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Introduction

* Introduce UML configuration data and state/status modeling of
IEEE Std 802.1Q™-2014 Bridges

 |EEE 802.1Q Bridging modelled include:
o TPMR (Two Port MAC Relay) Bridges
o Customer VLAN Bridges
o Provider Bridges
o Provider Backbone Bridges

 |EEE 802.1Q features not (currently) being modelled include:

o Bridge protocol entities (e.g., MST, etc.)

MRP and MMRP entities

CFM and DDCFM entities

PBB-TE entities

Shortest Path Bridging entities

Forwarding and queuing for time-sensitive stream entities
Congestion Notification entities

Stream Reservation Protocol (SRP) entities

Edge Virtual Bridge (EVB) entities

Edge Control Protocol (ECP) entities
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Outstanding Model Areas

« Confirmation/validation that proposed model (structure) can
gracefully accommodate

o Link Aggregation (802.1AX)
o CFM
o 802.1X
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IETF INTERFACES Model (RFC7223)

e ethernetCsmacd
e jeee8023adlLag

e lan
INTERFACES . pip
e Ftc.

* name

INTERFACE STATE

INTERFACE

str name rw str name ro
str description rw if-type type = ro
if-type type rw enum admin-status ro
boolean enabled rw enum oper-status ro
enum link-up-down-trap-enable rw data-time last-change ro
int32 if-index ro
address  phys-address ro
if-ref higher-layer-if ro
if-ref lower-layer-if ro
guage64 speed ro

date-time discontinuity-time ro
counter64 in-octets, in-unicast-pkts, in-multicast-pkts, in- ro
discards, in-errors, in-unknown-protos, out-
octets, out-unicast-pkts, out-broadcast-pkts,
out-multicast-pkts, out-discards, out-errors
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IEEE 802.10Q-2014 BRIDGE

e Extended filtering services
e Traffic classes

e Static entry individual port
e VL capable

e SVLcapable

*  Hybrid capable

e Configurable PVID tagging

I-component

B-component

C-VLAN component

S-VLAN component

VLAN unaware component

EVB station edge relay component

e Local VLAN capable

FILTERING ENTRY

FILTERING DATABASE

int size ro

int static-entries, dynamic-entries ro

int static-VLAN-registration-entries, ro
dynamic-VLAN-registration-entries
ageing-time

int  size ro
int  static-entries ro
int  static-VLAN-registration-entries ro

PERMANENT DATABASE

* database-id, vid, address

int database-id rw
macAddress  address rw
int vid rw
map port-map rw

mac-address-registration-entries

* database-id, vid, address

VLAN REGISTRATION ENTRY

* database-id, vid

int database-id rw int database-id rw
macAddress address rw int vid rw
int vid rw enum entry-type rw
enum entry-type rw map port-map rw
map port-map rw
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str
list
list

Model

Customer VLAN Bridge
Provider Bridge

Provider Edge Bridge
Backbone Edge Bridge
Backbone Core Bridge
Two-Port MAC Relay Bridge

macAddress address rw
str name rw
enum type rw
int number-of-ports rw
list* port-list ro
counter up-time ro
ResetBridge()

* component-id

int32 component-id ro
enum component-type ro
macAddress  address ro
int number-of-ports ro
boolean-array capabilities ro
boolean traffic-class-enabled  rw
boolean mmrp-enabled-status rw

1.mM

INTERFACES

BRIDGE VLAN

int version ro
int max ro
boolean override-default-pvid  ro
format protocol-template ro
int max-MSTI ro

vid

VID < FID ALLOCATION

name rw
untagged-ports ro
egress-ports ro

PROTOCOL GROUP DATABASE

format frame-format
struct type
int protocol-group-id

rw
rw
rw

e Undefined
e Fixed
e Dynamic



BRIDGE PORT Model

 BRIDGE PORT (representation) is an extension of the IETF
INTERFACE definition

INTERFACES

e C-VLAN Bridge port
e Provider Network Port (PNP)

e Customer Network Port (CNP)
e Customer Edge port (CEP)
INTERFACE STATE ‘ e Customer Backbone Port (CBP)

* name

e 8POD
e 7P1D INTERFACE
. 6P2D str TEE o S TEE I e Virtual Instance Port (VIP)
e 5P3D str description rw if-type type ro *—Providerinstance-Port{PIP)
if-type type rw enum admin-status ro *  D-Bridge Port
boolean enabled rw enum oper-status ro *  Remote Customer Access Port (RCAP)
enum link-up-down-trap-enable rw data-time last-change ro *  Station-facing Bridge Port (SBP)
int32 if-index ro © Ll g Pl (Ul
boolean port-and-protocol-based-VLAN rw address phys-address ro *  Uplink Relay Port (URP)
int pvid rw if-ref higher-layer-if ro .
int default-priority rw if-ref lower-layer-if ro vid
table priority-regeneration-table rw guage64 speed ro r
enum pcp-selection rw BRIDGE PORT ,
s 0.N "-_ table pcp-decoding-table rw int number ro
: 4 table pcp-encoding-table rw int32 component-id ro
boolean use-dei rw enum type ro
i | boolean drop-encoding rw macAddress  address ro
: : | enum service-access-priority-selection rw uint capabilities ro
table service-access-priority-table rw uint type-capabilities ro
table traffic-class-table rw boolean external ro
enum acceptable-frame rw boolean oper-poigt-to-point ro
boolean enable-ingress-filtering rw
boolean restricted-vlan-registration rw
boolean VID-translation-table rw
boolean egress-VID-translation-table rw
e Forexample, LAG int protocol-group-id w date-time discontinuity-time ro
members (interfaces) struct protocol-group-database-contents  rw counter64 in-octets, in-unicast-pkts, in-multicast-pkts, in- ro
when the Bridge Port uint admin-point-to-point w discards, in-errors, in-unknown-protos, out-
is a Lf\q “vid “vid octets, out-unicast-pkts, out-broadcast-pkts,

out-multicast-pkts, out-discards, out-errors

BRIDGE PORT

VID TRANSLATIONS EGRESS VID TRANSLATIONS counter delay-exceeded-discards, mtu-exceeded- ro
int  local-vid ™w int  relay-vid ™w discards
int  relay-vid w int local-vid w counter frameRx, octetsRx, discardinbound, ro
forwardOutbound, discardLackOfBuffers,
*  Admit only VLAN-tagged discardTransitDelayExceeded, discardOnError,
frames discardOnlingressFiltering, discardTTLExpired

e Admit only Untagged and
Priority Tagged frames
e Admit All frames

STATISTICS

BRIDGE PORT

counter frameRx, octetsRx, discardinbound, ro
forwardOutbound, discardLackOfBuffers,
discardTransitDelayExceeded, discardOnError,

mholness-802- 1 Q-UML-bridge-models-v072 IEEE 802.1 discardOnlingressFiltering, discardTTLExpired




TPMR BRIDGE Model

VLAN-UNAWARE COMPONENT

TPMR BRIDGE enum component-type ro
macAddress address rw int component-id ro
PERMANENT DATABASE i

str name w a l macAddress  address ro int  size * database-id, address
|pt numb.er-of-ports rw int numbt.a.r—'of—ports ro int  staticentries
list* port-list ro boolean-array capabilities ro
counter up-time ro boolean traffic-class rw

boolean mmrp-status rw

P int database-id

macAddress address rw
enum entry-type rw

INTERFACES

* name
_ INTERFACE STATE
str name rw str name ro
str description rw if-type type ro
if-type type rw enum admin-status ro
boolean enabled rw enum oper-status ro
enum link-up-down-trap-enable rw data-time last-change ro
int32 if-index ro
int default-priority rw address phys-address ro
enum acceptable-frame rw if-ref higher-layer-if ro 4
int default-priority rw if-ref lower-layer-if ro
table priority-regeneration-table rw guage64 speed ro
eeemsressmsresensrnnennennens, | €NUM pcp-selection rw
B 0 N“' table pcp-decoding-table rw int number ro
: —: 4 table pcp-encoding-table rw int32 component-id ro - - —
: : . date-time  discontinuity-time ro
H = | boolean use-dei rw enum type ro . . . . .
: \ H . counter64  in-octets, in-unicast-pkts, in-multicast-  ro
H = | boolean drop-encoding rw macAddress  address ro L . .
: : . - . . - pkts, in-discards, in-errors, in-
: x| enum service-access-priority-selection rw uint capabilities ro
5 : ) - . o unknown-protos, out-octets, out-
L P table service-access-priority-table rw uint type-capabilities ro .
. unicast-pkts, out-broadcast-pkts, out-
table traffic-class-table rw boolean external ro . )
) R . . R . multicast-pkts, out-discards, out-errors
uint admin-point-to-point rw boolean oper-point-to-point ro
boolean managed-address rw "
counter delay-exceeded-discards, mtu- ro
MAC STATUS PROPAGATION R
: - exceeded-discards
boolean link-notify rw L
. . . s . counter acks-Tx, add-notifications-Tx, add- ro
time link-notify-wait, link-notify-retry w confirmations-Tx, loss-notifications-Tx
T examgle, e boolean mac-notify w loss confirmatior;s Tx ‘
member (interfaces) time mac-notify-time, mac-recover- rw o
when the Bridge Port time counter acks-Rx, add-notifications-Rx, add- ro
isa LAG confirmations-Rx, loss-notifications-Rx,
— loss-confirmations-Rx
counter add-events, loss-events ro
counter mac-status-notifications ro
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CusToMER VLAN BRIDGE Model

CusTOMER VLAN BRIDGE

macAddress address rw
str name rw
int number-of-ports rw
list* port-list ro
counter up-time ro
ResetBridge()

1

int32 component-id ro

enum component-type ro

macAddress  address ro

int number-of-ports ro
PERMANENT DATABASE boolean-array capabilities ro
int size ro boolean traffic-class-enabled  rw
int  static-entries ro boolean mmrp-enabled-status rw
int  static-VLAN-registration-entries ro 1M

* database-id, vid, address

INTERFACES

int database-id rw
macAddress  address rw
int vid w BRIDGE VLAN
map port-map rw - -
int version ro
int max ro
FILTERING DATABASE boolean override-default-pvid  ro
int  size ro format protocol-template ro
int static-entries, dynamic-entries ro int max-MSTI ro
int static-VLAN-registration-entries, ro
dynamic-VLAN-registration-entries

ageing-time

mac-address-registration-entries VID <> FID ALLOCATION

vid

* database-id, vid str name rw
list untagged-ports ro
list egress-ports ro

* database-id, vid, address

FILTERING ENTRY VLAN REGISTRATION ENTRY

int database-id rw int database-id rw

macAddress address rw int vid rw PROTOCOL GROUP DATABASE

int vid rw enum entry-type rw format frame-format w
enum entry-type rw map port-map rw struct type w
map port-map rw int protocol-group-id rw
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CuUsTOMER VLAN BRIDGE COMPONENT INTERFACE Model

INTERFACE
str name rw
str description rw
if-type type rw
boolean enabled rw
enum link-up-down-trap-enable rw
boolean port-and-protocol-based-VLAN rw
boolean max-VID-set-entries rw
int pvid rw
int default-priority rw
O M. L - priority-regeneration-table w
:'. o.N | enum pcp-selection rw
table pcp-decoding-table rw
: 1| table pcp-encoding-table rw
: | boolean use-dei rw
: 1| boolean drop-encoding rw
UL Y0111 service-access-priority-selection rw
table service-access-priority-table rw
table traffic-class-table rw
enum acceptable-frame rw
boolean enable-ingress-filtering rw
boolean restricted-vlan-registration rw
boolean VID-translation-table rw
*  Forexample, LAG boolean egress-VID-translation-table rw
members (interfaces) int protocol-group-id rw
when the Bridge Port struct protocol-group-database-cgntents rw

INTERFACES

isa LAG

VID TRANSLATIONS

int
int

local-vid w
relay-vid w

* cvid

int
int

relay-vid
local-vid

* cvid

EGRESS VID TRANSLATIONS

w
w
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INTERFACE STATE

e C-VLAN Bridge port

str name ro
if-type type ro
enum admin-status ro
enum oper-status ro
data-time last-change ro
int32 if-index ro
address phys-address ro
if-ref higher-layer-if ro * yid
if-ref lower-layer-if ro
guage64 speed ro
BRIDGE PORT
int number ro
int32 component-id ro
enum type ro
macAddress  address ro
uint capabilities ro
uint type-capabilities ro
boolean external ro
STATISTICS
date-time discontinuity-time ro
counter64  in-octets, in-unicast-pkts, in-multicast-pkts, in- ro
discards, in-errors, in-unknown-protos, out-
octets, out-unicast-pkts, out-broadcast-pkts,
out-multicast-pkts, out-discards, out-errors
BRIDGE PORT
counter delay-exceeded-discards, mtu-exceeded- ro
discards
counter frameRx, octetsRx, discardinbound, ro
forwardOutbound, discardLackOfBuffers,
discardTransitDelayExceeded, discardOnError,
discardOnlingressFiltering, discardTTLExpired
STATISTICS
BRIDGE PORT
counter frameRx, octetsRx, discardinbound, ro
forwardOutbound, discardLackOfBuffers,
discardTransitDelayExceeded, discardOnError,
discardOningressFiltering, discardTTLExpired
IEEE 802.1



PROVIDER BRIDGE Model

PROVIDER BRIDGE
macAddress address rw
str name rw

PERMANENT DATABASE

PERMANENT DATABASE

int  size ro int number-of-ports w int  size ‘ ro
int  static-entries ro list* port-list ro !nt stat!c—entnes ‘ ‘ ) ro
int  static-VLAN-registration-entries ro cqunter up-time int__ static-VLAN-reggstration-entries ro

* database-id, vid, address
* database-id, vid, address

int database-id rw int database-id rw
macAddress  address rw C-VLAN COMPONENT S-VLAN COMPONENT macAddress  address rw
int vid rw enum component-type ro enum component-type ro, int vid w
map port-map rw int32 component-id ro int32 component-id ro map port-map w

macAddress  address ro
int number-of-ports ro
boolean-array capabilities ro
boolean traffic-class rw
boolean mmrp-status rw

macAddress  address ro
int number-of-ports ro
boolean-array capabilities ro
boolean traffic-class rw
boolean mmrp-status rw

1.7 1.7

INTERFACES INTERFACES

FILTERING DATABASE

FILTERING DATABASE BRIDGE VLAN

int  size ro int version ro int  size ro

int  static-entries, dynamic-entries ro int max ro int  static-entries, dynamic-entries ro

int  static-VLAN-registration-entries, ro boolean override-default-pvid  ro int  static-VLAN-registration-entries, ro
dynamic-VLAN-registration-entries format  protocol-template ro dynamic-VLAN-registration-entries
ageing-time w int max-NIST! ro ageing-time .
mac-address-registration-ent&ies ro mac-address-registration-entries

* database-id, vid, address * database-id, vid * database-id, vid, address * database-id, vid

* vid

VLAN REGISTRATION ENTRY
int database-id rw
int vid rw

FILTERING ENTRY
int database-id rw

macAddress  address rw VID <> FID ALLOCATION
int vid w int vid rw enum entry-type rw
enum entry-type w str name rw map port-map rw
map port-map w list untagged-ports ro

list egress-ports ro

FILTERING ENTRY

PROTOCOL GROUP DATABASE

int database-id rw
LAN REGISTRATON NTRY format frame-format w macAddress  address rw
!nt fata ase-! w struct type rw : ;
int vid rw X . int vid rw
int protocol-group-id rw
enum entry-type rw enum entry-type rw
map port-map rw map port-map rw
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PROVIDER EDGE BRIDGE C-VLAN COMPONENT
INTERFACE Model

INTERFACES

* name * name

INTERFACE INTERFACE STATE
str name rw ; ;
str description rw 1 |
if-type type rw i 3
boolean enabled rw i i
enum link-up-down-trap-enable rw ‘ enum type ro
; :
boolean port-and-protocol-based-VLAN rw i i
boolean max-VID-set-entries rw
int pvid rw
int default-priority rw . CEP
table priority-regeneration-table rw . PEP
:‘....................................-.,.‘ enum pcp-selection w
: 0.N 4 table pcp-decoding-table rw
: =Y table pcp-encoding-table rw
: | boolean use-dei rw
: 1| boolean drop-encoding rw
:‘. ..: enum service-access-priority-selection rw
“esmsmmnuc essssssssssnnnnnnnnnnnnnnns® table service—access—priority—table rw
table traffic-class-table rw
enum acceptable-frame rw | *cvid
boolean enable-ingress-filtering w int  local-vid w
* Forexample, LAG boolean restricted-vlan-registration w int  relay-vid ™w
member (interfaces) boolean VID-translation-table rw | Ecress VID Transations |
when the Bridge Port boolean egress-VID-translation-table rw g svid GRESS i TRNSLATIONS
(e.g., CEP)is a LAG int protocol-group-id rw !nt relay-v.ld w
T struct protocol-group-database-contents rw It il w
uint admin-point-to-point w

* cvid

SERVICE PRIORITY REGENERATION TABLE
int  svid ™w
table priority-regeneration-table  rw

CVID REGISTRATION TABLE
int* cvid
int svid
boolean untagged-PEP
boolean untagged-CEP

2333
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PROVIDER BRIDGE S-VLAN COMPONENT

INTERFACE Model

ysEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEy,
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*  Forexample, LAG
member (interfaces)
when the Bridge Port
(PNP) represents a LAG

*  Port-based RCSI
e C-tagged RCSI

e PNP

e Discard
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* name

INTERFACES

* name

INTERFACE
str name rw
str description rw
if-type type rw
boolean enabled rw
enum link-up-down-trap-enable rw
BRIDGE PORT
boolean port-and-protocol-based-VLAN rw
boolean max-VID-set-entries rw
int pvid rw
int default-priority rw
table priority-regeneration-table rw
enum pcp-selection rw
table pcp-decoding-table rw
table pcp-encoding-table rw
boolean use-dei rw
boolean drop-encoding rw
enum service-access-priority-selection rw
table service-access-priority-table rw
table traffic-class-table rw
enum acceptable-frame rw
enum ingress-filtering rw
boolean restricted-vlan-registration rw
boolean VID-translation-table rw
boolean egress-VID-translation-table rw
struct protocol-group-database-contents rw
uint admin-p2p rw
RCAP INTERNAL INTERFACE TABLE
int external-svid rw
int internal-port-number rw
enum internal-interface-type rw
| int __internal-svid rw
IEEE 802.1

INTERFACE STATE

i enum type

*vid

* vid

VID TRANSLATIONS

int
int

local-vid
relay-vid

w
w

int
int

relay-vid
local-vid

EGRESS VID TRANSLATIONS

w
w




Backup Material

Provider Backbone Bridge Models



PROVIDER BACKBONE BRIDGE Model

PROVIDER BACKBONE BRIDGE

macAddress
str

int

list*

CusTOMER VLAN BRIDGE COMPONENT

int32 component-id ro
enum component-type ro
macAddress  address ro
int number-of-ports ro
boolean-array capabilities ro
boolean traffic-class-enabled rw
boolean mmrp-enabled-status rw
0.v

enum
int32
macAddress
int
boolean-array
boolean
boolean

PROVIDER BRIDGE COMPONENT

counter
int
int

address

name

number-of-ports

port-list

up-time
number-of-l-components
number-of-B-components

rw
rw
rw
ro
ro
ro
ro

component-type
component-id
address
number-of-ports
capabilities
traffic-class
mmrp-status

0. w

1..v2 enum

INTERFACES

INTERFACES

component-type
component-id
macAddress address
number-of-ports
boolean-array capabilities
traffic-class

mmrp-status

ro
ro
ro
ro
ro
rw
rw

B-COMPONENT
enum
int32
macAddress address

int

component-type
component-id

number-of-ports

boolean-array capabilities

boolean
boolean

traffic-class
mmrp-status

ro
ro
ro
ro
ro
rw
rw
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int32
1.y3 | int
boolean
boolean
IEEE 802.1
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INTERFACES

1.2

INTERFACES



BACKBONE EDGE BRIDGE |-COMPONENT
INTERFACE Model

INTERFACES

* name * name

INTERFACE INTERFACE STATE
str name rw | !
str description rw | !
if-type type rw | |
boolean enabled rw ‘enum type ro
enum link-up-down-trap-enable rw ! !
1 !
boolean port-and-protocol-based-VLAN rw
boolean max-VID-set-entries rw
int pvid rw * CNP
int default-priority rw s ViP
table priority-regeneration-table rw
enum pcp-selection rw
table pcp-decoding-table rw

table pcp-encoding-table rw

B . | boolean use-dei rw

: 0.N : L poolean drop-encoding rw

: enum service-access-priority-selection rw * vid

: table service-access-priority-table rw 9———>/ int local-vid ™w

: i | table traffic-class-table rw int  relay-vid w

2:32 ?ncgcfeitsa?:te:rf:;”e :W *vid EGRESS VID TRANSLATIONS
I -1l 1 w
R . . ®———> int relay-vid w
boolean restricted-vlan-registration rw X 4 v.'
: int  local-vid w
boolean VID-translation-table rw
boolean egress-VID-translation-table rw
struct protocol-group-database-contents rw
uint admin-p2p i  ep |
int backbone-sid rw int index w
¢ weames G boolean external w
member (interfaces) str name w
when the Bridge Port int vip-isid w macAddress bmac-address rw
i L ma vip-ma rw
(CNP)is a LAG macAddress backbone-destination-address rw enupm pf —seIthion w
boolean enable-connection-identifier rw table pcg—decoding—table w
int Ziiz gl w table pcp-encoding-table  rw
boolean use-dei rw
boolean drop-encoding rw
mholness-802- 1 Q-UML-bridge-models-v072 IEEE 802.1



BACKBONE BRIDGE B-COMPONENT
INTERFACE Model

SusEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEy,
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e Forexample, LAG
member (interfaces)
when the Bridge Port

* name

INTERFACES

* name

INTERFACE

str name rw
str description rw
if-type type rw
boolean enabled rw
enum link-up-down-trap-enable rw
boolean port-and-protocol-based-VLAN rw
boolean max-VID-set-entries rw
int pvid rw
int default-priority rw
table priority-regeneration-table rw
enum pcp-selection rw
table pcp-decoding-table rw
table pcp-encoding-table rw
boolean use-dei rw
boolean drop-encoding rw

enum service-access-priority-selection w

* vid VD TRANSLATIONS
* —

* vid EGRESS VID TRANSLATIONS

mholness-802- 1 Q-UML-bridge-models-v072

table service-access-priority-table rw
table traffic-class-table rw
enum acceptable-frame rw
enum ingress-filtering rw
boolean restricted-vlan-registration rw
boolean VID-translation-table rw
boolean egress-VID-translation-table rw
struct protocol-group-database-contents rw
uint admin-p2p rw
int backbone-sid rw
int bvid rw
macAddress backbone-destination-address rw
int local-sid rw
boolean flow-filtering rw
boolean flow-hash-generation rw
int ttl-value w
IEEE 802.1

INTERFACE STATE

| enum type ro |
| |

e (BP

«  PNP/PBP

int  local-vid ™w
int _ relay-vid w

int  relay-vid w
int  local-vid w
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