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IRERIEIEF YANG HIEE B AR E Sk

1 SEE

ASSCAFRLRE T i b 3800 FH Y ANG S A5 7R P R 25K, AL YANGS R AR 735 AR A 5
(LS RAMEE
ARSCAIE P T R A A S v, LA I AR AN A B L B4 55

2 MeMsIAxH

NSRS T A SO B A b AT A o FLa v H IR 51 SO, AT E I RicA
W TS o FLEAE B 51 S0, HsdhioAls CaFEpra mie ) &M T4

IETF RFC1112 FFIPAHIERI EHNPY & (Host extensions for IP multicasting)

IETF RFC3032 MPLS#H#%54%4mi% (MPLS Label Stack Encoding)

IETF RFC3429 MPLS OAMIfIE 73 FiL“OAME i AR 25" (Assignment of the ‘OAMAlert Label’
for Multiprotocol Label Switching Architecture (MPLS) Operation and Maintenance
(0AM) Functions)

IETF RFC3471 @ Fl 2 W W b5 25 52 #e (GMPLS) 15 4 Zjj fE 4 18 ( Generalized
Multi-Protocol Label Switching (GMPLS) Signaling Functional Description)

IETF RFC4291 IPv6Fhkfk RE5#) (IP Version 6 Addressing Architecture)

IETF RFC4360 BGP J&M$ & (BGP Extended Communities Attribute)

IETF RFC4364 BGP/MPLS TPRE L %& FH 4% (vpn) (BGP/MPLS IP Virtual Private Networks
(VPNs))

IETF RFC4664 L2JE4)E FHM™ (L2VPNs) HEZZ (Framework for Layer 2 Virtual Private
Networks (L2VPNs))

IETF RFC4760 BGP-4ZhiX# B (Multiprotocol Extensions for BGP—4)

IETF RFC5462 MPLS 7 %5 ¥ 4% H :“EXP” 7 Bt & fiv & A “Traffic Class” F &

(Multiprotocol Label Switching (MPLS) Label Stack Entry: “"EXP” Field Renamed to
“Traffic Class” Field)

IETF RFC5586 MPLSi@ FH JCHA{5iE (MPLS Generic Associated Channel)

IETF RFC5668 4-/\ ki {f J9%5 &€ KIBCPY g (4-Octet AS Specific BGP Extended
Community)

IETF RFC5701 IPv6ihhl4s 2 (IBGPJ& 4 e (IPv6 Address Specific BGP Extended
Community Attribute)

IETF RFC5880 XX [n]#% & &M (BFD) (Bidirectional Forwarding Detection (BFD))

IETF RFC6790 i #5 22 fEMPLS# 2 *H [F) . Fl (The Use of Entropy Labels in MPLS
Forwarding)

IETF RFC6991 18 HYANGE #5352 (Common YANG Data Types)

IETF RFC7274 4y B FIAS FH B 45 sEMPLS#R2% (Al locating and Retiring Special—-Purpose
MPLS Labels)

IETF RFC7346 IPv6ZH4%HuhlyEiE (IPv6 Multicast Address Scopes)

IETF RFC7432 #£T-BGP mplsfJLAKMVPN (BGP MPLS-Based Ethernet VPN)
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IETF RFC8294 % Hy 3 A YANGE 35 252 (Common YANG Data Types for the Routing Area)
3 ARNIBFEN
RSB T B IARERE L.

4 YER&IE

YGRS S T A
ATM S AR Asynchronous Transfer Mode
AS EREEEN Autonomous System
BGP 15 WL Border Gateway Protocol
BGP-LS 1 5L e W5 R A Border Gateway Protocol — Link State
DNS M4 R Domain Name System
FC JGETHEIE Fiber Channel
G-ACh SN PRISERE Generic Associated Channel
GAL T8 FH DI 8 T bR 2 Generic Associated Channel Label
HDLC B 2 B A B s ) High Level Data Link Control Protocol
TEEE A A T2 Institute of Electrical and Electronics Engineers
IETF HEM AT S A The Internet Engineering Task Force
TPX oA &% 4 A0, A8 e Internet Packet eXchange
L2VPN TEEMER Layer 2 Virtual Private Network
MAC SR 7] 2 o media access control
MPLS Z IR ZEAT T Multi-Protocol Label Switching
NETCONF &P & Hpil Network Configuration Protocol
O0AM B E 4P Operation and Maintenance
OSPF F s AR Open Shortest Path First
TC TEDR Traffic classical
TE e L Traffic Engineer
TRILL ZEEVLIE W HE Transparent Interconnection of Lots of Links
SAFI TR A H kAR VR A Subsequent Address Family Identifiers
VPLS eI 25 LAN V5% Virtual Private LAN Service
VPN FEPLFAA P 28 Virtual Private Networks
VRF VPN IR A2 ) i % VPN Routing and Forwarding
XTP Xpress &4 ML Xpress Transport Protocol
5 YANG BEERIEER 52
5.1 Rk

A T W A B A B B 9% R B YANG BE Bt . ietf-routing-types Fl
iana-routing—types. H:™H1, ietf-yang-typesflietf-inet—typesi€ X = IETF RFC6991.

5.2 |ETF BREHEIR

TETF B A2 RIAE L E X T router—id. route—target 25 27 WIN %, HAAZIE 1.
1 IETF BEEAZEAIE Y
IETF %t 257 E X
router—id % FH A AR TR I8 5 FH T A i b R 0 A At g
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TP router—id 7RI HIVE AT AFE [OSPF-YANG] 1k
#.

route—target

P H AR (RT) 385 FH T #0] EL s A % (VRE) {5
R % (0 IETF RFC4364) , LASZ#E BGP / MPLS IP
REALE I (VPN) #1BGP / MPLS BAAK ™ VPN RFC7432.
AFLAYE L2VPN-YANG HR4R B/ FH %

ipvb—route—target

B B bR SA MR B bR, AR Z AT e 2
RFC5701 ik i 1Pv6 Huhib4rsE BGP ¥ g, 1Pv6 M H
Frig 20 AN \AL 7T, A4 1Pve ik E N & R EH R,

route—target—type

A5 Y Route Targets B S ANFIS H RN, 40 IETF
RFC4364 (% 4. 3.1 Y ik .

route—distinguisher

A X FRIRET (RD) 38 H TR 5 52 FE VPN [ Bl g
. i, W IETF REC4364] F1 iR, RD @H H THriA
JhAT ) VPN A VRF, H TR BIAH B BT 2 AN .

route—origin

EH TR VRE 5 B 1 JE A% A (0L RFC4364 )
PASZ#E BGP / MPLS IP VPN #1BGP / MPLS LAK N VPN

RFC7432 . % FR AT AT 487~ 3CRF VPN [ VRF {5 21
JR UG R (2 0L RFC4364)

ipv6—route—origin

IPv6 % H IR oK F T 487 3l s S 47 VPN (1) VRF {5 21
FIE (Z W, IETF RFC4364) . IPv6 P& HIEVE & IPv6
HihEE 72 1 BGP 47 J@ TETE RFC5701 A (1 3[Rl 445
IPv6 % B RUE A 20 N \ALF7T, HELF IPve Hikib/E A
2R EE

ipv4-multicast—group—address

A e X 1Pva HAR AR R thht, JEEA
224.0.0.0 & 239. 255. 255. 255, 7 LL7E [PTM-YANG] H 4%
SR )ZE RN

ipv6-multicast—group—address

A E X 1Pve IR AN FoRER, HIEE A
££00 :: / 8. WAJLLLE [PIM-YANG] H 4R 27~ FH =

ip—multicast—group—address

R LR TP A4k, 1P BRA AF . AR
A% R RS 1P RRA . AT DATE [PIM-YANG] A4k 2 7= 51 FH
o

ipvd-multicast—source—address

X RN T B TPv4 JEthhE 2R A X 2R A
RV SRR, BI “x” o A RS/ KA 2R
B8 & [PIM-YANG] o

ipvb—multicast—source—address

X RN T B ER IPve JEith k2R A X 2R A
ERVFFR N EECFTR, BI “x” o A RE/ KA 2R
B9 & [PIM-YANG] o

bandwidth—-ieee-float32

JX 7% TEEE 754 7% s 32 {2 — kil 4% 30 [TEEE754] [y 75
i o EE U R TR T I P AT AR/ K AL
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BRI 7R 451 52 [OSPF-YANG] o

link—access—type

HRAIRRIR T IGP iRk

timer-multiplier

MR timer-value KB —fH . ©idw HTHx
TEAF 8 S A 06 20k AE 22 T T R 213 1 e I 8 A A) 58 1 £
o IR T ) 7 B ELFE AT AT R ) 2 Al (BFD) i £
(Z W, IETF RFC5880 %% 6.8.4 i) B¢ hello interval
RFC3209.

timer-value—-secondsl6

R FE R DL B NP, RIEE B E NS K E
B a8, WL SCRE— RBIME, XE(E A PLFE uintl6 (2
A)LLFTD FRIR,

timer-value—-seconds32

IR FE T DL EONFD, R E SR E NS KIE
3% SRR — RAIATLE uint32 (4 AN\ LL7F35)
HHRIRIE

timer-value-milliseconds

IR EFET] DL BN R, R E B E N LT KM
SE I & o BERTYSCRE— RFU W LE uint32 (4 N\ 751
TR E .

percentage H 53 eI 2R A g UG 0-100% 1 H 43 . AT RAZE
[BGP-Mode 1] H 48 2 7= 51 FH 2

timeticks64 IR ELT- RFC6991 H 7 SN (A BR A, HAAT 64
VA - P AV 3 N N vl T NS i /3¢9 15 ST PRET DN
7 [BGP-Mode 1 ] H 4K 27551 F V2

uint24 SRR E 24 AL GAT 5 5%k, W] DAZE [OSPF-YANG] Hi4k

NS

generalized-label

PSRRI RN L2 PSR A8 e 38 B 2% (GMPLS)
RFC3471 o HRZEARA IR, X wf b F3eh3R
1. AT LAZE [TE-YANG ]tk 31545 F 3=

mpls—label-special—purpose

R R IR E H MPLS #r251E IETF RFC7274 .

mpls—label—-general-use

FREM Y 20 F7ARZSAEE RFC3032 FiEiE . Mbnsil
ANEFE Traffic Class M1 TTL (AEFERTED HIgmid. 1t
FAF T AR 230 B — A, ANELFE L I MPLS
PR2EAE -

mpls—label

FRZF [ 20 S ARZEAE RFC3032 HHE 52 o LR E A
AFE Traffic Class 1 TTL BI4wi5. HRAIE EHIAREE
V0 e 25 08 R & ARl . AT DATE
[MPLS—-Base-YANG] Ff % B 7= 1 F 72

mpls—label-stack

GRALE ST — A ATE AT RS &, Fon MPLS
FR%A% REC3032.

vpn—route—targets

ZRME LT — A EANET SRS, RonfEs
BGP f#) VPN RFC4364. RFC4664 F{# F f18% 1 H A5 S 5
HUER . AT LLZE [L2VPN-YANG] Hh 38 21 7451 B v .

5.3 PRE YANG fEBIRI
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A E X T 24 B8 YANGRL UK Y, Budfaddress—family. bgp-safi, HAKE NS
%2,
<2 BRER YANG FREISEHY

Byl € X

address—family A 52 AE Address Family ARiRATH MR . ixX it
fEFET TANA “Hubk 25157 HME
[TANA-ADDRESS-FAMILY-REGISTRY], AJ LAZE [BGP-Model]
W 2R

bgp—safi PR g AE-FHUBE AR IRSE (SAFD) A HFME. X
LB LT TANA “ 3k RHIFRINSF (SAFT) S0 vEM
2% [ TANA-SAFI-REGISTRY] .

6 1ETF B&E3 YANG f&3R{CRBE R
6.1  FRE3 YANG $E3R R

TETF 5& )6 B YANG BSR4 AR TR 4) 32 225 R 28001
—— P AR ISR Y

——MPLS/GMPLS AH& bR I 5

—— & ID 287,

——VPN AR [R5

——HFFAR R R

—— WU R R A

——MPLS/GMPLS AH5& 27,

__/\éﬂo

6.2 MPLS X% GMPLS #H<388! YANG {XAZHE =

EMPLS/GMPLSAH G AU AR IR ACHS Fr BLUn T -
[aser FLTIRA R ) 2 D0 PR 25 28 # (MPLS) ARZEAEAR IR Y FEAAR IR oot/
identity mpls—label-special-purpose-value {
description
"Base identity for deriving identities describing
special-purpose Multiprotocol Label Switching (MPLS) label
values.”;
reference
"RFC 7274: Allocating and Retiring Special-Purpose MPLS
Labels.”;
}
[Fxx EAR IR IR IPVAE U HRZE ook /
identity ipv4-explicit—null-label {
base mpls—label-special—purpose-value;
description
” This identity represents the IPv4 Explicit NULL Label.”;
reference
"RFC 3032: MPLS Label Stack Encoding. Section 2.1.7;
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/et MR IR R I HH 3 R AR Aot/
identity router—alert—label {
base mpls—label-special—-purpose—-value;
description
” This identity represents the Router Alert Label..”;
reference
"RFC 3032: MPLS Label Stack Encoding. Section 2.1.7;
}
/Hxk PEBR IR R IR TPV 62 30 25 A ko /
identity ipv6-explicit-null-label {
base mpls—label-special—purpose-value;
description
“This identity represents the IPv6 Explicit NULL Label.”;
reference
"RFC 3032: MPLS Label Stack Encoding. Section 2.1.7;
}
/et MR IR R IR B 20 BR Bt/
identity implicit-null-label {
base mpls—label-special—-purpose-value;
description
“"This identity represents the Implicit NULL Label.”;
reference
"RFC 3032: MPLS Label Stack Encoding. Section 2.1.7;
}
/et AR TR IR AR A 7R ¥ otk /
identity entropy-label-indicator {
base mpls—label-special—purpose—-value;
description
” This identity represents the Entropy Label Indicator.”;
reference
"RFC 6790: The Use of Entropy Labels in MPLS Forwarding.
Sections 3 and 10.1.7;
}
/et JEAR IR R 38 ] SR BRI IS (G-ACh) F53% (GAL) skex/
identity gal-label {
base mpls—label-special—-purpose—-value;
description
” This identity represents the Generic Associated Channel
(G-ACh) Label (GAL).”;
reference
“RFC 5586: MPLS Generic Associated Channel
Sections 4 and 10.7;
}
/et HEAR TR IR OAMBR B otk /
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identity oam-alert—label {
base mpls—label-special—purpose—-value;
description
” This identity represents the OAM Alert Label.”;
reference
"RFC 3429: Assignment of the ‘OAM Alert Label’ for Multiprotocol Label
Switching Architecture (MPLS) Operation and Maintenance (0AM) Functions
Sections 3 and 6.”7;
}
[Hk AR IR R IR bR Bston/
identity extension—label {
base mpls—label-special—purpose—-value;
description
” This identity represents the Extension Label.”;
reference
"RFC 7274: Allocating and Retiring Special-Purpose MPLS Labels. Sections 3.1
and 5.”;
}

6.3 BREHFEXAHE YANG KFE4E3K

5 A G R SIS B an T
/e IO 25 RE A B A% 10 R 70 DU A% UK 3261 B 5 o I B P — B TR VR B G P 1Y) B ittt/
typedef router—id {
type yang:dotted—quad;
description
” A 32-bit number in the dotted—quad format assigned to each
router. This number uniquely identifies the router within

an Autonomous System .”

}
6.4 VPN FH<3EH) YANG RASHE T
5o SRR B £ ARG J Bt F

/xkk

B b H Am 2 — 8L\t FIBGPY X, EHIARIABGP VPN (RFC4364) H i) — 4k i
'EAEBGPE FHL YE rh e T SR R o B% el H bR AN B AN B R — A2 R ) g
FAMFB. —AadministratorFB, UK —MrlikMas GREH T) FB. HRIHERFC 4360,
RFC 5668, RFC 74327b5E SLHIZEM0. 1. 2. 6MI%RR R, gmidfie SOn:
0:2-octet—asn:4-octet—number
1:4-octet—ipv4addr:2-octet—number
2:4-octet—asn:2-octet—number
6:6-octet—mac—address
BEAh, 3B AR SRR i H AR ALE ST — ANl AR

2-octet—other—hex—number:6—octet—hex—number
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— BT R 0:100:100, 1:1.1.1.1:100, 2:1234567890:203
6:26:00:08:92:78:00
skekok /
typedef route-target {
type string {
pattern
(0: (6553[0-5] |655[0-21[0-97 |65[0-4]1 [0-9] {2} |”

+ “6[0-4][0-9] (3} |
+  “[1-5][0-9] {4} | [1-9]1[0-9] {0, 3} | 0) : (429496729[0-5] |’
+  42949672[0-81[0-9] |’
+ 4294967[017[0-9] {2} |429496[0-6] [0-9] {3} |”
+ €42949[0-5][0-9] {4} |”
+ 4294[0-8][0-9] {5} [429[0-3]1[0-9] {6} |’
+  “42[0-8][0-9] {7} [4[01]1[0-9] {8} |’
+ “[1-3]1[0-91{9} | [1-9][0-9]{0,8}|0)) |’
+ (1 ((([0-971] [1-91[0-97 | 1T0-91 {2} | 2[0-4][0-9] |”
+ “25[0-5])\.) {3} ([0-9] | [1-9]1[0-9]|
+ “1[0-97 {2} |2[0-41[0-9] |25[0-5])) : (6553[0-5] |’
+ “655[0-21[0-9] "
+  “65[0-4]1[0-9] {2} [6[0-4][0-9] {3} |
+ “[1-5][0-9] {4} | [1-91[0-9] {0, 3} |0)) |”
+ “(2:(429496729[0-5] | 42949672[0-8]1[0-9] |
+ 4294967[011[0-9] {2} |”
+ 429496 [0-61[0-9] {3} [42949[0-5] [0-9] {4} |”
+ “4294[0-8][0-9] {5} |”
+  “429[0-31[0-91 {6} [42[0-8] [0-9] {7} [4[01][0-9] {8} |’
+  “[1-3100-9] {9} | [1-9][0-9] {0, 8} |0) :”
+  “(6553[0-5]|655[0-21[0-9] |65[0-4][0-9] {2} |”
+ “6[0-41[0-9] (3} |”
+ “[1-5][0-9]{ 4}\[1—9][0—9] 0,3410)) |
+ “(6(:[a—fA-F0-9]{2}) {6}) |’
+ ‘(([3—57—9a—fA—F]\[1—9a—fA—F][o—9a—fA—F]{1,3}):’
+ ‘[0-9a-fA-F]{1, 12})’
}
description

” A Route Target is an 8-octet BGP extended community
initially identifying a set of sites in a BGP VPN
(RFC 4364). However, it has since taken on a more general
role in BGP route filtering. A Route Target consists of two
or three fields: a 2-octet Type field, an administrator
field, and, optionally, an assigned number field.
According to the data formats for types 0, 1, 2, and 6 as
defined in RFC 4360, RFC 5668, and RFC 7432, the encoding

pattern is defined as:
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0:2-octet—asn:4-octet—number

1:4-octet—ipv4addr:2-octet—number

2:4-octet—asn:2-octet—number

6:6-octet—mac—address

Additionally, a generic pattern is defined for future

Route Target types:

2-octet—other—hex—number:6-octet—hex—number
Some valid examples are 0:100:100, 1:1.1.1.1:100,
2:1234567890:203, and 6:26:00:08:92:78:00..7;

reference

“RFC 4360:
RFC 4364:
RFC 5668:
RFC 7432:

/%

BGP Extended Communities Attribute.

BGP/MPLS IP Virtual Private Networks (VPNs).
4-0Octet AS Specific BGP Extended Community.
BGP MPLS-Based Ethernet VPN.”;

IPv6i% B H A5 /2 —/N20067 \EHIBGP IPveHbhERE & M R AR JE ., Br T & R avriPve
HHEAE e R B b, SR AL S AR S\ BE I B th H AR R ThRg. #h

{ipvb—-address

:2-oct—number>,

PANE R F e 2001:db8: :1:6544F12001:db8: :5ebl:791:6b37: 17958

skekok /

typedef ipv6-route-target {

type string {

pattern

“(

+ + o+ 4+ o+ o+ o+

(:] [0-9a-fA-F] {0, 4}) :) ([0-9a—fA-F] {0, 4} :) {0, 5}"
“((([0-9a-fA-F]{0, 4} :) 2 (: | [0-9a-fA-F] {0, 4})) |’
“(((25[0-5]|2[0-41[0-97|1[0-9] {2} | [1-912[0-91)\.) {3}’
“(25[0-51|2[0-4][0-97 | 1[0-9] {2} | [1-912[0-91)))’
“(6553[0-5] |655[0-21 [0-9] | 65[0-4][0-9] {2} |”
‘6[0-41[0-9] {3} |

“[1-51[0-9] {4} | [1-91[0-9] {0, 3} |0)”

pattern “((([":J+) {6} (([":J+: [T 10 [Cx\o))) |

+

+ o+ o+ o+

}

OO T+ I 2 (v D)
“(6553[0-5]655[0-2]1[0-9]|65[0-41[0-9] {2} |
“6[0-41[0-9] {3} |”
“[1-5][0-9] {4} | [1-9][0-9] {0, 3} | 0)’

description
” An IPv6 Route Target is a 20-octet BGP IPv6 Address

Specific Extended Community serving the same function

as

a standard 8-octet Route Target, except that it only

10
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allows an IPv6 address as the global administrator.

The format is <ipv6—address:2-octet—number>

Two valid examples are 2001:db8::1:6544 and
2001:db8: :5eb1:791:6b37:17958 ”;
reference
“RFC 5701: IPv6 Address Specific BGP Extended Community
Attribute. ”;
}
[ 7 i B E AR AE B HH I 8 A ) £ Bk /
typedef route—target—type {
type enumeration {
/it H AR R T2 B Nk /
enum import {
value 0;
description
” The Route Target applies to route import.”;
}
[kl Y H AR B T AT H ek /
enum export {
value 1;
description
” The Route Target applies to route export.”;
}
/i E AR RS T 3% H 3 NI H 5 ek /
enum both {
value 2;
description
” The Route Target applies to both route import and

route export.”;

}
description
” Indicates the role a Route Target takes in route filtering ”;
reference
"RFC 4364: BGP/MPLS IP Virtual Private Networks (VPNs).”;
}
/%K%
6 ER DX bR IR A e — NS AL N HERI BB, F TSR IBGP vpn (RFC 4364) WX 73K Hio %
H X 70 bR IR AR B 5REC 4360 R #6 B B ARAH R A% X, JF AN B= AN BU e — 2
A\ =B, —Madministrator# B, PAR—ikfas (FREHT) FB. 1]
#ERFC4360. RFC5668. RFC7432rP7E LHIRAL0. 1. 2. 6H9EM% N, ghdmisE SUOn:
0:2-octet—asn:4-octet—number

1:4-octet—ipv4addr:2-octet—number

11
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2:4-octet—asn:2-octet—number

6:6-octet—mac—address

BEAh, AR K %0 28 R A5 ST — ANl AR
2-octet—other—hex—number:6-octet—hex—number

— BT R 0:100:100, 1:1.1.1.1:100, 2:1234567890:203
6:26:00:08:92:78:00

skekok /

typedef route-distinguisher {

type string {

pattern

“(0: (6553[0-5] |655[0-2] [0-9] |65[0-4] [0-9] {2} |”

+

+ 4+ + o+ +F o+ o+ o+ o+ + o+ o+ A+ o+ o+ o+ A+ o+

description

“6[0-41[0-9] {3} |

“[1-5][0-9] {4} | [1-91[0-91{0, 3} | 0) : (429496729[0-5] |’
“42949672[0-8] [0-9] |’

4294967011 [0-9] {2} [429496[0-61[0-9] {3} |
42949[0-5][0-9] {4} |”
€4294[0-81[0-9] {5} |429[0-3] [0-9] {6} |”
42[0-8][0-91 {7} [4[01][0-9] {8} |”
“[1-3]100-9] {9} | [1-91[0-9] {0, 8} [0)) |”

“(1: ((([0-9]| [1-91[0-91 |1[0-9] {2} |2[0-4][0-9] |
“25[0-51)\.) {3} ([0-9] | [1-9][0-9] |’

“1710-9] {2} |2[0-4]1[0-97|25[0-5])) : (6553[0-5] |’
“655[0-2][0-9] |
‘65[0-4][0-9] {2} |6[0-4][0-9] {3} |”
“[1-51[0-9] {4} | [1-97[0-9] {0, 3} |0)) |”
“(2:(429496729[0-5] | 42949672[0-8] [0-9] |”
4294967[011[0-97 {2} |
429496[0-6] [0-97 {3} |42949[0-5] [0-9] {4} |”
4294[0-8][0-9] {5} |”

“429[0-3][0-9] {6} |42[0-8] [0-9] {7} [4[01][0-9] {8} |’
“[1-3100-9] {9} | [1-9][0-9] {0, 8} [0) :”

“(6553[0-5] |655[0-21[0-9]|65[0-41[0-9] {2} |”
‘6[0-41[0-9] {3} |
“[1-51[0-9] {4} | [1-97[0-9] {0, 3} |0)) |”

“(6(: [a—fA-F0-9] {2}) {6}) |”
“(([3-57-9a—fA-F] | [1-9a—fA-F] [0-9a—fA-F] {1, 3}) :’
‘[0-9a-fA-F]{1,12})" ;

”A Route Distinguisher is an 8-octet value used to

distinguish routes from different BGP VPNs (RFC 4364).
A Route Distinguisher will have the same format as a
Route Target as per RFC 4360 and will consist of

two or three fields: a 2-octet Type field, an administrator
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reference
"RFC 43
RFC 43
RFC 56
RFC 74
}

/%

YD/T XXXXX—XXXX

field, and, optionally, an assigned number field.
According to the data formats for types 0, 1, 2, and 6 as
defined in RFC 4360, RFC 5668, and RFC 7432, the encoding
pattern is defined as:

0:2-octet—asn:4-octet—number
1:4-octet—ipv4addr:2-octet—number
2:4-octet—asn:2-octet—number

6:6-octet—-mac—address

Additionally, a generic pattern is defined for future
route discriminator types:
2-octet—other—hex—number:6-octet—hex—number

Some valid examples are 0:100:100, 1:1.1.1.1:100,
2:1234567890:203, and 6:26:00:08:92:78:00. ”;

60: BGP Extended Communities Attribute.

64: BGP/MPLS IP Virtual Private Networks (VPNs).
68: 4-0ctet AS Specific BGP Extended Community.
32: BGP MPLS-Based Ethernet VPN.”;

YR —AN8-octet BGPY REX, FITHriRBGPHS HiF it —2Huk 55 (B WRFC 4364) . #
H Y8 B 5RFC 43609 #% B H brAH R 09k 20, HEHPRAN A F B — 1 2-octe AL
FB. —Aadministrator B, PAE—ANATEMITEE S 7B . HRH#ERFC 4360, RFC 5668
RFC 7432058 LHIZEAI0. 1. 2. 6fEERR, gnidtie SO

0:2-octet—asn: 4-octet—number

1:4-octet-1

pvdaddr: 2-octet—number

2:4-octet—asn: 2-octet—number

6:6—octet—mac—address

BEAR, 3R IR R AE SCT — A il P R R A

2-octet-oth

er—hex—number: 6-octet—hex—number

— e R HE R 0:100:100, 1:1. 1. 1. 1:100,

2:123456789

skekok /

typedef rou
type stri

pattern

+ + o+ 4+ o+ o+

0:203,6:26:00:08:92:78:00,

te—origin {

ng {

(0: (6553[0-5] |655[0-2]1 [0-9] |65[0-4][0-9] {2} |”
“6[0-41[0-9] {3} |”

“[1-5][0-9] {4} | [1-9][0-9] {0, 3} | 0) : (429496729[0-5]|"
“42949672[0-8] [0-9] |’
4294967[0171[0-9] {2} [429496[0-6] [0-9] {3} |’
42949[0-5][0-9] {4} |”
€4294[0-81[0-9] {5} |429[0-3] [0-9] {6} |”
‘42[0-8][0-91 {7} [4[01][0-9] {8} |”
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“[1-3]00-9] {9} | [1-91[0-9] {0, 8} [0)) |”

“(1: ((([0-9]|[1-91[0-9] | 1[0-9] {2} | 2[0-4][0-9] |”
25[0-51)\.) {3} ([0-9] | [1-9][0-9] |”

“1[0-9] {2} |2[0-4]1[0-9]|25[0-5])) : (6553[0-5] |’
“655[0-2][0-9] |
‘65[0-4][0-9] {2} |6[0-4][0-9] {3} |”
“[1-5][0-9] {4} [ [1-91[0-9] {0, 3} [0)) |”
“(2:(429496729[0-5] | 42949672[0-8] [0-9] |”
4294967[011[0-91 {2} |
“429496[0-6] [0-9] {3} |42949[0-5] [0-9] {4} |’
4294[0-8][0-91 {5} |”
429[0-31[0-9] {6} |42[0-8]1[0-9] {7} [4[01][0-9] {8} |
“[1-31[0-9] {9} | [1-9][0-9] {0, 8} [0) :”

“(6553[0-5] |655[0-21[0-9] |65[0-41[0-9] {2} |”
‘6[0-41[0-9] {3} |”
“[1-51[0-9] {4} | [1-97[0-9] {0, 3} |0)) |”

“(6(: [a—fA-F0-9] {2}) {6}) |”
“(([3-57-9a—fA-F] | [1-9a—fA-F] [0-9a—fA-F] {1, 3}) :’
‘[0-9a-fA-F]{1,12})" ;

+ + + + o+ o+ o+ o+ o+ A+ o+ A+ o+ o+

}

description

”A Route Origin is an 8-octet BGP extended community
identifying the set of sites where the BGP route
originated (RFC 4364). A Route Origin will have the same
format as a Route Target as per RFC 4360 and will consist
of two or three fields: a 2-octet Type field, an
administrator field, and, optionally, an assigned number
field.
According to the data formats for types 0, 1, 2, and 6 as
defined in RFC 4360, RFC 5668, and RFC 7432, the encoding
pattern is defined as:
0:2-octet—asn:4-octet—number
1:4-octet—ipv4addr:2-octet—number
2:4-octet—asn:2-octet—number
6:6-octet-mac—address
Additionally, a generic pattern is defined for future
Route Origin types:
2-octet—other—hex—number:6-octet—hex—number
Some valid examples are 0:100:100, 1:1.1.1.1:100,
2:1234567890:203, and 6:26:00:08:92:78:00.”

reference

“RFC 4360: BGP Extended Communities Attribute.

RFC 4364: BGP/MPLS IP Virtual Private Networks (VPNs).

RFC 5668: 4-0Octet AS Specific BGP Extended Community.
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RFC 7432: BGP MPLS-Based Ethernet VPN.”;

}
/%
IPvOI Y& — AN 20467 J\BEFIBGP TPvehhlRs & 1 JE FIRJE M, BT & R avrIPveih:
ERNARE G, A S hRuESAL )\t fi i s AH [ I Th A . UM
<ipv6-address:2-oct-number>. FHANARLMIHIF: 2001:db8:: 6544F12001:5
eb1:791:6b37:17958 db8::. ”;
reference
“RFC 5701: IPv6 Address Specific BGP Extended Community
Attribute.
skekok /
typedef ipv6-route-origin {

type string {

pattern

“((:][0-9a-fA-F1{0, 4}) :) ([0-9a-fA-F] {0, 4} :) {0, 5}’
“((([0-9a—fA-F1{0, 4} :) 2 (: | [0-9a-fA-F] {0, 4})) |’
“(((25[0-5]12[0-41[0-97|1[0-9] {2} | [1-912[0-91)\.) {3}’
“(25[0-51/2[0-4]1[0-97 | 1[0-9] {2} | [1-912[0-91)))"
“(6553[0-5] |655[0-2] [0-9]|65[0-4][0-9] {2} |”
‘6[0-4]1[0-9] {3} |”

+  ‘[1-51[0-9] {4} | [1-9][0-9] {0, 3} [0)" ;
pattern “((([":J+:) {6} (([T:J+: [T 1) [ C*\..%))) |7

T+ (4000 2)”

+ o+ o+ o+ o+ o+

+ (:)

+  “(6553[0-5] |655[0-2] [0-9] |65[0-4][0-9] {2} |”
+ ‘6[0-4]1[0-9] {3} |”

+ “[1-5][0-9] {4} | [1-9][0-9] {0, 3}]0)" ;

}

description

” An IPv6 Route Origin is a 20-octet BGP IPv6 Address
Specific Extended Community serving the same function
as a standard 8-octet route, except that it only allows
an IPv6 address as the global administrator. The format
is <ipv6-address:2-octet—number>
Two valid examples are 2001:db8::1:6544 and
2001:db8: :5eb1:791:6b37:17958. ”;

}

6.5 fAIBIEXAAE YANG KFEHEK

T AR 2RI AR P B T
/xR IR IR IPVAALIR A b tE, 75224, 0. 0. 0%239. 255. 255. 2552 [H]##*/
typedef ipv4-multicast—group—address {
type inet:ipv4-address {
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pattern “(2((2[4-9]) | (3[0-91))\.).*’
}
description
” This type represents an IPv4 multicast group address,
which is in the range of 224.0.0.0 to 239.255.255.255. ”;
reference
“RFC 1112: Host Extensions for IP Multicasting.”;
}
[k Z IR IR IPVO L i Hhdik, JLYEEIALE00: - /8okr/
typedef ipv6-multicast—group—address {
type inet:ipv6-address {
pattern ¢ (([fF]{2} [0-9a-fA-F]{2}):).*’
}
description
“This type represents an IPv6 multicast group address,
which is in the range of ff00::/8.7;
reference
“"RFC 4291: IP Version 6 Addressing Architecture. Section 2.7
RFC 7346: IPv6 Multicast Address Scopes.”;
}
[k IR IR G RCRTC G I TP FR ALl . SCAR IS AR KA IPRR A ot/
typedef ip-multicast-group-address {
type union {
type ipv4-multicast—group—address;
type ipvb—multicast—group—address;
}
description
“This type represents a version—neutral IP multicast group
address. The format of the textual representation implies

the TP version.”;

}
/s 2H 3 TPv A Hi ik 24 il stk /
typedef ipv4-multicast—source-address {
type union {
type enumeration {
/AT R YR Hh o/
enum * {
description

“Any source address

}
type inet:ipv4—address;
}

description
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”

” Multicast source IPv4 address type

}
/32 FR YR TP 6 3h 1k 248 stk /
typedef ipv6-multicast—source-address {
type union {
type enumeration {
/AT R YR Hh ot/
enum * {
description

” Any source address. ”

}
type inet:ipv6—address;
}
description
” Multicast source IPv6 address type.”;
}
/*%%k Collection of types common to protocols s#kk/
/kskk
IEEE 7547% si3247 — kil UM 3 : (1) % (S) * 2+ (FH-127)x (1 +73 %0, HrHad
FI8HL, 2301, B )\ ICEERS . Gfidf% XL TBEE 754 R1TS0/TEC CO9H 35 52 I 4h
TN BE I E BR8] b A R A RTEA . EAANES>$: 0x 1. hhhhhhp {+] d, 0 x1,
HHHHHHP {+}D, #(0x0p0, Hrf “h” F1 “h” 2+ 5ikH#T, “D” 1 “D” £[0..127]3EH
WIY%%. 24 hhhhhh  “B%°  hhhhhh  AERSASTSBERI RN, B/ M R 20 2
BE. “x” M “x” FoRTINEEH] pMpRIR2ITE . #lU10x0p0. 0x1pl0FI0x1. abede2p+20
sokk /
typedef bandwidth—-ieee-float32 {
type string {
pattern
“0[xxJ (0((\. 02)2[pP] (\+)202| (\. 02)) |”
+  “1(\. ([0-9a-fA-F] {0, 5} [02468aAcCeE] ?) ?) ?[pP] (\+) ? (12[0-7] |”
+  “1[01][0-9]102[0-9]2[0-91)?)"
}
description
” Bandwidth in IEEE 754 floating-point 32-bit binary format:
(1) **(S) * 2%%(Exponent—127) * (1 + Fraction),
where Exponent uses 8 bits and Fraction uses 23 bits.
The units are octets per second.
The encoding format is the external hexadecimal-significant
character sequences specified in IEEE 754 and ISO/IEC C99.
The format is restricted to be normalized, non—negative, and
non—fraction: Oxl.hhhhhhp{+}d, 0X1.HHHHHHP{+}D, or 0xOpO,
where 'h’ and 'H are hexadecimal digits and 'd’ and 'D’ are

integers in the range of [0..127]
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When six hexadecimal digits are used for ’hhhhhh’ or
"HHHHHH’ , the least significant digit must be an even
number. 'x’ and 'X' indicate hexadecimal; 'p’ and P’
indicate a power of two. Some examples are 0xOp0O, Oxl1pl0,
and 0x1.abcde2p+20. ”;
reference
“1EEE Std 754-2008: IEEE Standard for Floating—Point Arithmetic.
ISO/IEC C99: Information technology - Programming Languages — C.”;
}
/et e NS T st/
typedef link-access—type {
type enumeration {
e R EZ YN
enum broadcast {
description

”

” Specify broadcast multi-access network.

}
[HkdR B AR 6 2 hk (NBMA) | 25 sk /
enum non-broadcast-multiaccess {

description

” Specify Non-Broadcast Multi—-Access (NBMA) network. ”

}
/KRR TE SF 2 55 Lreten/
enum point—to-multipoint {

description

”

” Specify point—to-multipoint network.

}

/KR E S5 B S 2tk /

enum point—-to-point {
description

” Specify point—-to-point network.”;

}

description

” Link access type.

}
/AR AR R R TSP 2 BN A (R B 0 ] ok /
typedef timer-multiplier {
type uint8;
description
” The number of timer value intervals that should be

interpreted as a failure. ”;

}
fiersSE I AHE R, AR BT (V[ & 16437 sk /
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