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Presentation Objectives

By the end of this Presentation, you should be
able to understand:

— The basic principles of an ATN router.
— The characteristics of the Oki ATN router.
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ATN Configuration
The ATN is composed of :

« End Systems (applications)
* Intermediate Systems (routers)
«  Communications networks (ground, air-ground)
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Under ATN, data is transmitted between end systems (CPDLC,ADS, etc.)
over a common network (ATN) via ATN Routers. OK1I|
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*An ATN Router performs relaying and routing functions comprising the

lowest three layers of the OSI reference model.

*Routing according to required Quality of Service (QoS) and Policy

—ATS Message : Less delay at More cost
—AOC Message : Medium delay at Medium cost
—AAC Message : More delay at Less cost

sSupports mobility.
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OKI1 ATN Router Products

Type NR-0111 NR-0110 NR-0101 NR-0110 NR-0211 NR-0210
SHOIel G/G Router GIG Router G/G Router A/G Router
inter-domain . . . . . - A/G Router
inter-domain intermediate intermediate comm. package
Package comm. package comm. package
comm. package comm. package comm. package (dual server)
(dual server)
(dual server)
Protocol IDRP, IS-1S, ES-IS, CLNP IS-1S, ES-IS, CLNP IDRP, IS-1S, ES-1IS, CLNP
Network .
Management SNMP version 1.0 MIB2 support
6 Lines 8 Lines 6 Lines 8 Lines 8 Lines 8 Lines
X.25
. V.11/X.21, V.24/V .28
Line
LAN IEEE 802.3, Ethernet 10Base-T, 100Base-T

OKI|




Oki, A;twork Solutions

U‘or a Global Society

OKI1 ATN Router: Overview

—  Ground/Ground and Air/Ground ATN Routers
— Support IDRP, IS-IS and ES-IS routing protocols.

— Compliant with ICAO SARPs

— Highly-appraised user-friendly Graphical User Interface
— Ease of operation and configuration.

— High availability duplex configuration available
— Remote management function by SNMP agent

— Monitoring function (Node switch) for LAN malfunctions
(e.g. cable comes out)

LI

LAN
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ATN Router Functions

OKI router provides the following SARPs-compliant ATN router
capabilities:

* Routing Information Exchange functions (IDRP, IS-IS, ES-1S)
» Data Relay function (CLNP)
» Subnetwork control functions (X.25, LAN)

* Mobile SNDCF (minimum functions supported; remainder under
development)

OKI|
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SARPs-compliant Functionality (1)

Routing Information Exchange Function

The OKI ATN Router has functions for exchange routing information
with adjacent systems using IDRP, I1S-1S, and ES-IS

IDRP: between routers connected across domains - OKI ATN router can function as
o . Levell IS, Level2 IS, and BIS.
IS-1S: between routers connected inside a domain
- High-availability Oki router suitable for
ES-1S: between router and End Systems BBIS.

ATN Router

ATN Router

Domain #A
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SARPs-compliant Functionality (2)

Data Relay Function

-The OKI ATN Router uses the CLNP Protocol to relay application data in accordance with
generated routing information.
- LAN-WAN-LAN, LAN-WAN and WAN-WAN connections are supported.

ES ES

ATN Router ATN Router

~ ’ ~ ’

“~._ Routing Protocols _.-~ “~._ Routing Protocols _.-~

AP/ULCS AP/ULCS

ESIS, IS-IS,IDRP 'ES-IS,IS-IS,IDRP’

CLNP CLNP “~._ .-~ CLNP CLNP ~._ .-~ CLNP CLNP
LLC Type 1l LLC Type 1l X 95 X 25 LLC Type 1l LLC Type 1l
MAC MAC Vo) Vo) MAC MAC
CSMA/CD CSMA/CD CSMA/CD CSMA/CD

LAN

WAN

LAN
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SARPs-compliant Functionality (3)

Subnetwork (X.25, LAN) Control Function

- The OKI ATN Router supports X.25 and LAN as subnetworks.

(1) X.25

- ATN Router

- controls incoming and outgoing calls,

- receives and sends packets, and

- assembles and disassembles packets.
- VCs (Virtual Call) used for logical channels in X.25.
- V.11/X.21 or V.24/V.28 used for physical interface.

(2) LAN
- ATN Router uses CSMA/CD access method

- LLC Typel used for logical link control.
- 10BASE-T and 100BASE-T can be used.
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SARPs-compliant Functionality (4)

Protocol Stack End System

AP (CPDLC,ADS etc.) Function

1SO 8824
1SO 8823,
ATN Router (A/G) ATN Router (G/G) 1SO 8825
1SO 8326, 1SO 8327
ISO 10747 (IDRP) ISO 10747 (IDRP)
1SO 8473 [ 1S0 9542 | 1SO 10589 1SO 8473 [ 1S0 9542 | 1SO 10589 1SO 8072, 1SO 8073 Top
(CLNP)| (ES-IS) |  (15-15) (CLNP)| (ES-IS) |  (15-15) .
ISO 8473/ 1SO 9542
Mobile SNDCF SNDCF
(CLNP)|  (ES-IS)
1SO 8802-2 1SO 8208 1SO 8208 1SO 8802-2 1SO 8802-2
(LLC) (X.25) (X.25) (LLC) (LLC)
1SO 8802-3 1SO 7776 1SO 7776 1SO 8802-3 1SO 8802-3
(CSMA/CD) (LAPB) (LAPB) (CSMA/CD) (CSMA/CD)
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Operational Features

OKI1 ATN Router provides the following functions for operational use:

(1) User-friendly Graphical User Interface-based operator interface
(2) Optional high availability duplex configuration

(3) Remote monitoring capability
Administrative information notification using SNMP* Agent

(4) Historical Log Acquisition
Captures communications logs and system events for diagnostics.

(5) Router Configuration function via Graphical User Interface tool

(6) Remote maintenance function

*SNMP: Simple Network Management Protocol

OKI|
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Operating Functions (1)

User Interface (Main Screen)

- This window is used for monitoring BIS connection status
and for manually connecting and disconnecting BIS connections.

BIS STATUS

Gircuit

Huabar OTE KET STATUS

[ [076231 1448 OO OO CCOCOOOOOOCOUOOUOOO0C0. [CORNECT - 1T || el | ¥ATE
Called DTE [U762311448 tart]
Cirouwit Husbsr |1

St detail |

DEACT IVATE
Cal led DTE 76231148 Start
Circuit Husber |1

Display Area for BIS connection status Operation Area for manual control.

-Circuit Number
-DTE
-NET

-STATUS (CONNECT-WAIT, ESTABLISHED, CLOSE-WAIT, CLOSED)
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Operating Functions (2)

High Availability using Duplex configuration

- The OKI ATN Router is available in a duplex high availability configuration.

WAN

Line Exchanger

Control Data gpel’atlonm/ \
ata

CPU1 CPU2

(Active) (Standby) | |

Operation
Resumes

Line Exchanger -

/[

CPU1 CPU2
— (Halted) (Active) —

Line Exchanger

[\

CPU1

CPU2

Line
Exchanged

Command to exchange lines
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Operating Functions (3)

Administrative Information Notification using SNMP Agent

-The OKI ATN Router provides administrative information to an SNMP manager
using an SNMP Agent Function.

SNMP Enformation Notification
Manager

(Trap)
-

P

EETRET N

Publication of
administrative information
(MIB)

OKI ATN Router

<Extension TRAP> <Extension MIB>

Successful ATN Router startup Line Status

Line Failure/Data Link Failure Operation Status (Status of each node)
Line Restoration/Data Link Reconnected Etc.

Equipment Failure occurrence/restoration

Congestion occurrence/clearing

BIS connection/disconnection OKll
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Operating Functions (4)

Log Acquisition
<Communications L ogs> <System L og>
*Extensive communications logs greatly assist System-level logs record router software module
troubleshooting connections to other peer routers, events.

end systems. «Status Information

*Collectable for from 1-60 days (programmable) on
hard disk.

*Can be backed up onto DAT for analysis, archival.

Successful/failed startup of ATN Router, etc.
*Diagnostic Information

*Etc.

*X.25 communication log
Trace of X.25 and HDLC data.

*Routing protocol logs

Trace of ES-IS, IS-1S, and IDRP data.
*CLNP communication log

Trace of CLNP data.
*SNMP communication log

Trace of PDU parameters (e.g. OID) of SNMP.

*Routing Information log
Log of FIB changes due to updates by routing

protocol. OKI |
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Operating Functions (5)

Router Configuration Function

- The ATN Router can be configured using an operator-friendly graphical user interface.

q’f ATH Contiguration | f.-'rf Zet of Zystem Infarmation
—Set System Requirements ——— —Set Start Up —oet 03] network, address information
End Swst MNSAPSMET
[T End System When WindomsNT is started |4'.-‘EIEIE'.-‘E14.'5.504EEIEIEIEIEIEIEI1002132590029000600
[T I15-15 Router [T upithis package is Area Address of ISOSIEC 10589 47002781 44504E000000010021
P . autamatically started.
WV {DRP Router Address Mask  [FFFFFFFFFFFFFFFFFFFFFFFFFF

Metwork Addressing Domains 47002751 44504E00000001

— Each setting

[ © Set System Information Wl 5t Cireuits [Ffermation Address Mask  |FFFFFFFFFFFFFFFFFFFFFF]
M c=cliE (" Get E5-15 Size fs |

5t 515 Ml s coies
. 5=t [DRE . ) Set Routite Infarmation

Cancel| 1] 4

. ) Set Histary, Set detail
et detai |

The automatic start of the ¥.25 . A
Package i= indispensable to start FIgZ A sub-window

thi= package automatical |y when : H
the WIN Dioonit o nsed. (e.g. Configuration of NSAP/NET)

Cancel | o] 4

Fig.1 Configuration Tool Main Window

Configurable Parameters:
NSAP/NET, DTE Address, Security, Peer NSAP/NET, Peer DTE Address, Address Prefix,
Packet Size, Window Size, Selection of data to be logged, etc.

The other detailed parameters can be set up by modifying “.ini” files.
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Operating Functions (6)

Remote Maintenance Function

Software Failure Notification
using SNMP Trap message

‘ _
i SNMP

ATN Router

—» Manager

Failure Notification

: EEEm by phone call
||
|
Software Failure Maintenance
Remote Maintenance Activities I Notification by remote login
- Restart ATN Router System v
- Inspection of logs
- Inspection and Update of Configuration files g g ATN Router Remote
— __ Maintenance Console

I OKI
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OKI’s way of thinking for ATN
)

@Q

ATN is an infrastructure
to support FANS Systems,
Operation

ATN Router development (1995-)

-Accumulation of Know-How and raise of ATN
technique by in-house development.

-Construction of validation environment for
contribution to ICAO by JAPAN

-Proof of connectivity by Connection Test

-Creation of draft ATN Network design

Study of Human-Machine Interface(1995-)
-Useful man-machine interface in data-link environment

OKI|
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«July ’95
«Jan "98
*Dec "98
*Feb *99
*Mar 99
«July 99+
*Oct "99+
*Dec 99
*Dec 99+
*May ’00
«Jun ’00
«July *00
*Mar 01
«Jun ’01
«Jul ’01
*Aug '01

ATN Router Development Highlights

ATN Product development initiated

Completion of Initial ATN Router Development

ATN Router Connectivity Test with Eurocontrol

High Availability/High Reliability Router developed

Supplied ATN Router to JCAB for AMHS Applications

ATN Router submitted to ARINC for ATNSI Conformance Test Suite
ATN Router supplied to FAA for its ATN Router Testing Plan (ONS)
ATN Router Connectivity Test with AirServices Australia (AsA)
CPDLC Application Connectivity Test with Eurocontrol and AsA
AMHS Connectivity Test with AsA

ADS Connectivity Test with AsA

A/G ATN Router Developed

Development ATN Security functions started (Doc 9705 Ed. 3)

Loan of ATN Router to HK CAD for evaluation

HK CAD’s use of OKI’s ATN Router for AMHS/ATN Trials with JCAB
HK CAD’s continued evaluation of OKI’s Router OKI'
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Schedule of ATN Development

2000 2001 2002 2003
A/G Router
AJ/G Router > (improvement of security)

CPDLC > _
roto a CPDLC production development >

\ Connection Test (Eurocontrol, Australia)

g”d ADS prototype> ADS production development >
ste s
y y A Connegtion Test (Eurocontrol, Australia)

AIDC under development

DFIS under development

Display

System for Air Traffic Control

NS

OKI
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ATN End System Development

« All Oki End Systems are ICAO SARPs-compliant.

— CPDLC : Controller Pilot Data Link Communication
Under development (-2002).

— AIDC : ATS Inter-facility Data Communication
Under development (-2002).

— ADS : Automatic Dependent Surveillance
Under development (-2003).

— D-FIS: Data link Flight Information Service
Under development (-2003).
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End Systems

OKI’s consideration of End System Configuration:

—\

-

—\

[~

—\

Front End Front End Front End ATC Consoles
(U J (U J o J \
4 I 4 I 4 I f \\ h
ASE(AIDC)} ASE(CPDLC)} ASE(ADS) } MMI
L L L Application | |
p TCP/IP |||/ TCP/IP||| / TCP/IP > s
ULCS, ICS } ULCS, ICS } ULCS, ICS } TCP/IP
N J N J N J ),

What does OKI supply?

- .

for Operation

(ASE,etc)

Application Protocols

T

Standards (Doc9705, etc.)

Front End (HMI)

T

Local Operational Requirements

OKI can supply ES application protocol and ATN network protocol layers.
OKI can supply turnkey End Systems according to local operational requirements.
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OKI ATN Test Activities

 Carried out by Electronic Navigation Research
Institute (ENRI), Japan’s main ATC research
establishment.

« Carried out by Japan Civil Aviation Bureau
(JCAB) IDEC.

 Domestic tests, International tests with
Eurocontrol, FAA and AirServices Australia

e Japan-US AMHS service under pre-service trials
(start October 2002).

OKI|
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Domestic Experiments (1996-97)

Goals:
— Confirm connectivity
— Measure ATN router perfomance

Simulated Packet Circuit

X.25
X.25 X.25
Airborne AlG G/G X.29
ATN Router | ATN Router| ATN Router

‘ TEST
Controller

W

| | £ Bl |

|
" Ethernet Circuit for control data

|
OKI
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Validation of Connectivity

G AP
STEP1 (ATN Router) Router #A Server

*ATN Router Connectivity Confirmation -f=_-
*Communication between Domain #A and #B via - =

Router #C at Eurocontrol (Domain #C: Paris)

o RS
*This validation is conducted by ENRI (Japanese G ET N
Governmental Research Institute) 1 |

Domain #A Jafs
(Tokyo)

Domam¢B
Japan(Tokyq)

G/G Rauite

l :l:|\,\

( ockpit
— 'Simulator

IS)

BTSN

Result of Validation _
Validation was successfully performed in December 1998.

Test in reverse configuration(1 Japanese Router and 2 Eurocontrol Routers) was
also successfully performed in March 1999.
The same test with AirServices Australia was successfully done in December 1999. OKll
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rers croL Validation of Connectivity

*Connection test of Application and Upper Layers

eCommunication between Japanese CPDLC and CPDLC at Eurocontrol, Australia

*This validation is performed by ENRI

. . Domain #A
Simulated Aircraft - d Japan
Domain# » roun
/1 (Domain#C) \ GIG JR6uter #A  SEOUNC
....... ‘ - ‘ o] ATC
= @ WIS
SL = Q- -
Domain #D
Australia

G/G Rdute

— ATC

===

el )

BIErTEIETE N
&/G Router #B

Domain #B
Eurocontrol

Result of Validation
Eurocontrol and Australia test was successfully done in December 1999.
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Validation of Connectivity

STEP3 (ADS)

*Connection test of Application and Upper Layers

Communication between Japanese ADS and ADS at Eurocontrol, Australia
*Validation conducted by ENRI

, : Domain #A
Simulated Aircraft Japan
71 (Domain#C) N G/G Befter #A Ground
I ....... R t #C e ATC
ouiter = [
ES:AIr [ — P WIS
- ) B 2%

Domain #D
Australia

J } e / ATC

BTSN
&/G Router #B

Domain #B )i = | N
Eurocontrol =

Result of Validation
Eurocontrol and Australia test was successfully done in May, 2000.
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ANY QUESTIONS?

Contact

Michael Erickson
OKI Electric Industry Company, Ltd.

10-3, Shibaura, 4-Chome, Minato-ku
Tokyo 108-8551 Japan
Phone: (81)(35) 445-6211
Fax: (81)(35) 445-6217

e-mail: michael747@oki.com
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