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Real-Time OSS for SDN
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Writable MIB Module IESG Statement

https://www.ietf.org/iesqg/statement/writable-mib-module.html

- The Internet Engineering Steering Group(IESG)(&
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Tail-f&E 4

http://www.cisco.com/web/about/ac49/ac0/ac1/ac259/tail-f.html#~fags

v,
CISCO

Tralning & Events

Acquisitions

Tail-f Systems is Now Part of Cisco

Tail-f Systems is a leader in network services orchestration technologies.

Read Press Release

Qverview FAQs Sales Services & Support Social Media

Q: Who is Tall-f Systems?

A: Tail-f Systems is a first mover and leader in the emerging network services configuration and orchestration space for SDN
and NFV environments, and a leading vendor in the On-device Configuration Management market. Tail-f is also the thought-
leader around the development and implementation of the NETCONF protocol and YANG data modeling language.
NETCONF and YANG are becoming the preeminent standards to simplify network programmability and automation as well as
service orchestration across both traditional physical and virtual infrastructures. These technologies promise to drastically
improve on the current generation of disparate, expensive, and slow script-based automation solutions in use by most service

I providers today.
cis
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- eXtensible Markup Language WSV
- World Wide Web Consortium (W3C) [Z&YERTE &1
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7095 LHAERYEBLHTLY

<person>
<name>
<first>Shishio</first>
<last>Tsuchiya</last>
</name>
<organization>
Cisco Systems G.K.
</organization>
<title>
Consulting Systems Engineer
<[title>
</person>
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<p>
<b>First Name:</b>Shishio<br>
<b>Last Name:</b>Tsuchiya<br>

<b>Organization:</b>Cisco Systems G.K.<br>
<b>Title:</b>Consulting Systems Engineer<br>

</p>
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XMLA YA —

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

- version:1.0 (mandatory)

- encoding. SR b SN ST —2DXFI—FETRT
(optional UTF-8 T 74 JLK)

. standalone XMLXEMNR A F7AMNESH
(optional, T 7#JLF no)
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XMLIL AN (EER)

<name>Shishio</name>
<empty contents />

« XMLA %Y % Element&EFE S

« RARA—RET R DEIDT—R D Contents(AZ)

- £ TDElementlZ RA—rET RN AT ZE1-151F
y (A =AY A

- ZZMNContentsDFIZIFZ TURT /" TRI ZEMH
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XML7RJE 12—k B8

<presentation name="NETCONF/YANG">
</presentation>

- element®D B 5
- LT THD

.....
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XML T4A4T74

<IENTITY myName “Shishio Tsuchiya”>

<IENTITY RFC2629 SYSTEM http://xml.resource.org/public/rfc/bibxml/reference.RFC.2629.xmI[>
<name>&myName;</name>

<read>&RFC2629;</read>

4
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X 98—T—5—

<sample>
<I[CDATA[ 2 < 1]]>
</sample>

- <[[CDATAL TIrEY I[P T H S
- N—H—HERAINT  XFHEEBHIND
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XMLaA2 R

<presentation title="“NETCONF/YANG”>
<1st>
XML
<-RAEEITP-->
</1st>
</presentation>
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Namespace
- element nameDEEZ[HT=OIZF FE

<tab|e> <tab|e>

<tr> <color>White</color>
<tb>Shishio Tsuchiya</tb> <width>50</width>
<tb>Masataka Mawatari</tb> <length>100</length>
<tb>Toshiya Mabuchi</tb> </table>
<tb>Hiroki Nonaka</tb> 7
</tr>

</table> 7

« HTML <table>%% EXMLT D R B<table> THEZE
- xmlns:namespaceURLTTxRIRT 5
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NETCONF &I ?

I ET F

-« NETwork CONFiguration Protocol

c AT T—R—NDEEIZHELVYTSNMP D SMI(Structured
Managed Interface) D R & &2 &I Z{ERKL
VAV IALT DINYITYTRYXNTRES D RN
v NSO a0 DS HVEELD
v BERFEIEEVNaVETR

- IETFIZTYERL RFC6241Network Configuration Protocol
(NETCONF)

- NETCONFTIIXMLEERT 5
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SNMP NETCONF
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NETCONFZ Ak

- BRRIGARL— a3 DI
get-config,get,edit-config,commit,validate,copy-config,discard-
changes,delete-config,lock,unlock,create-subscription

cARRIFAVIA4T T —EDRE

(candidate, running, startup)
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NETCONFZRA— - hello

SSH

D247k

cisco@server-1:~$ ssh cisco@10.255.0.54 netconf format

cisco



NETCONFZ

Capability Exchange<hello>

Controller

D247k

wtfuar]e
Cisco

<?xml version="1.0" encoding="UTF-8"?>
<hello xmIns="urn:ietf:params:xml:ns:netconf:base:1.0">
{capabilities>
{capability>
urn:ietf:params:netconf:base:1.0
<{/capability>
<capability>
urn:ietf:params:netconf:capability:candidate:1.0
<{/capability>
<{capability>
urn:ietf:params:netconf:capability:notification:1.0
<{/capability>
<{/capabilities>
<{session—id>
285212672
<{/session—id>
</hello>
1>ID




NETCONFZRA—
Capability Exchange<hello>

<?xml version="1.0" encoding="UTF-8"?>
<hello xmIns="urn:ietf:params:xml:ns:netconf:base:1.0">
{capabilities>
<capability>
urn:ietf:params:netconf:base:1.0
<{/capability>
{capability>
urn:ietf:params:netconf:capability:candidate:1.0
<{/capability>
<{capability>
urn:ietf:params:netconf:capability:notification:1.0
<{/capability>
<{/capabilities>
</hello>
1>1D
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NETCONF Capability

. helloAyt— DERIZnamespace TE HE A f-capabilityZ 3 #1935

Capability Capability Identifier Reference
:writable-running urn:ietf:params:netconf:capability:writable-running:1.0 |[RFC6241]
:candidate urn:ietf:params:netconf:capability:candidate:1.0 [RFC6241]
:confirmed-commit urn:ietf:params:netconf:capability:confirmed-commit:1.0 |[RFC4741]
:confirmed-commit:1.1 |urn:ietf:params:netconf:capability:confirmed-commit:1.1 |[RFC6241]
:rollback-on-error urn:ietf:params:netconf:capability:rollback-on-error:1.0 |[RFC6241]
:validate urn:ietf:params:netconf:capability:validate:1.0 [RFC4741]
:validate:1.1 urn:ietf:params:netconf:capability:validate:1.1 [RFC6241]
:startup urn:ietf:params:netconf:capability:startup:1.0 [RFC6241]
:url urn:ietf:params:netconf:capability:url:1.0 [RFC6241]
:xpath urn:ietf:params:netconf:capability:xpath:1.0 [RFC6241]
:notification urn:ietf:params:netconf:capability:notification:1.0 [RFC5277]
sinterleave urn:ietf:params:netconf:capability:interleave:1.0 [RFC5277]
:partial-lock urn:ietf:params:netconf:capability:partial-lock:1.0 [RFC5717]
:with-defaults urn:ietf:params:netconf:capability:with-defaults:1.0 [RFC6243]
:base:1.0 urn:ietf:params:netconf:base:1.0 [RFC4741][RFC6241]
:base:1.1 urn:ietf:params:netconf:base:1.1 [RFC6241]

-urns/netconf- jlity-urns xhtm|

| http://www.iana.or
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NETCONF Datastore

ERunningj Startupj Eandidat;

- NETCONFTIILK DO DT —E2RNTEEE

- IREREEL TLVSEETE 771 JL(Running)

. <running>[:base CEZ AN DH(WZH)

- <startup>[L:startup CEZESNDT —F 7Y ITFDERTE

. candidate|TIE4E (commit/ZEH/1BMN/EIBR) 2T 54
DEEITT7AIL
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NETCONFZ

— —<get-config>

<?xml version="1.0" encoding="UTF-8"?>

<rpc message—id="101" xmIns="urn:ietf:params:xml:ns:netconf:base:1.0”>

<{get—config>
<{source>
<running/>
<{/source>
<{filter>
<{Configuration>
{InterfaceConfigurationTable>
<InterfaceConfiguration>
<{Naming>
<{Active>act{/Active>
<InterfaceName Match="Loopback.x”/>
</Naming>
<{/InterfaceConfiguration>
<{/InterfaceConfigurationTable>
</Configuration>
</filter>
<{/get—config>
</rpc>
1PID
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NETCONFZ

Controller

o— 1 00—
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atfuar]es
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— —<get-config>

<?xml version="1.0" encoding="UTF-8"?>
<rpc-reply message—id="101" xmIns="urn:ietf:params:xml:ns:netconf:base:1.0">
{data>
<Configuration>
<InterfaceConfigurationTable MajorVersion="5" MinorVersion="4">
<InterfaceConfiguration>
<Naming>
<{Active>
act
</Active>
<InterfaceName>
Loopback0
</InterfaceName>
</Naming>
<InterfaceVirtual>
true
</InterfaceVirtual>
<Description>
Loopback
</Description>
<IPV4Network MajorVersion="6" MinorVersion="4">
<{Addresses>
<Primary>
<Address>
192.168.255.1
</Address>
<{Netmask>
255.255.255.255
</Netmask>
</Primary>
</Addresses>
</IPV4Network>
</InterfaceConfiguration>
</InterfaceConfigurationTable>
</Configuration>
</data>
</rpc-reply>
1>




NETCONFZA—

[ 3—Jx— R B i<edit-confi

ol

<?xml version="1.0" encoding="UTF-8"?>

<edit—config>
<{target>
<candidate/>
<{/target>
<config>
<Configuration>
<InterfaceConfigurationTable>
{InterfaceConfiguration>
<Naming>
<{Active>act<{/Active>
{InterfaceName>Loopback100</InterfaceName>
</Naming>
{InterfaceVirtual>true</InterfaceVirtual>
<IPV4Network><Addresses><Primary>
<Address>172.16.255.1</Address>
<{Netmask>255.255.255.255</Netmask>
</Primary></Addresses></IPV4Network>
<{/InterfaceConfiguration>
<{/InterfaceConfigurationTable>
</Configuration>
</config>
<{/edit—config>
{commit/>
</rpc>
>I>

<rpc message—id="101" xmIns="urn:ietf:params:xmlns:netconf:base:1.0”>

CIs
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NETCONFO—
1 32— x—X B M<edit-config>

<?xml version="1.0" encoding="UTF-8"7>
<rpc—reply message—id="101"
xmlns="urn:ietf:params:xml:ns:netconf:base:1.0”>
<ok/>
<ok/>
</rpc-reply>
>I>

Controller
st oo

—
mom

HSAT Uk HF—s\—
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NETCONFO—
12— x— X Hl|Fr<edit-config>

<?xml version="1.0" encoding="UTF-8"7>
<rpc message—id="101" xmlns="urn:ietf;params:xml:ns:netconf:base:1.0">
<edit—config>
<{target>
<candidate/>
<{/target>
<config>
<Configuration>
<InterfaceConfigurationTable operation="delete”>
<InterfaceConfiguration>

<Naming>

<{Active>act<{/Active>

<InterfaceName>Loopback100</InterfaceName> >
</Naming> -Ij-_/ \—

</InterfaceConfiguration>

<{/InterfaceConfigurationTable>

</Configuration>
</config>

</edit—config>

{commit/>
</rpc>
>I>

atfuar]es
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s \\V4 [] L]
1 32—z — X HlfRr<edit-config>
<?xml version="1.0" encoding="UTF-8"7>
<rpc—reply message—id="101"
xmlns="urn:ietf:params:xml:ns:netconf:base:1.0”>
<ok/>
<ok/>

</rpc-reply>
1>

Controller
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VNETCONF)“‘J'lz—“"i‘f‘H]

<?xml version="1.0" encoding="UTF-8"7>
<rpc message—id="101" xmIns="urn:ietf:params:xml:ns:netconf:base:1.0">

<{/source>
<{filter>
<{Configuration>
<InterfaceConfigurationTable>
{InterfaceConfiguration>
<{Naming>
<{Active>act{/Active>
<InterfaceName Match="Loopback.x” />

{get—contig> ,
<{source>
<running/>

NETCONF RPCAYt—I LA —
OperationL {1 ¥ —

ContentsL A/ ¥ —

</Naming>
<{/InterfaceConfiguration>

<{/InterfaceConfigurationTable>

</Configuration> /
</filter>

<{/get—config>
</rpc>

ERVET—HED
XMLR F—<—

111>

Framing Marker

wtfuar]e
Cisco



Agenda

. {A]#IZNETCONF/YANG?
. XML

- NETCONF

- YANG

- Q&A

CCCCC



YANGE[E ?

I ET F

- Yet Another Next GenerationET ) J § &

- NETCONF(MRequest/ReplyD H D ObjectFHS KU T —2% & &
« XMLRF——&ESMIZEBEL(KY3EA)

- AVT4TL—ay/ARL—30/RPCO—ILDETILIE
- RFC 6020 — YANG — A data modeling language for NETCONF

T
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- NETCONFZARYcT—ODAROTArIILIZT B EIZI1FIE;

TILEFDBENDOT-

- FNEFNDOARUA—[LCLIZEFE->TLVT., FNEXMLTE

TIE7ELY

BDT—43FE

CDHTIE+57

. YANG(iéTO)*/W — OB M SNETCONFEZ{HE A b4k, @

9%7k§h1¢é

.%QO)/\/Q—HI BDYANGED 2—)LEERELGITNILAGRLE

- IETF NETMOD WGTE®

- RFC6244 An Architecture for
Network Management Using
NETCONF and YANG

SNMP

T—3ETIL

MIB

T—3ETILERE

SMI

|NETCONF|

ARL—23>

SNMP

NETCONF
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YANG D15 Rk

YANG module

RFC7223 ietf-interfaces

+--rw interfaces
+--rw interface* [name]
+--rw name
+--rw description?
+--rw type

tree structure

string
string
identityref
boolean

+--rw link-up-down-trap-enable? enumeration

|
|
|
|
| +--rw enabled?
|
+

--ro interfaces-state
+--ro interface* [name]

+--ro name
+--ro type
+--ro admin-status
+--ro oper-status
+--ro last-change?
+--ro if-index
+--ro phys-address?
+--ro higher-layer-ifx*
+--ro lower-layer-if*
+--ro speed?
+--ro statistics

string

identityref
enumeration
enumeration
yang:date-and-time
int32
yvang:phys-address
interface-state-ref
interface-state-ref
yang:gauge64

+--ro discontinuity-time
+--ro in-octets?

+--ro in-unicast-pkts?
+--ro in-broadcast-pkts?
+--ro in-multicast-pkts?

i

yang:date-and-time
yang:counteré64
yang:counteré64
yang:counteré64
yang:counteré64

container interfaces {

list interface {key "name";
leaf name {type string;}
leaf description {type string;}
leaf type {type identityref {
base interface-type;
}
mandatory true;
}
leaf enabled {
type boolean;
default "true";
}
leaf link-up-down-trap-enable {
if-feature if-mib;
type enumeration {
enum enabled {
value 1;
}
enum disabled {
value 2;

}

}
}

container interfaces-state {
config false;
list interface {key "name";
leaf name {type string;

Ci5C0




YANG®D L YANG module “oomsainer treerores |

RFC7223 ietf-interfaces Hont mome Covpe oreingry |

tree structure

+--YW interface* [name] }
rw name string
rw description? string }

rw type identityref leaf enabled {

rw enabled? boolean type boolean;
rw link-up-down-trap-enable? enumeration default "true";

leaf type {type identityref {
base interface-type;

T leaf description {type string;}

+--rw interfaces

mandatory true;

+--r erfaces-state 3
+_-+O lztizizce* nane) string H§E§1bﬁ§ﬁ£ .
N A et dasrens container: ZN BIKIZEXEL V) — DB EZEERT S 5IFEH
RW:3% % (config) &RO:E A (state/stat) () BI R X 7 Iist::l‘z?»f?“d)ll?%(:(iiLZ\ZEODkeyi'é‘ftr\ V)—DEEEZERT HAICHER
F==yO Oper-sctacus enumeratIion leaf:F/—FIZ#F1=9  {EZFD
+--ko last-change? yang:date-and-time }
+--Ffo if-index int32 enum disabled {
+--%o0 phys-address? yang:phys-address value 2;
+--fo higher-layer-if+* interface-state-ref }
+—— lower-layer-if* interface-state-ref }
+—= speed? yang:gauge64 }
+--ro statistics }
+--ro discontinuity-time yang:date-and-time }
+--ro in-octets? yang:counter64 container interfaces-state {
+--ro in-unicast-pkts? yang:counter64 config false;
+--ro in-broadcast-pkts? yang:counter64 list interface {key "name";
+--ro in-multicast-pkts? yang:counter64 leaf name {type string;
atfuar]es




YANGD 15k
RFC7277 ietf-ip

YANG module

+--rw if:interfaces

tree structure

+--rw if:interface* [name]

+--rw ipvé!

|
|
|
|
|
|
|
|
|
|
|
|
+

+--rw enabled? boolean
+--rw forwarding? boolean
+—-rw mtu? uintlé

+--rw address* [ip]

| +--rw ip

| +--rw (subnet)

| +--: (prefix-length)
| | +--rw ip:prefix-length?
| +--: (netmask)

| +--rw ip:netmask?

+

inet:ipv4-address-no-zone

uint8

yang:dotted-quad
--rw neighbor* [ip]
+--rw ip inet:ipv4-address-no-zone
+--rw link-layer-address yang:phys-address
—--rw ipvé6!

+--rw enabled? boolean

+--rw forwarding? boolean

+--rw mtu? uint32

+--rw address* [ip]

| +--rw ip

| +--rw prefix-length
+--rw neighbor* [ip]

inet:ipv6-address-no-zone
uints8

augment "/if:interfaces/if:interface" {
leaf enabled {type boolean;default true;
}
leaf forwarding {type boolean;default false;

}
leaf mtu {

type uintlé {range "68..max"”;}
units octets;}
list address {key "ip";
leaf ip {
type inet:ipvé4-address-no-zone;
}
choice subnet {mandatory true;
leaf prefix-length {type uint8 {
range "0..327;}}
leaf netmask {
if-feature ipv4-non-contiguous-
netmasks;
type yang:dotted-quad;

}
}
}
list neighbor {
key "ip";

atfuar]es
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YANG {
RFC727g)ieII%iI?Z YANG module

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

leaf enabled {type boolean;default true;

}

leaf forwarding {type boolean;default false;
}

+--rw if:interfaces tree StrUCtu re

+--rw if:interface* [name]

leaf mtu {
type uintlé {range "68..max"”;}

range:EifHEEEL. R EMEEHIRITHEINEKS
Teat 1p |
type inet:ipvé4-address-no-zone;
}
choice subnet {mandatory true;
leaf prefix-length {type uint8 {
range "0..32";}}
leaf netmask {
if-feature ipv4-non-contiguous-

+--rw ipvé!

| +--rw enabled?

+--rw forwarding?

+--rw mtu?

+--rw address* [ip]

| +--rw ip

+--rw (subnet)
+--: (prefix-length)
| +--rw ip:prefix-length?

boolean
boolean
uintlé

t:ipv4-address-no-zone

I
I
I
I
I
+

I
I
I
I
|
I
I
I
I
I
I
I
+

+--: (netmask) n T
+--rw ip:netmask? :dotted-guad R RN nF g4 - TN
——rv neighbor* [ip] choice: EL D BEfth BO72fEZ ') A ME H K & (radiorh B 2)
+--rw ip inet:ipv4-ad®&esg-no-zone y
+--rw link-layer-address yang:phys-a Cl }
- dpver - AR
+--rw enabled? oolean B BRI SS o I _ = AES SHH =
s s poo ean augment NN EBED A —ILTEBEBINT-RAFXF—T—FHA AL EHNHKD
+--rw mtu? uint32
+--rw address* [ip]
| +--rw ip inet:ipv6-address-no-zone
|  +--rw prefix-length uint8

+--rw neighbor* [ip]

atfran]e.
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YANGD %5 FEESD

« THXARTH YT LY

- BRET —FRWEERT —2(RO)D X A HVERFE
- [& 215 1E(fHl:container/list/leaf-list)

- namespace® ;& AIZ L5 ¥E5E % (augment)

- FlHNZTE ANSECTEREZTHIEMIZTLHIENEXSD
(f5l:range/length)

- RERTLEIRDVH F S (Fll:union/choice/feature)

I
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NETCONF/YANGZH— - hello

SSH

7247k
cisco@server-1:~$ ssh —p 884 cisco@10.255.0.57 -s netconf



NETCONF/YANGTAO—
Capability Exchange<hello>

<?xml version="1.0" encoding="UTF-8"?>
<hello xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
<capabilities>
<capability>urn:ietf:params:netconf:base:1.1</capability>
</capabilities>
</hello>
11>11>
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NETCONF/YANGTAO—
Capability Exchange<hello>

<hello xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
<capabilities>
<capability>urn:ietf:params:netconf:base:1.1</capability>
<capability>urn:ietf:params:xml:ns:yang:ietf-netconf-monitoring</capability>
<capability>urn:ietf:params:netconf:capability:candidate:1.0</capability>
<capability>ur: etf:params:netconf:capability:rollback-on-error:1.0</capability>
<capability>ur etf:params:netconf:capability:validate:1.1</capability>
<capability>urn:ietf:params:netconf:capability:confirmed-commit:1.1</capability>
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-cdp-cfg?module=Cisco-IO0S-XR-cdp-cfg&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-cdp-oper?module=Cisco-I0S-XR-cdp-oper&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-config-mibs-cfg?module=Cisco-I0S-XR-config-mibs-cfg&amp;revision=2015-01-07</capat
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-crypto-sam-cfg?module=Cisco-I0S-XR-crypto-sam-cfg&amp;revision=2015-01-07</capabil
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-crypto-sam-oper?module=Cisco-IOS-XR-crypto-sam-oper&amp;revision=2015-01-07</capatk
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-crypto-ssh-cfg?module=Cisco-I0S-XR-crypto-ssh-cfg&amp;revision=2015-01-07</capabil
<capability>http://cisco.com/ns/yang/Cisco-IOS-XR-crypto-ssh-oper?module=Cisco-IOS-XR-crypto-ssh-oper&amp;revision=2015-01-07</capak
<capability>http://cisco.com/ns/yang/Cisco-IOS-XR-drivers-media-eth-cfg?module=Cisco-IOS-XR-drivers-media-eth-cfg&amp;revision=2015-
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-drivers-media-eth-oper?module=Cisco-I0S-XR-drivers-media-eth-oper&amp;revision=20]
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-ha-eem-cfg?module=Cisco-IOS-XR-ha-eem-cfg&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-ha-eem-oper?module=Cisco-I0S-XR-ha-eem-oper&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-IO0S-XR-ifmgr-cfg?module=Cisco-IOS-XR-ifmgr-cfg&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-IO0S-XR-ifmgr-oper?module=Cisco-I0OS-XR-ifmgr-oper&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-infra-alarm-logger-cfg?module=Cisco-I0S-XR-infra-alarm-logger-cfg&amp;revision=20]
<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-infra-alarm-logger-datatypes?module=Cisco-IOS-XR-infra-alarm-logger-datatypes&amp;
<capability>http://cisco.com/ns/yang/Cisco-I0OS-XR-infra-alarm-logger-oper?module=Cisco-IOS-XR-infra-alarm-logger-oper&amp;revision
<capability>http://cisco.com/ns/yang/Cisco-IOS-XR-infra-ceredundancymib-cfg?module=Cisco-IOS-XR-infra-ceredundancymib-cfg&amp;revisi

<capability>http://cisco.com/ns/yang/Cisco-I0S-XR-tty-vty-cfg?module=Cisco-I0S-XR-tty-vty-cfg&amp;revision=2015-01-07</capability>
<capability>http://cisco.com/ns/yang/cisco-xr-types?module=Cisco-I0S-XR-types&amp;revision=2015-01-19</capability>
<capability>urn:ietf:params:xml:ns:yang:ietf-inet-types?module=ietf-inet-types&amp;revision=2013-07-15</capability>
<capability>urn:ietf:params:xml:ns:yang:ietf-yang-types?module=ietf-yang-types&amp;revision=2013-07-15</capability>
</capabilities>
<session-1d>3009804360</session-id>
</hello>
11>11>

RFC6022 YANG Module for NETCONF Monitoring
<get-schema>TH—/\—MHLAFT—%Z{EFEE

vt
Cisco



NETCONF/YANGZ

— —<get-config>

<?xml version="1.0" encoding="UTF-8"?>

<{get—config>
<{source>
<running/>
<{/source>
{filter>

{interface—configuration>
<interface—name>Loopback0</interface—name>
<{/interface—configuration>
<{/interface—configurations>
</filter>
<{/get—config>
</rpc>
DI

<rpc message—id="101" xmIns="urn:ietf:params:xml:ns:netconf:base:1.0">

B
~

<interface—configurations xmIns="http://cisco.com/ns/yang/Cisco-I0S-XR-ifmgr-cfg” > z

N
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NETCONF/YANG?” A— —<get-config>

.\

Controller

2247k

N
Cisco

<?xml version="1.0" encoding="utf-8"?>
<data xmlns="urn:ietf:params:xml:ns:netconf:base:1.0”>
<interface—configurations xmins="http://cisco.com/ns/yang/Cisco-I0S-XR-ifmgr—-cfg” >
<interface—configuration>
<active>act<{/active>
<interface—name>Loopback0</interface—name>
<interface-virtual/>
<ipv4—-network xmins="http://cisco.com/ns/yang/Cisco-I0S-XR—-ipv4—io—cfg”>
<addresses>
<{primary>
<address>192.168.255.1</address>
<netmask>255.255.255.255</netmask>
</primary>
<{/addresses>
</ipv4—network>
<{/interface—configuration>
</interface—configurations>
<{/data>




AF—T—MiELV-<get-config>-

<{Configuration>
<InterfaceConfigurationTable>
{InterfaceConfiguration>
<{Naming>
<{Active>act<{/Active>
<InterfaceName Match="Loopback0”/>
</Naming>
<{/InterfaceConfiguration>
<{/InterfaceConfigurationTable>

IIr
CISCO
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</Configuration>
<interface—configurations xmlns="http://cisco.com/ns/yang/Cisco-10S-XR-ifmgr—cfg” > o | I Il I I ® '
<interface—configuration> \
{interface—name>Loopback0</interface—name> Cisco

<{/interface—configuration>
<{/interface—configurations>

SHERAX—Y—%EHA
ILAVNMERD S —(2KTF

<{interfaces xmIns="urn:ietf:params:xml:ns:yang:ietf-interfaces”>

{interface>
<name>Loopback0</name>
<{/interface>

<{/interfaces>
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YANG & 14

CLI <>
MIB YANG
I

XML

- CLI/MIB/## B XMLZYANG T&C ik

- YANG->XMLIZZE 9 5YIN:Yang-Independent Notation
- RESTConf® &MNDJISON/HTMLE #24 AT &E

- pyang https://github.com/mbj4668/pyang
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pyang tree 74A—< vk

SHTSUCHI-M-V1EK:pyang-master shtsuchi$ pyang -f tree modules/ietf-interfaces.yang
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}?
+--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
+--ro statistics
+--ro discontinuity-time yang:date-and-time

wtfuar]e
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pyang yin(XML)7#—<wk

SHTSUCHI-M-V1EK:pyang-master shtsuchi$ pyang -f yin modules/ietf-interfaces.yang
<?xml version="1.0" encoding="UTF-8"?>
<module name="ietf-interfaces"
xmlns="urn:ietf:params:xml:ns:yang:yin:1"
xmlns:if="urn:ietf:params:xml:ns:yang:ietf-interfaces"”
xmlns:yang="urn:ietf:params:xml:ns:yang:ietf-yang-types">
<namespace uri="urn:ietf:params:xml:ns:yang:ietf-interfaces"/>
<prefix value="if"/>
<import module="ietf-yang-types">
<prefix value="yang"/>
</import>
<container name="interfaces">
<description>
<text>Interface configuration parameters.</text>
</description>
<list name="interface">
<key value="name"/>
<description>
<text>The list of configured interfaces on the device.

wtfuar]e
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pyang jstree 74+ —< vk

SHTSUCHI-M-V1EK:pyang-master shtsuchi$ pyang -f jstree modules/ietf-interfaces.yang
<head><title> ietf-interfaces

</title>

<style type="text/css" media="all">

body, hl, h2, h3, h4, h5, hé6, p, td, table td, input, select {
font-family: Verdana, Helvetica, Arial, sans-serif;
font-size: 10pt;

}

body, ol, 1i, h2 {padding:0; margin: 0;}
ol#root {padding-left: 5px; margin-top: 2px; margin-bottom: 1lpx;
list-style: none;}
<abbr title="Interface configuration parameters.">interfaces</abbr>
</div>
</td>
<td nowrap>container</td>
<td nowrap></td>
<td nowrap>config</td>
<td></td>
<td>current</td>
<td nowrap>/ifiinterfaces</td>
</tr>

wtfuar]e
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« [ETF NETCONF Interop test
. [ETF85 THFEH 1EHiiXER NETCONF1.1MDE KL EELFESR

http://www.ietf.org/proceedings/85/slides/slides-85-netconf-3.pdf

http://www.internetsociety.org/publications/ietf-journal-march-2013

- NETCONF and YANG Interoperability Test
- EANTCTONETCONF1.1E8 XUYANGD 1H B ki BR

. get-schemaZ FEAEMNHHR—IL TN =A. T/NM1ADD
EEYANGETILEA HO—kLT=

http://www.tail-f.com/netconf-yang-interoperability-test/
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