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e Operational context

* Interface and behaviour of project VIS
* VIS typical sequences
e VIS functionality
* VIS Service Specification

e Usage of project VIS
* Service Design

e Service Implementation
* |Installation, configuration & deployment env. requirements
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Sea Traffic Management Services
Creating a safer, more efficient and environmentally
friendly maritime sector
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VIS operation context
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Introduction to STM, MCP
SeaSWIM and MCP

STM=Sea Traffic Management
MCP=Maritime Connectivity Platform
SeaSWIM=Sea System Wide Information Management
IR=Identity Registry
SR=Service Registry
SSC=SeaSWIM Connector

a0

Payload schemas

I % e o)
Application - - Application

and operator I and operator

Safe information exchange
according to SeaSWIM and

MCP rules and procedures
through SeaSWIM Connector

SeaSWIM

* Registered and documentation available in SR

T —
=

ISI:A TRAFFIC MANAGEMENT == = : 3 e . -
Co-financed by the European Union
Connecting Europe Facility

= = AR R -
- 2 >-




o (1T

STM

SEA TRAFFIC MANAGEMENT

v

/" OnBoard Systems \

Planning
station
STM
Module

ECDIS

SeaSWIM overview
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Main payloads in STM Testbed

Voyage Plan

Vessel _
Performance Data Crew List Cargo

RTZ TextMessage S124 PCM

Route Info Route Waypoint Route
Schedule
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Service Registry

The Service Registry contains information about the services and is the main
source of service information for both developers, providers and consumers
of services.

Service s ped$ 4 implementer

producer Publish senice Discover service
specification specification
Service
Registry
Discover service Publish service
instance instance
Service consume rvice provider

Service consumption Use senvice > Service
implementation implementation
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Service Registry

The service descriptions in Service Registry is divided into three levels.

* Service Specification
Technology agnostic description of the service, often in the operational context
E.g. Voyage Information Service Specification

* Service Technical Design
Technology dependant description of a service design that realizes the service specification
E.g. Voyage Information Service Technical (REST) Design

* Service Instance Description
The actual consumable service deployed and exposed public interface
E.g. Ship Cinderella Voyage Information

Comment N
High level, technology independent service description T = -
B ’ Service Specification & ServiceDataModel
mcludng = el + seniiceDatallodel e
- Requirements
- Interface specification 1 1
- Data structure definition
- Dynamic behaviour description rS rs
-etc_
Comment [N
Description of a service technical design, including the EEasil=chnicalbesign + servicePhysicalDataModel ServicePhysicalDataModel fmi
chosen technology and formal interface defintion (e.g.,
WSDL), etc. 1 1
Comment &y
Description of a service implementation and EeRicsnstance
deployment, including the service access point,
service provider information, coverage information,
etc.
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References

VIS Documentation

http://stmvalidation.eu/service-catalogue/
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Interoperability

Reference: HOW-TO Find interoperable services to consume

Service Consumer Service Provider

Server server

Payload schemas

Application
and operator

Application
and operator

* Service

SeaSWIM

Interoperability is gained on several levels, common Service Technical
Design and common payload Information Exchange Models (such as
RTZ, TXT, S100-based messages) is two keys to interoperability.
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SeaSWIM
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Application Application
Service 1 Service 2

Service |dentity

Registry Registry
Communication between Communication between
Application services Application services
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SeaSWIM
DSTM sequence example
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STM Module

Route
optimization
service

Service Identity
Registry Registry

Co-financed by the European Union
Connecting Europe Facility




ST Textessage PortCall (Exchange) eas
Message

T
Voyage.
ore 10 Gudeles for Voyage Planning

+(intended) Route
] +Gtended) Track
+ Aveas knoun o b afected by frequent periods of low ity

Vesel ersons Group Route o Group.

et
Route

5] + Cargo dstiouton

vl
Departre

e

information groups
Vessel Partcars Group

Descrptiestatus
Enumeratiestatus

VesselCericates

e
(oo ] e
e || (B

“Construction weight”

+ Indicaton of areas where position ing s ccal

]
i [

Servie speed

informaton groupn
Time Group

£

Time of Arival

oo

einfarmton groups
ramic

Vessely
- VesselDispiacement|

( ] [ — Estimated Time of PlamedTmeof | [RecommendedTime of | | ActualTime of 5] + Panorpassage
pe pov e Oepartre oepartre oeparure oeparure +anforvoysge
]+ Pamnadspeed
Portifomation
st whrechange n machinerysatus
+rosmiy of Naigaton Hoards
*adotavigaionaWamings
] Reaity nd cociton f vessts ravigtoral sment
satespeed
5] #Saing Ovections
“seachat

cenumerations
GeometryType

Ve
informationgrovps informationgrovpn +Tideables
NavigationGroup ] +Troffcconditons

Vesselengincering Group. +TraffeValume
Requir essl
i Vsl speed Loss fo] + True directon of R
Specd ossdue owaves. +Vessel Conciion and tate:

Speedossdue towind 5]+ Vessel Tuming Crde

Tolpecalos prom— Narber + Westher ot Srviceavalabity
FuelSaved Aokt ouch
cargoDescripton - [— FueisavedRetne om

+Weather Routsing nformation
wnformation groups
DepthGroup.

A drafeGroup

iformation roups

infomaton groups
Vessel Speed Group Water Group.

—_—
o s
it pai T

SwelGroup

Under Keel Gearance

WindGroup

i i m
[Depth] Safety Margin|
]| | [ | [ }
Planned ‘ Reguatory Water Actual Pomnd )
b N - M - M M i
+ Min + Min - Min -

TP T . i <
s — ——

SEA TRAFFIC MANAGEMENT

Co-ﬁnancéd by the Europeah Union
Connecting Europe Facility




VIS — Service Interfaces (overview)

SEA TRAFFIC MANAGEMENT

«block»
STM Module -v1
«block»
SeaSWIM Connector
. v2
publishMessage
publishMessage
authorizeldentities
authorizeldentitie
callService
" N «block»
callSomvice findlOrganization I: SeaSWIM central
~ = ] services
callServic
findldentities ﬁ"dse“’@r]
findldentitie ~
findService
findServices X
o | subscribe ToVoyagePlan
getVoyagePlan
o
uploadVoyagePlan I::l
Notify forward intercepted
getMessage uploadTextMessage authenticated incoming service
getMessage o service frequest Il
uploadArea
ACK
O
O \
|
\
«service»
Voyage Information
Service
(o o]
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«abstract interface»
STM Onboard Notify Interface

+ Notify(Notification): responseObj D/

«service»
Voyage Information Service

N

4

VIS — Service Interfaces

«Interface»

SeaSWIM Connector Service Private Interface
+ callService(callServiceRequest): callServiceResponse

+ findServiceldentity(findServiceldentityRequest): findServiceldentityResponse
+

identityServiceRequest(identityServiceRequestRequest): identityServiceRequestResponse
+

+ findOrganizations(findOrganizationsRequest): findOrganizationsResponse
registryServiceRequest(registryServiceRequestRequest): registryServiceRequestResponse

(IR
/ Vo
/ IR
/ [N
/ Vo
/ [N
/ \ v
/ \ \\
/ | \
/ | \
/ | 1
‘ vt
«Interface» \ 0 «Interface»
VIS Private Interface | \\ VIS Get Interface
| it
+ publishMessage(string, messageType, STMMessage): responseObj \ | + gatVoyagePlan(GetVoyagePlanObject): GetVPResponseObject
+ getMessage(int, string): Messages | \
+ authorizeldentities(identityDescriptionObjects, string): responseObj ‘\ \\‘\
+ findldentities(findOrganizationsRequest): findOrganizationsResponse \ W\
+ findSemices(findServiceldentityRequest): findServiceldentityResponse \ "
+ callService(callServiceRequest): callServiceResponse ¥ T
\\ \\ «Interface»
\ \ VIS Upload Interface
¥ )

4 uploadVayagePlan(itz:route, URI, URN): responseObj
+\ uploadTektMessage(stm:textMessage, URI): responseObj
+ “ uploadAre\a(Sthl:DataSet, URI): responseObj
\ \
\ \
\

«Interface»
\ VIS Subscription Interface
v
+ subscribeToVoyagePlan(SubscriptionObject): responseObj

+ removeVoyagePlanSubscription(SubscriptionObject): responseObj
\
\

\

«Interface»
VIS Acknow ledgement Interface

+ acknowledgement(DeliveryAck): responseObj
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«abstract interface»
Voyage Plan subscription callback endpoint

+ uploadVoyagePlan(rtz:route, URI, URN): responseObj

«abstract interface»
Acknowledgement Interface

+ acknowledgement(DeliveryAck): responseObj
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VIS — Share voyageplan, sequence

«block»
STM Module -v1.0
oo

Ship
«block»

Voyage Information
Service

«block»

SeaSWIM Connecto
vi ©©

Manual or automatic search for
relevant identities/actors to give
authorization to Voyage Plan

K findidentities)

findldentities()

»
L

A

showldentities()

Authorize 0 or more identities to
share the Voyage Plan to

: authorizeldentities(URN, URN[])

ﬁ’

lcreate ACL(URN, URN[])

'
findService(findServiceParameters)

]

addSubscriber(URN, subscriptionParameters, URN)
I

A

v

Updated Voyage Plan is
published

1' publishMesage(STM_Mewga

sendToSubscribers()

lcallServi ce(_uploadVoyagePlaLRTZ)
L

validateSchema(STM_Message, URI)
|

callService(_uploadVoyagePlan, RTZ)
L

:SeaSWIM «block»
Connector vi Consumer Service
T T
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
I I
> |
o |

'
checkAuthentication(URN)
'

uploadVoyagePIan(routeL:i
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VIS — optimize route, sequence

:SeaSWIM :Route Optimisatio
Connector vl Service
"middle”
I internal side
t

I
I
I I
:I setConfig() :
setConfig :
(object) Example of interaction pattern
The Routé Optimisation Service
has an endpoint where "ships"
can requést optimisation by
posting a' UVID (and perhaps
2) subscription parameters). The
optimised route will be sent to
the "UVIIjI owners" VIS by finding
endpointito post the optimised VP
I

:STM Module -v1.0

publishMessage(RTZ)

Y

I
I
I
I
I
|
[optional]:validateSchema(endpoint, RT.

storeMessage(RTZ): datalD

I
?:I ; search for Route Optimisation Services()
I

I
findService(findServiceParameters): ser\ﬂ:éDescri ptionList

g findService(findServicesObj):
serviceDescriptionList

-
y :serviceDescriptionList

I

|

E} : present list of services()
I

I

[3] ; select service(s)

! authorizeldentities(URN, URN[]))
L

o

l ; createACL(URN, URN[])
I
I

callService(endpoint, UVID)

- —{

I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
»
L
- l
-
:serviceDescriptionList
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
callService(endpoint, UVID): response :

clj<__| initiate https( POST(U\Q))'
1< ‘response J
y: response I :
Co-financed by the European Union
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VIS — optimize route, sequence continued

:STM Module v1.0 :SeaSWIM :Route Optimisatior

Connector vl Service
middle
ntemnal side

?3 ; findService endpoint GET VoyagePlan()

getVoyagePlanByld(UVID): RTZ

SEA TRAFFIC MANAGEMENT

checkAuthentication(URN): result
(@]

. getVoyagePlanByld(UVID): RTZ

checkAuthorization

(UVID, Identity)

[authorized]:
getMessageFromCache(UVID)

RTZ

:RTZ

0
u (@)

e ; Optimise Route()

! ; findService endpoint POST VoyagePlan()
uploadVoyagePlan(RTZ)

checkAuthentication(URN): result

uploadVoyagePlan(RTZ)

[optional]:validateSchema
®——(STM_Message, URI): boolean

storeMessage

notify(datalD) (STM_Message): datalD

A

‘transactionlD

:transactionld

R
=
J

A

! ; findService endpoint POST textMessage()

uploadTextMessage (textMessage) C

checkAuthentication(URN): result

. uploadTextMessage(textMessage)

[optional]:validateSchema
®——(STM_Message, URI): boolean

storeMessage
notify(datalD) (STM_Message): datalD

A

response

:response

getm D): STM_M 1

e B R 1)

____L_C

o
}
\
6
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VIS — functionality

§ Towards
R STM Towards
o
I Module SeaSWIM
SEA TRAFFIC MANAGEMENT or similar
«block»
Voyage Information Service
blish N «functional block»
EJ Manage New VP
send voyageplar
- - (service c all)
- «functional block» «functional block»
«functional block» Voyage Plan [ Send to authorized :]
Manage Update VP storage subscribers
. ", = «functional block»
authori EJ Handle authorization
«functional block»
e
Manage subscription L:] to VP
request
«functional block»
Handle ACL «functional block»
Manage GETrequest E:] getVoyagePlan
«functional block» outgoing service call I
caliservice (_J Handle service calls L:]
P : «functional block» Seasva Service
J Find Service Regidtry or Sea r:]
SWIM Connector &

(O

Ej « i block» SeaSWIM Identity. E
J Find Identities Registry or Sea SWIM

Connector

_notify «functional block» «functional block»
() Handle ge queue and Forward incoming Voyage [—————————{_J uploadVoyagePlan
notification Plan
I \
«functional block» «functional block»
Storage for incoming Forward incoming Text [ { ] uploadTexiVMessage
messages Message
I
o «functional block» K
g g E Fetch messages from «functional block» r:] ploadA
storage Forward incoming Area L
«functional block» r
Handle ACK if requested ACK
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VIS — service specification

o
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» Service identification
» QOperational context
» Service overview

« Service datamodel
« Service data exchange model SeaSWIM interface
« Service data exchange model private interface

» Service interface specification
* VIS SeaSWIM interface

* VIS private interface

« Service dynamic behavior

Service provisioning
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VIS — service design

\\S
S
&
() T it

SEA TRAFFIC MANAGEMENT

« Technology introduction
« Service design overview
* Physical datamodel

« Service interface design
« SeaSWIM interface

* Private interface

« Service dynamic behavior

A
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VIS — service implementation/ instance
STM i /

o
SEA TRAFFIC MANAGEMENT

» Overall description

« Service coverage

* Required input

« Qutput from the service

 Functionality description

« Dynamic description

 Allowed operations
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SeaSwim

Connection Central
Ship Services

Secure

Onboard or Shore based VIS service

-

/

|

VIS SSC
Instance

SSC VIS Voyage
Instance = Stakeholders

Co-financed by the European Union
Connecting Europe Facility




VIS deployment alternatives

o
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VIS - 3rd party

VIS - Planning Centre

VIS %ﬁj
~

sV [
Module lvis SSC

#/I

Ship System

— 1 [ ] Work
~[ssc | wvis App

( VIS - Service Provider

VIS - onboard ship

VIS - Shore Centre

VIS SSC

(A <
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SMA VIS Implementation

SMA STM Production

@ VIS

Cloud Service (classic), 2 instances
smavis.stmvalidation.eu

VIS.Private
Web Role
HTTPS

Port 444

) /

App Service
prs.stmvalidation.eu
HTTPS

Port 443

PRS Admin Web

App Service
prsadmin.stmvalidation.eu
HTTPS

& seis

Cloud Service (classic), 2 instances
smaspis.stmvalidation.eu

VIS.Public
Web Role
HTTPS

Port 443

Web Role
HTTPS
Port 444

@ Database Server

SQL Server Azure
stmproduction.database.windows.net

One database per VIS and SPIS instance

VIS.Private

\‘

MC Production

VIS.Public
Web Role
HTTPS
Port 443

? Id Registry

api-x509.maritimecloud.net
HTTPS

Port 443

&@

sr.maritimecloud.net
HTTPS

Service Registry

Port 443

PRS DB

Port 443
Google Authentication
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SMA VIS Implementation

SEA TRAFFIC MANAGEMENT

Azure Cloud Service
https://stmvistest.cloudapp.net

VIS Private API VIS Public API
Port: 444 Port: 443

VIS DB Server
smastmuvistest.database.windows.net

Instance 1 Instance 2 Instance n
DB D] ] DB
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Handle incoming call

Azure Cloud Service
https://stmvistest.cloudapp.net

SEA TRAFFIC MANAGEMENT

VIS Private API VIS Public APg
Port: 444 Port: 443

VIS DB Server
.nastmvistest.database.windows.net

Instance 1 Instance 2 Instance n
DB DB DB

Incoming external call to: https://stmvistest.cloudapp.net:443/VIS1/V2/uploadTextMessage
Caller is authenticated using client certificate
Target instance is extracted from the tenant/ instance parameter | URL
VIS instance creates database connectionstring using information from tenant parameter
VIS saves the text message in the database
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https://stmvistest.cloudapp.net:444/VIS1

SEA TRAFFIC MANAGEMENT

Handle outgoing call

Azure Cloud Service
https://stmvistest.cloudapp.net

VIS Private API VIS Public API

I
wn
Port: 444 Port: 443 ]

VIS DB Server
smastmuvistest.database.windows.net

- Instance 1 Instance 2 Instance n
DB DB DB

Call from STM module to: https://stmvistest.cloudapp.net: callService

Target instance is extracted from the tenant/instance parameter | URL
VIS instance creates database connectionstring using information from tenant parameter
VIS reads instance settings from database, including client certificate
VIS executes the call service operation using the client certificate
Co-financed by the European Union
Connecting Europe Facility
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