ATM/ADSL

( ATM/ADSL Network Management Architecture
in the High Speed Network )

wkhong@kt.co.kr

ATM
ADSL
. ATM ATM
ATM
ADSL , A/S
ATM ADSL
ATM ADSL
, MS
, A/S
ATH ATM
ADSL
ATM  ADSL
ATM
ATM
ADSL
(ATM/ADSL NMS)
.2
.3 ATM
ADSL
, 4
5 ATM/ADSL NMS
ADSL

[16,17] . ADSL



(
2.
ITU-T G.805
(Layering)[1]
/ /
ATM ATM (VP : Virtual Path)
(VC : Virtual Channel)
ATM VP ATM VC
ATM VC ATM VP
. (PubNet)
, Web , , DNS
; ATM
ATM (VP)
ATM VP
/
ATM ATM
ATM ADSL
DSLAM[15]  ATM
ATM ADSL
ATM VP/VC ADSL ATU-R
ATM ADSL[17,21] ADSL
QoS
DSLAM

(PPP

)

L3

L21

L1

UNI Physical

AT nnect
11 L1

ATM ADSL

ATM
ATM

ADSL DSLAM
ATM

Hinet ATM

Layer 3
Layer2 ATM VP
VCC

ATM
ATM
ATM

ADSL

, ATM
ATM

Layer

ATM
ATM

PVC

ADSL[17]

ATM/ADSL

2

ATM
Layer



ATM/ADSL NMS

(NML)
CORB ev CN
DslamEms SubNms
(EML) (NML &EML)
SNMPT—ev CM7/9V ——e\\e\/
DSLAM AC120 CANS ACE128

(NE) (NE) (NE)

(NE)

==Network View —Element View

( 2) ATM
ATM
TMN
2
NMS NML
AC120, CANS, ACE128
ATM
NML
ATM
DslamEms DSLAM[15,16]

EML
ATM/ADSL NMS

3. ATM/ADSL NMS

[2,3,4,5,6,7]

ATM/ADSL
SubNms
ATM
EML

. DSLAM

ATM

ATM

3.1

(VP Layer Network :
(VC Layer Network
/
ITU-T G.805

VpLnw)
: Vebnw)

(Partitioning)[1]
ITU-T G.805

(Administrative Domain)
(Subnetwork : SNW)

[1,3,7].
Ve

VP/VC

(VpLnw/VcLnw : Layer Network) VP/VC
ATM DSLAM
(Snw) - VP/VC
VP/VC
VP/VC

SubNms DslamEms
(Node)
ATM

SubNms
DSLAM
(VpLtp/VcLtp

DslamEms

Link Termination
Point) -
NN
(VpLink/VcLink) -
VelLink VpTrail

(VpTI/VeTl : Topological Link) -

VeTl VpTrail .
(VpAccessLtp/VcAccessLtp
Access Link Termination Point) - ATM

UNI



dA

oy ey )

P e - i VpSncl

Ae oev-e

i i % © N -

i vpNvetp ;. VpNwetp VoNwetp . 1VPNWAD  Vpwetp |
| VPRNYelp _ _ VoNwet J

\/pTrail3 ]

A adsvpLte  @vpLip

© VpAccess tp FrLtp / FrSubPort =\pTI VpLink
O VpNwetp/FrNwctp ® \pNwttp
( 3) VP
| NeTral2 (ATM/ER )

ATM/ADSL
VeNwetp VeNwap ! | ! FrNwectp NMS
! , \
Node2.2 Nodea 2 ——— —
! | SubNms 1
5 : |
q | .
cLink l | VcLinl! —— e /J
VTl
Node2.1 Node2.3 Node3.1 Node33 Kl r—— -
: DdamEms |
W2 SNW3 I |
. -
Node2.4 Node3.4 )
VcLnw
A
A veaceestp ©vcLtp B Frito/Frsubport ==\t T Vclink
O VeNwetp ® \oNwttp
( 4) VC
ADSL VP (AdsIVpLtp) DSLAM }
ATU-C = FR (FrSubPort)  FR
ADSL (AdslLine): ADSL Channelized FR
ATU-R DSLAM ATU-C ADSL
ADSL
) 3.2
FR (FrLtp : FR Link Termination VP/VC
Point) ATM FR/ATM Ve



VP VC/ADSL
VC

(VpTrai/VcTraill) -
VPC/VCC
VpTrail
VcLink VcTl
- VpTrail
VP

VpAccessLtp

- IP

VP/VC
VC
. VpTrail
VP
VpTrail
3 VpTrail3
VpTrai} S

VP
VP

VpAccessLtp

3 VpTrail3

VpAccessLtp

VC
VP

VpTrail3

VpTrail :

VpLtp

3 VpTraill/VpTrail2

VC VC

VcTrail VcAccessLtp

. 4 VcTraill
VcAccessLtp DSLAM

NAS

AcAccessLtp ADSL

VC , VcTrail2
FrLtp ATM/FR

VcTrail
ATM ATM

VcAccessLtp
ATM VCC

(VpNwttp / VcNwttp : Network

Trail Termination Point)
VpTrail/VcTrail

VpNwttp/VcNwttp

(VpSnc/VcSnc/FrSnc = Subnetwork

Connection) -
ATM
. FrSnc
ATM/FR
SubNms/DslamEms ATM/ADSL NMS
VpTrail/VcTrail
VpSnc/VeSnc/FrSnc
. (VpNwctp/VcNwetp

Network Connection Termination Point) -

SubNms/DslamEms
ATM/ADSL NMS

= FR (FrhNwctp : FR Network

Connection Termination Point) ATM/FR
FR
SubNms ATM/ADSL NMS
3.3
VP/VC
= (ActiveEventLog) : ATM/ADSL NMS

SubNms DslamEms
ATM/ADSL NMS
= (HistoryEventLog)

. (EFD: Event Forwarding
Discriminator)
ATM/ADSL NMS

3.4



] (TrafficlLoad)

/ 15
. (PmLog) PM  OAM VpNwttp,
VpNwctp VeNwttp , UPC
Traffic Load VpNwttp VeNwttp
, TCA VpLtp
VpAccessLtp .
TCA
3.5
ATM/ADSL
ATM/ADSL
NMS

ATM/ADSL NMS

(ldentifier)
5

peTrail veTl

vphecessitp
I uplip
I adslVpltp

filtp

.-"'.

VeheeessLtp frSubPort
I Veltp

velwetp O frllwetp

velNwttp

iphttp

4. ATM/ADSL NMS

ATM/ADSL NMS

4.1

VP vC

RCM(Resource Configuration Manager)

. RCM
= \/P/VC .
. VpTI/VcTI
VP1/VCI

= ATM/ADSL NMS

DslamEms SubNms
4.2

VP/VC
ATM VP/VC
, VpCm (VP

Connection Manager)
Manager)

VeCm (VC Connection

VpRim (VP Route Information

Manager) VcRim  (VC Route Information



VP vP Gu Threshold

L : i

) & Routing/Rerouting| -
" ] i vVeCm S EventFecdelill r— —8 TcaHdr
N | I

| :

| H
; . T L =
: | . _I ) Threshold Crbssing Alert
| L | . | (DdamEms & SubNms)
i i ' :
: Ll
! VoCm >i IntEventHdr |, CCOAMEOAM
| : |
| 1k
S A +_ ........ ol
[ PmFmHdr

EEEN - CORBA
DdamEms SUbNM S
( 6) ATM/ADSL NMS
Manager) .
ATM/ADSL NMS
[12] RCM
[ |
/ ( , E.164)
. RIB(Routing Information Base)
VpCm VeCm VpAccessLtp, . RIB
AdslVpLtp, VcAccessLtp, FrLtp, FrSubPort .
E.164 ISRT(In-Service Routing Table)
IRT(Interim Routing Table)

. ISRT

[ | , IRT
/
VP/VC
VP/VC
IRT
IRT ISRT
VpRim VcRim
7 . IRT ISRT

IRT ISRT - IRT ISRT



ISRT
IRT

= RS (Route Selector)
/
CAC

ATM/ADSL NMS
VP Rerouting

Nmmr&m

ONdA

I n-Service Routing Table
(ISRT)
Routing I nformation outing \
Base(RIB) ' Algorithm 3.
N / Fi

Interim Routing Table (IRT)

Route Sdector
(GS]

(pHeoL)
(JIPHWBATW/APHILBAIDA)
|

(

VpRim
VcRim
( 7) (RIM)
(TcApator)

(Cross-Connection)

(AccessLtp, Ltp AdslVpLtp, FrLtp)
(VpSnc, VcSnv, FrSnc)

(VpTrail/VvcTrail) ,
ATM/ADSL
NMS VpCm VeCm
, DslamEms
SubNms
4.3

ATM/ADSL NMS

(ExtEventHdr : External

Event Handler)

DSLAM ATM

DslamEms SubNms ATM/ADSL NMS

(IntEventHdr : Internal

Event Handler)
DslamEms SubNms

N9

ExtEventHdr
IntEventHdr

EFD

EFD



4.4

)
GUI
(ActiveEventLog) .
NNI (VpLtp) (VpT1/VpLink)
VpTrail
VpCm .
(PmFmHdr : PM and FM
Handler) - DslamEms
SubNms
(Reactive Approach)
(Loop Back), (Continuity
Check) (Proactive
Approach)
(PmFmHdr - PM and FM
Handler)
PM OAM /
DslamEms SubNms
/
VP (VpTI/VpLink), VP , VC
, UNI
(VpNwttp/VcNwttp) UPC
/ .
TCA (TcaHdr : TCA Handler) TCA
DslamEms SubNms
TCA
(IntEventHdr)

(VpRim/VcRim)

UNI (VpAccessLtp, AdslVpLtp), NNI
(VpLtp), (VpNwttp, VpNwctp,
VeNwttp,  VcNwetp)
(Threshold) /
. DslamEms
SubNms

4.5

ATM/ADSL NMS
C++ CORBA

\/nCm [\ eCm

CORBANIQP (Orhix) )

\/nRim / \/cRim

“o -
g Oracle 7

R-Tabl

d011/Yg409

[H]
dO|11/Yg402 @g I
Igl

L ock/ ck = _ - = ockfUnlgek

FxtFventHdr

PmEmHdr

IntFventHdr

o= P 2
2~ Instantiate I Instantiate
2 cer I = =
CORRA |||m:>mrhi \

( 9)
CORBA
[14]
IONA Orbix 2.3c[13]
. Oracle
R- . C++
DB
DB



LOCK/UNLOCK .
ATM/ADSL NMS 500GB SUN
E65000
Tivoli
5.
ATM
ATM
ATM
ADSL DSLAM
ATM
ATM/ADSL
SubNms
ATM/ADSL NMS TMN NML
SubNms CORBA/SNMP[10,11]

CORBA/CMIP[10,11]

CORBA
(One Way Interface)

[1] 1TU-T, Generic Functional Architecture Of
Transport Networks, Recommendation G.805,
November 1995.

[2] 1TU-T, Generic Network Information Model,
Recommendation M.3100, July 1995.

[3] TINA-C, Network Resource Information
Model Specification, Document No.
NRIM v2.2 96 10.31, October 1997.

[4] ATMForum, M4 Network-View Interface
Requirements and Logical MIB, AF-NM-

0058.000, March 1996.

[5] ATMForum, SNMP M4 Network Element View
MIB, AF-NM-0095.001, July 1998.

[6] ATMForum, CMIP Specification for the M4
Interface, AF-NM-0027.000, September 1995.

[7] ATMForum, M4 Interface Requirements and
Logical MIB, AF-NM-0020.000, October 1994.

[8] TINA-C, Network Resource Architecture,
Document No. NRA v3.0 97 02_10, February
1997.

[9] 1S0  7498-4: Information  Processing
Systems - Open Systems Interconnection -
Basic Reference Model - Part 4:
Management Framework, Geneva, 1989.

[10] Subrata Mazumdar, “ Inter-domain
Management - CORBA, osl, SNMP™,
(Tutorial), Proc of IM*97, San Diego, May
1997.

[11] openGroup/NMF, Inter-Domain Management:
Specification Translation, Open Group
Preliminary Specification, March 1997.

[12] w.K  Hong, D.S. Yun, *“ Distributed
Connection Management Architecture for
Optimal VPC Provisioning on Hierarchical
Transport Network” , Proc of DSOM’ 99,
Zurich, October1999.

[13] 10NA Technologies Ltd., Orbix Programming
Guide Release 2.0, November 1995.

[14] oMG, CORBAServices: Common Object Service
Specification, March 31, 1995.

[15] Hyundai, SpeedXess Element Management
System, Document No. BAS_EMS_UM-001,
September 1999.

[16] ADSLForum, ADSL EMS and NMS Functional



Requirements, Network Management and
Operations Working Group, July 1999.

[17] ADSLForum, ATM over ADSL Recommendation,
WT-021, March 1999.

[18] ADSLForum, DMT Line Code Specific MIC,
TR-014, December 1998.

[19] ADSLForum, Requirements & Reference
Models for ADSL Access Networks: The
“ SNAG” Document, TR-010, June 1998.

[20] ADSLForum, ADSL Forum System Reference
Model, TR-001, May 1996.

[21] ADSLForum, ATM over ADSL Recommendations,
TR-002, March 1997.

[22] ADSLForum, ADSL Network Element
Management, TR-005, March 1998.

S~
d-b
1987.2

1989.2
1993



