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[bookmark: section_c89f006aed8f404289a6028ddd76eb6c][bookmark: _Toc77571923]Introduction
The Versioned RESTful Open Object Model Protocol allows a protocol client to use common web technologies to access data and perform operations on a protocol server. The actions to be executed are sent by a protocol client as part of a request, and the results are returned by a protocol server as part of a response.
Sections 1.5, 1.8, 1.9, 2, and 3 of this specification are normative. All other sections and examples in this specification are informative.
[bookmark: section_6258afd091b449769bebc518220e61f1][bookmark: _Toc77571924]Glossary
This document uses the following terms:
[bookmark: gt_f37cd759-8ec2-49ff-9f87-b040e54d4ddf]Entity Data Model (EDM): A set of concepts that describes the structure of data, regardless of its stored form.
[bookmark: gt_d2c297a1-1e93-4662-8853-27142accb942]entity type: A type that represents the structure of a top-level concept, such as a customer or order, in a conceptual model.
[bookmark: gt_68c4562b-c99d-4e14-8b91-834ffe616e0f]HTTP method: In an HTTP message, a token that specifies the method to be performed on the resource that is identified by the Request-URI, as described in [RFC2616].
[bookmark: gt_d72f1494-4917-4e9e-a9fd-b8f1b2758dcd]Hypertext Transfer Protocol (HTTP): An application-level protocol for distributed, collaborative, hypermedia information systems (text, graphic images, sound, video, and other multimedia files) on the World Wide Web.
[bookmark: gt_9239bd88-9747-44a6-83a6-473f53f175a7]Hypertext Transfer Protocol Secure (HTTPS): An extension of HTTP that securely encrypts and decrypts web page requests. In some older protocols, "Hypertext Transfer Protocol over Secure Sockets Layer" is still used (Secure Sockets Layer has been deprecated). For more information, see [SSL3] and [RFC5246].
[bookmark: gt_7c4f81c3-2e19-4c95-ab8d-45721da01d26]JavaScript Object Notation (JSON): A text-based, data interchange format that is used to transmit structured data, typically in Asynchronous JavaScript + XML (AJAX) web applications, as described in [RFC7159]. The JSON format is based on the structure of ECMAScript (Jscript, JavaScript) objects.
[bookmark: gt_cb2b8dfe-3e49-44cf-afb8-9da2fbb164ab]octet: A group of 8 bits often referred to as a byte.
[bookmark: gt_670aff3a-1074-4f55-adf1-7b6a10f00830]Open Data Protocol (OData): A web protocol for querying and updating data specified in the OData protocol.
[bookmark: gt_04b6a259-c555-4695-a236-57a32087deac]website: A group of related pages and data within a SharePoint site collection. The structure and content of a site is based on a site definition. Also referred to as SharePoint site and site.
[bookmark: gt_485f05b3-df3b-45ac-b8bf-d05f5d185a24]XML namespace: A collection of names that is used to identify elements, types, and attributes in XML documents identified in a URI reference [RFC3986]. A combination of XML namespace and local name allows XML documents to use elements, types, and attributes that have the same names but come from different sources. For more information, see [XMLNS-2ED].
[bookmark: gt_bd0ce6f9-c350-4900-827e-951265294067]XML schema: A description of a type of XML document that is typically expressed in terms of constraints on the structure and content of documents of that type, in addition to the basic syntax constraints that are imposed by XML itself. An XML schema provides a view of a document type at a relatively high level of abstraction.
MAY, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as defined in [RFC2119]. All statements of optional behavior use either MAY, SHOULD, or SHOULD NOT.
[bookmark: section_1677816b2b0646e483e8dea2e0e17529][bookmark: _Toc77571925]References
Links to a document in the Microsoft Open Specifications library point to the correct section in the most recently published version of the referenced document. However, because individual documents in the library are not updated at the same time, the section numbers in the documents may not match. You can confirm the correct section numbering by checking the Errata.  
[bookmark: section_23ef0df0e90e4513a5170e65d04edc54][bookmark: _Toc77571926]Normative References
We conduct frequent surveys of the normative references to assure their continued availability. If you have any issue with finding a normative reference, please contact dochelp@microsoft.com. We will assist you in finding the relevant information. 
[DOCS-ODRESTAPI] Microsoft, "Work with files, lists, and sites in SharePoint", https://docs.microsoft.com/en-us/onedrive/developer/rest-api/?view=odsp-graph-2019
[ISO8601] ISO, "Data elements and interchange formats - Information interchange - Representation of dates and times", ISO 8601:2004, December 2004, http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=40874
Note There is a charge to download the specification.
[MC-CSDL] Microsoft Corporation, "Conceptual Schema Definition File Format".
[OData-Protocol] OASIS, "OData Version 4.0 Part 1: Protocol", OASIS Standard, http://docs.oasis-open.org/odata/odata/v4.0/odata-v4.0-part1-protocol.doc
[ODataJSON4.0] OASIS, "OData JSON Format Version 4.0", OASIS Standard, February 2014, http://docs.oasis-open.org/odata/odata-json-format/v4.0/os/odata-json-format-v4.0-os.doc
[RFC2119] Bradner, S., "Key words for use in RFCs to Indicate Requirement Levels", BCP 14, RFC 2119, March 1997, http://www.rfc-editor.org/rfc/rfc2119.txt
[RFC2616] Fielding, R., Gettys, J., Mogul, J., et al., "Hypertext Transfer Protocol -- HTTP/1.1", RFC 2616, June 1999, http://www.rfc-editor.org/rfc/rfc2616.txt
[RFC2818] Rescorla, E., "HTTP Over TLS", RFC 2818, May 2000, http://www.rfc-editor.org/rfc/rfc2818.txt
[RFC4627] Crockford, D., "The application/json Media Type for JavaScript Object Notation (JSON)", RFC 4627, July 2006, http://www.rfc-editor.org/rfc/rfc4627.txt
[RFC7230] Fielding, R., and Reschke, J., Eds., "Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing", RFC 7230, June 2014, http://www.rfc-editor.org/rfc/rfc7230.txt
[bookmark: section_a7f0f4355588412c9cbd200d22450d6a][bookmark: _Toc77571927]Informative References
None.
[bookmark: section_6f5ceb3679124903be71150f88cd17d0][bookmark: _Toc77571928]Overview
This protocol enables a protocol client to send an HTTPS request to a protocol server using common web technologies to access data and perform operations.
This protocol defines two roles: protocol client and protocol server. A protocol client initiates communication by generating an HTTPS request. The protocol client then sends that HTTPS request to the protocol server for processing. The protocol server processes the HTTPS request and returns an HTTPS response.
[image: Overview of a request/response sequence]
Figure 1: Overview of a request/response sequence
[bookmark: section_b66a048d64f74aa7b7adde4a3ad4661d][bookmark: _Toc77571929]Relationship to Other Protocols
This protocol uses the Open Data Protocol (OData) for formatting request and response messages in JSON, as described in [OData-Protocol] and [ODataJSON4.0]. It transmits those messages by using Hypertext Transfer Protocol over Secure Sockets Layer (HTTPS), as described in [RFC2818] and [RFC7230]. The OneDrive and SharePoint VROOM Protocol described in [DOCS-ODRESTAPI] defines the properties and methods that are exposed to protocol clients through this protocol.
[image: This protocol in relation to other protocols]
Figure 2: This protocol in relation to other protocols
[bookmark: section_54387f7d02d8442a97ff7f76bfbc8319][bookmark: _Toc77571930]Prerequisites/Preconditions
This protocol operates against a protocol server endpoint that is identified by a URL that is known by protocol clients. The protocol assumes that authentication has been performed by the underlying protocols.
[bookmark: section_abc2e3036c8a4c6ba8e2c7655f5a3566][bookmark: _Toc77571931]Applicability Statement
This protocol can be used to perform create, retrieve, update, and delete operations using common web technologies against a protocol server that implements the OneDrive and SharePoint VROOM Protocol as described in [DOCS-ODRESTAPI].
[bookmark: section_c325f89b9f4d4ae2800fe0d58884b54b][bookmark: _Toc77571932]Versioning and Capability Negotiation
This document covers versioning issues in the following areas:
· Supported Transports: This protocol uses HTTPS as a transport. For more information, see section 2.1.
· Protocol Versions: Currently, there is only one version of this protocol. The version is specified as a segment in the URL for the protocol server endpoint.
[bookmark: section_b03f0af617a94f97b105636613bde00c][bookmark: _Toc77571933]Vendor-Extensible Fields
None.
[bookmark: section_3def420d298e48828f261028ea91fe8b][bookmark: _Toc77571934]Standards Assignments
None.
[bookmark: section_118c09f23ea644e994b4f3ad31bf81df][bookmark: _Toc77571935]Messages
[bookmark: section_8b342059b2d3426cbf6462e03c10e8f2][bookmark: _Toc77571936]Transport
Protocol servers MUST support HTTPS, as specified in [RFC2818]. Messages sent between protocol clients and protocol servers MUST be formatted as HTTP messages, as specified in [RFC7230], section 3. Protocol clients MUST use the DELETE, GET, HEAD, PATCH, POST, or PUT method to send messages to protocol servers. A message containing structured data MUST be formatted as a JSON object, as specified in [ODataJSON4.0], section 4. A message containing unstructured data MUST be formatted as a stream of octets. 
[bookmark: section_2728926906b848c7b63957deadcc9394][bookmark: _Toc77571937]Common Data Types
This section contains common definitions that are used by this protocol. The syntax of the definitions uses JavaScript Object Notation (JSON), as defined in [RFC4627]. 
[bookmark: section_69ae988d7e3c47a59e2ceb3ae0f4e815][bookmark: _Toc77571938]Namespaces
This specification does not define any common XML namespaces.
[bookmark: section_dff3be1995a047c8b249e0a1e4974db9][bookmark: _Toc77571939]HTTP Methods
This specification does not define any custom HTTP methods.
[bookmark: section_a9048b5d8238456f83709d07cfcf5f39][bookmark: _Toc77571940]HTTP Headers
This specification does not define any custom HTTP headers.
[bookmark: section_4b8701fd7992443ba3ba2fdf98cd0225][bookmark: _Toc77571941]URI Parameters
The following table summarizes the set of common URI parameters used by this protocol.
	URI Parameter
	Description

	$select
	Comma-separated list of properties to include in the response, as specified in [OData-Protocol], section 11.2.4.1.

	$expand
	Comma-separated list of related entity types to include in the response, as specified in [OData-Protocol], section 11.2.4.2.

	$orderby
	Comma-separated list of properties used to sort the items in the response, as specified in [OData-Protocol], section 11.2.5.2.

	$top
	The number of items to return in a response, as specified in [OData-Protocol], section 11.2.5.3.



[bookmark: section_539d0333b0e644f2a722409f977f2df0][bookmark: _Toc77571942]Elements
This specification does not define any common XML schema element definitions.
[bookmark: section_ee4e9e092d7e428788d772d83ef12167][bookmark: _Toc77571943]Complex Types
The following table summarizes the set of complex type definitions defined by this specification.
	Complex type
	Description

	VROOM collection
	Any of the following:
A Collection of Primitive Values as specified in [ODataJSON4.0], section 7.3.
A Collection of Complex Values as specified in [ODataJSON4.0], section 7.4.
A Collection of Entities as specified in [ODataJSON4.0] , section 12.

	VROOM object
	Either of the following:
An Entity as specified in [ODataJSON4.0], section 6.
A Complex Value as specified in [ODataJSON4.0], section 7.2.

	VROOM error
	An Error Response as specified in [ODataJSON4.0], section 19.



[bookmark: section_b65f7c6ffd7040d69bc2550599a7de0d][bookmark: _Toc77571944]Vroom Collection
The VROOM collection type is used for OData instances of Collection of Primitive Values, Collection of Complex Values, and Collection of Entities, as specified in [ODataJSON4.0].
If the elements in the VROOM collection are OData primitive values, the VROOM collection formats as a Collection of Primitive Values as specified in [ODataJSON4.0], section 7.3.
If the elements in the VROOM collection are OData complex values, the VROOM collection formats as a Collection of Complex Values as specified in [ODataJSON4.0], section 7.4.
If the VROOM collection represents an OData entity set, the VROOM collection formats as a Collection of Entities as specified in [ODataJSON4.0], section 12.
[bookmark: section_bdb9bbee50db4f4f913fcd72425be143][bookmark: _Toc77571945]VROOM Object
The VROOM object type is used for OData Entity and Complex Value instances as specified in [ODataJSON4.0].
If the VROOM object represents an OData entity, the VROOM object formats as an Entity as specified in [ODataJSON4.0], section 6.
Otherwise, the VROOM object represents an OData complex type and is formatted as a Complex Value as specified in [ODataJSON4.0], section 7.2.
[bookmark: section_c1be7fa4fded4c258538a4d9efdcd74f][bookmark: _Toc77571946]VROOM Error
The VROOM error is sent to the protocol client by the protocol server when there is an error while the protocol server processes the request. It formats as an OData Error Response, as specified in [ODataJSON4.0], section 19. The values of the properties in the VROOM error are defined in the Error responses section of [DOCS-ODRESTAPI].
[bookmark: section_eb6570e9658d4d9b8f914bf04b0ac234][bookmark: _Toc77571947]Simple Types
The following table summarizes the set of simple types used by this specification.
	Simple type
	Description

	VROOM Boolean
	A JSON Boolean as described in [RFC4627], conforming to the OData Edm.Boolean format as specified in [ODataJSON4.0], section 7.1.

	VROOM Number
	A JSON number as described in [RFC4627], conforming to any of the OData Edm.Byte, Edm.SByte, Edm.Int16, Edm.Int32, Edm.Int64, Edm.Single, Edm.Double, Edm.Decimal formats as specified in [ODataJSON4.0], section 7.1.

	VROOM String
	A JSON string as described in [RFC4627], conforming to the OData Edm.String format as specified in [ODataJSON4.0], section 7.1.

	VROOM DateTime
	A JSON string as described in [RFC4627], conforming to the OData Edm.DateTimeOffset format as specified in [ODataJSON4.0], section 7.1, and also conforming to the date and time format specified in [ISO8601].

	VROOM Null
	A JSON literal null as described in [RFC4627].



[bookmark: section_3539b214ff6c473ebb2ea6b5a51f0e8b][bookmark: _Toc77571948]VROOM Boolean
The VROOM Boolean simple type represents a “true” or “false” value. It is formatted as a JSON literal “true” or “false” as specified in [RFC4627] and conforms to the Edm.Boolean format as specified in [ODataJSON4.0], section 7.1.
[bookmark: section_3c5065ebb9e042c29e76d35516135196][bookmark: _Toc77571949]VROOM Number
The VROOM Number simple type represents a numeric value. It is formatted as a JSON number as specified in [RFC4627] and conforms to the OData Edm.Byte, Edm.SByte, Edm.Int16, Edm.Int32, Edm.Int64, Edm.Single, Edm.Double, or Edm.Decimal formats as specified in [ODataJSON4.0], section 7.1.
[bookmark: section_239ca8bab871461b8455a1d4422f1af1][bookmark: _Toc77571950]VROOM String
The VROOM String simple type represents a string value. It is formatted as a JSON string as specified in [RFC4627] and conforms to the Edm.String format as specified in [ODataJSON4.0], section 7.1.
[bookmark: section_4c499fe5b7e24b67a7263ee3f640af9e][bookmark: _Toc77571951]VROOM DateTime
The VROOM DateTime simple type represents a date and time value. It is formatted as a JSON string as described in [RFC4627], conforming to the Edm.DateTimeOffset format as specified in [ODataJSON4.0], section 7.1. The value MUST further conform to the date and time format specified in [ISO8601].
[bookmark: section_5d4e42ae4381429c8dee7677a417aaa3][bookmark: _Toc77571952]VROOM Null
The VROOM Null simple type is a special value that can be used in place of any other value to indicate that no instance is specified. It is represented as a JSON literall null as described in [RFC4627].
[bookmark: section_e47cc6778eec4d12bc597e3e1196f96f][bookmark: _Toc77571953]Protocol Details
[bookmark: section_031a00772403496fab0e60bb2e74bf18][bookmark: _Toc77571954]Server Details
This protocol allows protocol servers to perform implementation-specific authorization checks and to notify protocol clients of authorization faults by using either HTTP status codes or VROOM Error responses. Except where specified otherwise, protocol clients SHOULD interpret HTTP status codes as specified in [RFC2616] section 10 and VROOM Error responses as specified in the Error responses section of [DOCS-ODRESTAPI].
[bookmark: section_cc95ad9b63a045aabce7246f4a248a77][bookmark: _Toc77571955]Abstract Data Model
This section describes the relationship between the data types specified in this protocol and the abstract data model specified in [OData-Protocol], section 3, which uses the Entity Data Model (EDM) as its data modeling vocabulary, which is specified in [MC-CSDL], section 2. The described relationship is provided to facilitate the explanation of how the protocol behaves. This document does not mandate that implementations adhere to this model as longa s their external behavior is consistent with that described in this document.
The following states specify the data model that a protocol server maintains to participate in this protocol:
· VROOM object type:  A VROOM Object type is mapped to an EDM entity type ([MC-CSDL], section 2.1.2) or an EDM complex type ([MC-CSDL], section 2.1.7). If the VROOM object has a unique identity, an independent existence, and forms the operational unit of consistency, then it corresponds to an EDM entity type. Otherwise, it corresponds to an EDM complex type. For each VROOM property in the VROOM Object type, if the type of the VROOM property can be mapped to EDM complex type, EDM simple type ([MC-CSDL], section 2.2.1), collection of EDM complex type, or collection of EDM simple type, then the VROOM property is mapped to an EDM property ([MC-CSDL], section 2.1.3) in the corresponding EDM entity type or EDM complex type. If the type of the VROOM property can be mapped to EDM entity type or EDM entity set ([MC-CSDL], section 2.1.18), then the VROOM property is mapped to an EDM navigation property ([MC-CSDL], section 2.1.4) in the corresponding EDM entity type or EDM complex type.
· VROOM Collection: A VROOM Collection is mapped to a collection of EDM simple type values, a collection of EDM complex type values, or an EDM entity set. If the elements in the VROOM Collection correspond to instances of EDM simple type, then the VROOM Collection corresponds to a Collection of EDM simple type. If the elements in the VROOM Collection correspond to instances of EDM complex type, then the VROOM Collection corresponds to a Collection of EDM complex type values. If the elements in the VROOM Collection correspond to instances of EDM entity type, then the VROOM Collection corresponds to an EDM entity set.
· VROOM Null: A VROOM null is mapped to the EDM simple type null ([MC-CSDL], section 2.2.1.1.1).
· VROOM Property: A VROOM property is mapped to an EDM property or EDM navigation property.
· VROOM Method: A VROOM method is mapped to an EDM function import ([MC-CSDL], section 2.1.15).
[bookmark: section_5325a6db56414253a577b52c67003040][bookmark: _Toc77571956]Timers
None.
[bookmark: section_5a024c6b946846459a76f297624b5a31][bookmark: _Toc77571957]Initialization
None.
[bookmark: section_a9dd5cb4cd77472595f27b87961b6855][bookmark: _Toc77571958]Higher-Layer Triggered Events
None.
[bookmark: section_e32bcc1539a949849b9b3563e32886e2][bookmark: _Toc77571959]Message Processing Events and Sequencing Rules
The following table summarizes the operations of this protocol.
	Operation
	Description

	ProcessVroomRequest
	Process the OData request message that contains the resource path, OData query options, and OData payload, and respond with an OData response message.



[bookmark: section_f202cee1ce0844b886680f4278083eef][bookmark: _Toc77571960]ProcessVroomRequest
During this operation, the protocol server receives an OData request that contains the resource path, OData query options (as specified in [OData-Protocol] section 11.2), and OData payload (as specified in [OData-Protocol] section 11.4); processes the request; and then responds with an OData response ([OData-Protocol] section 9).
The protocol server endpoint for this operation is formed by appending "/_api/v2.0" to the URL of the Web site, for example "https://api.example.com/repository/_api/v2.0".
The resource path and OData query options are appended to the endpoint; for example "https://api.example.com/repository/_api/v2.0/<resourcePath>?<ODataQueryOptions>".
The resource path contained in the request message MUST conform to the following format:
resourcePath            = resourcePathAlias "/" resourceMembers [addressByPath] / 
                          resourceRoot "/" resourceMembers [addressByPath]
resourcePathAliasValue  = resourceRoot / 
                          resourceRoot "/" resourceMembers
addressByPath           = ":/" domainSpecificPath [ ":/" resourceMembers ]
resourceRoot            = entitySetName /
                          singletonEntity
entitySetName           = vroomIdentifier
singletonEntity         = vroomIdentifier
methodParameters        = parameterValue / 
                          namedParameterValueList
parameterNameValuePair  = parameterName "=" parameterValue
namedParameterValueList = parameterNameValuePair / 
                          parameterNameValuePair "," namedParameterValueList
resourceMembers         = resourceMember / 
                          resourceMember "/" resourceMembers
resourceMember          = instancePropertyGet / 
                          instanceMethodInvoke
instancePropertyGet      = propertyName
instanceMethodInvoke    = namespace "." methodName [ "(" methodParameters ")" ]
methodName              = vroomIdentifier ; VROOM method name
propertyName            = vroomIdentifier ; VROOM property name
parameterName           = vroomIdentifier ; VROOM parameter name
resourcePathAlias       = *PCHAR ; resource path alias
parameterValue          = PrimitiveLiteral ; OData-Protocol OData ABNF Construction Rules
namespace               = namespacePart *( "." namespacePart )
namespacePart           = vroomIdentifier
vroomIdentifier         = identifierLeadCharacter *127identifierCharacter
identifierLeadCharacter = ALPHA
identifierCharacter     = ALPHA / "_" / DIGIT
domainSpecificPath      = 1*pcharNoColon *("/" 1*pcharNoColon)
pcharNoColon            = UCHAR / "@" / "&" / "=" / "+"

where the resourcePathAlias is a string whose value is resourcePathAliasValue.
The protocol client sends a VroomRequest message, and the protocol server responds with a VroomResponse message, as follows.
1. The protocol client sends a VroomRequest message that contains the resource path, OData query options, and OData payload.
2. The protocol server receives the VroomRequest message, processes the resource path to locate the VROOM object, performs actions against the VROOM object, and responds to the protocol client with a VroomResponse response message. If an error occurs while the protocol server processes the request, the response contains an error message that provides details about the error.
[bookmark: section_cef9e8ac96194b8e895c016d0c4ed14a][bookmark: _Toc77571961]Message
The following message definitions are specific to this operation.
The VroomRequest message is the request message for the ProcessVroomRequest Web service method. The message contains the resource path, OData query options, and OData payload.
The VroomResponse message is the OData response ([OData-Protocol] section 9) message for the ProcessVroomRequest Web service method.
[bookmark: section_2d469c2fa3604ddc91c1d1326666eeb1][bookmark: _Toc77571962]Timer Events
None.
[bookmark: section_b7d2905ce8ec42178b2851aff96b6882][bookmark: _Toc77571963]Other Local Events
None.
[bookmark: section_e1c3d1e4998e4569889af5ed1e815454][bookmark: _Toc77571964]Client Details
The client side of this protocol is simply a pass-through. That is, no additional timers or other state is required on the client side of this protocol. Calls made by the higher-layer protocol or applications are passed directly to the transport, and the results returned by the transport are passed directly back to the higher-layer protocol or application.
[bookmark: section_81cc7cf834c642e191c46c8262f1371e][bookmark: _Toc77571965]Abstract Data Model
None.
[bookmark: section_bd5aec8bcfd74f14951c290656774e29][bookmark: _Toc77571966]Timers
None.
[bookmark: section_91cb43ff980848999ed32f5df10453e6][bookmark: _Toc77571967]Initialization
None.
[bookmark: section_5565f41766914ac49033e025c4d2ffaf][bookmark: _Toc77571968]Higher-Layer Triggered Events
None.
[bookmark: section_7955fdf84acc4857a8271847c9580af8][bookmark: _Toc77571969]Message Processing Events and Sequencing Rules
None.
[bookmark: section_736b5f0d13584258a64610dd33ae6da6][bookmark: _Toc77571970]Timer Events
None.
[bookmark: section_d9894d94294549d9b23591e86ddc74ea][bookmark: _Toc77571971]Other Local Events
None.
[bookmark: section_54b235ce33e14a2294d77648fc094463][bookmark: _Toc77571972]Protocol Examples
The following examples illustrate how a protocol client retrieves and updates data on a protocol server by using this protocol. The example scenario is a book store that has a collection of books. Each book within that collection has an identifier, title, author, and content.
In this scenario, the following VROOM types are defined on the protocol server:
	VROOM type
	VROOM type name
	Description
	Properties
	Methods

	BookCollection
	SampleCode.BookCollection
	A VROOM Object type that defines a collection of books within a catalog.
	None.
	The BookCollection type supports Requesting Data as specified in [OData-Protocol] section 11.2 to retrieve a book from the collection.
The BookCollection type supports the OData Create an Entity request as specified in [OData-Protocol] section 11.4.2 to add a book to the collection.

	Book
	SampleCode.Book
	A VROOM Object type that defines a specific book in a collection of books.
	author – A VROOM String that contains the name of the author of the book.
id – A VROOM String value that contains the identifier for the book.
publishDate – a VROOM DateTime value that contains the date when the book was published.
title – A VROOM String that contains the title of the book.
content – A VROOM Stream that contains the raw content of the book.
	checkOut – Checks out the book for a user. This method has only one parameter, which is the user’s name. The return value of the CheckOut method is the date that the book is due.
The Book type supports the Update an Entity request as specified in [OData-Protocol] section 11.4.3 to update information about the book.


In the examples, the catalog contains the following books:
	Identifier
	Title
	Author
	Publish date

	M!3387ac63
	How to Cook Chinese Food
	Soha Kamal
	March 1, 2008

	F6a265,ab
	How to Cook Japanese Food
	Soha Kamal
	May 5, 2007

	Z2e80eb25
	Best Recipes
	Lisa Andrews
	January 3, 2009

	35.704655a3
	Family Recipes
	Patrick Hines
	December 1, 2005



[bookmark: section_5cb3aca32eb94222a64d55664c3571ee][bookmark: _Toc77571973]Retrieve Book Information
In this example, a protocol client requests information about a book by using the book identifier "M!3387ac63".
The protocol client sends the following message including some HTTP headers:
[bookmark: _Hlk519178441]GET /_api/v2.0/books/M!3387ac63 HTTP/1.1
Host: api.example.com
Accept: application/json
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 200 OK
Content-Type: application/json

{
  "id": "M!3387ac63",
  "author": "Soha Kamal",
  "publishDate": "2008-03-01T00:00:000.000Z",
  "title": "How to Cook Chinese Food"
}
[bookmark: section_f35a68fed9234bcc9097b3476d4d0ae4][bookmark: _Toc77571974]Retrieve Books by a Specific Author
In this example, a protocol client requests information about all of the books that are authored by Soha Kamal.
The protocol client sends the following message including some HTTP headers:
GET /_api/v2.0/books?$filter=author%20eq%20'Soha%20Kamal' HTTP/1.1
Host: api.example.com
Accept: application/json
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 200 OK
Content-Type: application/json

{
  "value": [
    {
      "id": "M!3387ac63",
      "author": "Soha Kamal",
      "publishDate": "2008-03-01T00:00:000.000Z",
      "title": "How to Cook Chinese Food"
    },
    {
      "id": "F6a265,ab",
      "author": "Soha Kamal",
      "publishDate": "2007-05-05T00:00:000.000Z",
      "title": "How to Cook Japanese Food"
    }
  ]
}
[bookmark: section_c13a32213979470fafcd3e162de21f6b][bookmark: _Toc77571975]Update Book Information
In this example, a protocol client sends a request to update author information for the book that is associated with the identifier "Z2e80eb25".
The protocol client sends the following message including some HTTP headers:
PATCH /_api/v2.0/books/Z2e80eb25 HTTP/1.1
Host: api.example.com
Content-Type: application/json

{
  "author": "Lisa Andrews"
}
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 200 OK
Content-Type: application/json


{
  "id": "Z2e80eb25",
  "author": "Lisa Andrews",
  "publishDate": "2009-01-03T00:00:000.000Z",
  "title": "Best Recipes"
}
[bookmark: section_c12f08cb4c55478ebbd8b1d7d430b8a1][bookmark: _Toc77571976]Add a Book to a Catalog
In this example, the protocol client submits a request to add a book to the catalog.
The protocol client sends the following message including some HTTP headers:
POST /_api/v2.0/books HTTP/1.1
Host: api.example.com
Content-Type: application/json

{
  "author": "Neil Black",
  "title": "Simple Cookbook",
  "publishDate": "2009-08-01T00:00:00.000Z"
}
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 201 Created
Content-Type: application/json

{
  "id": "fdda44df",
  "author": "Neil Black",
  "title": "Simple Cookbook",
  "publishDate": "2009-08-01T00:00:00.000Z"
}
[bookmark: section_28c81dc580574f2fa86fb218de9e9231][bookmark: _Toc77571977]Unsuccessfully Add a Book to a Catalog
In this example, the protocol client submits a request to add a book to the catalog. The protocol server returns an error because the book already exists int eh catalog.
The protocol client sends the following message including some HTTP headers:
POST /_api/v2.0/books HTTP/1.1
Host: api.example.com
Content-Type: application/json

{
  "author": "Lisa Andrews",
  "title": "Best Recipes",
  "publishDate": "2009-01-03T00:00:00.000Z"
}
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 409 Conflict
Content-Type: application/json

{
  "error": {
    "code": "nameAlreadyExists",
    "message": "A book with the same title already exists in the catalog.",
  }
}
[bookmark: section_48867c43d39b490495216272f78690e1][bookmark: _Toc77571978]Retrieve Book Content
In this example, the protocol client submits a request to get the content of the book associated with the identifier “M!3387ac63”.
The protocol client sends the following message including some HTTP headers:
GET /_api/v2.0/books/M!3387ac63/content HTTP/1.1
Host: api.example.com
Accept: */*
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 200 OK
Content-Type: application/octet-stream
Sample content of book How to Cook Chinese Food.
[bookmark: section_8ee9e39161a14b3db47b3bca0a08a9c5][bookmark: _Toc77571979]Update Book Content
In this example, the protocol client submits a request to update the content of the book associated with the identifier "M!3387ac63".
The protocol client sends the following message including some HTTP headers:
PUT /_api/v2.0/books/M!3387ac63/content HTTP/1.1
Host: api.example.com
Content-Type: text/plain
New Sample Content of book
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 204 No Content
[bookmark: section_0a4b68b9450a426783cab0d7af2b63dc][bookmark: _Toc77571980]Check Out a Book
In this example, the protocol client submits a request to check out the book that is associated with the identifier "M!3387ac63".
The protocol client sends the following message including some HTTP headers:
POST /_api/v2.0/books/M!3387ac63/SampleCode.checkOut HTTP/1.1
Host: api.example.com
Content-Type: application/json

{
  "user": "Sam Bruce"
}
The protocol server responds with the following message including some HTTP headers.
HTTP/1.1 200 OK
Content-Type: application/json

{
  "dueDate": "2019-01-01T00:00:00.000Z"
}
[bookmark: section_c74c19e95c1a4067851133ee32f3465b][bookmark: _Toc77571981]Security
[bookmark: section_9b629f490693498e8c5c097257a03ec6][bookmark: _Toc77571982]Security Considerations for Implementers
None.
[bookmark: section_b01a88724a7d450cb6ef9c1c8a43863e][bookmark: _Toc77571983]Index of Security Parameters
None.
[bookmark: section_31bbf95a88dd453c8351f5d6ca6e473f][bookmark: _Toc77571984]Appendix A: Product Behavior
The information in this specification is applicable to the following Microsoft products or supplemental software. References to product versions include updates to those products.
· Microsoft SharePoint Server 2019 
· Microsoft SharePoint Server Subscription Edition Preview
Exceptions, if any, are noted in this section. If an update version, service pack or Knowledge Base (KB) number appears with a product name, the behavior changed in that update. The new behavior also applies to subsequent updates unless otherwise specified. If a product edition appears with the product version, behavior is different in that product edition.
Unless otherwise specified, any statement of optional behavior in this specification that is prescribed using the terms "SHOULD" or "SHOULD NOT" implies product behavior in accordance with the SHOULD or SHOULD NOT prescription. Unless otherwise specified, the term "MAY" implies that the product does not follow the prescription.
[bookmark: section_349102ee6e0c4f91aaf6bc75a6936d06][bookmark: _Toc77571985]Change Tracking
No table of changes is available. The document is either new or has had no changes since its last release.
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