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Background

➢ Evolution of ATM Technologies

Communication 

Infrastructure

・ IP based Connectivity

- Ground-to-Ground Communication Network

- Air-to-Ground Data Link

Information 

Infrastructure

・ SWIM (System Wide Information Management)

- Messaging Infrastructure

- Information Exchange Models

- Information Services

Operation 

Concept

・ TBO (Trajectory Based Operations)

- 4-Dimentional Trajectory

・ FF-ICE (Flight and Flow Information for 

Collaborative Environment)

ICAO ATM Requirements and 

Performance Panel (ATMRPP):  

Operation Approach

ICAO Trust Framework Panel 

(TFP): Information Security

ICAO Communication Panel (CP): 

IP-based Communication Network

ICAO Information Management 

Panel (IMP), APAC SWIM Task 

Force: SWIM Implementation

ICAO Cybersecurity Panel 

(CYSECP): Comms. Security
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Background

➢ System Wide Information Management (SWIM)

ICAO SWIM Framework

・ FIXM (Flight Information eXchange Model)

・ AIXM (Aeronautical Information eXchange Model)

・ IWXXM (ICAO Weather Information eXchange Model) A/G Information Exchange with SWIM

Current Information 

Exchange

A/G SWIM 

Information Exchange

Current Information 

Exchange
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Background

➢ Flight and Flow-Information for Collaborative Environment（FF-ICE）

G/G Information Sharing A/G Information Sharing

• FF-ICE Release 1 focuses on achieving the interoperability of ground-to-ground 
information exchanges by using standard information exchange models in the 
pre-departure phase of flight.

• FF-ICE Release 2 will support Trajectory Based Operations (TBO) through 
ground-to-ground (G/G) and air-to-ground (A/G) information exchange in the 
post-departure phase of flight.
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Background

➢ Concept of Trajectory-Based Operations

ATM Actors

ATM 

Components

AUO: Airspace User Operations

DCB: Demand/Capacity Balancing

AOM: Airspace Organization & Mang.

TS: Traffic Synchronization

CM: Conflict Management
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APAC SWIM TI

➢ Hierarchical Architecture
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APAC SWIM TI

➢ Messaging Service: Message Exchange Patterns

MEPs Process Application Approach

Synchronous 

Request/Reply

This pattern allows a requester to issue 

a request and block until a response is 

received within a defined timeout.

This pattern is appropriate for 

transactional operations, real-time 

queries, and service invocations 

where the requester cannot proceed 

without a response.

• HTTP/HTTPS

• RESTful APIs

Asynchronous 

Request/Reply

This pattern temporally decouples the 

request from the reply. The consumer 

sends a request without blocking for a 

response, while the information service 

processes the request independently 

and sends a reply to a designated 

destination. 

This pattern is suitable for non-time-

critical and correlated message 

exchanges where processing latency 

may be variable.

• AMQP 1.0

• Queue-based messaging

Publish/Subscribe

This pattern enables publishers to 

disseminate information to an 

arbitrary number of subscribers 

without direct knowledge of the 

subscriber population.

This pattern serves as the primary 

mechanism for disseminating 

operational aeronautical and 

meteorological information.

• AMQP 1.0

• Topic-based messaging
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APAC SWIM TI

➢ Interoperability Between Regions

Broker/Gateway for SWIM-enabled Users

SWIM-enabled ATM Applications

CRV AMHS 

Access Point

AMHS Gateway

CRV for AMHS

ATS Messages Other Information

IP Network

Other Information 

Services

TCP/IP

IP Network

SWIM Information 

Services

SWIM TI

Network 

Bindings

Service 

Bindings

SWIM Information

Infra. 

Bindings

CRV SWIM 

Access Point

SWIM TI

Network 

Bindings

Service 

Bindings

CRV for SWIM

Infra. 

Bindings

SWIM Messages

Without AMHS/SWIM Gateway
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APAC SWIM TI

➢ Implementation Plan

From AMHS to SWIMFrom AMHS to SWIM From Local to GlobalFrom Local to Global
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FF-ICE/R1 Services

➢ FF-ICE/R1 Services

FF-ICE Services Defined in the FF-ICE Implementation Guidance

Operator 
Submits 
Prelim. 
Flight 
Plan

Operator 
Submits 

Filed 
Flight 
Plan

Point 
defined by 

eASP 
where ATC 

coord 
required

ATC 
delivers 

clearance

Aircraft 
Off

Blocks

Aircraft 
Wheels 

Up

Planning Service

Filing Service

Trial Service

Flight Data Request Service

Publication Service

Notification Service

*eASP: FF-ICE capable ATM Service Provider

*eAU: FF-ICE capable Airspace User
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FF-ICE/R1 Services

• FIXM Components

− FIXM Core: Flight and Base

− FIXM Applications: Basic and FF-ICE

− FIXM Extensions: US, EU and APAC

FIXM Components

FIXM v4.3.0 Structure

FIXM Core: 

Definition of Flight 

Data Elements

FF-ICE Application: 

Definition of FF-ICE 

Messages

➢ FIXM
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FF-ICE/R1 Services

➢ Flight Plan Filing Service

Filing Service

Filed Flight Plan Submission Procedure

1. The eAU submits the Filed Flight Plan to each eASP.

2. The eAU submits the Filed Flight Plan to the Departure 

eASP, which then forwards to other relevant eASPs.
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FF-ICE/R1 Services

➢ Filed Flight Plan Submission

The eAU submits the Filed Flight Plan to each eASP or ASP 

using different communication protocols and approaches.

Local SWIM based operations 

without Regional SWIM TI

Region C

Region BRegion A

AMQP 

R/R

eASP

ASP

eASP

eASP

eAU

AMHS HTTP 

R/R
AMQP  

P/S

The eAU submits the Filed Flight Plan to one eASP, which 

then forwards it to other relevant eASPs and ASPs using the  

agreed communication protocol and approach.

Local-Regional-Global SWIM based operations 

with Regional SWIM TI

Region C

Region B
Region A

AMQP

/HTTP

eASP

ASP

eASP

eASP

eAU

AMHS

AMQP

AMQP
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FF-ICE/R1 Services: EUROCONTROL

➢ FF-ICE Filing Service

• Enables operator to submit, update or cancel Filed Flight Plan

• Request/Reply NM B2B service
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FF-ICE/R1 Services: EUROCONTROL

➢ Filing Service: Filed Flight Plan Submission
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Field Trials

➢ SWIM for Message Exchange

Gateway EMS

Legend

Edge EMS

Sub Community

End User
Gateway EMS

(Singapore)

Gateway EMS

(Thailand)

Gateway EMS

(ROK)

Gateway EMS

(Japan)

Edge EMS

(ROK)

Edge EMS

(Japan)

Edge EMS

(Singapore)

Edge EMS

(Thailand)

CAAS

AEROTHAI

KAC

JCAB JAL
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Field Trials

➢ SWIM for Information Sharing

MET information sharing 

with SIGMET message in 

IWXXM format
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Field Trials

➢ SWIM for Information Sharing

Flight information 

sharing with TRACK 

message in FIXM format



23

Field Trials

➢ SWIM for Information Service Cooperation

• eASP: JCAB

• eAU: JAL

• Aircraft

- JAL643: RJTT-RJFK

• Scenario

① JAL: E_FPL (JAL643)

② JCAB: 

- SUB_RESP (ACK)

- FIL_STATUS (ACCEPTABLE)

③ JCAB: 

- SAA (Special Activity Airspace)

- FIL_STATUS (NOT_ACCEPTABLE)
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Field Trials

➢ SWIM for Information Service Cooperation

• Scenario

④ JAL: TRIAL_REQ

⑤ JCAB: 

- SUB_RESP (ACK)

- TRIAL_RESP (COUCUR)

⑥ JAL: FPL_UPDATE

⑦ JCAB：

- SUB_RESP (ACK)

- FIL_STATUS (ACCEPTABLE)
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