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» ICAQ: Aviation System Block Upgrades (2014)
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e SWIM Framework

ATM and correlated
applications

SWIM-enabled Applications
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/ Specifications between services and applications for
information exchange

Information Exchange Services
AIXM, FIXM, WXXM,
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Information Exchange Models
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Ground-to-Ground and Air-to-Ground
communication networks

Network Connectivity
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« SWIM Concept Architecture

ASP AU-1 AU-2
[ | [ | | | | [ @ ]

SWIM SVTlZM
Region A Region B




Agenda

1. 8=

2. SWIMO B

3. Mini Global Demonstration
4. BERVATLETFIF

5. &3 #r s

6. F&H



Mini Global Demonstration

Enhanced Efficiency

J

Mini Global SWIM

Point-to-Point SWIM
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Global Enterprise Messaging Services (GEMS)
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Seamless Interoperability and
Harmonization
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Mini Global Demonstration

- Mini Global | Mini Global II

SWIM Region A 'SWIM RegionB Global SWIM _________________ {
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Platform Global Enterprise Messaging Service (GEMS)
SerV|.ce Harris and Indra Harris, Mosaic, Indra and NEC
Provider
I FIXM 2.0 (FRITIEHRZLET IL) FIXM 3.0.1 (4DT Package 1.0)
Forma? AIXM 5.1 (fiZ2iE#R3ZRETIL) AIXM 5.1
WXXM L1(KRRIERZBEETIL) iIWXXM 1.0 (ICAO WXXM)
Messadin Within Region: JMS (Java Massaging Service), Within Region: AMQP, JMS, SOAP
Protoc%l 9 SOAP (Simple Object Access Protocol) Between Regions: AMQP (Advanced Messaging

Between Regions: SOAP Queuing Protocol), SOAP
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Mini Global Demonstration
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Validation

Routing

Adaptors

NEC Regional Viewer

Validation Validation Routing Validation Routing

Routing

Flight Object Manager GUFI Service Flight Object Management

GUFI Service GUFI Service
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Indra Mini Global Viewer
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Mini Global Demonstration

GEMSOEEFEAR

Partners
JCAB
ANA
JAL

A 4

Harris GEMS

NEC GEMS
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UAE
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e Request/Reply
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Mini Global Demonstration
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Global GEMS Network
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Applications Web Services

- Publish / Subscribe

> Secure VPN connection

> EMS authenticates

> Authorized message queue
> User based message filtering

> Receive subscribed information

- Request / Reply

> Secure VPN connection
> EMS authenticates
> Authorized web service endpoint

> Receive authorized information
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ENRI Local EMS

JCAB

ATSRI

The semi-live flight data is provided by Air Traffic
Service Research Institute (ATSRI) in XML format.

H
Y
Flight Data Web Service
FIXM Adapter Validation Flight Object Scenario
Flight Data GUFI Service Manager Server
FIXM Schema
Processor
Flight Object Flight Object Scenario
Publisher Message Format Service Processor Processor
FIXM 3.0.1 FIXM/AIXM/IWXXM
ENRI Local EMS
t t
| |
AMQP : : WS
4

Service by Harris

Global Enterprise Messaging Services (GEMS)
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Service by NEC

Service by Mosaic
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« Services and Applications
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« Services and Applications
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Scenario: Trans-Pacific Operations

Filed Flight E\
_

Path -~

Improved Predictability with

Expanded Data
Exchange

.c

%,e v
Amended p2
— Flight Path / / ‘

©CoxNOORWON=

CAAS submits ANA77A Flight Plan (GUFI 1)
JCAB publishes SIGMETs
CAAS publishes Change message
CAAS publishes Departure message
CAAS publishes Tracks
JCAB publishes Tracks
JCAB publishes ANA77A Flight Plan (GUFI 2)
JCAB publishes Arrival message
JCAB publishes Departure message
. JCAB publishes Tracks
. JCAB publishes SIGMET
. JCAB publishes Change message
. Int'l Boundary Coordination with altitude updates
. FAA publishes Tracks
. FAA publishes Arrival message
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« Trans-Pacific Operations: Part | SIN-NRT

o 1. CAAS publishes FPL of ANA77A for Part 1
= 2. JCAB issues SIGMET of turbulence
3. CAAS publishes CHG of ANA77A
4-5. CAAS publishes DEP and TRACKs
6. JCAB publishes TRACKs

W) 5] were

< [[B) ey e on i it

963 overas
¥ S apont
3 1ORAD Current
SV quent
1 query_sigmet 1
¥ 5 oery_don 2
WS quen 2
) query_sgmet 2
)5 coeny_dram 2

Flight information

GUFI

Msg Type
2d4082d3-7831-... | ANATTA DEP WSSS  RIAA 01/01:30

376d00bf-9328-... ANATTB FLIGHT_OBJECT RJAA KLAX 312308 32313

95aCT4b9-7758-.., FLIGHT_OBJECT

SefSe483-9a15-... FLIGHT_OBJECT
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« Trans-Pacific Operations: Part 2 NRT-LAX

[ NCR Web Client - S —

7. JCAB publishes FPL of ANA77A for Part 2 e

[nan] campoly damiine dews ravings  About WR

953 Base vaps
171 5] e pactle

8. JCAB publishes ARR of ANA77A for Part 1 Jssomn

| ¥ 5] seport
T HOPAD Current
| IS vens

9-10. JCAB publishes DEP and TRACK ey
11. JCAB issues updated SIGMET
12. JCAB publishes revised FPL

[) Mosaic ATM Viewer x

« € & nttps://sbm-srvl.mosaicatm.com/MosaicViewer 3viewer jsp
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Flight Information

GUFI EstOut

Msg Type ActOut  EstOff  CtrlOff  PredOff  ActOff ActOn  Route

3113:30

31958

2d4082d3-7831-.., ARR

3121:30 3121:40

€1e868b3-3d22-... FLIGHT_OBJECT

3y23.08

3v23:13 3y23:23

376400bf-9328-.... FLIGHT_OBJECT

32308

32313 V2323

95ac74b9-7758-.., FLIGHT_OBJECT

3v23.08

v2313 3232

SefSeds3-9a1s-.. FLIGHT_OBJECT
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 Trans-Pacific Operations: Boundary Coordination
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Boundary Coordination: | 531’" | [
13-1. JCAB publishes ABI and CPL E
13-2. FAA issues CDN with a change to ';__u;z:w’ | % TENE
the boundary crossing altitude E ‘
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« Governance: Information Management

Japan

| oEn (JCAB)
En e
|éEEm
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Airline
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Oceanic United States
(FAA)

Enroute

~=

@ CAAS Flight Plan € Change Message © CAAS Tracks @ JCAB Flight Plan
® SIGMET(s) @ DEP Message ©® JCAB Tracks ©® ARR Message
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Benefits and Lessons Learned
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IP Network IP Network AMQP JMS SOAP REST WFS
R
Performance 1 2 2 2 3 2 2 2
Interoperability 3 2 3 2 3 3 3 3
Fault Tolerance 3 2 2 2 3 2 3 2
Maintainability 2 3 3 3 2 3 3 2
Security 2 3 3 2 1 2 1 2
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Background

Glocalization Standardization
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Interoperability Harmonization
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Appendix: Acronyms and Terminology

Term Definition
AIXM Aeronautical Information Exchange Model
AMQP Advanced Messaging Queuing Protocol
DDS Data Distribution Service
EMS Enterprise Messaging Service
FIXM Flight Information Exchange Model
GEMS Global Enterprise Messaging Service
GUFI Globally Unique Flight Identifier
ICAO International Civil Aviation Organization
IWXXM ICAO Weather Information Exchange Model
JMS Java Messaging Service
REST Representational State Transfer
SOA Service Oriented Architecture
SOAP Simple Object Access Protocol
VPN Virtual Private Network
WES Web Feature Service
XML Extensible Markup Language




