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Interface Definition Language

General

JSON (see IETF RFC 7159) defines only a generic textual format for encoding data in objects and arrays.

A need to further describe the data that can be transported in a JSON od CBOR for a given application has emerged. Several so-called interface definition languages (IDLs) are in use for that purpose. Those interface definition languages typically are supported by tooling that allows to verify if a JSON file complies with an interface definition written in the corresponding language, and possibly also to generate APIs and related code in various programming languages to generate or parse conformant JSON files. Some of the IDL do not only contain information related to JSON bodies, but also related to the underlying transport protocols, and thus allow for tooling with more extensive automation.

Some such IDL are compared in what follows:

-
IETF draft-newton-json-content-rules is used by 3GPP CT3 in several specifications (3GPP TS 29.155, 3GPP TS 29.250, 3GPP TS 29.251);

-
IETF draft-wright-json-schema and IETF draft-wright-json-schema-validation are not directly referenced in 3GPP specs, but are used by the OpenAPI 3.0.0 Specification" [xe] (see below).
-
The predecessor version of the "OpenAPI 3.0.0 Specification" (also known as "Swagger") is used by 3GPP CT3 in 3GPP TS 29.116.

-
YANG (see IETF RFC 6020, IETF RFC 6991, IETF RFC 7950 and IETF RFC 7951) was originally designed to be used in combination with the NETCONF network configuration protocol, but can also be applied for other RPC applications.

In addition to, or as an alternative to, describing the JSON content in one of those formal IDL, a more readable documentation in textual and/or tabular format is frequently used, e.g.:

-
3GPP TS 29.116 contains a tabular description in the main body plus a normative Annex with an OPenAPI specification.
-
The API Principles in ETSI GS MEC 009 suggest a normative description that mainly relies on Tables and provides a related template. In addition, it is recommended to provide an informative OpenAPI file.

Comparison of IDLs

Table 5.5.5.2-1: Comparison of IDLs.

	
	IETF draft-newton-json-content-rules
	IETF draft-wright-json-schema  and IETF draft-wright-json-schema-validation
	OpenAPI 3.0.0 Specification
	YANG (see IETF RFC 6020, IETF RFC 6991, IETF RFC 7950, IETF RFC 7951)

	Supported Primitive Data types
	Boolean,
integer,
integer numbers in a range,
float,
double,
floating point numbers in a range,
strings,
URI (optionally including URI scheme)
regular expressions,
Fixed string values (e.g. allowing to define enumerations via groups)
	boolean

Integer with optional int32 or int64 format and/or range

Number with optional float or double format and/or range
string with optional byte, binary, date, date-time or password format,

enum
	boolean

Integer with optional int32 or int64 format and/or range

Number with optional float or double format and/or range
string with optional byte, binary, date, date-time or password format,

enum
	Boolean
int8, int16, int32, int64, uint8, uint16, uint32, and uint64, optional with range
decimal64, optional with range
string, optional with length and/or pattern
enumeration
bits

binary

	Definition of own types supported
	yes, via named rules
	yes
	yes
	yes

	Including external definitions via URI supported
	yes
	yes
	yes
	yes

	Support for transport protocol
	no
	no
	Extensive HTTP support well aligned with Restful style:
Allows to define HTTP methods applicable to data structures, including parameters and response codes.
	Allows to define input and output for RPCs. Direct mapping of RPC to NetConf defined, but can probably also be mapped to HTTP POST.

	Stability of reference
	Individual IETF draft
	Individual IETF draft
	Webpage by OpenApi Specification, also including reference to outdated version of two individual IETF drafts.

However widely used in the OpenSource community and thus relatively stable.
	RFCs

	Availability of tooling
	Some tools available e.g. at http://codalogic.github.io/jcr/
	Tools available at http://json-schema.org/implementations.html
	Tools available at https://swagger.io/
	Tools listed at http://www.yang-central.org/twiki/bin/view/Main/YangTools

	Forward compatibility
	Yes:
Additional properties within an Object are ignored
	Yes;
By default, additional properties within an Object are ignored, This can be controlled via the "additionalProperties" keyword.
	Yes;
By default, additional properties within an Object are ignored, This can be controlled via the "additionalProperties" keyword.
	FFS:

Supported Features can be marked, With Netconf transport, supported features and deviations from Basic functionality are negotiated at startup, but it is unclear how this mechanism can be used with HTTP transport (compare with clauses 5.6.2 to 5.6.4 of IETF RFC 7950).

	Other aspects
	Simplest alternative considered
	Simple
	De-facto industry standard (widest acceptance in industry, at this moment).

Simpler to use than other more formal alternatives.

Powerful enough to address expected needs in 3GPP specifications. 
	Originally designed for Network Management, not as a general-purpose framework.

Steeper learning curve compared with other simpler approaches.


Conclusions

In summary, due to the inclusion of the HTTP layer in the IDL and the possibility to describe not only RPCs, but also a Restful protocol design, and its wide industry acceptance, the "OpenAPI 3.0.0 Specification" is recommended to be used. However, due to the nature of related reference, the need for a human readable documentation, and the desire to allow different implementation methods, an OpenAPI IDL specification should only be informative. The normative specification should use textual and/or tabular format; the API Principles in ETSI GS MEC 009 can be considered as a template for that normative specification.

Proposed changes:
*** 1st Change ***
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IETF RFC 5246, "The Transport Layer Security (TLS) Protocol Version 1.2".

[5]
IETF RFC 7159: "The JavaScript Object Notation (JSON) Data Interchange Format".
[6]

Hypertext Transfer Protocol (HTTP) Status Code Registry at IANA, http://www.iana.org/assignments/http-status-codes
[7]
IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".
[8]
IETF RFC 7807: "Problem Details for HTTP APIs".
[9]
3GPP TS 29.154: "Service capability exposure functionality over Nt reference point".
[10]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".[z]
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*** 2nd Change ***

Annex B: OpenAPI representation for the APIs defined in the present document (informative)
B.1
General

This Annex is based on the OpenAPI 3.0.0 specification [zz] and provides corresponding representrations of all APIs defined in the present specification.
NOTE: An OpenAPIs representation embeds JSON Schema representations of HTTP message bodies.
Editor's note:
This Annex will be will be updated for each API once the related APIs in the main body is deemed stable.

*** End of Changes ***

