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	Executive summary 
	The paper proposes the introduction of a Service Oriented Architecture in MARE( with a view to enhance the capabilities of the regional server.

	Action to be taken
	As per paragraph 5.

	Related documents
	a. STIRES 4/MED/6 – Med AIS Specifications 
b. STIRES 8/MED/4 – AIS and Satellite Ship Detection
c. IALA Recommendation e-NAV-140 on the e-Navigation Architecture

d. IALA Recommendation A-124 on the AIS Service (Edition 2.0)



1.  Introduction

The Mediterranean AIS Regional System (MARE() provides SSN with AIS information from the MSs participating in the MARE( network. MARE( is an integral part of the present SSN architecture, and has developed as a system via which participating states can provide AIS notifications to SSN in order to comply with their legal obligations.
The current architecture of MARE( was specifically designed and built to enable the exchange of AIS data between MSs in the Mediterranean region, adhering to the requirements of EU Directive 2002/59. By using modern technology, and by complying with recent recommendations and guidelines (emitted by relevant international authorities and associations such as IALA), it is possible to amend MARE( in order to support additional functionalities. This paper proposes the introduction of a Service Oriented Architecture in MARE( with a view to enhancing the capabilities of the regional server. This follows a path already taken by SSN, and is based on experience acquired from working with the Italian AIS network.
2. Current implementation of MARE( and system constraints
The current implementation of MARE( is thoroughly described in the Med AIS Specifications (STIRES 4/MED/6), and its main characteristics are summarised in the attached Annex.

The MARE( current constraints are as follows:
a. Each country must provide a single point of access and use just one NAISP installation in order to provide data to the regional server. This is an issue for some countries, such as Portugal, where AIS data is provided via two different sites (one for the mainland and one for the Azores). In order to work around this issue, the current architecture forces the administrator to define two different “countries” associated to Portugal.
b. Policies and access rights are strictly bound to the registered countries, and all proxies and web users inherit the policies of the country to which they belong. This design choice also has an impact when proxies and/or users which belong to other administrations (e.g. EMSA), or those used for special purposes, need to be created.

c. The maximum number of “countries” is 29 (including fake countries created to work around the above limitations), and this poses an upper limit on possible extensions to MARE(.
d. Since MARE( went live, a number of trials were carried out to test potential new services. For example, data acquired from sources other than AIS were injected in the system using dedicated proxies. The tests demonstrated that an improved maritime traffic picture can be displayed and processed when targets detected by different types of sensors (e.g. surface based radar or satellite-based Synthetic Aperture Radar) are shown together with AIS targets. Figure 1 shows the GIS module of MARE( displaying targets acquired by Satellite Ship Detection (SDD).
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Figure 1 – SSD (red) and AIS (blue/purple) targets displayed at the same time
The efficiency of these tests was limited by the fact that MARE( is only capable of managing AIS data. All of the data from other sources must be translated to the AIS format, as defined by the IEC 61162 standard, in order to be accepted, processed and displayed by MARE(.
3.
Proposed SOA implementation of MARE(
Many modern systems similar to MARE( are now featuring a Service-Oriented Architecture (SOA) in order to allow for maximum scalability and expandability. For example, the provision of an SOA was one of the main technical requirements of SSN STIRES. A service oriented approach is also one of the fundamental principles of the e-Navigation initiative presently being defined under the auspices of IALA (International Association of Marine Aids to Navigation and Lighthouse Authorities). The newest editions of the IALA A-124 and e-NAV-140 recommendations are a good reference for understanding how shore based AIS systems and, more generally, coastal systems should be designed, and compliance with the associated IALA service-centric Common Shore Based System Architecture (CSSA) will greatly enhance compatibility with future systems and services. 
For the above reasons the ICG proposes replacing the current version of MARE( with a new SOA based design, which for the sake of clarity, will hereafter be called MARE( II.
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Figure 2 – Simplified MARE( II diagram

The MARE( II core would comprise a number of modules, each executing well defined tasks, which would run on an application server and be connected by Java Message Service (JMS) queues. This approach allows for easy scalability and expandability of the system, because:

· more users (e.g. AIS national proxies) could feed the system with data, allowing more versions of the interface module to run at the same time, and;
·  additional source types could be supported by developing new interface modules. For example, in the diagram in Figure 3, the LRIT Server module implements a web service which is capable of interfacing with an LRIT data provider.
The effort required to introduce an SOA into MARE( can be reduced by re-using the software modules that the ICG has already developed for its new national AIS server.

A draft time plan is displayed in Figure 3.
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Figure 3: MARE( II implementation
4.
Expected benefits of MARE( II
MARE( II will be compatible with the current National Proxy installations, and will provide a very similar interface to web users, thus minimising problems when switching over. Moreover, MARE( II will employ well established open source technologies such as JBoss, MapServer, PostgreSQL and Apache, in order to cut down licence costs.
The MARE( II core modules and database will be designed to overcome the current limitations of the regional server, so that:
a. the number of real time data sources and users (e.g. national proxies) will only be limited by hardware capabilities;
b. real time data sources and users will not be limited to national AIS servers (other types of users with their own sets of policies can be managed);
c. web users will not only be associated with national administrations (other types of web users can be defined, each with their own set of policies and preferences);
d. types of sensors and data from systems other than AIS can be supported by implementing specific services to interface with external systems, as and when required. For example: LRIT data could be brought into MARE( by adding a module which implements the required web service; data from VTS could be exchanged by adding a module which implements the IVEF protocol; etc. The database could be expanded to conveniently store these new sets of data (which can complement AIS data) for display on the GIS by authorised users;
e. more generally, additional services can be easily implemented. For example, Figure 3 shows a module implementing a safety message manager which allows the authorised users to send messages to targets, and many other interesting possibilities could be identified. Each service can be configured so that only the desired categories of users are allowed to access them, and;
f. notifications can be selectively generated, based on a number of events, and presented to the desired categories of users. Events can be triggered by data received data, such as vessel position/speed in specified areas/range, active SARTs, safety messages, etc.

The enhanced capabilities and flexibility of MARE( II can also facilitate a tighter integration with external systems such as SSN by allowing wider and easier data exchange.
An interesting case that exemplifies the potential of MARE( II is the implementation of sub-systems such as the Adriatic Reporting System (ARS), which is also known as ADRIREP. This is presented in a separate document. 
5. 
Action required
Participating countries are requested to note the above proposal and provide their feedback.
Annex

MARE( main technical characteristics

[image: image1.png]EMSA

/’European Maritime Safety Agency



The current implementation of MARE( is thoroughly described in the Med AIS Specifications (STIRES 4/MED/6). The architecture of MARE( can be divided in two separate segments. The first segment includes software modules installed on hardware located inside the national borders of each participant State (PS). This part of the system is called National Proxy (NAISP) and acts as the gateway which enables the AIS data exchange between each national system and the regional server.

Figure 3 – Simplified MARE( diagram

The second segment includes software modules that are installed on servers located at the regional centre at the Italian Coast Guard Headquarters. The main services which must be provided by these modules are:  

· the collection and distribution of AIS data from/to the PS; 

· the storage of AIS data in the regional database, and; 

· the retrieval and analysis of the stored AIS data, and its display in predefined reports, diagrams and layered charts (GIS).

Both the NAISP and the CORE modules of the server were developed in C++ for maximum efficiency, although this provides lesser scalability when compared to more modular approaches.

An SSL secured TCP connection over the Internet is used for connecting the regional server to the national proxies. The regional system is designed to hold the data produced by vessels within the Mediterranean Sea area. MARE( was designed to manage up to 20,000 vessels, which was more than the number of AIS equipped vessels expected to be in the area at any one time.
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