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ABSTRACT: This CDMI Extension is intended for CDMI 2.0 developers who are considering a standardized way to
add structured relationship metadata to CDMI objects. When multiple compatible implementations are demonstrated
and approved by the Technical Working Group, this extension will be incorporated into the CDMI standard.

Publication of this Working Draft for review and comment has been approved by the Cloud Storage Technical Working
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used as reference material or cited as other than a “work in progress.” Suggestions for revisions should be directed to
http://www.snia.org/feedback/.
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USAGE

Copyright © 2026 SNIA. All rights reserved. All other trademarks or registered trademarks are the property of their
respective owners.

SNIA hereby grants permission for individuals to use this document for personal use only, and for corporations and
other business entities to use this document for internal use only (including internal copying, distribution, and display)
provided that:

1. Any text, diagram, chart, table or definition reproduced shall be reproduced in its entirety with no alteration, and,

2. Any document, printed or electronic, in which material from this document (or any portion hereof) is reproduced shall
acknowledge SNIA copyright on that material, and shall credit SNIA for granting permission for its reuse.

Other than as explicitly provided above, you may not make any commercial use of this document, sell any excerpt or
this entire document, or distribute this document to third parties. All rights not explicitly granted are expressly reserved
to SNIA.

Permission to use this document for purposes other than those enumerated above may be requested by emailing
tcemd@snia.org. Please include the identity of the requesting individual or company and a brief description of the pur-
pose, nature, and scope of the requested use.

All code fragments, scripts, data tables, and sample code in this SNIA document are made available under the following
license:

BSD 3-Clause Software License
Copyright (c) 2026, The Storage Networking Industry Association.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

* Neither the name of The Storage Networking Industry Association (SNIA) nor the names of its contributors may be
used to endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED.BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EX-
PRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR'CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

DISCLAIMER

The information contained in this publication is subject to change without notice. SNIA makes no warranty of any kind
with regard to this specification, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. SNIA shall not be liable for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance, or use of this specification.

Suggestions for revisions should be directed to https://www.snia.org/feedback/.
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Clause 1

Graph relationships

1.1 Overview

Support for graph relationships allows CDMI clients to store structured graph relationship metadata as part of each
object’s CDMI representation. Graph relationship metadata provides an interoperable way to store and exchange graph
relationships, and provides a standardized way to specify graph relationships within CDMI objects, between CDMI
objects, and between CDMI objects and external resources.

A CDMI-enabled storage system may optionally implement support for graph relationships. Support for graph relation-
ships is indicated to CDMI-enabled clients by the presence of the "cdmi_ graph rels" system-wide capability.

Supporting graph relationships enables following client value:

» Graph relationship metadata consistency: By providing a standard way to represent graph relationships, clients
no longer need to develop their own custom formats, which reduces design time.

« Graph relationship metadata richness: By using an open and time-tested standard for representing graph rela-
tionships, clients are able to obtain the expressiveness that does not limit their required use cases.

« Graph relationship metadata interoperability: By using a standard way to represent graph relationships, appli-
cations can discover, access and manipulate graph relationships in a consistent and constrained way, reducing
implementation complexity and improving cross-application compatibility.

1.2 Graph relationship rel field format

1.2.1 Top-level rel field format

Graph relationship metadata is stored in a re1 JSON object at the top level of each CDMI object.

{
"rel": { }

}

The rel field contains zero or one context objects, zero or more RDF triples and zero or more named graphs.

1.2.2 Context object

To reduce the length of predicate strings in RDF triples, an optional @context object can specify short name prefixes
that are substituted when the corresponding long name is found at the beginning of predicate string values.

"@context": {
"short name": "long name"

}
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1.2.3 RDF triples

Each RDF triple JSON object shall contain a W3C RDF 1.2 Triple (See https://www.w3.org/TR/rdf12-primer/) specifying

a metadata relationships as specified in the W3C RDF 1.1 JSON Alternate Serialization (see https://www.w3.org/TR/

rdf-json/).

RDF triples are defined as follows:

(757 ("87: (("value™s "0%), (Teype’s "IV}, ("atatype’s "D'), ("lang": "L11)

)

In each RDF triple, S (subject), P (predicate) and O (object) are mandatory, and T (type), D (datatype) and L (language)

are optional.

Subjects, predicates and objects shall support absolute and relative URIs. When using a relative URI with a fragment
identifier that refers to the contents of a JSON resource, RFC 6901 JSON pointer URI fragment identifier representations
shall be used. For example, "#/value" refers to the value of a CDMI object, "#/metadata/cdmi_ size™" refers to
the "cdmi size" storage system metadata, and "#/rel/graph name" refers to a named graph with the name

"graph name".
Example RDF triples

An example of a rel field with two RDF triples is shown below:

{

"rel": {
"S": {IIP": [{"Value": "O"}] }’
mgw. {"pr. [{"value": "O"}]}

}
}

1.2.4 Named graphs

Each named graph JSON array shall contain zero or more JSON objects, each of which contains zero or one context

objects, zero or more RDF triples, and zero or more named graphs.
Named graphs are defined as follows:

[”graphiname”: [{ }]

Context objects in named graphs override context objects in the rel field.
Example named graph
An example of a-rel field with two named graphs is shown below:

{
"rel": |
"graph name 1": [
{
"S": {IIP": [{"Value": "O"}]}
bood
"S": {HPH: [{"Value": "Oll}]}
}
]I
"graph name 2": [

{

"S": {IIPII: [{"Value": "O"}] }
e Ao
"sub graph": [
{
mgw. ("P": [{"value": "O"}]}
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1.3 Examples

EXAMPLE 1: Create a data object that contains a “publisher” graph relationship between the object’s value and SNIA.
HTTP request:

PUT /myContainer/document HTTP/1.1
Host: cloud.example.com

Accept: application/cdmi-object
Content-Type: application/cdmi-object

{

"valuetransferencoding" : "json",
"mimetype" : "application/json",
"rel" {
"#/value”: { "http://purl.org/dc/elements/1l.1/publisher": [ {
"value": "https://www.snia.org/",
"type": "uri" } ]
}
}I
"value" : {

}

HTTP response:

HTTP/1.1 201 Created
Content-Type: application/cdmi-object

{

"objectType" : "application/cdmi-object",
"objectID" : "00007ED90010D891022876A8DEOBCOFD",
"objectName" : "document",
"parentURI" : "/myContainer/",
"parentID" : "00007E7F00102E230ED82694DAA975D2",
"domainURI" : "/cdmi_domains/MyDomain/",
"capabilitiesURI" : "/cdmi capabilities/dataobject/",
"completionStatus" : "Complete",
"mimetype" : "application/json",
"metadata" : {
"cdmi size" : "314",
} ’
"rel" : {
"#/value" s { "http://purl.org/dc/elements/1.1/publisher": [ {
"value": "https://www.snia.org/",
"type": "uri" } ]
}
}
}
}
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EXAMPLE 2: Read a container object that has descriptions of subdirectories.
HTTP request:

GET /myContainer/?rel&children HTTP/1.1
Host: cloud.example.com
Accept: application/cdmi-container

HTTP response:

HTTP/1.1 200 OK
Content-Type: application/cdmi-container

{

"rel" . {
"@context": {
"dc": "http://purl.org/dc/terms/"
}I
"#/children/red": { "dc:description": [ {
"value": "Images that are red",
"type": "literal" } 1
}
}’
"#/children/green": { "dc:description": [ {
"value": "Images that are green",
"type": "literal" } 1
}
}
}I
"children"™ : [
"red",
"green",
"yellow"

]
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1.4 Graph relationship rel field validation

A CDMI server that supports graph relationships shall enforce the above-described format, and return a 400 Bad
Request HTTP status code error on object creation or update if non-conforming rel field contents are provided.

The following schema shall be used to validate the contents of the re1 field:

{

"$schema": "http://json-schema.org/draft-04/schema#",
"id": "http://snia.org/cdmi/3.0/rel-schema.json#",
"definitions": {
"context": {
"type": "object",
"patternProperties": { ".*": { "type": "string" } },
"additionalProperties": false

by
"rdf triple": {

"type": "object",
"patternProperties": {
".*”: {
"type": "array",
"items": {
"type": "object",
"properties": {
"value": { "type": "string" },
lltype": { "type”: "Striﬂg" },
"datatype": { "type": "string" },
"lang": { "type": "string" }
}I
"required": ["value"],

"additionalProperties": false
}
}
}I
"minProperties": 1,
"additionalProperties": false
}I

"named graph": {

"type”: uarrayu’
"items": {
"anyOf": [ {{"S$ref": "#/definitions/rdf triple" },
{ "Sref": "#/definitions/rel",
"minProperties": 1 }
]
}l
"additionalProperties": false
}’
"rel": {
"type": "object",
"properties": { "Qcontext": { "S$ref": "#/definitions/context" } },
"patternProperties": {
"A((?2!@context).)*S": {
"anyOf": [ { "Sref": "#/definitions/rdf triple" },
{ "Sref": "#/definitions/named graph" }
]
}
}l
"additionalProperties": false
}
by
"type": "object",
"properties": { "rel": { "Sref": "#/definitions/rel" } }

}

CDMI implementations that do not support graph relationships shall preserve unsupported fields.
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1.5 Backwards compatiblity

Support for graph relationships adds a new top-level re1 field. This field is ignored by CDMI clients that do not support
graph relationships. Only CDMI clients that support graph relationships shall generate and process rel fields.

CDMI servers that do not support graph relationships shall preserve rel fields without validation.

Table 1.1: Graph Relationships Backwards Compatibility

Client Version | CDMI 1.X Server Mode CDMI 2.0 Server Mode CDMI 3.0 Server Mode
CDMI 1.X Default Behavour: Not Supported Not Supported
Client Mode + Client support not
permitted
» Server support not
permitted
+ Server shall
preserve rel fields
when encountered
+ Client shall ignore
rel fields when
encountered
CDMI 2.0 N/A If CDMI Server supports graph If CDMI Server supports graph
Client Mode relationships extension: relationships:

+ Client may attach rel » Client may attach rel
fields to CDMI objects fields to CDMI objects

+ Client. may process rel » Client may process rel
fields attached to CDMI fields attached to CDMI
objects objects

« Server shall process rel » Server shall process rel
fields attached to CDMI fields attached to CDMI
objects objects

If CDMI Server does not support | If CDMI Server does not support
graph relationships extension: graph relationships:

+ Client shall not attach + Client shall not attach
rel fields to CDMI rel fields to CDMI
objects objects

» Clientmay process rel » Client may process rel
fields attached to CDMI fields attached to CDMI
objects objects

» Server shall preserve rel » Server shall preserve rel
fields when encountered fields when encountered

CDMI 3.0 N/A N/A If CDMI Server supports graph
Client Mode relationships:

» Client may attach rel
fields to CDMI objects.

» Client may process rel
fields attached to CDMI
objects.

If CDMI Server does not support
graph relationships:

« Client shall not attach
rel fields to CDMI
objects.

 Client may process rel
fields attached to CDMI
objects.
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Clause 2

Instructions to the editor

2.1 Overview

In addition to adding the preceding clause, incorporating this extension into the CDMI 2.0 specification requires the

following changes to be made to the specification document.

2.2 Normative references

Insert into preamble/normative_refences.txt, as follows:
RFC 6901, JavaScript Object Notation (JSON) Pointer - see :cite: rfc6901"
W3C RDF/JSON, RDF 1.1 JSON Alternate Serialization (RDF/JSON) - see :cite: rdfjson’

2.3 Terms, acronyms, and definitions

Insert into preamble/terms.ixt, as follows:

x.1
graph relationship

|br| metadata that specifies a typed graph arc (where the type is known as the graph predicate) between a graph

subject and a graph object |br|

x.2
graph subject

|br| the entity being described in a graph relationship |br|
x.3

graph object

|br| the entity being associated by the graph predicate to the graph object |br|
x.4
graph predicate

|br| the type of relationship between a graph subject and a graph object |br|
x.5

named graph
|br| a graph that has an associated name |br|

x.6
RDF
|br| Resource Description Framework |br|
x.7
RDF triple

|br| three components: a graph subject, a graph predicate, and a graph object |br|
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2.4 Cloud storage system-wide capabilities

Add an entry to the end of the table starting on line 135 of cdmi_advanced/cdmi_capability_object.txt, as follows:

Table 2.2: System-wide capabilities

Capability name Type Definition

cdmi graph rels JSON string If present and “true”, indicates that the CDMI server
supports graph relationships.
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