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Executive summary

This document is the result of the activity “Service Design” for Fast Track 1/2 regarding the reception
of the network information in the airports. It covers the design of the service NetworkOperationPlan
following the ISRM Modelling Guidelines [5] and covering the set of requirements written in the 6.5.1
OSED [11].

The NetworkOperationPlan service is in charge of publishing the network information to the interested
airports enhancing the collaboration between the Network Manager and the Airports.
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1 Introduction

1.1 Purpose of the document

The purpose of this Service description is to provide a holistic overview of a particular service and its
building blocks. It services as a complement to a model based description and supports the
configuration management process by providing well-defined baselines.

In particular, the NetworkOperationPlan Service supplies the data common to the Network Operations
Plan (NOP) and the Airport Operations Plan (AOP) to the airport in order to synchronize the data and
maintain a common view of the overall network demand. The publication consists of limited flight data
supplied as part of departure and arrival lists.

The service description document is also the foundation material for the standardisation process.

1.2 Intended readership

This service description is intended to be read by Enterprise Architects, Service Architects,
Information Architects, System Engineers and Developers in pursuing architecting, design and
development activities.

1.3 Inputs from other projects
N/A

1.4 Glossary of terms
1.5 Acronyms and Terminology

1.5.1 Acronyms

Term Definition
ATM Air Traffic Management
AOP Airport Operation Plan
EATMA European Air Traffic Management Architecture
IER Information Exchange Requirement
ISRM Information Service Reference Model
NSOV NATO Service Oriented View
NOV NATO Operational View
NOP Network Operation Plan
OSED Operational Service and Environment Definition
QoS Quality of Service
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Term

Definition

SESAR

Single European Sky ATM Research Programme

SESAR Programme

The programme that defines the Research and Development activities and

Projects for the SJU.
SJuU SESAR Joint Undertaking (Agency of the European Commission)
SWIM System Wide Information Management

1.5.2 Terminology

Term Definition Source
Capability Capability is the ability of one or more of the enterprise’s resources |EATMA
to deliver a specified type of effect or a specified course of action to | Guidance
the enterprise stakeholders. Material [8]
Capability | A Capability Configuration is a combination of Roles and Systems EATMA
Configuration | configured to provide a Capability derived from operational and/or Guidance
business need(s) of a stakeholder type. Material [8]
Node A logical entity that performs Activities. Note: nodes are specified EATMA
independently of any physical realisation. Guidance
Material [8]
Service The contractual provision of something (a non-physical object), by EATMA
one, for the use of one or more others. Services involve interactions | Guidance
between providers and consumers, which may be performed in a Material [8]
digital form (data exchanges) or through voice communication or
written processes and procedures.
Service A type of activity describing the functionality of a Service. EATMA
function Guidance
Material [8]
Service The mechanism by which a service communicates EATMA
interface Guidance
Material [8]
- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
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2 Service identification

NetworkOperationPlan
{4E131369-AE26-4bc3-BC7A-278954F045A8}

Version 2.1

Keywords AOP NOP NM Airport Network Manager Synchronization
D —(0FS) /(o)

Lifecycle Reference
status

Identified N/A No active SCG

Allocated N/A No active SCG
Designed 30/03/2012 This document

VEULELC 31/07/2012 [13]EXE-06.03.01-VP-609 VALP
[14] EXE-06.03.01-VP-549 VALP
[15] EXE-13.02.03-VP-749 VALP

Date for Initial Reference to technical enabler hosting the service in the ATM
Operational Capability =~ master plan

Date for Full Reference to technical enabler hosting the service in the ATM
Operational Capability master plan
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3 Operational and Business context

The operational context and requirements are available from operational project 06.05.01. The DOD

[10] does supply some high level requirements that have been linked to the requirements from the
OFA 5.1.1 OSED [11] and is shown in the diagram below.

3.1 Information Exchange Requirements

The service is supporting the following DOD high-level requirement:

REQ-06.02-DOD-6200.0054 The Airport Operations shall take into account information from airports at

regional level to improve the estimated time of arrival for all flights bound to
the region.

Table 1. DOD requirement

This DOD requirement is refined in the OFA 5.1.1 OSED [11] and the resulting IERs are represented
in the following diagrams:

class NAV

Name
Author
Verdon
Created
Updated

IER

NAV Nemﬁ onPlan ﬁ\ll rements T

1.1
17/02/2014 0 00 00
26/05/2016 0 00 DO

APOC to Communicate Relevant Changes
to NOP

tags

megaid
ref REQ-06.05.04-OSED-6504.0159

refType Operational requirement
Text

APOC to Communicate With NOP.
tags

megald
ref  REQ-06.05.04-0SED-6504.0014

refType Opertional requirement
Text

APOC to Provide Ingtantaneous

tags
megald
ref REQ-06.05.04-OSED-6504.0169
refType Operational requirement
Text

Coordination With NOP

- NNy

B tage

Change In Network Database Avallable to
AOP

megald
ref REQ-06.05.01-OSED-3130.0004
=»| || rerType Operational requirement

tags
megald
rf  REQ-05.05.01-OSED-3130.0006
rType Operational requirement
Text

——————— Text

AOP Congstent With NOP

APOC to ze With NOP

tags
m
ref REQ-06.05.04-0SED-6504.0172

refType  Operational requirement
Text

APOC to Recelve Relevant NOP Ch:

tags
megald
ref REQ-06.05.04-OSED-6504.0185
reffype Operational requirement
Text

Figure 1: NAV NetworkOperationPlan IER Traceability regarding the consistency AOP NOP
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class NAV

Name
Author
Verson
Created
Updated

T ity IER

Traceability IER coherence /

NAV Nennodoieraﬁonﬁan Rei i

11
26/05/2016 0 00 00
26/05/2016 0 00 00

AOP Single Ingance

. tags
megaid
ref REQ-06.05.01-OSED-3100.0001

refType Operational requirement
Text

APOC to Develop a Performance Plan by
Sharing BT updates

tags
megaid
ref REQ-06.05.04-OSED-8504.0184
refType Operational requirement
Text

Y

tags
megaid
ref REQ-06.05.04-0SED-8504.0197
refType Operational requirement
Text

AOP and NOP to Share a Core Set of Data

Coherence Between NOP and AOP
tags

megaid

ref REQ-06.05.04-OSED-8504.0048

refType Operational requirement

Text

AOP Single Source of Information
tags
megaid
ref REQ-06.05.01-OSED-3100.0002
refType Operational requirement
Text

AOP Information Changes Available to NOP
tags

megaid
ref REQ-06.05.01-OSED-3130.0005

refType Operational requirement
Text

7

Figure 2: NAV NetworkOperationPlan IER Traceability regarding the coherence AOP NOP
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3.2 Other Requirements

3.2.1 Non-Functional Requirements
NA.

3.2.2 Relevant Industrial Standards
These are the standards that can be considered relevant for this service:

e A-CDM because is currently supporting the protocol of communication between the Airport
and Network manager in many airport in Europe

e ED-133 because will be able to support exchanges not only between ATC, but also between
Airports and the Network Manager in Europe

e FIXM because will be able to support all kind of Flight data exchanges globally including the
Airport and Network Manager Information.
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3.2.3 Nodes

The following diagram represents the Nodes that will be providing and consuming the service:

class NOV-2 NetworkOperationPlan Service To Nodes Mapping /

Name: NOV-2 NetworkOperationPlan Service To Nodes Mapping
Author:

Verson: 1.1

Created:  11/04/2014 0:00:00

Updated: 04/05/2016 0:00:00

«Service»
NetworkOperationPlan
7 <
/ N
/ N N
/7 AN
«IsCopéimedBy» «IsProvidedBy»
_ N
«Node» J «Node»
Airport Operation: Network
Operations

Figure 3: NOV-2 NetworkOperationPlan Service to Nodes Mapping diagram
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4 Service overview

4.1 Service Taxonomy

The service taxonomy is described in the ISRM Service Portfolio document [9].

4.2 Service Levels (NfRs)

Non Functional Requirements are described in section 3.2.1.

4.3 Service Functions and Capabilities

The mappings from Service to Operational Activities are shown in the following diagram:

NSOV-4 NSOV-4 NetworkOperationPlan Service to Operational Activities Mapping/

Name: NSOV-4 Netwoﬁraﬁonﬁan Service to (‘i tional Activities
Author:

Version: 1.0
Created:  22/05/2014 0:00:00
Updated: 04/05/2016 0:00:00

«Services
Netw orkOperationPlan

e I

= . \ «OperationalActiv ity»
«OperationalActivity» \ ibe FromAirpor rkData
receiv eAirportNetworkOperationPlanF QrtsActivity
\
\
\
\
N
«OperationalActiv ity» «Operational Activitys
Plan Network subscribeToAirportNetw orkData

Management Operations

Figure 4: NSOV-4 NetworkOperationPlan Service to Operational Activities Mapping diagram

For the service to capabilities mapping, see the NSOV-2 Service Interface Definition diagram in
Section 4 4.
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4.4 Service Interfaces

The ProvidedNetworkOperationPlan service interface definition allows the consumer to subscribe or
unsubscribe to the data, while the RequiredNetworkOperationPlan Subscriber service interface
definition allows the service provider to publish the message containing the data. The messages for
subscription and un-subscription are only logical abstract wrappers, since the actual management of
the publication mechanism is done at the level of the SWIM Technical Infrastructure.

The following diagram describes the interfaces of the service including the selected Message
Exchange Pattern Publish/Subscribe Push.

class NSOV-2 NetworkOperationPlan D /
Name: NSOV-2 NetworkOperationPlan Interface Definition
Author:
Verson: 11
Created:  14/01/2014 0:00:00
Updated: 04/05/2016 0:00:00
Standard Publish/Subscribe Push MEP
«SenvicelnterfaceDefinition» 4
ProvidedNetworkOperationPlaninterfaceDefinition //
«SenvicelnterfaceOperations /
Ai A i ok ik /
o7 ToAirpo PO ) /
+ F irp i Planl iption) :L ipti . /
«Agp vi atten»
7 NAL /
s il /
e ~
- NS /
P RS /
‘\/ - “ ~ =
~
-~ = ~
- ~
Pre et «Senvices
- «Semv "E'"?' Netw orkOperationPlan
- NOPInterfage~
S~ e -
~
AOP TN~ -7
o InteifacaDefiniti Reoui Definiti
Tsae - T
~I\ L |
«SenvicelnterfaceDefinitions !
RequiredNe tw orkOperationPlaninterfaceDefinition :
«SenvicelnterfaceOperation» :
+ publishAi i i r i :void
e P pe o JE «SenviceAimToAchieves
|
|
|
«Capabilitys
Demand & Capacity
Balancing=Demand and
Capacity Balancing
(airport)

Figure 5: NSOV-2 NetworkOperationPlan Interface Definition diagram

Servicelnterface | ServicelnterfaceDefinition | ServicelnterfaceOperation Role
ProvidedNetworkOperationPlan . . .

NOPInterface InterfaceDefinition subscribeToAirportNetworkData provided
ProvidedNetworkOperationPlan . . ] .

NOPInterface InterfaceDefinition unsubscribeToAirportNetworkData provided
RequiredNetworkOperationPlan C _

NOPInterface InterfaceDefinition publishAirportNetworkPlan required

Table 2: Service Interfaces
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5 Service interface specifications

5.1 Service Interface NOPInterface

This is the only interface for this service. It implements the Standard Publish/Subscribe Push
message exchange pattern, and exposes two service interface definitions, one for the provider and
one for the consumer side.

5.1.1 Service Interface Definition
ProvidedNetworkOperationPlaninterfaceDefinition

5.1.1.1 Operation subscribeToAirportNetworkData

The service operation allows the service consumer to subscribe to the NetworkPlan information for a
particular airport.

5.1.1.1.1 Operation Functionality

The service operation allows the consumer to select the desired airport for receiving the Network
information.

5.1.1.1.2 Operation Parameters

Element Name Author Notes

AirportNetworkOperationPlanSubscri Message type to supply the basic filter used
ption in requesting Network Operational Plan
information.

SubscriptionResponse Reply to the subscription operation.

Table 3. Payload Elements for the subscribeToAirportNetworkPlan

The operation has been modelled with a return type representing the generic outcome for a
subscription

5.1.1.2 Operation unsubscribeFromAirportNetworkData

The service operation allows the service consumer to unsubscribe from the service.

5.1.1.3 Operation Functionality

The service operation allows the service consumer to unsubscribe to the NetworkPlan information for
a particular airport.

5.1.1.4 Operation Parameters

Element Name Author [ Notes
AirportNetworkOperationPlanUnsubs Message type to supply the unsubscription.
cription

UnsubscriptionResponse Reply to the unsubscription operation.

Table 4. Payload Elements for the unsubscribeToAirportNetworkPlan

The operation has been modelled with a return type representing the generic outcome for a un-
subscription

The following diagram shows the subscription and un-subscription parameters:
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class NSOV-2 NetworkOp i lan Interface Parameter Definition NOPDa'aSubscripﬁonlUnsubscription/
Name: NSOV-2 dperationPlan Interf: P ter Definition NOPDatal iption/Unsubscripti:
Author:

Version: 11
Created:  05/02/2014 0:00:00
Updated: 26/05/2016 0:00:00

«Entity tem» «Entity tem»
AirportNetw orkOperationPlanSubscription AirportNetw orkOp Insub:

«Entity temAttribyteRelationship»

+flterCriteria

«Entity temAttrd
«Entityltem» y
= _ «Entityltem»

FilterCriteria «Entityltem AttributeRelationshi e e

«Entity temAttribute» = -

+ criteria :CharacterString +aerodrome «Entity temAttribute»

«EntityltemAttributex | * locationIndicatoriCAO
«Entity tem» «En_tityltem:
SubscriptionResponse UnsubscriptionResponse

] : S —

Sub Relationshi
«SubtypeRe¢lationship» «SublypeRglationship» +otherDesignator

«EntityltemAttribute»

«Entityltem» «Entity tem»

«Entityltem» UnsubscriptionResponse OtherAerodromeDesignation
SubscriptionResponse

«Entity temAttribute»
+ aerodromelocation
+ aerodromeName

Figure 6: NSOV-2 NetworkOperationPlan Interface subscription/unsubscription Parameter
Definition diagram

5.1.2 Service Interface Definition
RequiredNetworkOperationPlaninterfaceDefinition

5.1.2.1 Operation publishAirportNetworkOperationPlan

The service operation allows the service provider to publish the NetworkOperationPlan information for
a particular airport.

5.1.2.1.1 Operation Functionality

The service operation allows the provider to publish the Network information.

5.1.2.1.2 Operation Parameters

Element Name [Author [ Notes
AirportNetworkOperationPlanPublicat Message type to supply the publication of
ion some fields of the Network Operational Plan
needed by the Airport
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Table 5. Payload Elements for the publishAirportNetworkPlan

The operation is modelled without a return type. The operation has a single input parameter which

represents the full service payload as represented above. The diagram below show the details of this
payload.

olacs NSOV 2 Inortace Defnttion /

Name N3OV-2 BonPlan Interface Parameter Definition NOPDataPublication
Author
Verdon 5

Created  05/02/2014 0 00 00
Updated  26/05/2016 0 00 00

«Entityitems <Entitynems
= At OutbounaFuightid
«Entityitems +ouboundFlightid

<EntityitemAttributes Fiightia <EntityitemARribute|

+ desgnator ! cenbtynemArbuteRelatonmips <Entityitem AttributeRe lationzhips o1 |*

- + designator

fightidentiner + eont
~nightids . + flightdentfier
<EnttynemAtrbate s .
<«EntitytemARributdReiationships «<Entityitems «Entityltems
InboundFlightType OutboundFlightType |
+aircaftReegi@ration «Entityitem

«Entityltems «EntityitemAtiributes :E‘:lmm_, ‘&':;'e'mm—
«EnttynemAnnbute s o-1 s pateRelationshios ~InbounaFiightType /[\0.1 0.1
+ regizration «EntityitemAttributes +OutboundFIightType

<EntityltemAtirbutes
«Entityitem. ~alcranType
«EntityltemAttribute s 0.1 «EntityltemAttributeRelationships
+ clamfication
+RIgNtT ypes
“NightianStatus «<EntityRemAtributes «<Entityltems
<Entityitems an FlightType
e |
J—— stionzhips kEntityltemAttibute Relationsips 1.

«EntityitemAttributes
+ s

<EnthHemARID fteRelationships <Entity kemAtiriby eRelationships

+networkid +DtTimes

<EntityltemAttibute s 1 -Eﬂlm"mf-
«Enttyltems «Entityltems
Notw orkid 2BThmes

EntityltemARributes
cta

«EntityltemAttibute s o
+ Identifier integer -
+ oot

eidt DateTime
tigt DateTime
tta DateTime

Figure 7: NSOV-2 NetworkOperationPlan Interface publish Parameter Definition diagram

SubscriptionResponse I | R -p!y to the subscription operation.

CLDMSemanticTrace CLDM_out_of_scope
UnsubscriptionResponse | I | -y to the unsubscription operation.

CLDMSemanticTrace CLDM_out_of scope

| I | T wind information.

CLDMSecTrace » urn:x-

ses:sesarju:airm:v410:ConsolidatedLogicalDataModel:S
ubjectFields:Meteorology:Wind

windDirection [ The angle representing the direction of the

wind source.

founding members

- Avenue de Cortenbergh 100 | B -1000 Bruxelles

e www.sesarju.eu 18 of 24
©SESAR JOINT UNDERTAKING, 2016. Created by DFS, EUROCONTROL, NORACON, NATMIG, FINMECCANICA,
FREQUENTIS, THALES, ENAIRE, DSNA, INDRA, SEAC and ENAYV for the SESAR Joint Undertaking within the frame of the

SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the source properly
acknowledged




Project Number 08.03.10 Edition 00.03.01
D65 - European ATM Service Description for the NetworkOperationPlan Service

CLDMSemanticTrace urn:x-
ses:sesarju:airm:v410:ConsolidatedLogicalDataModel:Subje
ctFields:Meteorology:Wind@windDirection

e I
urm:x-

CLDMSemanticTrace
ses:sesarju:airm:v410:ConsolidatedLogicalDataModel:Subje
ctFields:Meteorology: Wind@windSpeed
AirportMetNowcastPublication =

CLDMSemanticTrace
encoding

The speed of the wind at the current time at the
airport.

Message type to supply the publication of an
airport's meteorological nowcast.

CLDM._out_of scope

AirportMetNowcastSubscription

Message type to supply the basic filter used
in requesting an airport's meteorological
nowcast.

CLDMSemanticTrace
encoding

CLDM out of scope

AirportMetNowcastUnsubscription Message type to supply the basic filter used
in requesting an airport's meteorological
nowcast.

CLDMSemanticTrace CLDM_out_of scope
encoding

AerodromeCondition Clustering of Q codes data for the

MetNowcastPublication service message
CLDMSemanticTrace

CLMSema.nticTrace

urn:x-
ses:sesarju:airm:v410:ConsolidatedLogicalDataModel:S
ubjectFields:Meteorology: AerodromeCondition

The QNH pressure setting for altimeters to read
zero at the airport.

urn:x-
ses:sesarju:airm:v410:ConsolidatedLogicalDataModel:Subje
ctFields:Meteorology: AerodromeCondition@qnh

Table 6: Payload tracing to AIRM
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6 Service dynamic behaviour

The interface offers three operations, namely to subscribe/unsubscribe from the publication of the
data, and to notify the consumer on the data being available. The service dynamic behaviour can be
shown using the NSOV-5¢ Service-Event diagram created for the purpose. The following diagram
shows that the interaction envisaged between provider and consumer is an asynchronous
publish/subscribe “push” type MEP.

6.1 Service Interface NetworkOperationPlan

sd NSOV-5c NetworkOperationPlan Event Trace Descripﬁon/

Name: NSOV-5¢c NetworkOperationPlan Event Trace Description
Author:

Version: 1.1

Created:  14/01/2014 0:00:00

Updated: 21/04/2016 0:00:00

«Services
NetworkOperationPlan

NOPInterface

>+0

b3
-
bl

e[ ————

loop Multiple publications /

| blishAi i (ai Data -Airp ionPlanP

P P P

opt Cancellation /

becribeF: Airp ; Datal iption :Airp O ionPlanl iption) :L

4

oI
:
T
|

B N o O NS I S SN

Figure 8: NSOV-5c NetworkOperationPlan Event Trace Description
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7 Service provisioning (optional)

Service prototyping has been performed in the context of Airport validation exercises in SESAR (see
in section 8). The technology so far used for the technical interface is Web Services. The detailed
description of the technical service contract and service implementation for these exercises is part of
technical deliverables by project 12.6.9.

Regarding the infrastructure provisioning, the data sharing needs and operational requirements
indicate that the non-functional requirements for these services are relatively low:

NOP requirement
Item (agreed by P12.06.09
and 08.03.10)
Messaging pattern Publish/Subscribe
Message delivery None
reliability
Real-time message None
delivery requirements
Security mechanisms None
(message signature,
encryption..)
Message validation or None
transformation needs
Compression None
requirements
QoS None
Sizing of the exchange Not Specified
Transactionality Not needed

Interpreting the table above it is only required to provide an enabling infrastructure service supporting
best effort and non-real-time publish-subscribe messaging.
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8 Validation and Verification

8.1 Verification

Verification was performed according to the ISRM Rulebook [6] and the ISRM Verification Guidance

[71.

8.1.1 Verification Results

Verification was performed via manual inspection and assisted by a script developed in 8.3.10. The
verification outcome is completely free of errors.

Verification reports are in these files “Designed_Services_- NetworkOperationPlanService” and
“Designed_Services - NetworkOperationPlanService_Common” available in [16].

8.2 Validation

Validation for this service was be performed as part of the SESAR validation in the following
exercises:

e EXE-06.03.01-VP-609 [13]
o EXE-06.03.01-VP-549 [14]
e EXE-13.02.03-VP-749 [15]
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