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1. EU LRIT Cooperative Data Centre

This document gives an overview of the EU LRIT Cooperative Data Centre. The EU
LRIT Data Centre (EU DC) has been operational since June 2009 and EMSA hosts
and operates the EU DC since 5 November 2011,

The Long-Range Identification and Tracking (LRIT) system is a global ship
tracking service developed under the co-ordination of the International Maritime
Organization (IMO) and available to IMO Contracting Governments,

The LRIT Data Centres (DC) collect, store and provide LRIT information {ship
position reports) to users worldwide through an Internet based network.

The main function of the EU DC is to provide positions of EU flagged ships
worldwide and non-EU flagged ships passing or coming to Europe via the
exchange of messages with other Data Centres.

There are currently 27 Member States, Norway, Iceland, Croatia and 5 Overseas
Territories  Participating in the Data Centre. Around 9000 ships are
monitored/tracked by the Data Centre and around 3 million messages are
processed per month with around 190,000 position reports per month being
exchanged with other Data Centres. There are around 600 users of the EU LRIT
Data Centre.
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e ?
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DC
USER WEB —~" SHIP DATABASE
INTERFACE INTERFACE

Figure 1 — The EU LRIT DC within the LRIT System

The high level architecture of the EU DC is shown in Figure 1. This shows the
general flow of messages which are sent from the ship, via a satellite, through a
communication service provider (using various communication networks Inmarsat
C, D, iridium}, an application service provider and then to the EU Data Centre.
The DC has an interface with the Ship Database which includes all the ship
related information for each ship registered in the database for an EU flag and the
EU DC receives a copy of the Ship Database once a day. The Data Centre has a
User Web Interface for users to be able to access the LRIT information and some
Participating countries of the EU DC also use an XML interface or web service to
receive streamed data.

The exchange of messages between DCs is done through the International Data
Exchange (IDE) which can be seen as the communication hub of the LRIT network
(Figure 1). The IDE routes the messages to the proper destination by using
address information contained in the Data Distribution Plan (DDP), an XML
document maintained by the Contracting Governments and made available by the
DDP Server, hosted at IMO.

Not shown in Figure 1, the EU DC also has an interface with the Invoicing and
Billing System which allows the EU DC to bill users when they request LRIT
information as well as change the rate of reporting of a ship and allows invoicing
of other Data Centres. A journal is sent by the EU DC to the Invoicing and Billing
system to allow these transactions to take place.
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1.3._SOFTWARE AND TECHNOLOGIES USED

The LRIT DC is based on several software modules allowing an easy deployment
and management of the LRIT DC system. It embeds software COTS, such has the
Tomcat and the Jetty engines.

The LRIT DC is basically a data driven system, which handies messages received
from others systems (ASP, IDE, DDP server, etc.). The internal communication
between the LRIT DC sub-systems is also data driven.

The LRIT DC system architecture privides a high service availability system, which
minimizes downtime and prevents message loss. The LRIT DC has been designed
to respond to demanding requirements in terms of latency and performance.

There are three main categories of software components:

s Core Components
* User Web Interface
* Monitoring Tools

1.3 SOFTWARETECHNOLOGIES = =~~~ —

The following software technologies are used in the EU LRIT DC system:

* Database: the LRIT DC system is using Oracle 11g database. All the sub-
systems written in JAVA are using the Oracle JDBC drivers and the Hibernate
persistence framework.

* Web Application Server: The LRIT DC web application is running in the
Tomcat JSP and Servlet engine.

* SOAP web service and SOAP engine: the web services of the LRIT DC system
are running in the Jetty engine, embedded in the Java application of the
corresponding sub-system. The CXF services framework is used to implement
the SOAP web service

* Logdl: is used by the LRIT DC system to handle log files. It allows an easy
configurable way to define the content of log files according to log levels and
software components.

* Web Ajax Framework: the LRIT DC web interface is built using the Ext JS
cross-browser JavaScript framework for rich web apps.

* Apache Commons: several Apache commons libraries are used within the
LRIT DC (bean-utils, collections, dbcp, logging, pool, io)

* Custom made: several Custom made libraries are used by the LRIT DC
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1.5. SOFTWARE ARCHITECTURE

A graphical representation of the LRIT DC System Architecture is shown in Figure
2. The central component (MOM) is a library that provides a logical
communication bus between the sub-component:

¢ ACQ: message reception

¢ POST: message dispatch

*  WAS and WS: web user interface
* CORE: message processing

¢ DDP RULES CHECKER: data access rights entitlement based on the Data
Distribution Plan

]

SHIFDEHOTIF-Service | [sHiFDE-Cent j MAP-SERVER

3

EMSA-SHDB-PROXY

DCWS-Client hf
DC-WAS

="

D5 X -304 LK1

2119
z/| &
QIR
SR
EU\
vl f Y
(2]

SM2d-d33/301
SAIA-804IHS
SMDJ-ONITTIE

SMIA-304 LNIWK G

e iDCWS-Service s

DC-CORE
LAL-ERT-MGR —| Lm-:quss-r-uca ]

IDDP-MGR —| Lsmpnﬂ-msn ]

’MT—MGR j [ stippos-TRM |

PRICE-MGR

DDP-RULES-CHECKER

Figure 2 — LRIT DC system software architecture
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The LRIT DC components are responsible for the following tasks {see sample Use
Case diagram in Figure 3:

- message reception from external systems, e.g. the ASP
- message processing
- message storage

- message delivery to external systems, e.g. the IDE

package Input/Outpit messages Management [ @ InputiOutput messages managemerit UC Dg ]J

E—n

% Input/Output messages Management | ‘
_% | - IDE
Billing Module “\&\

-
< Handle a received
¢ h\

— e message
- e

DDI{Sewer - g
[ 2= / -+ DDP Server
/ /

-3 // __‘__./ L &

K Send a mesngem Shi
Ship BB T ;% )
STIRES Module

AN
Billing Module

Bl

STIRES Module

Figure 3 - Message Management {Use Case diagram)

The LRIT DC Core is composed of 15 sub-systems. The business model comprises
more than 70 classes.

1.6. USER WEB INTERFACE

The EU DC has a User Web Interface (UWI) is built using the Ext JS cross-browser
javaScript framework for rich web apps and is running in the Tomcat JSP and
Servlet engine, Around 29 menus host an interface with many features such as:
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user management, worldwide map view, detailed filtering features, customizable
web interface, manual LRIT requests menu, ship integration reporting and
monitoring menu, administration menu, etc.

The following figure shows the worldwide map view of the EU DC UWTI:
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Figure 4 — EU LRIT DC Map View

1.7. MONITORING TOOLS

The EU LRIT DC is continuously monitored through a custom made monitoring
tool specifically tailored to the architecture and requirements of the system.

It is composed of:

* Supervisors: which look into the application, identify alerts and warn the DC
operators; these are mostly bash scripts.

* Reports: which include system incident and performance information; these
are in html

* Web Interface: which is the interface for the DC operators

*  Wiki: which contains all operational procedures for the DC operators
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Figure 5 - Main environments and servers

In terms of System Architecture, the EU LRIT DC system is composed of:

+ 2 sites: primary and secondary;
* 3 configurations: nominal, redundant and disaster recovery; and

* 3 environments: production, training and devtest.

(Porto)
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Figure 6 - External Interfaces

The external interfaces between the DC system and other systems consist of web
services. For all of these web services, the same principle is adopted: it consists
in the exchange of a message which content is defined under the form of an XML
schema.

There are around 9 active external interfaces with around 10 WSDLs, 22 message
schemas and operations, and 20 messages types.

Internaily, there are around 70 internal interfaces with around 3 WSDLs, 9
message schemas and 4 messages types.

1.10. NETWORK

For each site, the EU LRIT DC network is set-up thanks to:

» 2 firewalls (External and Internal)
¢ 3 LAN switches
* 2 VLANs (Management and Applications)

* VPNs

10
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External connections are limited to interfaces illustrated in Figure 6 and are
assured by DNS/https. Internaily, the two sites are connected through a VPN
which creates a remote network between them through a public channel
(internet).

The EU DC should process any regular position report in the system from the time
it transmitted by the ship within 15 minutes.

The EU DC should process and handle any request sent by an LRIT Data User
within 30 minutes of the time the LRIT Data User requested the information.

The EU DC should operate 24/7 with an availability of:

* 99 % over any 1 month;

* S5 % over any 24 hour period.

The EU DC should have:

* seamless switch-over to local redundant servers;

» seamless switch-over to remote disaster recovery site server

The average size of an LRIT position report or a request message is of some
kilobytes. The size of the DDP message is approximately 2 MB.

11
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1. CleanSealNet

The Service Oriented Architecture approach based on interoperable
recommendations (compliancy against the standards) is a crucial aspect to be
addressed in CSN, not only because they represents the principles on which the
service was originally designed and implemented, but mainly because they cutline
how the service itself can and should continually improve. It is based on these
principles that new CSN related components, or modules, will be developed (i.e.
platform monitoring and oil spill drift models); integrated (i.e. Vessel Detected
provisioning to IMDatE); and new data sources added (i.e. optical satellite).

The CleanSeaNet Data Centre (CSN-DC) offers Its functionalities as a combination
of two set of software components: a) the Maritime Earth Observation System
and, b) the CSN Clients.

Satellite images are planned and tasked by EMSA, and acquired via a network of
Service Providers {presently CLS, EDISOFT, E-GEQS, KSAT and EUSI). The data,
hereafter referred to as Earth Observation packages, is delivered to EMSA and
inventoried in the MEO (see Figure 2). The derived information is then
disseminated to the users through the following standard web services: Web Map
Service (WMS), Web Feature Service (WFS), Web Coverage Service (WCS), and
Catalogue Service (CSW). To perform the aforementioned tasks MEO shall
comprise the following components: Ingestion tools (PDS and ISM), the
geospatial services (WMS, WFS, CSW, WPS, and WCS), the MD5 service, the JOU
service and Ordering.
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Figure 1- Conceptual CSN Architecture

1.1. AVAILABLE DATASETS

CSN service processes the following satellites:

RADARSAT 1 and RADARSAT 1
COSMO-SkyMed

TerraSAR-X

in the future SENTINEL missions

Furthermore the following MyOcean meteo-oceanographic data are acquired:

sea surface temperature

surface current speed & direction
chlorophyll a concentration

ice edge

surface winds

MAIN CAPABILITIES:

identifying and tracing oil pollution on the sea surface
monitoring accidental pollution during emergencies
contributing to the identification of polluters
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« Discovery. CSN resources (e.g. datasets, dataset series, geospatial services
or sensors) are inventoried in catalogues in order to make them searchable

and discoverable,
+ Data Acquisition Request and Feasibility Analysis. These components deal

with how EO systems and sensors can be programmed such that the desired

datasets can be downloaded and processed after their retrieval.

* Product Ordering. The product ordering allows EMSA to enter into a
commercial relationship with the EO data provider, in order to task and
acquire the desired datasets. ~

+ Ingestion. Raw datasets which are retrieved by EO sensors have to be
acquired, processed and geo-referenced by CSN.

¢ Online Data Access and Presentation. It is a set of services that allow to
access at the data processed by CSN.

CSN provides the following data through standard service to IMDatE and

moreover CSN enables S2S with the EU MS:

Oil Spill features, Vessel Detected (OGC- Web Feature Service 1.1.0);
Simplified SAR images (OGC - Web Map Service 1.1.3);

Grid SAR images (OGC - Web Coverage Service 1.0 );

Discovery capabilities based on Metadata (OGC - Catalogue Service 1.1.1
(ebRIM profile)};
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1 Introduction

The SSN Ecosystem may be defined as the technical framework encompassing the following EMSA maritime
applications: SafeSeaNet, Integrated Maritime Data Environment, Earth Observation Data Centre and LRIT
Cooperative Data Centre. As such the SSN Ecosystem is the provider of a number of different maritime information
services to Member States, EU bodies and relevant third party partners.

While currently these services are provided through, inter-alia, individual graphical user interfaces (GUI), the
objective is to develop a single front-end platform {i.e. a singie GUI) supporting all configurations required to cover
existing legal and operational requirements for all services provided through the SSN Ecosystem.

This SSN Ecosystem GUI (SEG) will be implemented throughout the course of 2016 ang will be the front-end of the
different maritime information services and as such will be the common platform to display and perform operations
on, inter-alia, SSN information (e.g. ship, voyage, incident and hazmat data, as well as STMID information), vessel
positions (e.g. T-AIS, LRIT, SAT-AIS, VMS, Radar, etc.), Earth Observation related products (e.g. satellite imagery,
oil spill detections, vessel detections, etc.), alerts, incidents, and ancillary data (e.g. met-ocean). The SEG will
therefore cater for all services provided by the SSN Ecosystem and as such serve different user communities and
cover the needs of different user domains.

1.1 Scope of the SEG

Referring to the figure below, the SSN Ecosystem itself contains all of the elements within the dashed rectangle.
The back-end components, represented by black boxes, are the technical applications on which all maritime
information services are based on. The front-end components are divided into 2 categories: the operational and
auxiliary-supporting. The SSN Ecosystem [common] Graphical User interface, represented by the red box, falls
within the operational category, is not service specific and thus covers all relevant maritime information services.
The different maritime information services, exampies of which are illustrated as orange hoxes, will therefore be
served through this front-end component. The auxiliary-supporting front-end components are either service and
application specific (e.g. CSN Planning, LRIT billing, etc.) or horizontal services which do not fall within the SSN
Ecosystem GUI (e.g. Common Management Console). As such they will continue to be served through their own
front-ends,

One of the guiding principles for the development of the SSN Ecosystem Graphical User Interface (SEG) will be the
ability to configure the GUI in-house and be able to set up different operation/services both independently and
quickly. Whenever possible the intervention of external contractors for service configurations should be avoided as
this will enable EMSA to reduce cost and increase the rate to which we can respond to incoming needs and user
requirements.
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Qverview of the SEG / European Maritime Safety Agency
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1.2 Main Wireframes
This section provides a short summary of the main design approach for the presentation layer.

1.1 Overview

This section provides an overview of the layout.
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Tables Timeline Thumbnalls
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‘ Figure WF1: Overview of the SSN Ecosystem GUI.
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1.2 The main screen

Figures WF2 and WF3 show the maln screen of the SSN Ecosystem where no obJect is selected.
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Figure WF3: Overview - no object selected function button and bottom pane expanded

1.3 The Command and Info window

The command and info window, as can be seen in Figures WF4 to WF7, is a general window with certain
architecture to show image, information, downloads and functions of any object selected in the map.
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Figure WF4: The Comrﬁand and Info window architecture.
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Figure WF5: The Command and Info window, where a vessel is selected.

Figure WF6: The Command and Info window, where an Earth Observation image is selected.
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Flgure WF7: The Command and Info window in the map, where a vessel is selected.

14 Timeline, tables and thumbnails

The bottom pane can be switched between Thumbnails, Tables and Timeline {TTT) and whatever selected is
updaied in the command and info window and selected in the map.

The bottom pane pops up automatically with certain functions such as “Integrated ship profile” or in cases to show
results in tables. The user can manually show/hide the bottom pane via the double arrows in the bottom pane bar.

See Figure WF19.

Switch between TTT
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<@ Eﬂﬁ_ib
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;
v\
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T W v Q

wo @

EELFEEE 1;.
1 v

Go through categor:

9 o~
Alva 'a = . =
H Show/Hide navigation map

Figure WF19. The bottom pane bar.

The list of “My fleet’, target of interest (TOI}, earth observation images and more, can be displayed as thumbnails

or tables.
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Figure WF20: The bottom pane in thum

1.3 Technical aspects

bnails mode, the image selected can be seen on the map and selection and
info window.

The SEG integrates with a wide range of business services from SSN, EO DC, IMDatE/STAR, LRIT CDC and
THETIS. Therefore it is necessary for the backend services to be well controlled and documented. The figure below

provides the high level architecture.

An integration layer will be placed between the SEG and the backend components in order to support
‘independence and isolation” from the underlying Business Services provided by the Backend Components, thus
supporting Business Data Mash-ups from different Backend Components and Modularity.

The CMC includes the upgrade of the EMSA Identity Management solution as well as the CARD which is a

repository of access rights policies.

SEG
Integrafion Layer ‘;
Ser\{lces f 0SB
Registry
EIS 'l  STAR  EODC LRITDC

Figure 1: Architecture
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1.4 Technologies
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The front end web application is being developed using OpenLayers, Angular JS on the client side and Spring MVC

version 4.2 for the server components. WebGL is used for rendering objects for a 3D view functionality. The

application features a REST interface to be used by the web application for information updates on the web user

interface.

The application connects to the remaining EMSA services via HTTP, mostly the communication will be through

EMSA'’s Oracie Service Bus that proxy all internal EMSA services hiding future interface changes from SEG. In
some cases the SEG is able to connect directly to the services via REST or SOAP interfaces.

__Technology Version _ Usedfor

AngularJs 1.4.8 Client side logic
implementation

WebGate - SS80 token validation, HTTP
header enrichment with the
current user

Weblogic Server 12.1.3 Application server
supporting the server
components of the
application

Spring Core 424 Base l1oC framework used

Framework for server components
development

Spring MVC 4.2.4 Creating the REST interface

Framework for remote communication
between components.

Spring Security 4.0.3 User Authorization

QueryDSL 4.0.7 Creating SQL queries to be

performed to the database.

Oracle Exadata

Data Persistence

--- End of the Document —
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1.1 Introduction to IMS apps

The first IMS app project deployed an operational mobile solution to EMSA users of integrated services. This included:
*  Development of iOS and Android application to address a set of use cases, including:
o Vessel position & detail information
©  Area centric query
o Incident reporting
o Oil spill monitoring and feedback

*  Development of the IMS web services on top of EMSA’s Oracle Service Bus that connect to all other web-services
needed by the mobile application

= integration with the EMSA's single sign on via Oracle AP Gateway
Three separate versions of the application were developed, tested with the end-users and deployed operationally:
= i0S (smartphone)

* i08 (Tablet)
*  Android (Tablet)

1.2 Main screenshots

This section provides a short summary of the main design approach for the presentation layer,

The following image shows the main application sereen,

1: Top bar functionalities:
a) side menu button
b) Layer selection
c) Time slider

2: Search

3: Vessel symbol

4: CSN detection

5: Centre position
coordinates and scale

Electronic Nautical charts
(ENC) as background

1

The following image shows the main menu detail.
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The following image shows the basic search results.
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Actanced Guarch

1.3 Architecture

The averall architecture of the current implementation can be found in the foliowing image.
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EMSA has implemented the Oracle AP| Gateway solution for the mobile application to interact with the existing |dM. This will:
1) Provide user authentication
2) Allow access to EMSA resources
3) Provide login / logout functionalities
4) Identify the user's role

The EMSA IMS mobile application consumes information provided by the IMS web services. These web services are deployed
on top of EMSA’s Cracle Service Bus and are connected to the backends of IMDatE/STAR, EQ DC and the ENC/CMAP maps.

CartoDB is currently used as catalogue service to inventory all the multimedia contents metadata. This is a standard catalogue
service that provides standard interfaces as Open Geospatial Consortium Catalogue Services (OGC-CSW) and compliant with
INSPIRE discovery service. Additionally CartoDB is used for:

Storing meta-information about uploaded content
- Storing menu preferences and lists to be used in the application
- Storing credentials for the cloud storage

The EMSA IMS mobile application uses Dropbox to store uploaded rich content (video, images and documents).

The mobile applications follow a Model-view-controller (MVC) architecture, centered on a view controller which orchestrates the
map and relafed views. The map view controlier depends on several loosely coupled modules that implerment the application
persistence and web service access layers.
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--- End of the Document ~—
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1. IMDatE

Given below is a summary of the main data sets collected and processed by
IMDatE as well as the interfaces and the main functional blocks.

Available datasets:

L

Position reports (coastal AIS, S-AIS, LRIT, VMS, other)
Non-cooperative targets (VDS, coastal radar)

Voyage and cargo information

Events {geo-referenced incidents)

Ship particulars

EQ images and spill products

PSC inspection information

User Community assets and mission-specific information
Video streaming and files

Nautical and cartographic maps

Meteorological and tidal information

Main functionalities of IMDatE:

Addition of new streams of data (AlS, S-AlS, coastal radar, shipborne
positions and radar, VMS, etc) for a particular user community

Creation new alerts and reports (email, PDF, SMS) simply by
configuration

Configuration of new graphical web interfaces (symbols, associated
colours, user provided data) for a given user community (VTS, fishery,
border control, anti-piracy etc)

Allows user community specific data to be provided {ie. ICCAT file and
incidents from EFCA, ship registry from EUNAVFOR) and displayed ~
little configuration is required.

Set-up a dissemination of vessel positions in a number of
formats/protocols depending on the user needs.

Create a template of automated behaviour monitoring (based on
behaviour algorithms) that can be set-up by specific users. IMDatE
provides the framework to add new algorithms and combine them, and
the surveillance engine to detect the behaviour.

Aggregate maritime data from multiple applications.

Current functional blocks:

Multi-source ingestion component {see sources mentioned above)
Data Fusion Module
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* Satellite AIS data processing module

*  Ability to tailor Operation/Services.

¢ Graphical User Interface

* Common Geo-Registries

* Automated behaviour monitoring engine and algorithms
* Alerting and report generation engine

Interfaces with other systems:

As mentioned previously, IMDatE connects directly to other systems providing
maritime data (principally ship positions: coastal radar, VMS etc, voyage info,
incidents). Namely it interfaces today with:

* SafeSeaNet

* THETIS

¢ CleanSeaNet

* EU Long-Range Identification and Tracking Cooperative Data Centre (EU
LRIT €DC)

* VMS systems located in the Member States and other EU bodies.

* IMO LRIT distribution facility

* National position reporting systems (patrol vessels, poliution response
vessels etc)

¢ Commercial and national Satellite AIS providers

The IMDatE system Is designed following an event driven architecture. On one
side external applications provide information (e.g. ship positions or voyages) in
native format. These messages are systematically transformed into an XML
canonical data format (CDF) and transmitted further into the processing pipeline
via the Java Messaging System (WebLogic implementation).

The processing pipeline for each type of data is composed of a set of processing
and transformation stages interconnected via JMS with CDF payload in pipes and
filters architecture. The processing results are selectively stored in a central
database and distributed to internal and external endpoints,

All critical components (Web Logic application servers, Messaging Servers,
applications) are redundant and in high availability configuration. An enterprise
service bus (Oracle Service Bus) is used to provide location transparency and
processing pipeline configurability.
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1.3. SOFTWARE AND TECHNOLOGIES USED _

IMDatE uses the following software products and versions (where no version is

specified the version is under review);

® & & =

WebGL for web client visualisation
WeblLogic Server Version: 10.3.4.0
ORACLE RAC Database version: 11gR2

Liferay Portal Enterprise Edition: 5.2 EE SP5 (upgrade to the
newer version 6.1EE is foreseen during this year)

Oracle Service Bus Version: 11.1.1.3
RedHat Linux 6.2

Oracle Complex Event Processor (TBD)
Oracle Entitlements Server 11g (11.1.1.5)
Oracle Coherence (version TBD)

MySQL

Jasper reports

Zorba XQuery processor

GeoServer

Nagios

S25users

Hurnan users
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IMDatE is integrated with EMSA Identity Management framework (shared with
other applications):

Oracle Access Manager 10gR3 (10.1.4.3.0)

Oracle Identity Management 10gR3

Oracle Internet Directory 11g R1 (11.1.1,3 - 11.1.1.5)
Oracle Virtual Directory 11g R1 (11.1.1.3 - 11.1.1.5)

1.4. SYSTEM PERFORMANCE AND

The system is designed to have the following system performance and
availability:

* 95% availability over a year.
» Ingest up to 80 positions messages per second
e Operate with 250 concurrent users.

The IMDatE provides a web based user interface implemented via a set of portlets
in the EMSA enterprise portal (Liferay).

The main portlet is a map-centric view with additional information panels such as:

Selection information

L ]

« Map Search

= Avallable queries
¢ Map Layers

e Time view

This portlet can be configured for serving different user communities by the
concept of ‘Operations’. An Operation defines a set of features and configuration
options defining the symbols, labels, available menu options and user interface
elements. The image below shows a typical map view with panels and symbois
that are customised according to the specific Operation. This configuration allows
customised services to be delivered to new users in the order of weeks rather
than months.
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A fine grained authorisation engine, based on the Oracle Entitlement Server,
implements the policies authorising the access to the different user interface
resources for each given user
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1. Technical Overview

This part gives background on the information systemn THETIS and presents an overview of the technical
landscape of THETIS.

The European Maritime Safety Agency (EMSA) was established under Regulation 1406/2002/EC for the purpose
of ensuring a high, uniform and effective level of maritime safety. Among its tasks, the Agency has been entrusted
with the project management and operation of the information system THETIS in order to help the Member States
of the Paris MoU (PMol) in the implementation of the new regime of port State control inspections. The system
supports the implementation of Directive 2009/16/EC on Port State Control as amended including its Implementing
Regulations, Directive 99/35/EC on a system of mandatory surveys for the safe operation of regular ro-ro ferry and
high-speed passenger craft services, and relevant elements of Regulation 319/2009 on Common Rules and
standards for Recognized Organizations and Directive 2009/17/EC establishing a Community vessel traffic
monitoring and information system as well as the provisions laid down in the text of the memorandum of the Paris
MoU. THETIS serves as an information source to facilitate the Port State Control inspection in the broadest sense,
and is designed to handle various data simultaneously and keeps necessary separation of information, for instance
the support of the implementation of Directive 2012/33/EU amending Directive 1999/32/EC as regards the sulphur
content of marine fuels and for support of the implementation of Directive 2000/59/EC as regards the Port
Reception Facilities in module THETIS EU. The system has the capacity to interface with other national,
community and international maritime safety-related databases or information systems. For instance, information
on ships in the system is enriched with information from other sources such as the databases of the Recognised
Organisations, the IMO GISIS database or the SafeSeaNet system.

L2 L Ll

1.1 Technology Summary

The THETIS system and its module THETIS EU are Java web applications, running on Weblogic application
server that stores and updates data in an Oracle database.

The system is using Liferay portal for the human interface. The JQuery technology, which until now supports the
THETIS user interface tier, is currently being replaced by the ExtJS framework, thus replacing all of the existing
portlets with new versions of those portlets based on ExtJS version 5.x.

The integration is done with WebLogic Integrator.

The user management is done through OAM (Oracle Access Manager for Single Sign On) and OIM (Oracle Identity
Manager for Identity management).

The Bl reporting is done using Jaspersoft tools.

The Mobile Client for usage in an offline environment is done using Adobe Air.

1.2 Environment

The development and testing is performed at Development Contractor’s site and on Development Contractor's
environments, while verification for acceptance and final production are performed at EMSA premises and on
EMSA environments by EMSA personnel in conjunction with representatives from the Member States and intra
muras consultants.

THETIS environments at EMSA:

Test,

Training,

Pre-Production (clustered),
Production (clustered).
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THETIS Pre-Production and Production environments are made of portal cluster (runs Liferay), load balancer
cluster, business cluster, RAC database and WLI cluster for system to system interfaces {interface with the SSN
application, and other webservices) and sftp server cluster.

1.3 Current Metrics

TUETS CeniS o Cone Metiics

Number of Lines of Code 229585
Number of Files 3735
Number of Classes . o 3079
Number of Methads 19487
Number of Accesssors 9502

R rarad 2 T I R TN e gl
SHETISSCrent Dafabaseictics

Schema PSC_QOperational Number of Tables 310
Size 62 GB
Schema PSC_Historical Number of Tables 223
Size 62 GB
Schema PSC_Batch Number of Tables 54
Size 161 MB

i T - s ,‘f’f;” ARBYTTE BT k3 7 W%:D' iy
BHETSED *curehtsslircs Caagmsicsl

Number of Lines of Code 30768
Number of Files 428
Number of Classes 399
Number of Methods 2185
Number of Accesssors 1679

WHETISEUR CarEntBaGhssenstE iyl
Schema SULPHUR_Operational | Number of Tables 30

Size 550 MB
Schema SULPHUR_Historical Number of Tables 19

Size 537 MB
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2. Licenses

2.1 Main System

/ European Maritime Safety Agency

Il‘r-_i}_l 1 Fv":'l 1

Business and Integration tier

12.1.2.0.0 (upgrade to the newer

version is foreseen during 2016)

Java version

1.7.0_65 64-Bil {uipgrade to new
patch set are applied regularly )

Oracle Database version (running on Exadata)

11.2.0.4.5 (upgrade to 12c
planned for 2016}

Liferay Portal Enterprise Edition: Portal framework shared across
several applications

6.2 EE (latest patches applied
and regularly upgraded)

Oracle Service Bus Version: integration layer

11.1.1.3

openLDAP: Maritime applications user repository

24

ProFTP: sfip server

RedHat Linux: operation system

6.4 (upgrade to version 7
foreseen)

Sencha ExtJS version

5.0

2.2 Oracle |dentity Management

Changes to the User Management with new functionalities and possible access restrictions (data restrictions or
functionality restrictions) inside the application will have to be addressed by the Contractor at application level.

T 7y [y
ersion;

Oracle Access Manager

109R3 (10.1.4.3.0)

Oracle Identity Management

10gR3

Oracle Internet Directory

11gR1 (11.1.1.3 - 11.1.1.5)

Oracle Virtual Directory

Mg R1(11.1.1.3-11.1.1.5)

Project to upgrade 1dM suite to 11gR2 (or later) will run during 2016.

2.3 Mobile Client

WWersion

Adobe Air

4.0
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2.4 Liferay

Version

Liferay Portal Enterprise Edition 6.2 EE

2.5 Jaspersoft

Jaspersoft Bl JasperAnalysis Professional 5.6.0

Jaspersoft ETL (TIS) (Enterprise Edition) version 522

2.6 Build Environment

Version
Red Hat Enterprise Linux Server (Tikanga) 5.4
Apache Maven 3.05
Apache Ant version 1.8.4
Apache Archiva 211
Hudson 3.21
Sonar 4.5.2
Subversion 1.8
TeamForge 8.1
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