all leading and trailing whitespace
characters, according to Unicode rules, removed. The trimMethodCallExpr syntax rule defines|how
the trim function is invoked.

Examplg 64: all customers with a CompanyName without.Jeading or trailing whitespace characters

htjtp://host/service/Customers?S$fiPter=trim (CompanyName) eq CompanyName

5.1.1.4.10 concat

The copcat function has the follewing signature:
Edm.String concat (Edm.String,Edm.String)

The copcat function returns'a string that appends the second input parameter string value to the fjrst.
The copcatMethodCallExpr syntax rule defines how the concat function is invoked.

Examplg 65: all customers from Berlin, Germany

htjtp://host/service/Customers?
$filter=concat (concat (City,"', '), Country) eq 'Berlin, Germanfy'

5.1.1.411 year

The year function has the following signatures:

Edm.Int32 year (Edm.Date)
Edm.Int32 year (Edm.DateTimeOffset)

The year function returns the year component of the Date or DateTimeOf fset parameter value,
evaluated in the time zone of the DateTimeOf fset parameter value. The yearMethodCallExpr
syntax rule defines how the year function is invoked.
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Services that are unable to preserve the offset of Edm.DateTimeOffset values and instead normalize
the values to some common time zone (i.e. UTC) MUST fail evaluation of the year function for literal
Edm.DateTimeOf fset values that are not stated in the time zone of the normalized values.

Example 66: all employees born in 1971

http://host/service/Employees?$filter=year (BirthDate) eq 1971

5.1.1.4.12 month

The month function has the following signatures:

Edm.Int32 month (Edm.Date)
Edm.Int32 month (Edm.DateTimeOffset)

The mopth function returns the month component of the Date or DateTimeOffset parameéter value,
evaluated in the time zone of the DateTimeOf fset parameter value. The monthMethiddCallExpr
syntax fule defines how the month function is invoked.

Servicegs that are unable to preserve the offset of Edm.DateTimeOffset values and instead norrLaIize
the valdes to some common time zone (i.e. UTC) MUST fail evaluation of the.month function for liferal
Edm.DateTimeOf fset values that are not stated in the time zone of the nérmalized values.

Exampleg 67: all employees born in May

htjtp://host/service/Employees?$filter=month (BirthDate) eq 5

5.1.1.4.13 day

The dajfy function has the following signatures:

Edm.Int32 day(Edm.Date)
Edm.Int32 day(Edm.DateTimeOffset)

The dajfy function returns the day component@ate or DateTimeOf fset parameter value, evaluafed in
the timg zone of the DateTimeOf fset parameter value. The dayMethodCallExpr syntax rule defines
how the day function is invoked.

Servicegs that are unable to preserve.the offset of Edm.DateTimeOf fset values and instead normalize
the valdes to some common time. zone (i.e. UTC) MUST fail evaluation of the day function for litergl
Edm.DateTimeOf fset values that are not stated in the time zone of the normalized values.

Examplé 68: all employees_ born on the 8th day of a month

htjtp://host/sexvice/Employees?$filter=day (BirthDate) eq 8

5.1.1.4.14 hour

The hopx function has the following signatures:

Edm.Int32 hour (Edm.DateTimeOffset)
Edm.Int32 hour (Edm.TimeOfDay)

The hour function returns the hour component of the DateTimeOffset or TimeOfDay parameter
value, evaluated in the time zone of the DateTimeOf fset parameter value. The
hourMethodCallExpr syntax rule defines how the hour function is invoked.

Services that are unable to preserve the offset of Edm.DateTimeOf fset values and instead normalize
the values to some common time zone (i.e. UTC) MUST fail evaluation of the hour function for literal
Edm.DateTimeOf fset values that are not stated in the time zone of the normalized values.

Example 69: all employees born in the 4th hour of a day
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http://host/service/Employees?$filter=hour (BirthDate) eq 4

5.1.1.4.15 minute

The minute function has the following signatures:

Edm.Int32 minute (Edm.DateTimeOffset)
Edm.Int32 minute (Edm.TimeOfDay)

The minute function returns the minute component of the DateTimeOffset or TimeOfDay parameter
value, evaluated in the time zone of the DateTimeOf fset parameter value. The
minut¢MethodCallExpr syntax rule defines how the minute function is invoked.

Examplg 70: all employees born in the 40th minute of any hour on any day

htitp://host/service/Employees?$filter=minute (BirthDate) eq 40

5.1.1.4.16 second

The sefcond function has the following signatures:

Edm.Int32 second (Edm.DateTimeOffset)
Edm.Int32 second (Edm.TimeOfDay)

The sefcond function returns the second component (without the fractional part) of the DateTimeQffset
or Tim¢OfDay parameter value. The secondMethodCallExpr ‘syntax rule defines how the secqnd
function is invoked.

Examplg 71: all employees born in the 40th second of any minute<of any hour on any day

htjtp://host/service/Employees?$filter=setond (BirthDate) eqg 40

5.1.1.4.17 fractionalseconds

The frlctionalseconds function has the following signatures:

Edm.Decimal fractionalseconds (Edm.DateTimeOffset)
Edm.Decimal fractionalsegonds (Edm.TimeOfDay)

The frlctionalseconds function returns the fractional seconds component of the DateTimeOfifset
or Tim¢OfDay parameter value‘as a non-negative decimal value less than 1. The
fractjonalsecondsMethodCallExpr syntax rule defines how the fractionalseconds fungtion is
invoked.

Exampl¢ 72: all employees born less than 100 milliseconds after a full second of any minute of any hour on afy day

htjtp://hQst/service/Employees?$filter=fractionalseconds (BirthDate) 1t 0.1

5.1.1.4:X8date

The date function has the following signature:

Edm.Date date (Edm.DateTimeOffset)

The date function returns the date part of the DateTimeOf fset parameter value, evaluated in the time
zone of the DateTimeOf fset parameter value.

5.1.1.4.19 time

The time function has the following signature:

Edm.TimeOfDay time (Edm.DateTimeOffset)
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The time function returns the time part of the DateTimeOf fset parameter value, evaluated in the time
zone of the DateTimeOf fset parameter value.

Services that are unable to preserve the offset of Edm.DateTimeOffset values and instead normalize
the values to some common time zone (i.e. UTC) MUST fail evaluation of the time function for literal
Edm.DateTimeOf fset values that are not stated in the time zone of the normalized values.

5.1.1.4.20 totaloffsetminutes

The totaloffsetminutes function has the following signature:

- e el
Edm—TFrrts3
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The tojtaloffsetminutes function returns the signed number of minutes in the time zone offset|part of
the DajeTimeOf fset parameter value, evaluated in the time zone of the DateTimeOf fs€t parameter
value.

5.1.1.4.21 now
The nop function has the following signature:
Edm.DateTimeOffset now()

The nop function returns the current point in time (date and time with time zone) as a DateTimeOffset
value.

Servicegs are free to choose the time zone for the current point,.e.g/UTC. Services that are unable [to
preserve the offset of Edm.DateTimeOffset values and instead normalize the values to some cqmmon
time zope SHOULD return a value in the normalized time Zong (i.e., UTC).

5.1.1.4.22 maxdatetime

The majkdatetime function has the following sighature:
Edm.DateTimeOffset maxdatetimegd))

The makdatetime function returns the latest possible point in time as a DateTimeOf fset value,

5.1.1.4.23 mindatetime

The miphdatetime function has the following signature:
Edm.DateTimeOffget mindatetime ()

The mihdatetime function returns the earliest possible point in time as a DateTimeOf fset valug.

5.1.1.4.24 totalseconds

The toftal&econds function has the following signature:

EdmaDecimal totalseconds (Edm.Duration)

The totalseconds function returns the duration of the value in total seconds, including fractional
seconds.

5.1.1.4.25 round

The round function has the following signatures

Edm.Double round (Edm.Double)
Edm.Decimal round(Edm.Decimal)

The round function rounds the input numeric parameter to the nearest numeric value with no decimal
component. The mid-point between two integers is rounded away from zero, i.e. 0.5 is rounded to 1 and
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-0.5is rounded to -1. The roundMethodCallExpr syntax rule defines how the round function is
invoked.

Example 73: all orders with freight costs that round to 32

http://host/service/Orders?$filter=round (Freight) eq 32

5.1.1.4.26 floor

The floor function has the following signatures

FEdm Double floor (Edm Double)
Edm.Decimal floor (Edm.Decimal)

The flpor function rounds the input numeric parameter down to the nearest numeric value-with np
decima] component. The floorMethodCallExpr syntax rule defines how the £1loor function is
invoked.

Examplg 74: all orders with freight costs that round down to 32

htjtp://host/service/Orders?$filter=floor (Freight) eq 32

5.1.1.4.27 ceiling

The celi 1ing function has the following signatures

Edm.Double ceiling (Edm.Double)
Edm.Decimal ceiling(Edm.Decimal)

The celi 1ing function rounds the input numeric parameter up to the nearest numeric value with ng
decimal component. The ceilingMethodCallExprisyntax rule defines how the ceiling functipn is
invoked.

Examplé 75: all orders with freight costs that round up to' 32

htltp: //host/service/Orders?$filt@r=ceiling (Freight) eq 32

5.1.1.4.28 isof

The ispf function has the following signatures

Edm.Boolean isof (Lype)
Edm.Boolean isof (expression, type)

The single parameteriisof function returns true if the current instance is assignable to the type
specifigd, according.to the assignment rules for the cast function, otherwise it returns false.

The twg parameter isof function returns true if the object referred to by the expression is assignpble to
the typ¢ specified, according to the same rules, otherwise it returns false.

The ispfE4pr syntax rule defines how the isof function is invoked.

Example 76: orders that are also BigOrders

http://host/service/Orders?$filter=isof (NorthwindModel.BigOrder)
http://host/service/Orders?$filter=isof ($it,NorthwindModel.BigOrder)

Example 77: orders of a customer that is a VIPCustomer

http://host/service/Orders?$filter=isof (Customer,NorthwindModel.VIPCustomer)

5.1.1.4.29 cast

The cast function has the following signatures:

odata-v4.0-errata02-os-part2-url-conventions-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 31 of 44

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

type cast (type)
type cast (expression, type)

The single parameter cast function returns the current instance cast to the type specified. The two-
parameter cast function returns the object referred to by the expression cast to the type specified.

The cast function follows these assignment rules:
e The null value can be cast to any type.

e Primitive types are cast to Edm. String or a type definition based on it by using the literal
representation used in payloads, and WKT (well-known text) format for Geo types, see rules
f llﬂullcptiuuLJ‘_tCJ_al, fullLillCStL J’_llkjLJ’_tCJ_Ql, fullMultJ‘.PuiutLJ‘.tCJ_o.l,
fyllMultilLineStringLiteral, fullMultiPolygonLiteral, fullPointLiterafd@and
fyllpolygonLiteral in [OData-ABNF]. The cast fails if the target type specifies an.insuffigient

MdxLength.

e Nymeric primitive types are cast to each other with appropriate rounding. The cast|fails if the integer
part doesn't fit into target type.

e Edm.DateTimeOffset, Edm.Duration, and Edm.TimeOfDay values can be cast to the sgme
type with a different precision with appropriate rounding.

e Stfuctured types are assignable to their type or a direct or indirect base type.
e Caqllections are cast item by item.

e Sqrvices MAY support structural casting of entities and compléx type instances to a derived type, or
arbitrary structured type, by assigning values of identically’named properties and casting them
regursively. The cast fails if one of the property-value casts'fails or the target type contains nop-
nullable properties that have not been assigned a value.

The calst function is optional for primitive values (firstifour rules) and up-casts (fifth rule).
If the cast fails the cast function returns null.

5.1.1.4.30 geo.distance

The gep . distance function has the following signatures:

Edm.Double geo.distancefEdm.GeographyPoint, Edm.GeographyPoint)
Edm.Double geo.distanceNEdm.GeometryPoint, Edm.GeometryPoint)

The gep . distance function returns the shortest distance between the two points in the coordinate
reference system signified-by-the two points’ SRIDs.
5.1.1.4.31 geo. intérsects

The gep . intersécts function has the following signatures:

Edm.Beolean geo.intersects (Edm.GeographyPoint,Edm.GeographyPolygon)
Edm¢Boolean geo.intersects (Edm.GeometryPoint,Edm.GeometryPolygon)

The geC. Initersects function returns true it the specified point fies within the interior or on the
boundary of the specified polygon, otherwise it returns false.

5.1.1.4.32 geo.length

The geo.length function has the following signatures:

Edm.Double geo.length (Edm.GeographyLineString)
Edm.Double geo.length (Edm.GeometryLineString)

The geo. length function returns the total length of its line string parameter in the coordinate reference
system signified by its SRID.

odata-v4.0-errata02-os-part2-url-conventions-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 32 of 44

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

5.1.1.5 Lambda Operators

OData defines two operators that evaluate a Boolean expression on a collection. Both must be
prepended with a navigation path that identifies a collection. The argument of a lambda operator is a
lambda variable name followed by a colon (:) and a Boolean expression that uses the lambda variable
name to refer to properties of the related entities identified by the navigation path.

5.1.1.5.1 any

The any operator applies a Boolean expression to each member of a collection and returns true if the
expression is true for any member of the collection. otherwise it returns false. The any operato
without|an argument returns true if the collection is not empty.

Example 78: all Orders that have any Items with a Quantity greaterthan 100

htjtp://host/service/Orders?$filter=Items/any (d:d/Quantity gt 100)

5.1.1.5.2 all

The alfl operator applies a Boolean expression to each member of a collectionyand returns true if the
express$ion is true for all members of the collection, otherwise it returns false.

Example 79: all Orders that have only Items with a Quantity greater than~1:0.0

htjtp://host/service/Orders?$filter=Items/all (d:d/Quantity gt 100)

5.1.1.6 Literals

5.1.1.6.1 Primitive Literals

Primitivie literals can appear in the resource path as key property values, and in the query part, for
example, as operands in $filter expressions:\They are represented according to the
primitiveLiteral rule in [OData-ABNF].

Examplg 80: expressions using primitive literals

NuylllValue eq null

TrjueValue eqg true

FallseValue eg false

Culstom.Base64UrlDecode (binary'TORhdGE') eqg 'OData'
InftegerValue 1t 128

DoubleValue ge 0.31415926535897931el

SijnglevValue ed\ INF

DelcimalValue '€gq 34.95

StjringValme\eq 'Say Hello, then go'

DajteValue~eg 2012-12-03

DajteTimeOffsetValue eq 2012-12-03T07:16:23%
DufraionValue eq duration'P12DT23H59M59.999999999999S"
Time©fDayValue eq 07:59:59.999

GuidValue eq 01234567-89%9ab-cdef-0123-456789%abcdef
Int64vValue eq O

ColorEnumValue eqg Sales.Pattern'Yellow',

geo.distance (Location, geography'SRID=0;Point (142.1 64.1)")

5.1.1.6.2 Complex and Collection Literals

Complex literals and collection literals in URLs are represented as JSON objects and arrays according to
the arrayOrObject rule in [OData-ABNF]. Such literals MUST NOT appear in the path portion of the
URL but can be passed to bound functions and function imports in path segments by using parameter
aliases.
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Note that the special characters {, }, [, 1, and " MUST be percent-encoded in URLs although some
browsers will accept and pass them on unencoded.

Example 81: collection of string literals

http://host/service/ProductsByColor?colors=["red", "green"]

5.1.1.6.3 null

The null literal can be used to compare a value to null, or to pass a null value to a function.

5.1.1.6.4 $it

The $ift literal can be used in expressions to refer to the current instance of the collection identifiefd by
the respurce path. It can be used to compare properties of related entities to properties of the’currgnt
instanck in expressions within lambda operators, for example in $filter and Sorderby expressfons on
collectipns of primitive types, orin $filter expressions nested within Sexpand. It.¢an’also be used as a
path prefix to invoke a bound function on the current instance within an expression:

Examplg 82: email addresses ending with . com assuming EmailAddresses is a colfection of strings

htitp://host/service/Customers (1) /EmailAddresses?$filter=endswith ($it,'.com")

Example 83: customers along with their orders that shipped to the same city.as'the customer's address. The nested
filter exgression is evaluated in the context of Orders; $it allows referring‘to values in the outer context of
Customers.

htjtp://host/service/Customers?
Sexpand=0Orders ($filter=$it/Addkess/City eq ShipTo/City)

Example 84: products with at least 10 positive reviews. Model . PositiveReviews is a function bound to
Model .|Product returning a collection of reviews.

htjtp://host/service/Products?$filter=5it/Model.PositiveReviews () /$count ge 1

5.1.1.6.5 $root

The $rpot literal can be used in_expressions to refer to resources of the same service. It can be uged as
a singlg-valued expression or within complex or collection literals.

Exampl¢ 85: all employees with.the same last name as employee A1235

htltp://host/service/Employees?
S$filter=LastName eq $root/Employees ('A1245') /LastNane

Examplé 86: products ordered by a set of customers, where the set of customers is passed as a JSON array
containiphg the resource paths from Sroot to each customer.

htjcpe’//host/service/ProductsOrderedBy (Customers=Qc) ?

Ao—T[&+ t /Cuctomarc (VATETRTTY S £ /Cct e ('DBT ATIC ]
T T 7T T

5.1.1.7 Path Expressions

Properties and navigation properties of the entity type of the set of resources that are addressed by the
request URL can be used as operands or function parameters, as shown in the preceding examples.

Properties of complex properties can be used via the same syntax as in resource paths, i.e. by specifying
the name of a complex property, followed by a forward slash (/) and the name of a property of the
complex property, and so on,
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Properties and navigation properties of entities related with a target cardinality 0..1 or 1 can be used by
specifying the navigation property, followed by a forward slash (/) and the name of a property of the
related entity, and so on.

If a complex property is null, or no entity is related (in case of target cardinality 0..1), its value, and the
values of its components, are treated as null.

Example 87: similar behavior whether HeadquarterAddress is a nullable complex type or a nullable navigation
property

Companies (1) /HeadquarterAddress/Street

To accé
the derfved type on which the property is defined, foIIowed by a forward slash (/), see addressmg derived
types. If the current instance is not of the specified derived type, the path expression returns\nii11

5.1.1.8 Parameter Aliases

Paramgter aliases can be used within $filter or Sorderby in place of expressions that evaluate to a
primitive value, a complex value, or a collection of primitive or complex values. Parameter names gtart
with the at sign (@) and can be used in more than one place in the expression, The value for the
paramgter alias is supplied in a query option with the same name as the parameter.

Examplg 88:

htjtp://host/service/Movies?$filter=contains (Qword,Title) &§@word="Black'

Examplg 89:

htjtp://host/service/Movies?$filter=Title e& @titles&@title='Wizard of Oz'

5.1.1.9 Operator Precedence

OData gervices MUST use the following operator precedence for supported operators when evaluating
S$filt¢r and Sorderby expressions. Operators are listed by category in order of precedence from
highest|to lowest. Operators in the same eategory have equal precedence:

Groyp Operator, Description ABNF Expression
Groyping () Precedence grouping parenExpr
boolParenExpr
Primpry 7 Navigation firstMemberExpr
memberExpr
has Enumeration Flags hasExpr
xXx () Method Call methodCallExpr
boolMethodCallExpr
functionExpr
Unary - Negation negateExpr
not Logical Negation notExpr
cast () Type Casting castExpr
odata-v4.0-errata02-os-part2-url-conventions-complete 30 October 2014
Standards Track Work Product Copyright © OASIS Open 2014. All Rights Reserved. Page 35 of 44

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=bc63f4786c0b928722ecbc87166984d1

ISO/IEC 20802-1:2016(E)

Group Operator Description ABNF Expression
Multiplicative mul Multiplication mulExpr
div Division divExpr
mod Modulo modExpr
Additive add Addition addExpr
sub Subtraction subExpr
Relational gt Greater Than gtExpr
ge Greater than or Equal geExpr
1t Less Than 1tExpr
le Less than or Equal leExpr
isof Type Testing isofExpt
Equality eq Equal eGExpr
ne Not Equal neExpr
Con(]iitional AND and Logical And andExpr
Con(iiitional OR or Logical Or orExpr

5.1.1.10 Numeric Promotion

Servicgs MAY support numeric promotion for arithmetic operations or when comparing two operanfls of
comparable types by applying the following rules, in order:

o |If g¢ither operand is Edm. Double, the other operand is converted to type Edm. Double.
e Otherwise, if either operand is Edm<Single, the other operand is converted to type Edm.Single.

e Otherwise, if either operand is ¢ftype Edm. Decimal, the other operand is converted to
Edm.Decimal.

e Otherwise, if either operand is Edm. Int 64, the other operand is converted to type Edm. Int€4.
e Otherwise, if either-operand is Edm. Int32, the other operand is converted to type Edm. Int3{2.
e Otherwise, if either-operand is Edm. Int16, the other operand is converted to type Edm. Int16.

Each of these promotions uses the same semantics as a castExpression to promote an operand to
the target type.

If the rgsult'ef’an arithmetic operation does not fit into the type determined by the above rules, the hext-
wider typeis used in the above order, with Edm. Double considered widest.

OData does not define an implicit conversion between string and numeric types.

5.1.2 System Query Option $expand

The $expand system query option specifies the related resources to be included in line with retrieved
resources.

What follows is a (non-normative) snippet from [OData-ABNF] that describes the syntax of $expand:

expand = 'Sexpand' EQ expandItem *( COMMA expandItem )
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expandItem = STAR [ ref / OPEN levels CLOSE ]
/ expandPath
[ ref [ OPEN expandRefOption
*( SEMI expandRefOption ) CLOSE ]

(
/ count [ OPEN expandCountOption
*( SEMI expandCountOption ) CLOSE ]

/ OPEN expandOption
*( SEMI expandOption ) CLOSE
]
expandPath = [ ( qualifiedEntityTypeName
JuallliedComplexlypeName
) "/
*( ( complexProperty / complexColProperty ) /"

[ qualifiedComplexTypeName "/" 1 )
navigationProperty
[ "/" qualifiedEntityTypeName ]

filter
search

expandCountOption

~ |

expandCountOption
orderby

skip

top

inlinecount

eypandRefOption

NSNS

expandRefOption
select
expand
levels

eypandOption

~N O

Each ekpandItem is evaluated relative to the entity containing the navigation property being expanded.

A type tast using the qualifiedEntityTypeName to a type containing the property is required in order
to expand a navigation property defined on-a derived type.

An arbitrary number of single- or collection-valued complex properties, optionally followed by a type cast,
allow dfilling into complex properties:

The najvigationProperty segment MUST identify a navigation property defined on the entity type of
the reqpest, the derived entity type specified in the type cast, or the last complex type identified by the
complex property path.

Examplé 90: expand a navigation property of an entity type

htjtp://host/)service/Products?S$Sexpand=Category

Examplé 91: expahd a navigation property of a complex type

htjtpe//host/service/Customers?S$expand=Addresses/Country

A navigation property MUST NOT appear in more than one expandItem.

Query options can be applied to the expanded navigation property by appending a semicolon-separated
list of query options, enclosed in parentheses, to the navigation property name. Allowed system query
options are $filter, $Sselect, Sorderby, $Sskip, $Stop, Scount, $Ssearch, and Sexpand.

Example 92: all categories and for each category all related products with a discontinued date equal to null

http://host/service/Categories?
Sexpand=Products ($filter=DiscontinuedDate eq null)
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The $count segment can be appended to the navigation property name or type-cast segment following
the navigation property name to return just the count of the related entities. The sfilter and $search

system

query options can be used to limit the number or related entities included in the count.

To retrieve entity references instead of the related entities, append /S$ref to the navigation property

name o

r type-cast segment following a navigation property name.

Example 93: all categories and for each category the references of all related products

http://host/service/Categories?$Sexpand=Products/Sref

Example 94: all categories and for each category the references of all related products of the derived type

Sales.[PremierProduct

htjtp://host/service/Categories?S$Sexpand=Products/Sales.PremierProduct/S$ref

Examplé 95: all categories and for each category the references of all related premier products with-acurrent

promoti

n equal to null

htjtp://host/service/Categories?

Sexpand=Products/Sales.PremierProduct/$ref ($filter=CurrentPremotion eq null

1)

Cyclic mavigation properties (whose target type is identical or can be cast {@,itS"source type) can be

recursi
positive
expans

Examplg 96: all employees with their manager, manager's manager, and manager's manager's manager

ely expanded using the special s1evels option. The value of the\S1evels option is eithe

on level supported by that service.

a

integer to specify the number of levels to expand, or the literal’string max to specify the mgximum

htjtp://host/service/Employees?Sexpand=Model Marfager/DirectReports ($levels=3)

It is alsp possible to expand all declared and dynamicqayigation properties using a star (*). To ret
referenges to all related entities use */S$ref, and toexpand all related entities with a certain distar
operator with the S1evels option. The star operator can be combined with explicitly named
navigafjon properties, which take precedence over the star operator.

the staf

Exampl,

p 97: expand Supplier and include references for all other related entities

ieve
ce use

ht

tp://host/service/Categories?$expand=*/S$ref, Supplier

Exampleé

b 98: expand all related entities'and their related entities

ht

tp://host/service/Categories?Sexpand=* ($levels=2)

5.1.3

The $s
comple

The $s

System Query Option $select

=1ect system query option allows clients to requests a specific set of properties for each e
X type.
= 1ect) query option is often used in conjunction with the Sexpand system query option, to

the extgnt ef the resource graph to return (Sexpand) and then specify a subset of properties for ea

htity or

Hefine
ch

resource in the graph (Sselect). Expanded navigation properties MUST be returned, even if they are not
specified as a selectItem.

What follows is a (non-normative) snippet from [OData-ABNF] showing the syntax of $select:

select = 'Sselect' EQ selectItem *( COMMA selectItem )
selectItem = STAR
/ allOperationsInSchema
/ [ ( qualifiedEntityTypeName
/ qualifiedComplexTypeName
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) "/" ]
( selectProperty
/ qualifiedActionName
/ qualifiedFunctionName

)

selectProperty = primitiveProperty

/ primitiveColProperty

/ navigationProperty

/ selectPath [ "/" selectProperty ]
selectPath = (complexPropertsy complexColProperty )

[ "/" qualifiedComplexTypeName ]

The $splect system query option is interpreted relative to the entity type or complex type of.the
resourdes identified by the resource path section of the URL. Each selectItem inthe $select glause
indicatgs that the response MUST include the declared or dynamic properties, actionscand functions
identifigd by that selectItem. The simplest form of a selectItem explicitly requestsa property defined
on the entity type of the resources identified by the resource path section of the URL:

Example 99: rating and release date of all products

htjtp://host/service/Products?$select=Rating, ReleaseDate

It is alsp possible to request all declared and dynamic structural properties using a star (*).

Examplé 100: all structural properties of all products

htjtp://host/service/Products?$select=*

If the sflectItem is not defined for the type of the resQurce, and that type is defined as open, then the
property is treated as null for all instances on which it is;not defined.

If the sflectItem is not defined for the type of théresource, and that type is not defined as open| then
the reqpest is considered malformed.
If the splectItem is a navigation property thien the corresponding navigation link is represented i the
response. If the navigation property alsoappears in an Sexpand query option then it is additionally
represgnted as inline content. This inlinecontent can itself be restricted with a nested $Sselect query
option, |see section 5.1.1.10.

Examplg 101: name and description‘ef all products, plus name of expanded category

htjtp://host/servieey/Products?
$Sselect=Name, Description&S$Sexpand=Category ($select=Namg

—

The seflectITtem MUST be prefixed with a qualifiedEntityTypeName or
qualifiedConmpXexTypeName in order to select a property defined on a type derived from the type of
the respurce ségment.
A seldctiItem that is a complex type or collection of complex type can be followed by a forward glash,

an optipnaktype cast segment, and the name of a property of the complex type (and so on for nestgd
complex types).

Example 102: the AccountRepresentative property of any supplier that is of the derived type
Namespace. PreferredSupplier, together with the St reet property of the complex property Address, and the
Location property of the derived complex type Namespace.AddressWithLocation

http://host/service/Suppliers?
$Sselect=Namespace.PreferredSupplier/AccountRepresentative,
Address/Street,
Address/Namespace.AddressWithLocation/Location

Any structural property, non-expanded navigation property, or operation not requested as a selectItem
(explicitly or via a star) SHOULD be omitted from the response.
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If any selectItemn (including a star) is specified, actions and functions SHOULD be omitted unless
explicitly requested using a qualifiedActionName, @ qualifiedFunctionName or the
allOperationsInSchema.

If an action or function is requested as a selectItem, either explicitly by using a
qualifiedActionName or qualifiedFunctionName cause, or implicitly by using
allOperationsInSchema, then the service includes information about how to invoke that operation for
each entity identified by the last path segment in the request URL for which the operation can be bound.

If an action or function is requested in a selectItem using a qualifiedActionName ora
qualifiedFunctionName and that operation cannot be bound to the entities requested, the service
MUST [gnore the selectltem.

Example 103: the 1D property, the ActionName action defined in Model and all actions and functions déefinedl in the
Mode 1 for each product if those actions and functions can be bound to that product

htjtp://host/service/Products?$select=ID,Model .ActionName, Model2 . *

When rmultiple selectItems existin a select clause, then the total set of properties) open propertjes,
navigafjon properties, actions and functions to be returned is equal to the union‘of the set of those
identifigd by each selectItem.

If a selectItem is a path expression requesting a component of a complex’property and the complex
property is null on an instance, then the component is treated as nut i-as well.

5.1.4[System Query Option $orderby

The $ofrderby system query option allows clients to requestresources in a particular order.
The semantics of Sorderby are covered in the [OData:Rrotocol] document.
The [OPata-ABNF] orderby syntax rule defines the, formal grammar of the Sorderby query optipn.

5.1.5[System Query Options $top:and $skip

The $tpp system query option requests the'number of items in the queried collection to be included in
the restilt. The $skip query option requiests the number of items in the queried collection that are {o be
skipped and not included in the result;"A client can request a particular page of items by combining| $top
and $skip.

top and skip syntax rules.define the formal grammar of the Stop and $skip query options

The seFantics of stop and $skip are covered in the [OData-Protocol] document. The [OData-ABNF]
respeciively.

5.1.6 [System<@uery Option $count

The $cpunt system query option allows clients to request a count of the matching resources incluged
with thg reseurces in the response. The scount query option has a Boolean value of true or fallse.

The semantics of Scocunt is coveredinthe [ﬂr\::f:: Drnfnr‘nl] document.

5.1.7 System Query Option $search
The $search system query option allows clients to request entities matching a free-text search
expression.

The $search query option can be applied to a URL representing a collection of entities to return all
matching entities within the collection. Applying the $search query option to the $al1 resource requests
all matching entities in the service.

If both ssearch and $filter are applied to the same request, the results include only those entities
that match both criteria.
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The [OData-ABNF] search syntax rule defines the formal grammar of the $search query option.

Example 104: all products that are blue or green. It is up to the service to decide what makes a product blue or green.

http://host/service/Products?$search=blue OR green

5.1.7.1 Search Expressions

Search expressions are used within the $search system query option to request entities matching the
specified expression.

Terms can be any single word to be matched within the expression.

Terms enclosed in double-quotes comprise a phrase.

Each individual term or phrase comprises a Boolean expression that returns true if the termor phrase is
matched, otherwise false. The semantics of what is considered a match is dependent upon'the sgrvice.

Expresgions enclosed in parenthesis comprise a group expression.

The segrch expression can contain any number of terms, phrases, or group expressions, along with the
case-sgnsitive keywords NOT, AND, and OR, evaluated in that order.

Expressgions prefaced with NOT evaluate to true if the expression is not maiched, otherwise fals

()

Two expressions not enclosed in quotes and separated by a space are equivalent to the same two
expressions separated by the AND keyword. Such expressions evaluate 10 t rue if both of the
expressgions evaluate to true, otherwise false.

Exprespions separated by an OR evaluate to true if either of the expressions evaluate to true,
otherwise false.

The [OPpata-ABNF] searchExpr syntax rule defines the\formal grammar of the search expression.

5.1.8System Query Option $format

The $fprmat system query option allows clients to request a response in a particular format and i$
useful for clients without access to request headers for standard content-type negotiation. Where present
Sformat takes precedence over standard content-type negotiation.

The semantics of Sformat is covered-in the [OData-Protocol] document.

The [OPata-ABNF] format syntax-rule define the formal grammar of the $format query option.

5.2 Qustom QuerysOptions

Custom query options provide an extensible mechanism for service-specific information to be placed in a
URL qgyery string. Aseustom query option is any query option of the form shown by the rule
customnQueryOption in [OData-ABNF].

Custom query:options MUST NOT begin with a $ or @ character.

Examplé 105; service-specific custom query option debug-mode

http://host/service/Products?debug-mode=true

5.3 Parameter Aliases

Parameter aliases can be used in place of literal values in function parameters or withina sfilter or
Sorderby expression.

Parameter aliases MUST start with an @ character.

The semantics of parameter aliases are covered in [OData-Protocol].

The [OData-ABNF] rule aliasAndvalue defines the formal grammar for passing parameter aliases as
query options.
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6 Conformance

The conformance requirements for OData clients and services are described in [OData-Protocol].
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1 Introduction

OData services are described in terms of an Entity Data Model (EDM). The Common Schema Definition
Language (CSDL) defines an XML representation of the entity data model exposed by an OData service.
CSDL is articulated in the Extensible Markup Language (XML) 1.1 (Second Edition) [XML-1.1] with
further building blocks from the W3C XML Schema Definition Language (XSD) 1.1 as described in
[XML-Schema-1] and [XML-Schema-2].

1.1T|
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1.2 N
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1.3 Typographical Conventions
Keywords-defired-by-this-specificationuse-thismomospacedfont———————————————————

Ndrmative source code uses this paragraph style.

Some gections of this specification are illustrated with non-normative examples.

Example 1: text describing an example uses this paragraph style

Non-normative examples use this paragraph style.

All examples in this document are non-normative and informative only.
All othgr text is normative unless otherwise labeled.
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2 CSDL Namespaces

In addition to the default XML namespace, the elements and attributes used to describe the entity model
of an OData service are defined in one of the following namespaces. An XML document using these
namespaces and having an edmx : Edmx root element will be called a CSDL document.

2.1 Namespace EDMX

Elemerts and attributes associated with the top-level wrapper that contains the CSDL used to defife the
entity npjodel for an OData Service are qualified with the Entity Data Model for Data Services Packgging
namespace:

e |http://docs.ocasis-open.org/odata/ns/edmx
Prior varsions of OData used the following namespace for EDMX:

e |EDMX version 1.0: http://schemas.microsoft.com/ado/2007 /06 edmx
They afe non-normative for this specification.

In this gpecification the namespace prefix edmx is used to represent the Entity Data Model for Date
Servicgs Packaging namespace, however the prefix name is not preseriptive.

2.2 Namespace EDM

Elemer]ts and attributes that define the entity model exposed.by the OData Service are qualified with the
Entity Data Model namespace:

e |http://docs.oasis-open.org/odata/ngyedm
Prior vgrsions of CSDL used the following namespaces for EDM:
e |CSDL version 1.0: http://schemas.microsoft.com/ado/2006/04/edm
e |CSDL version 1.1: http://schemas.microsoft.com/ado/2007/05/edm
e |CSDL version 1.2: http://schemas.microsoft.com/ado/2008/01/edm
e |CSDL version 2.0: http:«/¥Aschemas.microsoft.com/ado/2008/09/edm
e |CSDL version 3.0: http:7//schemas.microsoft.com/ado/2009/11/edm
They afe non-normative forithis specification.

In this gpecification the namespace prefix edm is used to represent the Entity Data Model namespdce,
however the prefix-fiame is not prescriptive.

2.3 XML_Sehema Definitions

This specification contains normative XML schemas for the EDMX and EDM namespaces; see
[OData=-EbitXandtObata~EDM:

These XML schemas only define the shape of a well-formed CSDL document, but are not descriptive
enough to define what a correct CSDL document MUST be in every imaginable use case. This
specification document defines additional rules that correct CSDL documents MUST fulfill. In case of
doubt on what makes a CSDL document correct the rules defined in this specification document take
precedence.
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2.4 XML Document Order

Client libraries MUST retain the document order of XML elements for CSDL documents because for some
elements the order of child elements is significant. This includes, but is not limited to, members of
enumeration types and items within a collection-valued annotation.

OData does not impose any ordering constraints on XML attributes within XML elements.
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3 Entity Model Wrapper

An OData service exposes a single entity model. This model may be distributed over several schemas,
and these schemas may be distributed over several physical locations. The entity model wrapper
provides a single point of access to these parts by including them directly or referencing their physical
locations.

A service is defined by a single CSDL document which can be accessed by sending a GET request to

o Thic doctumant ic oallad tha maatadata Aot 1 ooy, r foarance Other

i) . () .
<servieet =—/Smetadata—HHS-documents-calledthe-metadata-decument—Hmayretference

CSDL documents.

The megtadata document contains a single entity container that defines the resources exposed by th
service| This entity container MAY extend an entity container defined in referenced documents.

S

The mqdel of the service consists of all CSDL constructs used in its entity containers.

3.1 Element edmx : Edmx

A CSDL document MUST contain a root edmx : Edmx element. This elementMUST contain a singlé direct
child edmx: DataServices element. In addition to the data services elemeént, the Edmx element dontains
zero orlmore edmx : Reference elements.

Examplé 2:

<gdmx :Edmx xmlns:edmx="http://docs.oasis-opengOrg/odata/ns/edmx"
Version="4.0">
edmx :DataServices>

/edmx :DataServices>
</ledmx : Edmx>

3.1.1 Attribute Version
The edhnx : Edmx element MUST providé.the value 4. 0 for the Version attribute. It specifies the version
of the BDMX wrapper defined by this-version of the specification.
3.2 Element edmx:DataServices

The edhnx: DataServicésielement MUST contain one or more edm: Schema elements which deflne the
schemas exposed by,the-OData service.
3.3 Elementiedmx : Reference

The edjnx : Refference element specifies external CSDL documents referenced by the referencing
document{Fhe child elements edmx : Include and edmx : IncludeAnnotations specify which parts of
the referenced document are available Tor USe In the referencing document. The edmx : Reference
element MUST contain at least one edmx: Include or edmx: IncludeAnnotations child element.

The edmx:Reference element contains zero or more edm: Annotation elements.

The scope of a CSDL document is the document itself and all schemas included from directly referenced
documents. All entity types, complex types and other named elements in scope (that is, defined in the
document itself or a schema of a directly referenced document) can be accessed from a referencing
document by their namespace-qualified names.

Referencing another document may alter the model defined by the referencing document. For instance, if
a referenced document defines an entity type derived from an entity type in the referencing document,
then an entity set of the service defined by the referencing document may return entities of the derived
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type. This is identical to the behavior if the derived type had been defined directly in the referencing
document.

Note: referencing documents is not recursive. Only named elements defined in directly referenced
documents can be used within the schema. However, those elements may in turn include elements
defined in schemas referenced by their defining schema.

Example 3: to reference entity models containing definitions of vocabulary terms

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<edmx:Edmx xmlns:edmx="http://docs.oasis-open.org/odata/ns/edmx"
Version="4.0">

C\llll .RCfCLCJl\/C UJ_JI__"lltth- Uk./ab .udata.uJ_g payabilitico 1"
<edmx:Include Namespace="Org.OData.Capabilities.v1" />
/edmx:Reference>

edmx:Reference Uri="http://vocabs.odata.org/display/v1">
<edmx:Include Alias="UI" Namespace="org.example.Display" />
/edmx:Reference>

edmx:DataServices>...</edmx:DataServices>

</ledmx : Edmx>

3.3.1|Attribute Uri

The edhnx : Reference element MUST specify a Uri attribute. The ux_attribute uniquely identifies a
model, |so two references MUST NOT specify the same URI. The value’of the Uri attribute SHOULD be
a URL that locates a CSDL document describing the referenced madel. If the URI is not dereferengable it
SHOULD identify a well-known schema. The value of the Uri @attribute MAY be an absolute or relative
URI; rejative URlIs are relative to the xm1 : base attribute, see [XML-Base].

3.4 Element edmx : Include

The edhnx : Reference element contains zero ormore edmx : Include elements that specify the
schemas to include from the target document.

3.4.1 Attribute Namespace

The edhnx : Include element MUSTprovide a Namespace value for the Namespace attribute. The value
MUST match the namespace of @ schema defined in the referenced CSDL document. The same
namespace MUST NOT be included more than once, even if it is declared in more than one referenced
document.

3.4.2 |Attribute Alias

An ednjx : Inc1ludé€ element MAY define a Simpleldentifier value for the Alias attribute. The Alias
attribute defingsan alias for the specified Namespace that can be used in qualified names instead|of the
namespace( It'only provides a more convenient notation. Every model element that can be used via an

alias-qdialified name can alternatively also be used via its full namespace-qualified name. An alias allows
a shoﬂ%ﬁﬁ@ﬁmmmmw i ; i ; i f i

assigned to the namespace org.example.vocabularies.display. An alias-qualified name is
resolved to a fully qualified name by examining aliases on edmx: Include and edm: Schema elements
within the same document.

Aliases are document-global, so edmx: Include and edm: Schema elements within a document MUST
NOT assign the same alias to different namespaces and MUST NOT specify an alias with the same name
as an in-scope namespace.

The Alias attribute MUST NOT use the reserved values Edm, odata, System, Or Transient.

An alias is only valid within the document in which it is declared; a referencing document has to define its
own aliases with the edmx : Include element.
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3.5 Element edmx: IncludeAnnotations

The edmx :Reference element contains zero or more edmx : IncludeAnnotations elements that
specify the annotations to include from the target document. If no edmx: IncludeAnnotations element
is specified, a client MAY ignore all annotations in the referenced document that are not explicitly used in
an edm: Path expression of the referencing document.

Example 4: reference documents that contain annotations

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<edmx:Edmx xmlns:edmx="http://docs.oasis-open.org/odata/ns/edmx"
FVCLDJ.‘ULI_":X . U"

edmx:Reference Uri="http://odata.org/ann/b">

<edmx:IncludeAnnotations TermNamespace="org.example.validation" />

<edmx:IncludeAnnotations TermNamespace="org.example.display"
Qualifier="Tablet" />

<edmx:IncludeAnnotations TermNamespace="org.example.hcm"
TargetNamespace="com.contoso.Sales". %>

<edmx:IncludeAnnotations TermNamespace="org.example.hcm"
Qualifier="Tablet"
TargetNamespace="com.contoso.Renson" />

/edmx :Reference>
edmx:DataServices>...</edmx:DataServices>
</ledmx : Edmx>

The following annotations from http://odata.org/ann/b are included:
e Annotations that use a term from the org.example v&lidation namespace, and

e Annotations that use a term from the org. exampl&. display namespace and specify a
Tablet qualifier and

e Annotations that apply a term from the orgl@&xample . hcm namespace to an element of the
com.contoso.Sales hamepace and

e Annotations that apply a term from the org. example.hcm namespace to an element of the
com.contoso. Person namepace and specify a Tablet qualifier.

3.5.1 Attribute TermNamespace

An ednfx : IncludeAnnotations element MUST provide a Namespace value for the TermNamegpace
attribute.

The ednx: IncludeAnnétations element will import the set of annotations that apply terms defihed in
the schema identified,.by-the TermNamespace value. The TermNamespace attribute also provides
consuners insight.about what namespaces are used in the annotations document. If there are no

edmx: IncludeAtinotations elements that have a term namespace of interest to the consumer,|the
consumer can-opt not to download the document.

3.5.2 Attribute Qualifier

An edmx : IncludeAnnotations element MAY specify a Simpleldentifier for the Qualifier attribute.
A qualifier is used to apply an annotation to a subset of consumers. For instance, a service author might
want to supply a different set of annotations for various device form factors.

If oualifier is specified, only those annotations applying terms from the specified TermNamespace
with the specified Qualifier (applied to an element of the TargetNamespace, if present) SHOULD be
imported. If Qualifier is not specified, all annotations within the referenced document from the
specified TermNamespace (taking into account the TargetNamespace, if present) SHOULD be
imported.
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The Qualifier attribute also provides consumers insight about what qualifiers are used in the
annotations document. If the consumer is not interested in that particular qualifier, the consumer can opt
not to download the document.

3.5.3 Attribute TargetNamespace

An edmx : IncludeAnnotations element MAY specify a Namespace value for the TargetNamespace
attribute.

If TargetNamespace is specified, only those annotations which apply a term from the specified
TermNamespace to an element of the TargetNamespace (with the specified Qualifier, if present)
SHOULD be imported. If TargetNamespace is not specified, all annotations within the referenced
document from the specified TermNamespace (taking into account the Qualifier, if present)\SHOULD
be imported.

The TajrgetNamespace attribute also provides consumers insight about what namespaces are used in
the anrfotations document. If there are no target elements that have a namespace of(interest to the
consuner, the consumer can opt not to download the document.
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4 Common Characteristics of Entity Models

4.1 Nominal Types

A nominal type has a name that MUST be a Simpleldentifier. Nominal types are referenced using their
QualifiedName. The qualified type name MUST be unique within a model as it facilitates references to the

element from other parts of the model.

When reterring to nominal types, the reterence MIUS T use one of the 1ollowing:

¢ | Namespace-qualified name
¢ | Alias-qualified name

Example 5:

<Schema xmlns="http://docs.oas
Namespace="org.example
Alias="sales">

</|Schema>

is-open.org/odata/ns/edm"

ComplexType Name="Address">...</ComplexType>

The two|ways of referring to the nominal type Address are:

sales.Address

4.2 Structured Types

o the fully qualified name org.example.Address can be used in any namespace

e an alias could be specified in any namespace and used’in an alias-qualified name, e.g.

Structufed types are composed of other model glements. Structured types are common in entity mpdels

as the
compleix types are both structured types.

4.3 Structural Properties

A struciural property is a property.(of a structural type) that has one of the following types:

e | Primitive type

e | Complex type

¢ |Enumeration type

¢ | A collection of one of the above

4.4 Primitive Types

eans of representing entities and structured properties in an OData service. Entity types apd

Structuree-types-are-compesed-ef-etherstructured-types-and-primitive-types—OBata-definresthe-fellowing
primitive types:

Type Meaning

Edm.Binary Binary data

Edm.Boolean

Binary-valued logic

Edm.Byte

Unsigned 8-bit integer

Edm.Date

Date without a time-zone offset
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Type Meaning

Edm.DateTimeOffset Date and time with a time-zone offset, no leap seconds
Edm.Decimal Numeric values with fixed precision and scale
Edm.Double IEEE 754 binary64 floating-point number (15-17 decimal digits)
Edm.Duration Signed duration in days, hours, minutes, and (sub)seconds
Edm.Guid 16-byte (128-bit) unique identifier

Edm.Intl6 Signed 16-bit integer

Edm.Int32 Signed 32-bit integer

Edm.Int64 Signed 64-bit integer

Edm. $Byte Signed 8-bit integer

Edm.$ingle IEEE 754 binary32 floating-point numbet (6-9 decimal digits)
Edm. $tream Binary data stream

Edm.$tring Sequence of UTF-8 characters

Edm.TimeOfDay Clock time 00:00-23:59:59.999999999999
Edm.¢eography Abstract base typefor all Geography types
Edm.¢eographyPoint A point in a round-earth coordinate system
Edm.G¢eographylLineString Line stringldn a round-earth coordinate system
Edm.¢eographyPolygon Polygen in a round-earth coordinate system
Edm.G¢eographyMultiPoint Collection of points in a round-earth coordinate system
Edm.¢eographyMultiLineString |"Collection of line strings in a round-earth coordinate systém
Edm.¢eographyMultiPolygon Collection of polygons in a round-earth coordinate system
Edm.¢eographyCollectien Collection of arbitrary Geography values

Edm.¢eometry Abstract base type for all Geometry types
Edm.¢eometryPoint Point in a flat-earth coordinate system
Edm.¢eometryl.ineString Line string in a flat-earth coordinate system
Edm.¢edmetryPolygon Polygon in a flat-earth coordinate system
Edm.GeometryMultiPoint Collection of points in a flat-earth coordinate system
Edm.GeometryMultiLineString Collection of line strings in a flat-earth coordinate system
Edm.GeometryMultiPolygon Collection of polygons in a flat-earth coordinate system
Edm.GeometryCollection Collection of arbitrary Geometry values

Edm.Date and Edm.DateTimeOf fset follow [XML-Schema-2] and use the proleptic Gregorian
calendar, allowing the year 0000 and negative years.

Edm.Stream is a primitive type that can be used as a property of an entity type or complex type, the
underlying type for a type definition, or the binding parameter or return type of a function or action.
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Edm. Stream, or a type definition whose underlying type is Edm. St ream, cannot be used in collections
or for non-binding parameters to functions or actions.

Some of these types allow facet attributes, defined in section 6.2.

Seerule primitiveLiteral in [OData-ABNF] for the representation of primitive type values in URLs,
and [OData-Atom] and [OData-JSON] for the representation in requests and responses.

4.5 Built-In Abstract Types

The following built-in abstract types can be used within a model:

[ Ldll. Frimitivelype
e |Edm.ComplexType

e [Edm.EntityType

Conceptually, these are the abstract base types for primitive types (including type definitions and
enumefation types), complex types, and entity types, respectively, and can be usedsanywhere a
corresgonding concrete type can be used, except:

e [Edm.EntityType

o cannot be used as the type of a singleton in an entity containér because it doesn’t define
a structure, which defeats the purpose of a singleton.

o cannot be used as the type of an entity set because*allentities in an entity set must have
the same key fields to uniquely identify them within,the set.

o cannot be the base type of an entity type or ecemplex type.
e |Edm.ComplexType
o cannot be the base type of an entity type or complex type.
e |Edm.PrimitiveType
o cannot be used as the type of alkey property of an entity type.
o cannot be used as the underlying type of a type definition or enumeration type.
e |Collection (Edm.PrimitiveType) and Collection (Edm.ComplexType)
o cannot be used as the'type of a property.
o cannot be used as)the return type of a function.
Vocabylary terms can, in addition, use
e |Edm.AnnotationPath
e |Edm.ProperityPath
e |Edm.NawigationPropertyPath

as the fype ofaprimitive term, or the type of a property of a complex type that is exclusively used 3s the
type of fa term!

4.6 Annotations
Many parts of the model can be annotated with additional information using the edm: Annotation
element.

A model element MUST NOT specify more than one annotation for a given combination of Term and
Qualifier attributes.

Vocabulary annotations can be specified as a child of the model element being annotated or as a child of
an edm:Annotations element that targets the model element.

Refer to Vocabulary Annotations for details on which model elements support vocabulary annotations.
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5 Schema

One or more schemas describe the entity model exposed by an OData service. The schema acts as a
namespace for elements of the entity model such as entity types, complex types, enumerations and
terms.

5.1 Element edm: Schema

The edn: Schema element contains one or more of the following elements:

e [edm:Action

e |[edm:Annotations

e |[edm:Annotation

e |edm:ComplexType

e |[edm:EntityContainer
e |[edm:EntityType

o |edm:EnumType

e |[edm:Function

e |edm:Term

o |edm:TypeDefinition

Values |of the Name attribute MUST be unique across all direct child elements of a schema, with the¢ sole
exceptipn of overloads for an action and overloads for, a function. The names are local to the schema;
they neled not be unique within a document.

5.1.1 |Attribute Namespace

A schema is identified by a namespace:*All edm: Schema elements MUST have a namespace defined
through a Namespace attribute which,MUST be unique within the document, and SHOULD be globally
unique| A schema cannot span more than one document.

The sclhema’s namespace isccombined with the name of elements in the entity model to create unique
qualified names, so identifiers that are used to name types MUST be unique within a namespace t¢
preveny ambiguity. See/Nominal Types for more detail.

The Nafjnespace attribute MUST NOT use the reserved values Edm, odata, System, or Transieht.

5.1.2 Attribute Alias

A schema MAY define an alias by providing a Simpleldentifier value for the A1ias attribute. An alias
allows mmmmmmmﬁmmmwm@ ifi i i

Aliases are document-global, so all edmx : Include and edm: Schema elements within a document
MUST specify different values for the Alias attribute. Aliases defined by an edm: Schema element can
be used throughout the containing document and are not restricted to the schema that defines them.

The Alias attribute MUST NOT use the reserved values Edm, odata, System, Or Transient.
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6 Structural Property

Structured Types are composed of zero or more structural properties (represented as edm: Property
elements) and navigation properties (represented as edm:NavigationProperty elements).

Example 6: complex type with two properties

<ComplexType Name="Measurement">
<Property Name="Dimension" Type="Edm.String" Nullable="false" Maxlength="50"
DefaultValue="Unspecified" />
Property Name="Length" Type="Edm.Decimal" Nullable="false" Precision="1hg"
Scale="2" />
</[ComplexType>

Open entity types and open complex types allow properties to be added dynamically o instances qf the
open type.

6.1 Element edm: Property

The edn: Property element defines a structural property.

Example 7: property that can have zero or more strings as its value

<Hroperty Name="Units" Type="Collection (Edm.Stringy" />

A propérty MUST specify a unique name as well as a type and’zero or more facets. Facets are attrjbutes
that mddify or constrain the acceptable values for a property value.

6.1.1 |Attribute Name
The edn: Property element MUST include a Name attribute whose value is a Simpleldentifier usgd
when reéferencing, serializing or deserializing.the property.

The napne of the structural property MUST, be unique within the set of structural and navigation properties
of the dontaining structured type and.anyof its base types.

6.1.2 |Attribute Type

The edn: Property elementtMUST include a Type attribute. The value of the Type attribute MUST be
the QualifiedName of aprimitive type, complex type, or enumeration type in scope, or a collection ¢f one
of these¢ types.

6.2 Property Facets

Property facets allow a model to provide additional constraints or data about the value of structural
propertjes{Facets are expressed as attributes on the property element.

Facets apply to the type referenced in the element where the facet attribute is declared. If the type is a
collection, the facets apply to the type of elements in the collection.

Example 8: Precision facet applied to the DateTimeOffset type

<Property Name="SuggestedTimes" Type="Collection (Edm.DateTimeOffset)"
Precision="6" />

6.2.1 Attribute Nullable

The edm: Property element MAY contain the Nullable attribute whose Boolean value specifies
whether a value is required for the property.
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If no value is specified for a property whose Type attribute does not specify a collection, the Nullable
attribute defaults to true.

If the edm: Property element contains a Type attribute that specifies a collection, the property MUST
always exist, but the collection MAY be empty. In this case, the Nullable attribute applies to members
of the collection and specifies whether the collection can contain null values.

6.2.2 Attribute MaxLength

A binary, stream or string property MAY define a positive integer value for the MaxTLength facet attribute.
The value of this attribute specifies the maximum length of the value of the property on a type instance.
Instead of an integer value the constant max MAY be specified as a shorthand for the maximumcength
suppor{ed for the type by the service.

If no vdlue is specified, the property has unspecified length.

A datetjme-with-offset, decimal, duration, or time-of-day property MAY define a value for the Precision

For a decimal property the value of this attribute specifies the maximum number of digits allowed in the

secondp portion of the property’s value; it MUST be a non-negative integer between zero and twelve. If

Note: sprvice designers SHOULD be aware that some clients are unable to support a precision grdater
than 29 for decimal properties and 7 for temporal properties. Client developers MUST be aware of the
potential for data loss when round-tripping values of(greater precision. Updating via PATCH and
exclusiyely specifying modified properties will reduce the risk for unintended data loss.

6.2.4 Attribute Scale

A decimal property MAY define a non-negative integer value or variable for the Scale attribute.
This atfribute specifies the maximum-number of digits allowed to the right of the decimal point.
The value variable means thatthe number of digits to the right of the decimal point may vary from zero
to the Value of the Preci s on attribute minus one. At least one digit is required to the left of the decimal
point.
An integer value means.that the number of digits to the right of the decimal point may vary from zefo to

the valde of the Sgale attribute, and the number of digits to the left of the decimal point may vary from one
to the Value of the)Precision attribute minus the value of the Scale attribute.

The value ofthe Scale attribute MUST be less than or equal to the value of the Precision attribute. If
no valug is-specified, the Scale facet defaults to zero.

Example 9: Precision and Scale facels applied to the Decimal type.
Allowed values: 1.23, 0.23, 3.14 and 0.7, not allowed values: 123, 12.3.

<Property Name="Amount" Type="Edm.Decimal" Precision="3" Scale="2" />

Example 10: Precision and Scale facets applied incorrectly to the Decimal type.
This is not allowed because .23 is not allowed anymore and 0.23 needs a Precision of 3.

<Property Name="Amount" Type="Edm.Decimal" Precision="2" Scale="2" />

Example 11: Precision and a variable Scale applied to the Decimal type.
Allowed values: 1.23, 0.23, 0.7, 123 and 12.3, not allowed would be: 12.34, 1234 and 123.4 due to the limited
precision.
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<Property Name="Amount" Type="Edm.Decimal" Precision="3" Scale="variable" />

6.2.5 Attribute Unicode

A string property MAY define a Boolean value for the Unicode attribute.

A true value assigned to this attribute indicates that the value of the property is encoded with Unicode. A
false value assigned to this attribute indicates that the value of the property is encoded with ASCII.

If no value is specified, the Unicode facet defaults to true.

6.2.6 JAttribute SRID
A geonjetry or geography property MAY define a value for the SRID attribute. The value of this)attrjbute
identifigs which spatial reference system is applied to values of the property on type instances.

The value of the SRID attribute MUST be a non-negative integer or the special valuerariable. lfno
value i specified, the attribute defaults to 0 for Geometry types or 4326 for Geogfaphy types.

The valid values of the SRID attribute and their meanings are as defined by the‘European Petroleum
Survey|Group [EPSG].

6.2.7 |Attribute DefaultvValue

A primitive or enumeration property MAY define a value for the DefaultVvalue attribute. The valu
this attifibute determines the value of the property if the property.is-not explicitly represented in an
annotation or the body of a POST or PUT request.

[
o
=

Default|values of type Edm. String MUST be represented according to the XML escaping rules fdr
character data in attribute values. Values of other primitive types MUST be represented according fo the
appropfiate alternative in the primitivevalue rulerdefined in [OData-ABNF], i.e. Edm.Binary @s
binaryValue, Edm.Boolean as booleanValue etc.

If no vallue is specified, the client SHOULD NQT assume a default value.
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7 Navigation Property

7.1 Element edm:NavigationProperty

A navigation property allows navigation to related entities.

Example 12: the Product entity type has a navigation property to a Category, which has a navigation link back to one
or more products

<EnhtityType Name="Product">

NavigationProperty Name="Category" Type="Self.Category" Nullable="false"
Partner="Products" />

NavigationProperty Name="Supplier" Type="Self.Supplier" />

</EntityType>

<EnhtityType Name="Category">
NavigationProperty Name="Products" Type="Collection (SekfsProduct)"

Partner="Category" />
</EntityType>

7.1.1 Attribute Name

The edn:NavigationProperty element MUST include@ Name attribute whose value is a
Simpleldentifier that is used when navigating from the structured type that declares the navigation
property to the related entity type.

The nafne of the navigation property MUST be unigue within the set of structural and navigation
propertles of the containing structured type and.any of its base types.

7.1.2 |Attribute Type

The edn:NavigationProperty element MUST include a Type attribute. The value of the type attribute
MUST fesolve to an entity type or-acollection of an entity type declared in the same document or g
documInt referenced with an edmx : Reference element, or the abstract type Edm.EntityType.

If the value is an entity typesname, there can be at most one related entity. If it is a collection, an arpitrary
number of entities can be'related.

The related entities MUST be of the specified entity type or one of its subtypes.

7.1.3Attribdte Nullable

The edn:NavigationProperty element MAY contain the Nullable attribute whose Boolean value
specifigs\whether a navigation target is required for the navigation property.

If no value is specified for a navigation property whose Type attribute does not specify a collection, the
Nullable attribute defaults to true. The value true (or the absence of the Nullable attribute)
indicates that no navigation target is required. The value false indicates that a navigation target is
required for the navigation property on instances of the containing type.

A navigation property whose Type attribute specifies a collection MUST NOT specify a value for the
Nullable attribute as the collection always exists, it may just be empty.
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7.1.4 Attribute Partner

A navigation property of an entity type MAY specify a navigation property path value for the Partner
attribute.

This attribute MUST NOT be specified for navigation properties of complex types.

If specified, the value of this attribute MUST be a path from the entity type specified in the Type attribute
to a navigation property defined on that type or a derived type. The path may traverse complex types,
including derived complex types, but MUST NOT traverse any navigation properties. The type of the
partner navigation property MUST be the containing entity type of the current navigation property or one
of its parent entity types.

If the Phrtner attribute identifies a single-valued navigation property, the partner navigation propgrty
MUST [ead back to the source entity from all related entities. If the Partner attribute identifies, a multi-
valued phavigation property, the source entity MUST be part of that collection.

[

If no pgrtner navigation property is specified, no assumptions can be made as to whether one of th
navigafjon properties on the target type will lead back to the source entity.

)

If a parfner navigation property is specified, this partner navigation property MUSiF-either specify th
current|navigation property as its partner to define a bi-directional relationship-r it MUST NOT specify a
partner|attribute. The latter can occur if the partner navigation property is défined on a complex typg or

the curfent navigation property is defined on a type derived from the type.ofthe partner navigation
propertl.

7.1.5|Attribute ContainsTarget

A navidation property MAY assign a Boolean value to the ¢ontainsTarget attribute. If no value is
assigned to the ContainsTarget attribute, the attribute defaults to false. If the value of the
ContalnsTarget attribute is t rue, the navigation property is called a containment navigation prqperty.

Containment navigation properties define an implicitientity set for each instance of its declaring entjty
type. This implicit entity set is identified by the read URL of the navigation property for that entity.

Entitieg of the entity type that declares the navigation property, either directly or indirectly via a property of
complex type, contain the entities referenced by the containment navigation property. The canonical URL
for confained entities is the canonical URLE of the containing entity, followed by the path segment of the

navigation property and the key of the'contained entity, see [OData-URL].

As items in a collection of compléx;types do not have a canonical URL, complex types declaring a
containfnent navigation property, either directly or indirectly via a property of complex type, MUST NOT
be used as the type of a collection-valued property.

An entity cannot be referenced by more than one containment relationship, and cannot both belong to an
entity spt declared within'the entity container and be referenced by a containment relationship.

Containment navigation properties MUST NOT be specified as the last path segment in the Path
attribute of a navigation property binding. When a containment navigation property navigates between
entity types n.the same inheritance hierarchy, the containment is called recursive.

Containment navigation properties MAY specify a Partner attribute. If the containment is recursive, the
partner navigation property MUST be nullable and specify a single entity type. It the containment is not
recursive, the partner navigation property MUST NOT be nullable.

An entity type hierarchy MUST NOT contain more than one navigation property with a Partner attribute
referencing a containment relationship.

Note: without a partner attribute, there is no reliable way for a client to determine which entity contains a
given contained entity. This may lead to problems for clients if the contained entity can also be reached
via a non-containment navigation path.
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7.2 Element edm:ReferentialConstraint

A navigation property whose Type attribute specifies a single entity type MAY define one or more
referential constraints. A referential constraint asserts that the dependent property (the property defined
on the dependent entity containing the navigation property) MUST have the same value as the principal
property (the referenced property defined on the principal entity that is the target of the navigation).

The type of the dependent property MUST match the type of the principal property. If the navigation
property on which the referential constraint is defined or the principal property is nullable, then the
dependent property MUST be nullable. If both the navigation property and the principal property are not
nullable, then the dependent property MUST be marked with the Nullable="false" attribute value.

Examplg 13: the category must exist for a product in that category to exist, and the CategoryID of the prédict is
identical to the 1D of the category

<EnhtityType Name="Product">

Property Name="CategoryID" Type="Edm.String" Nullable="false"/%
NavigationProperty Name="Category" Type="Self.Category" Nullakle="false">
<ReferentialConstraint Property="CategoryID" ReferencedPropsgrty="ID" />
/NavigationProperty>

</EntityType>

7.2.1|Attribute Property

A refergntial constraint MUST specify a value for the Property attribute. The Property attribute
specifigs the property that takes part in the referential constraint-on the dependent entity type. Its value
MUST pe a path expression resolving to a primitive property of the dependent entity type itself or t¢ a

primitive property of a complex property (recursively) of the dependent entity type. The names of the
propertles in the path are joined together by forward slashes.

7.2.2 |Attribute ReferencedProperty

A refergntial constraint MUST specify a value-for the ReferencedProperty attribute. The
Refer¢ncedProperty attribute specifies the corresponding property of the principal entity type. Its
value MUST be a path expression resolving to a primitive property of the principal entity type itself pr to a

primitive property of a complex property (recursively) of the principal entity type that MUST have the same
data type as the property of the dependent entity type.

7.3 Element edm yOnDelete

A navidation propertytMAY define one edm:OnDelete element. It describes the action the service will
take on related entities when the entity on which the navigation property is defined is deleted.

Examplé 14: deletion of a category implies deletion of the related products in that category

<EhtdAtyType Name="Category">

<NavigationProperty Name="Products" Type="Collection (Self.Product)">
<OnDelete Action="Cascade" />

</NavigationProperty>

</EntityType>

7.3.1 Attribute Action

The edm:0nDelete element MUST include the Action attribute with one of the following values:
e Cascade, meaning the related entities will be deleted if the source entity is deleted,

e None, meaning a DELETE request on a source entity with related entities will fail,
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e SetNull, meaning all properties of related entities that are tied to properties of the source entity
via a referential constraint and that do not participate in other referential constraints will be set to
null,

e SetDefault, meaning all properties of related entities that are tied to properties of the source
entity via a referential constraint and that do not participate in other referential constraints will be
set to their default value.

If no edm:OnDelete element is present, the action taken by the service is not predictable by the client
and could vary per entity.
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8 Entity Type

Entity types are nominal structured types with a key that consists of one or more references to structural
properties. An entity type is the template for an entity: any uniquely identifiable record such as a customer
or order.

An edm. Key child element MAY be specified if the entity type does not specify a base type that already
has a key declared. The key consists of one or more references to structural properties of the entity type.

An entify Type can define two types ol properties. A structural property Is a named reference to apfimitive,
complei, or enumeration type, or a collection of primitive, complex, or enumeration types. A naviggtion
propertl is a named reference to another entity type or collection of entity types.

All progerties MUST have a unique name within an entity type. Properties MUST NOT have-the same
name gs the declaring entity type. They MAY have the same name as one of the directior indirect hase
types or derived types.

An opeh entity type allows properties to be dynamically added to instances of the type.
Examplé 15: a simple entity type

<EnhtityType Name="Employee">

Key>

<PropertyRef Name="ID" />

/Key>

Property Name="ID" Type="Edm.String" Nullable="false" />
Property Name="FirstName" Type="Edm.String® Nullable="false" />
Property Name="LastName" Type="Edm.String¥® Nullable="false" />
NavigationProperty Name="Manager" Type="Model.Manager" />
</EntityType>

Examplé 16: a derived entity type based on the previotis\example

<EnhtityType Name="Manager" BaseType="Model.Employee">

Property Name="AnnualBudget"-Type="Edm.Decimal" />

NavigationProperty Name="Employees" Type="Collection (Model.Employee)" />
</EntityType>

Note: the derived type has the same name as one of the properties of its base type.

8.1 Element edm:EntityType

The edn: EntityType‘element represents an entity type in the entity model. It contains zero or mpre
edm:Property andiedm:NavigationProperty elements describing the properties if the entity type.

It MAY [contain 6ne’edm: Key element.

8.1.1 Attribute Name

The edm:EntityType element MUST include a Name attribute whose value is a Simpleldentifier. The
name MUST be unique within its namespace.

8.1.2 Attribute BaseType

An entity type can inherit from another entity type by specifying the QualifiedName of the base entity type
as the value for the BaseType attribute.

An entity type inherits the key as well as structural and navigation properties declared on the entity type’s
base type.

An entity type MUST NOT introduce an inheritance cycle via the base type attribute.
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8.1.3 Attribute Abstract

An entity type MAY indicate that it cannot be instantiated by providing a Boolean value of true to the

Abstract attribute. If not specified, the Abstract attribute defaults to false.

If Abstract is false, the entity type MUST define a key or derive from a base type with a defined key.

An abstract entity type MUST NOT inherit from a non-abstract entity type.

8.1.4 Attribute OpenType

An entity type MAY indicate that it is open by providing a value of + ruie for the OpenTvpe attribute

An

open type allows clients to add properties dynamically to instances of the type by specifying uniqus
named |values in the payload used to insert or update an instance of the type.

If not specified, the value of the OpenType attribute defaults to false.

An entify type derived from an open entity type MUST NOT provide a value of false for'the Open
attribute.

Note: sfructural and navigation properties MAY be returned by the service on instances of any stru
type, whether or not the type is marked as open. Clients MUST always be prepared to deal with ad
propertles on instances of any structured type, see [OData-Protocol].

8.1.5|Attribute HasStream

An entify type that does not specify a BaseType attribute MAY ,specify a Boolean value for the
HasStfream attribute.

ly

Fvpe

Ctured
ditional

A valug of true specifies that the entity type is a media entity. Media entities are entities that reprgsent a

media $tream, such as a photo. For more information oni\media entities see [OData-Protocol].

If no value is provided for the HasStream attribute, and no BaseType attribute is specified, the va
the HagStream attribute is setto false.

The value of the the HasStream attribute is ipherited by all derived types.

Entity types that specify HasStream="true" MAY specify a list of acceptable media types using
annotafion with term Core.AcceptableMediaTypes, see [OData-VocCore].

8.2 Element edm:Key

An entity is uniquely identified within an entity set by its key. An entity type that is not abstract MUST

either gontain exactly one.edm: Key element or inherit its key from its base type. An abstract entity
MAY dgfine a key if it doesn’t inherit one.

An entity type’s keyrefers to the set of properties that uniquely identify an instance of the entity typ
within gn entity set.

Jue of

type

[¢]

The edhn: Key element MUST contain at least one edm: PropertyRef element. An edm: ProperfyRef
element réferences an edm: Property. The properties that compose the key MUST be non-nullalle and

typed 3 g
these primitive types:

e Edm.Boolean

e Edm.Byte

e Edm.Date

e Edm.DateTimeOffset
e Edm.Decimal

e Edm.Duration

e Edm.Guid

ne of
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e Edm.Intlé6

e Edm.Int32

e Edm.Int64

e FEdm.SByte

e Edm.String

e Edm.TimeOfDay

The properties that make up a primary key MAY be language-dependent, but their values MUST be
unique ity | ' i =
indepemndent.

Example 17: entity type with a simple key

<EntityType Name="Category">

Key>

<PropertyRef Name="ID" />

/Key>

Property Name="ID" Type="Edm.Int32" Nullable="false" />
Property Name="Name" Type="Edm.String" />

</EntityType>

Examplg 18: entity type with a simple key referencing a property of a compleX-type

<EnhtityType Name="Category">

Key>

<PropertyRef Name="Info/ID" Alias="EntityinfoID" />

/Key>

Property Name="Info" Type="Sales.Entityinfo" Nullable="false" />
Property Name="Name" Type="Edm.String* />

</EntityType>

<ComplexType Name="EntityInfo">

Property Name="ID" Type="Edm.I@t32" Nullable="false" />
Property Name="Created" Type=!'Edm.DateTimeOffset" />
</IComplexType>

Example 19: entity type with a composité key

<EntityType Name="OrderLine">

Key>

<PropertyRef Name="OrderID" />

<PropertyRef Name="LineNumber" />

/Key>

Property~Name="OrderID" Type="Edm.Int32" Nullable="false" />
Properity\Name="LineNumber" Type="Edm.Int32" Nullable="false" />
</EntityType>

8.3 Element edm: PropertyRef

The edm: PropertyRef element provides an edm: Key with a reference to a property.

8.3.1 Attribute Name

The edm: PropertyRef element MUST specify a value for the Name attribute which MUST be a path
expression resolving to a primitive property of the entity type itself or to a primitive property of a complex
property (recursively) of the entity type. The names of the properties in the path are joined together by
forward slashes.
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8.3.2 Attribute Alias

If the property identified by the Name attribute is a member of a complex type, the edm: PropertyRef

elemen

t MUST specify the Alias attribute.

The value of the Alias attribute MUST be a Simpleldentifier and MUST be unique within the set of
aliases, structural and navigation properties of the containing entity type and any of its base types.

The Alias attribute MUST NOT be defined if the key property is not a member of a complex type.

For keys that are members of complex types, the alias MUST be used in the key predicate of URLs
instead of the value assigned to the Name attribute. The alias MUST NOT be used in the query part.

Examplg

b 20 (based on example 18): requests to an entity set Categories of type Category must use the-glias

ht

tp://host/service/Categories (EntityInfoID=1)

Examplé

b 21 (based on example 18): in a query part the value assigned to the name attribute must.be used

ht

tp://example.org/OData.svc/Categories?$filter=Info/ID le 100
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9 Complex Type

Complex types are keyless nominal structured types. The lack of a key means that complex types cannot
be referenced, created, updated or deleted independently of an entity type. Complex types allow entity
models to group properties into common structures.

A complex type can define two types of properties. A structural property is a named reference to a
primitive, complex, or enumeration type, or a collection of primitive, complex, or enumeration types. A
navigatforr property 15 a named Teference to am entity type or a cottection of entity types.

All progerties MUST have a unique name within a complex type. Properties MUST NOT have.the'§ame
name gs the declaring complex type. They MAY have the same name as one of the direct onindirect base
types or derived types.

An opeh complex type allows properties to be dynamically added to instances of the type.

Examplg 22: a complex type used by two entity types

<ComplexType Name="Dimensions">

Property Name="Height" Nullable="false" Type="Edm.Decifual™ />
Property Name="Weight" Nullable="false" Type="Edm.Decimal" />
Property Name="Length" Nullable="false" Type="Edm. Decimal" />
</IComplexType>

<EnhtityType Name="Product">

Property Name="ProductDimensions" Type="Self.Dimensions" />
Property Name="ShippingDimensions" Type=s'Self.Dimensions" />
</EntityType>

<EnhtityType Name="ShipmentBox">

Property Name="Dimensions" Types"Self.Dimensions" />
</EntityType>

9.1 Element edm: ComplexType

The edhn: ComplexType elementrepresents a complex type in an entity model. It contains zero or|more
edm:Property and edm:NawigationProperty elements describing properties of the complex ftype.

9.1.1 Attribute Name

The edm: CompléxType element MUST include a Name attribute whose value is a Simpleldentifief. The
value identifies\the complex type and MUST be unique within its namespace.

9.1.2 Attribute BaseType

A complex type can inherit from another complex type by specifying the QualifiedName of the base
complex type as the value for the BaseType attribute.

A complex type inherits the properties declared on the complex type’s base type.
A complex type MUST NOT introduce an inheritance cycle via the base type attribute.

9.1.3 Attribute Abstract

A complex type MAY indicate that it cannot be instantiated by providing a Boolean value of true to the
Abstract attribute.
If not specified, the Abstract attribute defaults to false.
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9.1.4 Attribute OpenType

A complex type MAY indicate that it is open by providing a value of true for the OpenType attribute. An
open type allows clients to add properties dynamically to instances of the type by specifying uniquely
named values in the payload used to insert or update an instance of the type.

If not specified, the OpenType attribute defaults to false.

A complex type derived from an open complex type MUST NOT provide a value of false for the
OpenType attribute.

Note: structural and navigation properties MAY be returned by the service on instances of any structured
type, whetherormotthetype s marked-as opern.Clients MOSTatways be preparedtodeatwithradditional
propertles on instances of any structured type, see [OData-Protocol].
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10Enumeration Type

Enumeration types are nominal types that represent a series of related values. Enumeration types expose
these related values as members of the enumeration.

The IsFlags attribute indicates that more than one member may be selected at a time.

Example 23: a simple flags-enabled enumeration

< uunu._yyc Ndallle—= Eil‘:ﬂbbcbb Ullk_:lcl_lyilllﬁl J_J‘:'— JLL:U.L[.J.J.ILJ LST ldgb— SR EULS)
Member Name="Read" Value="1" />

Member Name="Write" Value="2" />

Member Name="Create" Value="4" />

Member Name="Delete" Value="8" />

</EnumType>

10.1 Element edm: EnumType

The edn: EnumType element represents an enumeration type in an entity. maodel.

The enpimeration type element contains one or more child edm: Membet élements defining the members
of the gnumeration type.

10.1.1 Attribute Name

The edm:EnumType element MUST include a Name attribtte whose value is a Simpleldentifier. The value
identifigs the enumeration type and MUST be unique within its namespace.

10.1.2 Attribute UnderlyingType

An enumeration type MAY include an Under LyingType attribute to specify an underlying type whose
value MUST be one of Edm.Byte, Edm.SByte, Edm.Intl6, Edm.Int32, or Edm.Int64. If the
Under]yingType attribute is not specified, Edm. Int32 is used as the underlying type.

10.1.3 Attribute IsFlags

An enumeration type MAY specify a Boolean value for the IsFlags attribute. A value of true indicates
that thg enumeration type allows multiple members to be selected simultaneously.

If no value is specified fer'this attribute, its value defaults to false.

10.2 Element edm : Member

The edhn: Memper element defines the discrete options for the enumeration type .

Examplg 247 an enumeration type with three discrete members

<EnumType Name="ShippingMethod">
<Member Name="FirstClass" />
<Member Name="TwoDay" />
<Member Name="Overnight" />
</EnumType>

10.2.1 Attribute Name

Each edm:Member element MUST include a Name attribute whose value is a Simpleldentifier. The
enumeration type MUST NOT declare two members with the same name.
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10.2.2 Attribute Value

The value of an enumeration member allows instances to be sorted by a property that has an
enumeration member for its value.

If the IsFlags attribute has a value of false, either all members MUST specify an integer value for the
Value attribute, or all members MUST NOT specify a value for the value attribute. If no values are
specified, the members are assigned consecutive integer values in the order of their appearance, starting

with zero for the first member. Client libraries MUST preserve elements in document order.

If the IsFlags attribute has a value of true, a non-negative integer value MUST be specified for the

Value

ttribute A combined value is equivalent to the bitwise OR of the discrete values

The va

Examplg

ue MUST be a valid value for the UnderlyingType of the enumeration type.

b 25: FirstClass has a value of 0, TwoDay a value of 1, and Overnight a value of 2.

<E|

numType Name="ShippingMethod">
Member Name="FirstClass" />
Member Name="TwoDay" />
Member Name="Overnight" />

</EnumType>
Exampleg 26: pattern values can be combined, and some combined values have-explicit names
<EnumType Name="Pattern" UnderlyingType="Edm.Int32" \IsFlags="true">
Member Name="Plain" Value="0" />
Member Name="Red" Value="1" />
Member Name="Blue" Value="2" />
Member Name="Yellow" Value="4'Y)/>
Member Name="Solid" Value="8!" v/>
Member Name="Striped" Valuesl"t6" />
Member Name="SolidRed" Valuye="9" />
Member Name="SolidBlue" value="10" />
Member Name="SolidYellow" Vatue="12" />
Member Name="RedBlueStriped" Value="19" />

</|

Member Name="RedYellowStriped™~ Value="21" />
Member Name="BlueYellowStriped" Value="22" />
EnumType>
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11Type Definition

11.1 Element edm: TypeDefinition

A type definition defines a specialization of one of the primitive types.

e same underlying type.

11.1.1 Attribute Name

The edm: TypeDefinition element MUST include a Name attribute whose value is-a Simpleldentifier.
The nafne identifies the type definition and MUST be unique within its namespace.

11.1.2 Attribute UnderlyingType

The edn: TypeDefinition element MUST provide the QualifiedName-of'a primitive type as the yalue of
the UnderlyingType attribute. This type MUST NOT be another type-definition.

11.1.3 Type Definition Facets
The edn: TypeDefinition element MAY specify facets applicable to the underlying type: MaxLgngth,
Unicodle, Precision, Scale, or SRID.

Additiopal facets appropriate for the underlying type MAY be specified when the type definition is used
but the[facets specified in the type definition MUST-NOT be re-specified.

Annotalions MAY be applied to a type definition,\and are considered applied wherever the type defjnition
is used| The use of a type definition MUST NOJI" specify an annotation specified in the type definitign.

Where type definitions are used, the type-definition is returned in place of the primitive type wherever the
type is ppecified in a response.

Exampleg 27:

<TlypeDefinition Name="Length" UnderlyingType="Edm.Int32">

Annotation Term='"Org.OData.Measurements.V1.Unit"
String="Centimeters" />

</[fypeDefinition>

<TlypeDefinition Name="Weight" UnderlyingType="Edm.Int32">

Annotatiion Term="Org.OData.Measurements.V1.Unit"
String="Kilograms" />

</[fypéDefinition>

<ClomptesType Nome=15izcl
<Property Name="Height" Type="Self.Length" />
<Property Name="Weight" Type="Self.Weight" />

</ComplexType>
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12Action and Function

12.1 Element edm:Action

The edm:Action element represents an action in an entity model.
Actions MAY have observable side effects and MAY return a single instance or a collection of instances

of any type Actions cannot be r\nmpnend with additional Ir_\nfh segments

The aclion MAY specify a return type using the edm: ReturnType element. The return type mustibe a
primitive, entity or complex type, or a collection of primitive, entity or complex types.

The aclion may also define zero or more edm: Parameter elements to be used during the executipn of
the actipn.

12.1.1 Attribute Name

The edn:Action element MUST include a Name attribute whose value is &, Simpleldentifier.

12.1.1.1 Action Overload Rules

Bound pctions support overloading (multiple actions having the same name within the same namesgpace)
by bindjng parameter type. The combination of action name and the binding parameter type MUST| be
unique within a namespace.

Unbound actions do not support overloads. The names of all unbound actions MUST be unique within a
namespace.

An unbpund action MAY have the same name as.a.bound action.

12.1.2 Attribute IsBound

An actipn element MAY specify a Boolean,value for the IsBound attribute.

Actiong whose IsBound attribute is fal se or not specified are considered unbound. Unbound actjons
ked through an action import:

paramgter type within the\resource path. Bound actions MUST contain at least one edm: Parameter
, and the first,parameter is the binding parameter. The binding parameter can be of any tyge, and
it MAY pe nullable,

12.1.3 Attribute EntitySetPath
Bound pctions that return an entity or a collection of entities MAY specify a value for the EntitySgqtPath
attribute fati i i i gle]

The value for the EntitySetPath attribute consists of a series of segments joined together with forward
slashes.

The first segment of the entity set path MUST be the name of the binding parameter. The remaining
segments of the entity set path MUST represent navigation segments or type casts.

A navigation segment names the Simpleldentifier of the navigation property to be traversed. A type cast
segment names the QualifiedName of the entity type that should be returned from the type cast.
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12.2 Element edm: Function

The edm:Function element represents a function in an entity model.

Functions MUST NOT have observable side effects and MUST return a single instance or a collection of
instances of any type. Functions MAY be composable.

The function MUST specify a return type using the edm: ReturnType element. The return type must be a
primitive, entity or complex type, or a collection of primitive, entity or complex types.

The function may also define zero or more edm: Parameter elements to be used during the execution of
the function.

12.2.1 Attribute Name

The edn: Function element MUST include a Name attribute whose value is a Simpleldentifier.

12.2.1.1 Function Overload Rules

Bound functions support overloading (multiple functions having the same namewithin the same
namespace) subject to the following rules:

¢ | The combination of function name, binding parameter type, and unordered set of non-binding
parameter names MUST be unique within a namespace.

e | The combination of function name, binding parameter type; and ordered set of parameter types
MUST be unique within a namespace.

¢ | All bound functions with the same function name andbinding parameter type within a namgspace
MUST specify the same return type.

Unbound functions support overloading subject to the following rules:

e | The combination of function name and unordered set of parameter names MUST be uniqug
within a namespace.

e | The combination of function name and ordered set of parameter types MUST be unique within a
namespace.

¢ | All unbound functions with the same function name within a namespace MUST specify the|same
return type.

An unbpund function MAY have the*same name as a bound function.

Note that type definitions canibe used to disambiguate overloads for both bound and unbound fungtions,
even if fhey specify the same underlying type.

12.2.2 Attribute'IsBound

A functjon elemént'MAY specify a Boolean value for the IsBound attribute.

Functions whose IsBound attribute is false or not specified are considered unbound. Unbound
functiorTs are’invoked as static functions within a filter or orderby expression, or from the entity container
through

afinection imnart
S—-HHHRGHORHRPO:

Functions whose IsBound attribute is true are considered bound. Bound functions are invoked by
appending a segment containing the qualified function name to a segment of the appropriate binding
parameter type within a resource path, filter, or orderby expression. Bound functions MUST contain at
least one edm: Parameter element, and the first parameter is the binding parameter. The binding
parameter can be of any type, and it MAY be nullable.

12.2.3 Attribute IsComposable

A function element MAY specify a Boolean value for the ITsComposable attribute. If no value is specified
for the IsComposable attribute, the value defaults to false.
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Functions whose IsComposable attribute is true are considered composable. A composable function
can be invoked with additional path segments or system query options appended to the path that
identifies the composable function as appropriate for the type returned by the composable function.

12.2.4 Attribute EntitySetPath

Bound functions that return an entity or a collection of entities MAY specify a value for the
EntitySetPath attribute if determination of the entity set for the return type is contingent on the binding
parameter.

The value for the EntitySetPath attribute consists of a series of segments joined together with forward
slasheq.

The firdt segment of the entity set path MUST be the name of the binding parameter. The remaining
segments of the entity set path MUST represent navigation segments or type casts.

A navidgation segment names the Simpleldentifier of the navigation property to be traversed. A typq cast
segment names the QualifiedName of the entity type that should be returned from thetype cast.

12.3 Element edm:ReturnType

The attfibutes MaxLength, Precision, Scale, and SRID can be used to'$pecify the facets of the¢ return
type, as$ appropriate. If the facet attributes are not specified, their values are considered unspecifiegl.

12.3.1 Attribute Type

The Type attribute specifies the type of the result returned by the function or action.

12.3.2 Attribute Nullable
A returp type MAY specify a Boolean value for the N@1 1able attribute. If not specified, the Nullable
attribute defaults to true.

If the rgturn type has a Type attribute that dees not specify a collection, the value of t rue means that the
action ¢r function may return a single null value. A value of false means that the action or functjon will
never return a null value and instead fail'with an error response if it cannot compute a result.

If the rgturn type has a Type attribute’that specifies a collection, the result will always exist, but the|
collectibn MAY be empty. In this'case, the Nullable attribute applies to members of the collection and
specifigs whether the collection can contain null values.

12.4 Element edm: Parameter

The edhn: Parameler element allows one or more parameters to be passed to a function or action|.

Examplé 28: a furetion returning the top-selling products for a given year. In this case the year must be specified as a
parameter of{thefunction with the edm: Parameter element.

<Flunetion Name="TopSellingProducts"
<Parameter Name="Year" Type="Edm.Decimal" Precision="4" Scale="0" />
<ReturnType Type="Collection (Model.Product)" />

</Function>

12.4.1 Attribute Name

The edm: Parameter element MUST include a Name attribute whose value is a Simpleldentifier. The
parameter name MUST be unique within its parent element.
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12.4.2 Attribute Type

The edm:Parameter element MUST include the Type attribute whose value is a TypeName indicating
the type of value that can be passed to the parameter.

12.4.3 Attribute Nullable

A parameter whose Type attribute does not specify a collection MAY specify a Boolean value for the
Nullable attribute. If not specified, the Nullable attribute defaults to true.

The value of true means that the parameter accepts a null value.

12.4.4 Parameter Facets

An edn|: Parameter element MAY specify values for the MaxLength, Precision, Scale,Or SR[[D
attributeés. The descriptions of these facets and their implications are covered in section6.2.
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13E

ntity Container

Each metadata document used to describe an OData service MUST define exactly one entity container.

Entity containers define the entity sets, singletons, function and action imports exposed by the service.
An entity set allows access to entity type instances. Simple entity models frequently have one entity set
per entity type.

Example 29: one entity set per entity type

<E|
<E

ntitySet Name="Products" EntityType="Self.Product" />
htitySet Name="Categories" EntityType="Self.Category" />

Other g
Examplg

ntity models may expose multiple entity sets per type.

e 30: three entity sets referring to the two entity types

<E|

</
<E|

</
<E

ntitySet Name="StandardCustomers" EntityType="Self.Customer}>
NavigationPropertyBinding Path="Orders" Target="Orders" />
FntitySet>

ntitySet Name="PreferredCustomers" EntityType="Self.Cubtfomer">
NavigationPropertyBinding Path="Orders" Target="Ordérg" />
FntitySet>

htitySet Name="Orders" EntityType="Self.Order" /%

There a
The ent
entity se
since it

An enti
specifig

e separate entity sets for standard customers and preferred.éustomers, but only one entity set for orders.

ty sets for standard customers and preferred customers both have navigation property bindings to thg orders
t, but the orders entity set does not have a navigation progerty binding for the Customer navigation property,
could lead to either set of customers.

y set can expose instances of the specified entity type as well as any entity type inherited fiom the
d entity type.

A singl

key, and without requiring an entity set.

ton allows addressing a single entity directly from the entity container without having to kngw its

A functfon import or an action import is used to expose a function or action defined in an entity model as a

top lev
Exampl,

| resource.

b 31: function import returning the top ten revenue-generating products for a given fiscal year

<F]

unctionImport Name=!"TopSellingProducts"
Fthetion="Model.TopSellingProducts"
EftitySet="Products" />

Exampl,

b 32: An entity container aggregates entity sets, singletons, action imports, and function imports.

<Ej

ntityCentainer Name="DemoService">
EntitySet Name="Products" EntityType="Self.Product">
<NavigationPropertyBinding Path="Category"
Target="Self.DemoService.Categories" />

<NavigationPropertyBinding Path="Supplier"
Target="Self.DemoService.Suppliers" />
</EntitySet>
<EntitySet Name="Categories" EntityType="Self.Category">
<NavigationPropertyBinding Path="Products"
Target="Self.DemoService.Products" />
</EntitySet>
<EntitySet Name="Suppliers" EntityType="Self.Supplier">
<NavigationPropertyBinding Path="Products"
Target="Self.DemoService.Products" />
</EntitySet>
<Singleton Name="Contoso" Type="Self.Supplier" />
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<ActionImport Name="LeaveRequestApproval" Action="Self.Approval” />
<FunctionImport Name="ProductsByRating" Function="Self.ProductsByRating"
EntitySet="Products" />
</EntityContainer>

13.1 Element edm:EntityContainer

The edm:EntityContainer element represents an entity container in an entity model. It corresponds
to a virtual or physical data store and contains one or more edm:EntitySet, edm:Singleton,
edm:ActionImport, Or edm: FunctionImport elements. Entity set, singleton, action import, and
functioff import names MUST be unique within an enfity container.

13.1.1 Attribute Name

The edm:EntityContainer element MUST provide a unique Simpleldentifier valuefor the Name
attribute.

13.1.2 Attribute Extends

The edn:EntityContainer element MAY include an Extends attribute whesévalue is the QualifiediName
of an entity container in scope. All children of the “base” entity containet specified in the Extends
attribute are added to the “extending” entity container that has the Extends attribute.

Examplg 33: the entity container Extending will contain all child elements that it defines itself, plus all child glements
of the Bhse entity container located in SomeOtherSchema

<EhtityContainer Name="Extending" Extends=“SomeOtherSchema.Base">

</EntityContainer>

13.2 Element edm:EntitySet

The edm:EntitySet element represents an entity set in an entity model.

13.2.1 Attribute Name

The edn:EntitySet element:MUST include a Name attribute whose value is a Simpleldentifier.

13.2.2 Attribute EntityType

The edn:Entitysatielement MUST include an EntityType attribute whose value is the
QualifigdName of.an entity type in scope. Each entity type in the model may have zero or more enljty sets
that reference the‘entity type.

An entity set MUST contain only instances of the entity type specified by the EntityType attributg or its
subtypgs:.Fhe entity type named by the EntityType attribute MAY be abstract but MUST have alkey
defined.

13.2.3 Attribute IncludeInServiceDocument

The edm:EntitySet element MAY include the TncludeInServiceDocument attribute whose
Boolean value indicates whether the entity set is advertised in the service document.

If no value is specified for this attribute, its value defaults to true.

Entity sets that cannot be queried without specifying additional query options SHOULD specify the value
false for this attribute.
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13.3 Element edm:Singleton

The edm:Singleton element represents a single entity in an entity model, called a singleton.

13.3.1 Attribute Name

The edm:Singleton element MUST include a Name attribute whose value is a Simpleldentifier.

13.3.2 Attribute Type

The edpr—Strotetorretemen Vo inelude-a—Fype=—atiribute-whose-value-is-the-QualifiedNamerof an
entity type in scope. Each entity type in the model may be used in zero or more edm: Singletof
elements.

A singl¢ton MUST reference an instance of the entity type specified by the Type attribute.

13.4

An entify set or a singleton SHOULD contain an edm:NavigationPropertyBifiding element for each
navigatjon property of its entity type, including navigation properties defined on‘complex typed properties.

lement edm:NavigationPropertyBinding

If omitt¢d, clients MUST assume that the target entity set or singleton can,vary per related entity.

13.4.1 Attribute Path

A navigation property binding MUST name a navigation property of the entity set’s, singleton's, or
containment navigation property's entity type or one of its subtypes in the Path attribute. If the navjgation
property is defined on a subtype, the path attribute MUST: contain the QualifiedName of the subtypg,
by a forward slash, followed by the navigationiproperty name. If the navigation property is
on a complex type used in the definition of thé entity set’s entity type, the path attribute MUST

contain|a forward-slash separated list of complex‘property names and qualified type names that degscribe

The path can traverse one or more containment navigation properties but the last segment MUST be a
non-containment navigation property and there MUST NOT be any non-containment navigation
propertles prior to the final segment.

A navigdation property MUST NOF be named in more than one navigation property binding; navigatjon
property bindings are only used when all related entities are known to come from a single entity set.

13.4.7

A navidation property binding MUST specify a Simpleldentifier or TargetPath value for the Target
attribute that specifies the entity set, singleton, or containment navigation property that contains the
related|instance(s) targeted by the navigation property specified in the Path attribute.

Attribute Target

If the value ofthe Target attribute is a Simpleldentifier, it MUST resolve to an entity set or singletgn
defined in'the same entity container as the enclosing element.

If the value of the Target attribute is a TargetPath, it MUST resolve to an entity set, singleton, or
containment navigation property in scope. The path can traverse containment navigation properties or
complex properties before ending in a containment navigation property, but there MUST not be any non-
containment navigation properties prior to the final segment.

Example 34: for an entity set in the same container as the enclosing entity set Categories

<EntitySet Name="Categories" EntityType="Self.Category">
<NavigationPropertyBinding Path="Products"
Target="SomeSet" />
</EntitySet>

Example 35: for an entity set in any container in scope
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