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Action Items
April Meeting

• In-progress
‒ IANA Port Types (https://www.iana.org/)

• Contact David Black (Dell/EMC)

• Didn’t get a good answer to “why,” it was just done for Port Types (i.e. other port attributes)

‒ As a first step, David suggested that T11 produce a document that contains the desired updates.  
Removal of values should be avoided; it’s better to update the description to indicate that the value is 
obsolete, and leave the obsolete reference.  There’s a good chance that I’m the designated expert, 
and independent of that, I can definitely help with getting this done.

• The registration procedure is Expert Review with Specification Required: 

‒ https://tools.ietf.org/html/rfc4044#section-11.2

• Question
‒ Does T11 care about IANA registration?

• Port Types web page at IANA:

‒ https://www.iana.org/assignments/fc-port-types/fc-port-types.xhtml#fc-port-types-2
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Action Items
April Meeting

• In-progress
‒ Contacted Scott about verifying 

current types
• He said the list below should be sufficient

‒ List of transmitter types in MIB
• unknown

• other

• shortwave850nm

• longwave1550nm

• longwave1310nm

• Electrical

• Complete

‒ Updated reference (i.e. "FC-GS-
3, section 6.1.2.2.4“)

• Removed section

• Add prefix of the organization (T11)

• Update to the most recent version.

‒ FC-PH is obsolete

• Replace with FC-FS-4
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Objective
Employ IETF Standard

• Modernized API for external management

‒ Provide FC data definition mappings (YANG)

‒ Describe external protocol access (RestConf)

• Leverage existing APIs and Protocol models

‒ I.e. MIB/SNMP

‒ I.e. NS/FC-GS
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References
Leverage Existing Models

• SNMP/MIBs

‒ RFC 4044 – Fibre Channel Management MIB

‒ RFC 4936 – Fibre Channel Zone Server Manager

• FC-GS-8

‒ Name Server

‒ Fabric Device Management Interface
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Proposal
Development Model

• Map FC structures exactly

• Manage development with T11
‒ Same model as IEEE

• Manage without IETF

• Store the model in github

‒ IEEE YANG Models kept in 
github
• See 

https://github.com/YangModels/yang/tr
ee/master/standard/ieee

• Proposed mappings

‒ First draft complete

• FC Interface (port)

• FDMI

‒ Next items to draft

• Zoning

• Name Server
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YANG Types
Examples

• Native

‒ {u}int {8,16,32,64}, string, enumeration, boolean, bits, etc.

• ietf-yang-types.yang

‒ a collection of generally useful derived YANG data types

• ietf-inet-types.yang
‒ a collection of generally useful derived YANG data types for Internet 

addresses and related things.

• iana-if-types

‒ defines YANG identities for IANA-registered interface types
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Class of Service as a YANG “bits” type
Example

leaf supported-class-of-service {
type bits {
bit class-f {
position 0;

}
bit class-2 {

position 2;
}
bit class-3 {

position 3;
}

}
}

5.2.3.5 Class of Service - format
The format of the Class of Service object shall be bit mapped 
as shown below:
Bit 0 - Class F
0 = Class F is not supported by the Port Identifier.
1 = Class F is supported by the Port Identifier.
Bit 1 - obsolete
Bit 2 - Class 2
0 = Class 2 is not supported by the Port Identifier.
1 = Class 2 is supported by the Port Identifier.
Bit 3 - Class 3
0 = Class 3 is not supported by the Port Identifier.
1 = Class 3 is supported by the Port Identifier.
Bit 4 - obsolete
Bit 5: reserved
Bit 6 - obsolete
Bits 7 to 31: reserved
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FC-GS FDMI HBA Attributes
Example with pYANG outptu

+--ro fdmi

+--ro fibrechannel-fdmi* [hba-identifier]

+--ro hba-identifier          fibrechannel:wwn-type

+--ro manufacturer?           string

+--ro serial-number?          string

+--ro model?                  string

+--ro model-description?      string

+--ro node-name?              fibrechannel:wwn-type

+--ro node-symbolic-name?     string

+--ro hardware-version?       string

+--ro driver-version?         string

+--ro option-rom-version?     string

+--ro firmware-version?       string

+--ro os-name-and-version?    string

+--ro max-ct-payload?         uint32

+--ro vendor-identifier?      string

+--ro vendor-specific-info?   uint32

+--ro number-of-ports?        uint32

+--ro fabric-name?            fibrechannel:wwn-type

+--ro boot-bios-version?      string

+--ro boot-bios-enabled?      boolean
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Type 
(hex) 

Value 

Description 
Length 
(Bytes) Type 

Require
d 

0001 Node_Name 8 Binary Yes 

0002 Manufacturer 4 to 64 ASCII No 

0003 Serial Number 4 to 64 ASCII No 

0004 Model 4 to 256 ASCII No 

0005 Model Description 4 to 256 ASCII No 

0006 Hardware Version 4 to 256 ASCII No 

0007 Driver Version 4 to 256 ASCII No 

0008 Option ROM Version 4 to 256 ASCII No 

0009 Firmware Version 4 to 256 ASCII No 

000A OS Name and Version 4 to 256 ASCII No 

000B 
Maximum CT Payload 
Length 4 Binary No 

000C Node Symbolic Name 4 to 256 ASCII No 

000D Vendor Specific Information 4 Binary No 

000E Number of Ports 4 Binary No 

000F Fabric Name 8 Binary No 

0010 Boot BIOS Version 4 to 256 ASCII No 

0011 Boot BIOS State 4 Boolean No 

00E0 Vendor Identifier 8 ASCII No 

F000 -
FFFF Vendor Specific Use 

other 
values Reserved 



FC-GS FDMI Port Attributes
Example with pYANG output

+--ro ports* [port-number]

+--ro port-number                 uint32

+--ro port-name?                  fibrechannel:wwn-type

+--ro port-symbolic-name?         string

+--ro port-identifier?            fibrechannel:fcid-type

+--ro port-type?                  enumeration

+--ro supported-class-of-service? bits

+--ro supported-fc4-type?         bits

+--ro active-fc4-types?           bits

+--ro supported-speed?            speed

+--ro current-port-speed?         speed

+--ro maximum-frame-size?         uint32

+--ro os-device-name?             string

+--ro host-name?                  string

+--ro node-name?                  fibrechannel:wwn-type

+--ro fabric-name?                fibrechannel:wwn-type

+--ro port-state?                 enumeration

+--ro number-of-discovered-ports? uint32
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Type 
(hex) 

Value 

Description Length (Bytes) Type 
Require
d 

0001 Supported FC-4 Types 32 Bitmask No 

0002 Supported Speed 4 Bitmask No 

0003 Current Port Speed 4 Bitmask No 

0004 Maximum Frame Size 4 Binary No 

0005 OS Device Name 1 to 256 ASCII No 

0006 Host Name 1 to 256 ASCII No 

0007 Node_Name 8 Binary Yes 

0008 Port_Name 8 Binary No 

0009 Port Symbolic Name 4 to 256 ASCII No 

000A Port Type 4 Binary No 

000B 
Supported Classes of 
Service 4 Bitmask No 

000C Port Fabric Name 8 Binary No 

000D Port Active FC-4 Types 32 Bitmask No 

0101 Port State 4 Binary No 

0102 Number of Discovered Ports 4 Binary No 

0103 Port Identifier 4 Binary No 

F000 -
FFFF Vendor Specific Use 

other 
values Reserved 



Fibre Channel YANG References
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IETF YANG
Tutorial

• YANG Boot Camp

‒ Link to slides at IETF 71:

• http://www.yang-central.org/twiki/pub/Main/YangDocuments/hilights-ops-ietf71.ppt

• NETCONF and YANG

‒ Link to slides at IETF 84:

• https://www.ietf.org/edu/documents/2012-ietf-84-netconf-yang.pdf
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Conventions and Style Guides
References

• Guidelines for Authors and Reviewers

‒ YANG Data Model Documents

‒ https://tools.ietf.org/html/rfc6087

• OpenConfig Style Guide

‒ https://github.com/openconfig/public/blob/master/doc/openconfig_style_guide.md

• ODL YANG Best Practices

‒ http://events.linuxfoundation.org/sites/events/files/slides/YangBestPractices-
ODL%20Summit%202015_v4.pdf
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Tools
pyang

• Extensible YANG validator written in Python

‒ --lint   

• Validate the module(s) according to RFC 6087 rules.

‒ --strict

• Force strict YANG compliance.

‒ -f tree

• Format YANG module to tree
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Summary



Thank you



Backup



YANG
• IETF

‒ YANG 1.1 

• rfc 7950 

• replaces rfc 6020 (YANG 1.0)

• Human readable data model

• Hierarchical 

• Reusable types and groupings

• Extensible

• Operations (RPCs)

• Formal constraints for configuration validation

• Modular (modules and sub-modules)
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iana-if-types.yang
Already has

identity fibreChannel {
base iana-interface-type;
description
"Fibre Channel.";

}
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Examples of possible Fibre Channel types
(fibre-channel-types.yang)
typedef wwn-type {

type string { 

pattern '([0-9a-fA-F]{2}(:[0-9a-fA-F]{2}){7})';

}

description

"Fibre channel WWN (16 uppercase hex digits with the colon separator).

For example 11:22:33:44:55:66:77:88.";

}

typedef domain-id-type {

type uint32 {

range 1..239;

}

description “Fibre Channel Domain Identifier.";

}

typedef fcid-type {

type uint32;

description

"Fibre channel ID (FCID) (when displayed, it typically is shown as 12 

unseparated uppercase hex digits)";

}
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ietf-interfaces yang module

module: ietf-interfaces

+--rw interfaces

|  +--rw interface* [name]

|     +--rw name                        string

|     +--rw description?                string

|     +--rw type                        identityref

|     +--rw enabled?                    boolean

|     +--rw link-up-down-trap-enable?   enumeration {if-mib}?
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ietf-interfaces yang module

+--ro interfaces-state

+--ro interface* [name]

+--ro name               string

+--ro type               identityref

+--ro admin-status       enumeration {if-mib}?

+--ro oper-status        enumeration

+--ro last-change?       yang:date-and-time

+--ro if-index           int32 {if-mib}?

+--ro phys-address?      yang:phys-address

+--ro higher-layer-if*   interface-state-ref

+--ro lower-layer-if*    interface-state-ref

+--ro speed?             yang:gauge64
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ietf-interfaces yang module
+--ro statistics

+--ro discontinuity-time    yang:date-and-time

+--ro in-octets?            yang:counter64

+--ro in-unicast-pkts?      yang:counter64

+--ro in-broadcast-pkts?    yang:counter64

+--ro in-multicast-pkts?    yang:counter64

+--ro in-discards?          yang:counter32

+--ro in-errors?            yang:counter32

+--ro in-unknown-protos?    yang:counter32

+--ro out-octets?           yang:counter64

+--ro out-unicast-pkts?     yang:counter64

+--ro out-broadcast-pkts?   yang:counter64

+--ro out-multicast-pkts?   yang:counter64

+--ro out-discards?         yang:counter32

+--ro out-errors?           yang:counter32
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Augment ietf-interface.yang
For Fibre Channel using iana type (a snipet)

augment "/if:interfaces/if:interface" {

when "/if:type = 'ianaif:fibreChannel' {

description

"Applies to the fibre channel interface.";

}

description

"Augment interface model with fibre channel 

interfaces.";

container fibrechannel {
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RestConf
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RestConf

• Describes how to access YANG defined data through a RESTful
protocol 

• Rfc8040

• Client libraries for most languages

• HTTP and XML

‒ JSON

• Operations (Get, Post, Put, Delete,…)
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RestConf Operations

• GET

‒ Used to retrieve the representation of the resource including the 
metadata information.

• POST

‒ Used to create a new resource in the specific resource location 
identified by the URI specified in the given request. The URI of the 
newly created resource is mentioned in the "Location" header of the 
response.

• PUT

‒ Used to update or replace an existing "Container" resource completely. 
If the URI does not identify the resource to be replaced, then the 
resource in the request URI is newly created, and the URI of the newly 
created resource is mentioned in the "Location" header of the 
response. T11-2017-00028-v002 31



RestConf Operations
• PATCH

‒ Used to edit or update the leaf attributes of the resource (List or 
Container), if the system supports the modification.

• DELETE

‒ Used to delete the known resource.

• HEAD

‒ Used to retrieve the metadata information of the resource, identified by 
the given request. The response to this operation contains only the 
headers and an empty response body.

• OPTIONS

‒ Used to retrieve the allowed methods on the resource identified by the 
given request. The response to this operation contains the headers and 
an empty response body. The "Allow" header contains the allowed 
operations on the resource. T11-2017-00028-v002 32



EOF


