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Executive Summary

Following the discussions and agreed list of actions from the 1st ODIP Workshop (February 2013) the Deliverable D3.1 Prototypes 1 has been drafted and accepted by all ODIP partners in September 2013. It gives an extensive analysis and formulation of 3 ODIP Prototypes, combining actions from the Workshop list, and leveraging on activities in ongoing regional projects and inititatives, such as SeaDataNet, JERICO and Eurofleets in Europe, R2R, US NODC and US IOOS in USA, and IMOS and AODN in Australia as well as making use of global activities in the framework of the GEOSS portal and IODE’s Ocean Data Portal  (ODP) developments.  

The 3 ODIP Protototype projects consist of:

· ODIP 1: Establishing interoperability between SeaDataNet CDI, US NODC, and IMOS MCP data discovery and access services using a brokerage service, and moving towards interacting with the global IODE-ODP and GEOSS portals, lead by SeaDataNet (Europe); 
· ODIP 2: Establishing a common deployment and interoperability between Cruise Summary Reporting systems in Europe, US and Australia by making use of GeoNetWork, and moving towards interaction with the global POGO portal, lead by R2R (USA); 
· ODIP 3: Establishing a prototype for a Sensor Observation Service (SOS) and formulating common O&M and SensorML profiles for selected sensors (SWE), installed at research vessels and in real-time monitoring systems, lead by AODN (Australia).
In the underlying Deliverable D3.2 Results and conclusions from Prototype Analyses  the 3 ODIP Prototype leaders (MARIS, LDEO, and UTAS) have further analysed the context and  formulated activity plans for the 3 projects, which have been accepted by the ODIP community. 

Introduction
The Ocean Data Interoperability Platform (ODIP) project aims to establish an EU / USA / Australia/ IOC-IODE coordination platform, the objective of which will be achieving the interoperability of ocean and marine data management infrastructures, and to demonstrate this coordination through several joint EU-USA-Australia-IOC/IODE prototypes that would ensure persistent availability and effective sharing of data across scientific domains, organisations and national boundaries. 

ODIP Workshops are held as part of WP2 and are instrumental for reviewing and comparing existing marine data standards in order to identify major differences between them, and propose how to overcome these through the development of interoperability solutions and/or common standards. 
Following the discussions and agreed list of actions from the 1st ODIP Workshop (February 2013) the Deliverable D3.1 Prototypes 1 has been drafted and and after considerable discussion accepted by all ODIP partners in September 2013. It gives an analysis and formulation of 3 ODIP Prototypes, combining actions from the Workshop list, and leveraging on activities in ongoing regional projects and inititatives, such as SeaDataNet, JERICO and Eurofleets in Europe, R2R, US NODC and US IOOS in USA, and IMOS and AODN in Australia as well as making use of global activities in the framework of the GEOSS portal and IODE’s Ocean Data Portal  (ODP) developments.  

The 3 ODIP Protototype projects consist of:

· ODIP 1: Establishing interoperability between SeaDataNet CDI, US NODC, and IMOS MCP data discovery and access services using a brokerage service, and moving towards interacting with the global IODE-ODP and GEOSS portals, lead by SeaDataNet (Europe); 
· ODIP 2: Establishing a common deployment and interoperability between Cruise Summary Reporting systems in Europe, US and Australia by making use of GeoNetWork, and moving towards interaction with the global POGO portal, lead by R2R (USA); 
· ODIP 3: Establishing a prototype for a Sensor Observation Service (SOS) and formulating common O&M and SensorML profiles for selected sensors (SWE), installed at research vessels and in real-time monitoring systems, lead by AODN (Australia).
Initial draft Workplans and progress, including tuning with ongoing regional projects and initiatives, have been discussed at the 2nd ODIP Workshop in December 2013. Since then further communication within the Prototype projects and within the ODIP community has taken place mostly by email. A further meeting took place at the EGU 2014 Conference end April – early May 2014 where the progress of the 3 ODIP Prototype projects were presented and discussed for further tuning. These inputs altogether have resulted in drafting the underlying Deliverable D3.2 Results and conclusions from Prototype Analyses which after circulation to ODIP Prototype leaders and final editing has been accepted. 
The underlying Deliverable D3.2 Results and conclusions from Prototype Analyses gives the the activity plans as formulated by the 3 ODIP Prototype leaders (MARIS, LDEO, and UTAS) for developing and implementing the 3 ODIP Prototype projects.

Note: This Deliverable is 6 months later than originally planned, due to propagation of earlier delay in D3.1 ODIP Prototypes 1, but also to anticipate having a good discussion with the full partnership about the approaches at the 2nd ODIP Workshop in December 2013, and taking 
into account insights and experiences gained during the first months after launching the ODIP Prototype developments.

Workplan ODIP 1 Prototype project
Objective:
To establish interoperability between SeaDataNet CDI, US NODC, and IMOS MCP data discovery and access services using a brokerage service, and moving towards interacting with the global IODE-ODP and GEOSS portals. 
Context:

Europe, USA and Australia each operate and manage their own data discovery and access service, including their own metadata formats, vocabularies, access control, data formats and data policies. There is a willingness to contribute to the global IODE Ocean Data Portal (ODP) and the GEOSS portal. An interesting way to achieve this is making use of a brokerage service that will harmonise the 3 regional services to a common level that can interact with IODE - ODP and GEOSS respectively. Following is a short description of each of the 3 regional basis and 2 global target services as well as of the GEO-DAB brokerage service:

· SeaDataNet CDI service in Europe:

The Common Data Index (CDI) service is part of the services of the SeaDataNet pan-Europrean infrastructure for marine and ocean data management and which nowadays counts more than 90 connected data centres from 34 countries riparian to European seas. It covers at present more than 1.55 million data sets at granule level with global coverage for a wide range of marine disciplines. Further development and population takes place through engagement in multiple European projects. CDI is a marine profile of the ISO 19115 content model and XML encoding has been upgraded end 2013 to ISO 19139 and fully INSPIRE compliant. Use is made of controlled vocabularies where possible. Service includes inter alia  discovery and access of data sets that are managed by the distributed data centres. Two types of user interfaces are provided: an extended search with various search fields in combinations and a faceted search. Data access is arranged by means of a shopping basket mechanism with tracking and tracing system of request processing and downloading. Various interoperability services are available on the metadata, such as WMS, WFS, CS-W and service bindings in CDI for supporting SWE and visualisations. Data are provided as SeaDataNet ODV ASCII, fit for use in the freely downloadable Ocean Data View software, while developments are underway for providing also all profiles, timeseries and trajectories data sets in SeaDataNet NetCDF data format. 
· US NODC service in USA:

The US NODC service covers in-situ, satellite and models data. Its volume is more than 150 Terabytes. All collections have metadata as FGDC and ISO 19115-2. Distinction is made in granules (comparable to CDI) and collections (groups of granules). These are linked by identifiers. NODC counts more than 150.000 collections with a global coverage for a wide range of marine disciplines. These are available via OAI-PMH. Both collections and granules are also accessible by a range of services: Geoportal REST API and web interface, CSW, and OpenSearch. The related data sets are accessible via HTTP, FTP, LAS, ArcGIS, OpenDAP, and TDS. Data are available in range of formats, but preferred is CF-compliant netCDF-4 with templates for feature types. There is currently no user authentication/ registration system, but this may be needed in the future for some specific services. US NODC maintains and makes use of a range of vocabularies, where it is experimenting with SKOS. Options for sharing the metadata are: harvesting directly from WAFs, retrieving multiple response formats (HTML, JSON, etc.) from Geoportal REST API and web interface, and using OAI-PMH for collections.    

· AODN MCP service in Australia:

The Australian Ocean Data Network (AODN) is a national network of organisations (government and science) in Australia and recently New Zealand has joined too. The AODN web portal provides overview and access to the data sets as collected and managed. The Marine Community Profile (MCP) metadata format is based upon ISO 19115 - 19139. GeoNetwork is used for the discovery (CSW) and mapping (WMS) services, while WFS and OpenDAP (TDS) are used for downloading. GeoNetwork is also used for harvesting between the data providers and AODN portal. The format of delivered data sets is NetCDF (CF). There is open access and no registration. The discovery service works originally at granules level and has recently been upgraded to collections level by means of a faceted search for ease of use. The AODN has a download cart for data retrieval. AODN builds and maintains its own vocabularies, thereby adopting also from others such as GCMD and BODC (SeaDataNet common vocabularies). The CSW at present works on collection level which encompasses ca 20.000 collections. 
· Global GEOSS portal:

The GEO initiative (2002 G8) is charged with developing the Global Earth Observation System of Systems (GEOSS) for 9 societal benefit areas. GEO states that ‘Earth Observation Systems should be coordinated and shared internationally to answer Society’s need for informed decision making’. GEO can be seen as a framework to promote international cooperation. It nowadays has 11 Communities of Practice, including the Ocean and Coastal Zone, but there are also other COPs which have relevance for the marine domain. GEO is not a funding mechanism but its global cooperation inspires research programmes. The GEOSS portal makes use of the GEO Common Infrastructure (GCI) which gives Discovery and Access Broker and Resource Registration for Earth observations data, information and services towards the 9 societal areas. At present GEOSS has 20 major data provider infrastructures connected, and gives overview and potential access to ~7 million collections and 65 million granules. Access to additional collections and granules is underway. GEOSS started out with demanding a common input and delivery by all potential contributing systems, but this approach has been traded for a Brokerage service approach. Since then the number of connected infrastructures and volume of data resources has increased in a spectacular way because the Brokerage provides a much lower treshold. Basis systems can continue their normal operation while the Brokerage takes care of the exchange to GEOSS. 

· Global IODE Ocean Data Portal (ODP):
The International Oceanographic Data and Information Exchange (IODE) of UNESCO-IOC was established in 1961 and strives to enhance marine research, exploitation, and development through exchange of data and information between member states. The Ocean Data Portal (ODP) initiative started in 2007 to facilitate discovery, evaluation and access to data. It not only aims at data users, but also at providing capacities and facilities for data providers. Discovery makes use of GeoNetwork and dedicated ODP services. Supported protocols are: CSW 2, OAI-PMH, SRU, OGC WxS, WebDav, THREDDS (GeoNetwork based), HTTP REST, SOAP, JSON, RSS/ATOM. The ODP Vocabulary is based on SeaDataNet Vocabularies with some extensions for climatology and other fields. Data access comprises both pull and push services. Data pull by HTTP REST and SOAP (online mode) and Data push by FTP and email (online, delayed).The metadata follows the ISO19... family. ODP has native support for Single Sign On (SSO) authorization and authentication but this is not enabled yet. For ODIP 1 perspective one could consider the 3 regional services from Europe, USA and Australia as IODE ODP Associated Data Units (ADU) which includes metadata exchange and then data access through the metadata (URI-based via portal or direct). The metadata exchange could use CSW. 

For the implementation of the ODIP Prototype 1 use will be made of the brokerage service concept (at metadata level). 

· GEO-DAB brokerage service:
There are many multi-disciplinary and multi-organisational data and information infrastructures which are heterogeneous in their realms, interoperability and organisation. So there is an ecosystem of autonomous infrastructures. The aim of GEOSS is to realise a community of communities by the systems of systems approach. Despite the large heterogeneity this can be achieved by building on the autonomous infrastructures and using 2 main interoperability implementations: 1) standardisation by means of federation and 2) intermediation by means of brokerage. The brokerage approach has many benefits, such as it lowers barriers for acceptance by existing repositories, it accelerates interconnection and it removes the need to impose common specifications. This concept was further developed in the EU FP7 EURO-GEOSS project and then adopted for GEOSS with great success. The concept is being further developed in the USA NSF Advanced Cooperative Arctic Data and Information Service (ACADIS) project a.o. NASA, the USA NSF Brokering Building Blocks for Earth Cube (BCUBE) project, and the EU FP7 GEO-WOW project. The present broker framework is called GEO-DAB brokerage service and is largely based upon the GI-Cat software as maintained by CNR.   
Directly involved partners: 

Lead by MARIS on behalf of SeaDataNet (Europe)
Partners: MARIS on behalf of SeaDataNet consortium, US NODC, UTAS on behalf of AODN consortium, CNR and IEEE on behalf of GEO-DAB brokerage service development team, and RIHMI-WDC and DFO-BIO on behalf of IODE ODP development team.   
Workplan activities:

It is very efficient to make use of the GEO-DAB brokerage service (as in use for GEOSS) that will harmonise the 3 regional services in Europe, USA and Australia to a common level that can interact with IODE - ODP respectively GEOSS. Considering the function of the 2 global portals as global guides and also taking into account performance issues it has been decided to establish this vertical interoperability at collections level. Next to this vertical interoperability by means of brokerage it is also planned that a horizontal interoperability will be established between the 3 regional systems. For this making use of OGC WMS – WFS services at granules level might be most suited.

Anyway the exchange will start at metadata level with URLs included in the exchanged metadata for requesting access and delivery of associated data sets by means of the related regional services. In a later stage also brokerage at data level will be considered, thereby including providing solutions for possible AAA systems (such as operated by SeaDataNet).

By using the GEO-DAB brokerage service there will also be excellent synergy with GEOSS and the USA based NSF EarthCube project as well as the BCube project, which is also run by USA but with an international dimension. 

The ODIP 1 Workplan has the following activities:

· Start with establishing interoperability between SeaDataNet on one side and GEOSS respectively ODP on the other side. This concerns:

· Establishing an XML output service by REST / CS-W at SeaDataNet portal at collections level, following CDI ISO 19139 Schema and supporting vocabularies, aggregating existing granules entries following a specific filter, in order to reduce the circa 1.55 million granules entries to a meaningful and more reasonable number of collection entries (MARIS);
· Uptake of SeaDataNet XML output by GEO-DAB brokerage and conversion to Brokerage Common Reference Model, thereby sustaining use of specific SeaDataNet vocab terms next to ISO standard terms (CNR, MARIS);
· Output of SeaDataNet collections as common XML by GEO-DAB brokerage by CS-W, OAI-PMH and possible other standard services as required by ODP and GEOSS (CNR)
· Uptake of GEO-DAB brokerage output of SeaDataNet collections into GEOSS and ODP, making use of any of the supported standard services (CNR, RIHMI-WDC)
· Check and finetuning of full process for complete and meaningful throughput from SeaDataNet towards ODP and GEOSS portals (MARIS, CNR, RIHMI-WDC)
· Agreeing and configuring triggers for full automatic and most efficient synchronisation between the different services in the chain (MARIS, CNR, RIHMI-WDC)
· Finalisation of this 1st phase is planned by June 2014 with demonstration at 3rd ODIP Workshop (August 2014)
· Continue with establishing interoperability between US NODC portal and GEOSS respectively ODP portals using the GEO-DAB brokerage, following comparable steps as done earlier for SeaDataNet (MARIS, US NODC, CNR, IEEE, RIHMI-WDC)  

· In parallel work on establishing interoperability between AODN portal and GEOSS respectively ODP portals using the GEO-DAB brokerage, following comparable steps as done earlier for SeaDataNet (MARIS, UTAS, CNR, IEEE, RIHMI-WDC) 

· These 2 parallel phases for US NODC and AODN are planned from June till December 2014 with progress discussion at 3rd ODIP Workshop (August 2014) 

· Analysing ways for harmonising vocabularies at the receiving GEOSS and ODP portals by work on semantic brokerage (MARIS, CNR, IEEE, BODC, CSIRO, US NODC, UTAS) – to be discussed at 3rd ODIP Workshop (August 2014)
· Establishing horizontal interoperability at granules level between the 3 regional portals by means of OGC WMS – WFS (MARIS, US NODC, UTAS) - to be discussed at 3rd ODIP Workshop (August 2014)
· Continue with analysing how the interoperability can be extended to direct data level by making use of a data brokerage service, interacting remotely with the regional data request and delivery services, thereby also taking into account the complications of  AAA services as operated by SeaDataNet (MARIS, CNR, IEEE, IFREMER, BODC, US NODC, UTAS and possible others) – planned for January 2015 – September 2015
Note: additional activities or changes in activities or planning can take place during the development based upon progressing insights.

Workplan ODIP 2 Prototype project 
Objective: 

To establish a common deployment and interoperability between Cruise Summary Reporting systems in Europe, US and Australia by making use of GeoNetWork, and moving towards interaction with the global POGO portal.
Context:

Europe, USA and Australia are undertaking efforts for administering the cruises and related data acquisition activities undertaken by their research vessels, as well as for innovating their related information systems. In addition all 3 regions are participating in the Partnership for Observation of the Global Oceans (POGO). As part of POGO a portal (http://www.pogo-oceancruises.org) is maintained which aims at sharing information on planned, current and past cruises to enhance awareness of opportunities, and to improve the cost-effectiveness of cruises. 
· European and POGO services:
The  Cruise Summary Report (CSR) gives a low level inventory of cruises with reference to observations and provides also a tool for tracking. CSR is part of the SeaDataNet metadata infrastructure and at present it contains more than 53.000 entries from more than 2000 RVs since 1873. It also includes historic CSRs from European countries from the ICES database from 1960 onwards. It also includes CSRs for a number of US RVs while working in European waters. CSR has been upgraded end 2013 to ISO 19139 Schema and makes use the SeaDataNet Vocabularies. It is based upon the ISO 19115 and 19115-2 (for measurements and samples part) content models. The format and interface also supports linking to trackcharts (image / WMS) and station lists. The CSR WMS service is being finalised and will display CSRs that have been supplied with their navigation tracks in GML. Work is ongoing for harvesting CSR XMLs between data centres and central portal using GeoNetwork. Moreover CSR XML entries are provided as web service and used as such in the SeaDataNet CDI service. This will facilitate retrieving data sets from specific cruises. 
CSR is also in use for the POGO RV portal. EurOcean (Portugal and Eurofleets partner) maintains a global directory of RVs, which are linked by ICES Shipcodes to CSR. The POGO portal has a focus on ocean-going RVs (length >60 metres) and is managed by SeaDataNet partners (BODC, MARIS and BSH). It gives the RV directory, the CSR directory and a directory of Cruise Programmes (CP). These planned cruises are gathered by BODC by dialogue with global RV operators and using a simple CP format. In the latter case BODC collects input also from non-European fleets such as from USA and Australia, but this takes a lot of effort and there is no steady flow. 
As part of Eurofleets work is ongoing for establishing a streamlined flow of cruise data information directly from the shipboard systems and getting direct input from European RV operators. The Eurofleets portal gives access to the directory of European RVs, CSRs and CPs of all European RVs. In addition it features a prototype for a Dynamic Vessel Tracking & Events System, using the onboard system. SeaDataNet partner BSH from Germany manages the central SeaDataNet CSR directory and services, which can be queried through the SeaDataNet portal. The CP entries can be gathered by online CMS or by CSV file exchange or by MIKADO XML. Central management is done by BODC while MARIS takes care of the POGO and Eurofleets EVIOR portals and services.

Every data centre includes its Local_CSR_ID as a unique identifier in the CSR XML. The central master (BSH) then uses the combination of Local_CSR_ID and EDMO_code of CSR author to manage unique CSR entries at the central portal and it adds a Central_CSR_ID for its public output services. The Central portal provides web services for internal use with Local_CSR_IDs and for external use with Central_CSR_IDs. These IDs are sustained and used for recognising updates and new CSR additions. BSH also provides the CSRs for Europe to ICES. However ICES maintains its own CSR ID numbering and various countries outside Europe also report to the ICES CSR database but not on a full scale. However this indicates that one should be aware of potential duplicates when bringing together the CSR collections from Europe, USA and Australia, because of RVs sailing through international waters and global scale charter/barter arrangements. 
· R2R Cruise Information in USA:
The mission of the Rolling Deck to Repository (R2R) project is to provide uniform stewardship of routinely-collected environmental sensor data from the US academic research fleet. As of November 2013 it covers 3266 Cruise IDs from 31 RVs with 24 Device Classes and 168 Device Make+Models. Furthermore this covers >3000 Person IDs from >400 organisations, >200 Portals and >25 Programmes. It publishes Cruise records in multiple formats: ISO 19115-2 Metadata records; OGC Web Services; W3C “Linked Open Data” + SPARQL endpoint; DOI-DataCite Metadata records, all using controlled vocabularies and best practices where available. For ISO 19115-2 it uses the vanilla schema, as provided by the NOAA/R2R Template, and it is adopting the SeaDataNet CSR 3.0 Schema. The NOAA/R2R records are published in a  GeoNetwork (GN) 2.8 based web portal. 
· MNF Cruise metadata in Australia: 

The RV voyage metadata in Australia is stored in the CSIRO Marine and Atmospheric Research metadata system, MarLIN, along with metadata on datasets from the Marine National Facility (MNF) and other sources. It gives per RV the survey details, voyage plan, voyage track and voyage data. The plans are loosely structured. There is a new Australian RV to be launched soon, which gives opportunity for possible innovation of the Cruise reporting. There are also separate systems in operation for other RVs. For ODIP 2 CSIRO will provide the best contact.  
Directly involved partners: 

Lead by R2R partners (USA) (LDEO – lead, SIO, FSU, WHOI);
Partners: R2R consortium partners; BSH, BODC, IFREMER, RBINS, CSIC, and MARIS on behalf of SeaDataNet, Eurofleets and POGO consortia; CSIRO and UTAS on behalf of Australian NMF consortium.     
Workplan activities:

The aim for ODIP 2 is to strengthen the cruise data and information management in each of the 3 regions by sharing, where possible, common formats and vocabularies, and to streamline and improve considerably the contributions of the 3 regions towards the POGO portal. ODIP 2 will consider the exchange of Cruise Summary Reports of completed cruises, but it will also look later into information about Cruise Programmes and Current Cruises. 

It has been decided that the global POGO portal will run on the SeaDataNet CSR 3.0 Schema, so that the regional systems for USA and Australia must adopt or achieve interoperability with this Schema and its vocabularies. GeoNetwork can provide an interesting way for exchanging the CSR XML entries between the regions and towards POGO as well as a facility for the R2R portal interface. In principle each region will focus on building its own portal which then can achieve mutual interoperability and harvested by SeaDataNet partners (BSH, BODC, and MARIS) for feeding the POGO portal. USA R2R has already decided to adopt the SeaDataNet CSR 3.0 Schema as its basis, but Australia is free to maintain its own model and vocabularies, in which case interoperability solutions towards  the common SeaDataNet CSR 3.0 Schema and Common Vocabularies must be achieved. 

The ODIP 2 Workplan has the following 3 main activities:
· Publish ISO Cruise Summary Reports following SeaDataNet CSR 3.0 Schema and Vocabularies at each of the regional nodes (BSH on behalf of SeaDataNet consortium; R2R consortium; CSIRO on behalf of MNF consortium) 

· Deploy GeoNetwork catalogs at each of the regional nodes, providing both a GUI (Web portal) and API (CSW service) (BSH on behalf of SeaDataNet consortium; R2R consortium; CSIRO on behalf of MNF consortium)
· Harvest GeoNetwork nodes into POGO global catalog to provide an integrated search (BSH, BODC and MARIS on behalf of POGO and SeaDataNet portals)
To achieve this the following tasks are planned:

· Evaluate and possibly upgrade support for SeaDataNet CSR 3.0 Profile in GeoNetwork (IFREMER, BSH, LDEO) - planning for finalisation early July 2014 
· Adopt R2R in USA to SeaDataNet CSR 3.0 profile and associated vocabularies which requires populating records and mapping vocabularies (R2R consortium with vocabularies support of BODC, MARIS, CSIRO):

· Person – map to eg. ORCID, RID, IODE

· Organization – map to EDMO

· Device Type/Model – map to SDN L05, SeaVoX L22

· Activity Type (Event Log)

· Data Parameter/QC Code

· Port – map to SDN C38

· Program – evaluate/map to EDMERP

· Discuss with MNF in Australia how they will approach interoperability from their local system towards the SeaDataNet CSR 3.0 profile and vocabularies (LDEO, CSIRO) 

· Establish Cruise ID authority scheme (LDEO, BSH, BODC, CSIRO) – to be finalised at 3rd ODIP Workshop (August 2014)  

· Work with BSH to harvest regional nodes into POGO and resolve possible overlaps (R2R, BSH, CSIRO) 

· Publish best practices - guidance document to describe all activities and for further  operation and maintenance (R2R, BSH, MARIS, CSIRO)   
In addition and for support of the USA activities also a number of student projects will be undertaken by the R2R consortium. Their results will feed into the ODIP project and progress will be discussed at the 3rd ODIP Workshop in August 2014 and published via the ODIP website. It concerns the following student projects:

· Map and/or populate vocabularies and directories

· Publish Linked Data

· Embed URIs in CSR ISO records http://data.rvdata.us/

· Deploy Linked Data API

· Provide GeoSPARQL advanced query support

· Publish SAMOS Terms+Data

· Ontology-based Matching

· Align with EarthCube-OceanLink
Overall it is planned that the core exchange of CSR entries from the 3 regional services towards the global POGO portal will be achieved by March 2015, possibly in 2 phases starting with Europe and USA followed by Australia. It will be discussed whether an expansion with Cruise Programmes will be possible in the remaining time frame till the end of the ODIP project.

4.
Workplan ODIP 3 Prototype project 
Objective:
To establish a prototype for a Sensor Observation Service (SOS) and formulating common O&M and SensorML profiles for selected sensors (SWE), installed at research vessels and in real-time monitoring systems.
Context:

OGC provides a family of standards specifications called ‘Sensor Web Enablement’ (SWE) which includes detailed information about the sensors making measurements and the platforms that carry the sensors using the Sensor Model Language (SensorML), general models and XML encodings for sensor Observations and Measurements (O&M), and a protocol to provide access to observations from sensors and sensor systems in a standard way (Sensor Observation Service (SOS)). 

Europe, USA and Australia are interested and setting steps to adopt SWE and develop standards that can be applied by operators of operational marine observation systems to describe in more detail their observations and to provide standardised access to these observations using the SOS service protocol. This can provide a way for direct access to the related data streams from operational sensor systems, such as real-time ocean monitoring networks and underway data from systems onboard research vessels. 
The SWE architecture comprises two major blocks: the information consists of the underlying conceptual models and encodings; the service model is the specification of services. SWE comprises SensorML profiles, O&M profiles and SOS services. SOS supports a number of key operations, such as Core, Transactional and Enhanced profiles. The Core profile comprises GetCapabilities, DescribeSensor and GetObservation. The latter works with the O&M profile: An Observation is an action whose result is an estimate of the value of some property of the feature-of-interest, obtained using a specified procedure. 
For SOS there are only a few applications currently available in the marine domain and there is a lot of scope as ODIP for setting practical standards going beyond the present applications.

· What’s happening in Australia 

A Virtual Machine (VM) with latest version of 52 North SOS has been set up by AIMS. This allows for easily setting up new instances of the 52 North SOS on the same VM or easily set up new VM’s. The current SOS has real time data from IMOS via the Davies reef Sensor network (every 10 minutes). The SOS is currently accepting requests so anyone can post/query to this (code available on request). Currently it uses minimal sensorML and O&M templates just as a starting point for future development. There is also minimal security at the service level so fewer road-blocks for other people to use these systems. It is open for anyone to test/try, can be quickly re-built, cloned or used as software test beds. 

There are also others in Australia working on SWE. This includes Bureau of Meteorology  (BOM) for implementation of a 52 North SOS service as a component of the National Environmental Information Infrastructure. Their objective is to deliver historical data from large datasets using SOS. Problem encountered is that SOS 52 North 3.5 could not handle this amount of data. As a result a set of improvements have been developed that have recently been included in the V3.6 release of 52 North. V3.6 has also been set up on the same platform as V4.0 and is available for testing. SWE activity also takes place in a number of projects at CSIRO. 

· What’s happening in the USA

The US IOOS Program has 6 - 7 years experience with SWE in the context of 11 portals for exposing ocean information at regional scales. With SOS US-IOOS aims for providing a uniform service level on top of the heterogeneous regional systems. The SWE family of standards can be applied to timeseries, profiles and trajectories data from buoys, tide gauges, ADCPs, gliders, and other common oceanographic data collection platforms. Several templates have been developed (V1.0) based on the 1.0 version of the relevant SWE standards, while developments are ongoing for migrating to the new released 2.0 version. These are published in the public domain. US IOOS has implemented these templates in 2 types of servers: 52 N (SOS) 4.0 and the ncSOS plugin for the THREDDS data server. A number of additions have been made to the 52 N server and use is made of an SOS-injector between the data sources and the 52 N server. This server supports GetCapabilities, DescribeSensor (sensor + station), GetObservation (O&M, NetCDF, CSV, KML, JSON). For the ncSOS server, an ncSOS THREDDS plugin is used to convert between CF 1.6 and O&M/SensorML. There are a number of clients and graphics utilities. There are also a number of SOS testing tools such as a NetCDF compliance tester. US-IOOS sees a number of potential collaboration activities between US IOOS and ODIP 3 and therefore is very interested to contribute to the ODIP 3 Prototype project. 

· What’s happening in EU 

There are several marine SWE activities in Europe ongoing. The SeaDataNet 2 and EuroFleets 2 projects each have a work package on SWE, lead by CSIC with contributions by MARIS and combined where possible, aimed at streamlining the flow of data from research vessels and fixed monitoring stations. In EuroFleets the focus is on software and tools for underway Ship Summary Reports, onboard data acquisition and remote e-access, while SeaDataNet is focusing on defining SensorML and O&M profiles for a range of instruments, sensors, and observation types. The motivation is to increase the level of information provided of instrumentation, use a common way to access RT data and instrument descriptions, and to enhance existing SeaDataNet metadata descriptors (CDI and EDIOS (describing monitoring networks and stations)). The first steps in SWE have been made in the Geo-Seas project by OGS for seismic data sets. Thereby specific SensorML and O&M profiles have been defined as extensions to the CDI format. These are supported by SeaDataNet vocabularies and can be generated with the MIKADO XML editor. These extensions provide means to describe the seismic instrumentation and use metadata. Moreover from the O&M object seismic visualisation services can be reached. This has been integrated into the operational SeaDataNet and Geo-Seas CDI service for several thousands of CDI entries for seismic data sets. This development is continued in the SeaDataNet 2 and EuroFleets 2 projects. Therefore a Roadmap has been established with 3 phases: specifications of requirements; implementation of descriptions, and implementation of services. The activities are now at the start of phase 3. The present state including definition of SensorML and O&M profiles for a number of instruments has been reported in a SeaDataNet Report, which is publicly available. So far this concerns time series, profiles and trajectories. Further work is needed for gridded data and instruments such as radar and swath. Coming activities in SeaDataNet and EuroFleets will focus on review and refinement of the SensorML and O&M profiles to Version 2.0, how to adopt MIKADO for generating the new profiles, and setting up services to test over SOS implementation and for Real Time data access, Ship Summary Report and Real Time data from buoys. Comparable work on SWE is also taking place by CSIC in the new EU FP7 NEXOS project which will have synergy with the SeaDataNet - EuroFleets activities and also the ODIP 3 project. SWE activities including SensorML and O&M profiles and SOS services are also undertaken by CNR within the framework of the RITMARE flagship project. This concerns VMs with 52°North SOS implementations for a number of monitoring stations. Also OGS is testing SOS services for 2 monitoring sites. In addition AWI is considering SOS services for its research vessels and is studying the results of SeaDataNet – Eurofleets, while IFREMER considers implementing the SOS protocol for its oceanotron server as used in MyOcean. IFREMER is also working together with CSIC for finetuning the sensorML and O&M profiles and for extending the MIKADO XML editor. BODC has started the implemention of a prototype ncSOS for glider and animal tag data.

· SOS and 52North

52North is a major developer and provider of SOS servers. Recent version is SOS 3.6 full SOS 1.0 implementation and elements from SOS 2.0. This also includes the contributions of BOM to give a performance boost, support streaming XML encoding, and more efficient Capabilities cache. Furthermore version 4.0 has recently been released. This has SOS 2.0 reference implementation (KVP), full SOS 2.0 and core elements SOS 1.0. It also includes lightweight SOS profile and SOS 2.0 Hydrology profile / WaterML 2.0.  Extensions have been included for US IOOS SOS.  52North is also developing a 52North Sensor Web Client and a Mobile Sensor Web Client. Outlooks are SensorML 2.0, and client development for REST-API and Javascript API. 

· O&M and SensorML update 
A star system can be used to describe the functionalities, increasing stars indicates increasing complexity of information:

   *  GetCapabilities

   *  GetObservation (feature, property, procedure, time, space)

  **  GetObservation - by ID

  **  GetResult

  **  GetFeatureOfInterest

  **  DescribeSensor

 ***  InsertSensor/DeleteSensor

 ***  InsertObservation/InsertResult

**** GetDataAvailability ?

The OGC SOS for observation data access presents the getObservation, getResult, describeSensor and getFeatureOfInterest operations. The O&M vocabulary comprises: Observation, Procedure, Observed property, Result, Feature of interest, Phenomenon time, Result time, and Valid time. Using these neutral terminology supports cross-domain data discovery & fusion. SensorML 2.0 is making good progress and several examples of templates are available. Not everything has to be solved with XML. There are other solutions such as Starfish Fungus Language (*FL) a lightweight alternative.   

Directly involved partners: 

Lead by UTAS on behalf of AODN (Australia); 

Partners: UTAS, AIMS and BOM on behalf of AODN; CSIC, OGS, IFREMER, MARIS, CNR, BODC, and AWI on behalf of SeaDataNet – Eurofleets and RITMARE projects; NOAA on behalf of US-IOOS; 52North.   
Workplan activities:

ODIP 3 is aimed at establishing a prototype for a Sensor Observation Service (SOS) and formulating common O&M and SensorML profiles using common vocabularies where possible for selected instruments, installed on vessels and in real-time monitoring systems. This will be done by pilots and comparing and synthetising of experiences between the various groups identified in Europe, USA and Australia working on marine SWE.

The ODIP 3 Workplan has the following activities:

· Establish a collaboration tool at Github, where inventories can be compiled and  shared;
· Compile an inventory of SOS services and their endpoints, bringing together detailed descriptions and documentation from partners and possible additional organisations;
· Compile an inventory of instrument SensorML records & O&M structures, bringing together detailed descriptions and documentation from partners and possible additional organisations;
· Compile an inventory of vocab and registry services, bringing together documentation from partners and considering NVS 2.0, SISSVoc and other relevant vocabularies services;
· Set-up working groups of partners to: 
· assess SOS performance for different SOS versions, volumes of data, different instruments, and so on   
· propose templates for SensorML/StarFl and O&M profiles for selected instruments and platforms 
· examine vocab services and potential mappings;
· Set up testbed with at least 2 public open SOS servers, one running V4.0 of the 52North SOS server and the other running V3.6; both servers should be fully open, so that anyone can undertake the full SOS set of requests including registering sensors and adding data. Both servers form an ideal platform for client development and service chaining experiments;
· Publish best practices and established standards as a cookbook for wider dissemination and uptake.   
The activities will be lead by UTAS and AIMS from Australia, but in every activity contributions from the other mentioned partners will be required. 

The 3rd ODIP Workshop in August 2014 will provide a good milestone for presenting progress on most of the activities and for demonstrating a number of the pilot services. Overall it is planned that the ODIP 3 Prototype project will deliver its final results by mid 2015. 
Terminology

	Term
	Definition

	CDI
	Common Data Index metadata schema and catalogue developed by the SeaDataNet project

	CSR
	Cruise Summary Reports is a directory of research cruises.

	GeoNetwork
	An open source catalogue application for managing spatially referenced resources. It provides a metadata editing tool and search functions as well as providing embedded interactive web map viewer

	IOC
	Intergovernmental Oceanographic Commission of UNESCO (IOC/UNESCO). 

	IODE
	International Oceanographic Data and Information Exchange (part of IOC)

	IMOS
	Integrated Marine Observing System: Australian monitoring system; providing open access to marine research data 

	ODP
	Ocean Data Portal: data discovery and access service, part of the IODE network

	ODV
	Ocean Data View (ODV) data-analysis and visualisation software tool.

	O&M
	Observations and Measurements: OGC standard defining XML schemas for observations, and for features involved in sampling when making observations

	OGC
	Open Geospatial Consortium: an international industry consortium to develop community adopted standards to “geo-enable” the Web

	R2R
	Rolling Deck to Repository: a US project responsible for the cataloguing and delivery of data acquired by the US research fleet.

	SeaDataNet
	SeaDataNet: EU-funded pan-European e-infrastructure for the management and delivery of marine and oceanographic data

	SensorML
	OGC standard providing models and an XML encoding for describing sensors and process lineage

	SOS
	Sensor Observation Service: a web service to query real-time sensor data and sensor data time series. Part of the Sensor Web

	SPARQL
	a query language for databases, able to retrieve and manipulate data stored in a Resource Description Framework (RDF) format

	SWE
	Sensor Web Enablement: OGC standards enabling developers to make all types of sensors, transducers and sensor data repositories discoverable, accessible and useable via the web

	US-IOOS
	US Integrated Ocean Observing System 

	WebEx
	On-line web conferencing and collaboration tool
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