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[bookmark: _Toc20841044]Introduction
OceanWise has a real-time environmental data management system named Port-Log.  Port-Log is now used by most ports in the UK and increasingly by overseas ports and the energy sector globally.  
The types of data handled by Port-Log include water level, water quality, directional and non-directional waves, wind and weather, current speed and direction, and air quality, although the system can be expanded to include other data types as necessary. 
Port-Log receives data in real-time from sensors, manages it in a database and makes the data available via web pages and web services for use in maritime operations.  Typical applications include Vessel Traffic Services (VTS), maritime pilotage, wind farm management and weather forecasting.  
In addition to displaying and disseminating data in real-time, Port-Log stores data securely over time to provide a historical time series.  Typical applications include engineering design and operational planning, survey correction, environmental assessment and sea level monitoring. 
Port-Log customers have expressed an interest in making their data available for wider use outside their organisations.  This action is being encouraged by governments to facilitate private and public sector data sharing and to enable coordination and more efficient use of resources.    
Whilst private sector organisations have stated that they are willing to make their data more readily available, the process of doing so MUST be as simple and least time consuming as possible (Ref.).
The first step in facilitating the above is to make potential users know the data exists and once they know that it exists where and how the data can be accessed.  It follows, therefore, that Port-Log should be able to create MEDIN compliant metadata that describes the Port-Log system and its contents, and to submit that metadata to the MEDIN repository.  
In response to this opportunity, and to encourage private sector data sharing, MEDIN agreed to contribute funds on a 50/50 cost sharing basis to the design and development of a Port-Log discovery service that could be tested and implemented within MEDIN.  
OceanWise will solicit permission from its Port-Log customers to enable the service, so the metadata can be made available.  One such customer, Peel Ports, has already agreed to this.
In addition, the results of this work will be published as a resource for organisations wishing to automate the generation of metadata from real-time data collection systems.

[bookmark: _Toc20841045]Methodology
Port-Log is a live environmental monitoring data collection, management and display system to which new customers, stations and sensors are added on a regular basis.  New customers are either added to an existing shared Port-Log server or provided with a dedicated server, which is cloned from a ‘source’ server and configured for their purpose.
The source server and hence its clones are updated with security patches and software upgrades on a routine basis.  All servers are monitored continuously for performance, resources adjusted accordingly, and backed up.
In addition to new monitoring stations being added for new customers, existing Port-Log customers can add existing or new monitoring stations to their network.  A station can comprise a single sensor, or a suite of multiple sensors, reporting a variety of different data types and parameters.  Stored vocabularies are used when and wherever possible. 
Each sensor is associated with a calibration record.  During normal operations, it is possible to add calibration records for new sensors and to add new calibration records to existing or replacement sensors.
Details of the sensor calibration records are stored in each Port-Log database, along with sensor (instrument) manufacturer, model and serial number.  Each sensor is associated with a station and each station is associated with a customer (who is deemed the data owner).  An event log records all changes.
In order to be efficient, to align itself to the above approach and to meet the objectives of this work overall, the creation, maintenance and dissemination of metadata within Port-Log must be automated.  
To achieve this aim, elements of each metadata instance must be stored in the Port-Log database and be capable of populating the metadata automatically, for example, in response to any of the changes described above.  A new metadata instance is therefore generated when:
1) A new customer is added to Port-Log and the customer has agreed that the metadata can be disseminated (tick-box).
2) A new station is added by an existing customer.
3) A new sensor (instrument) is added to an existing station.
4) There is a change in the calibration record of an existing sensor.
5) There is a change of sensor (replaced or removed).
6) Any other details are updated.
ISSUE 1 – Metadata that describe a dataset for discovery purposes will be created on a per site, per dataset, per calibration basis. A new calibration applied to a dataset will result in new dataset metadata that supersedes the dataset metadata for the old calibration.  It does not overwrite it.

ISSUE 2 – So far, we have considered Port-Log metadata to be dataset metadata.  Guidance is required on whether service metadata is relevant in this context.  Metadata associated with time bound datasets downloaded from Port-Log would always be considered dataset metadata.
But the dataset/service metadata distinction is a construct of the ISO/TC 211 standards. I wouldn’t raise the distinction in this context. The metadata describe the data that has been downloaded. 
There’s a question of what needs to be recorded in the metadata so that it’s useful to the user. This can be determined by putting yourself in the position of the user. 
How is an interesting question. I don’t think we are bound to use the ISO / TC 211 encoding in this context. If we’re freed up from this then I think it will be relatively easy to come up with a way to present the metadata so that the data can be well described. What’s on my mind are two things in particular. First, it will be a bit strange to get XML returned from an otherwise JSON API. Second, I think that ISO / TC 211 XML will be hard for users to deal with. But all of this is a question to be determined. I’ve only considered the Medin discovery aspects so far.  
Metadata Source Assessment
In order to automatically create and update the metadata, it is necessary to have the required values stored in the Port-Log database.  
Each metadata element contained in the MEDIN profile has been assessed against whether equivalent data is stored in the Port-Log database.  The results of the assessment are presented in the table below:

	Name
	Notes
	Is the content already in the database

	Resource title
	Each dataset in the database has a name which can be used to populate this
	The resource title is formed from: <site name> - <dataset name>

	Abstract
	Description of the dataset
	A means of recording an abstract in the database on a per site, per dataset, per calibration may be needed.

At the moment it is created during metadata creation with the following template:

Port-Log timeseries dataset measured at a site named <site> in <cluster>.  The dataset name is <name>. The parameters available for the dataset are: <parameter list>.

	Type
	This will be 'dataset' for all records so it can be hard coded in the creation
	The need for service metadata is bound to decisions on how the data will be provided to users. If it is provided by a service (e.g. web API) then that service could be described by discovery service metadata.

	Resource locator
	If the dataset is available online then the URL for accessing the resource must be provided. This relates to the question of how online access can be provided to the data.
	URL to be constructed on the fly during metadata creation.

	Unique resource identifier
	This is an identifier of the dataset not the metadata. I think each dataset has a UUID which could be used in this case. This should be prefixed with a namespace which can be the internet domain of the owner/provider
	Version 5 UUIDs are created from a namespace URI which is formed as:

http://www.port-log.net/site/<site uuid>/dataset/<dataset name>

This way they can be created in a repeatable way. But otherwise, the database does not have the concept of an identifier for a dataset that is stable and globally unique.

	Resource language
	This can be hardcoded in the metadata creation to English for the time being
	Not needed - ENGLISH

	Topic category
	Each dataset must be categorized into one or more topic categories. The values are drawn from various BODC controlled vocabularies.
	Tides, met, buoy, waves, water quality, CTD and currents = oceans

Met and AQ = climatatologyMeteorologyAtmosphere

Rivers = inlandWater

	Keywords
	Each dataset will have one or more keywords. Keywords is a complex structure that includes the keyword, a URI since it'll be drawn from a controlled vocabulary and the citation of the vocabulary (title, publication date and type)
	TBD base on parameters as for Topic Category

	Geographic bounding box
	This could be the extent covering the sites at which the dataset is collected
	Site Location

	Spatial reference system
	At the moment this is WGS 84 only so it can be set at the metadata creation time
	Not needed – PLG STANDARDISED ON WGS84

	Temporal extent
	The start date needs to be known. The end data may need to be known if data are no longer collected. If data collection is ongoing, this needs to be known
	Dataset start and end date or null if ongoing.  Also see note below.


	Lineage
	Text description of the sources used to create the dataset and how it came into being and so on.
	See note below.


	Access constraints
	A code list value and text describing further meaning of the constraints (e.g. no constraints to access exist)
	See note below.


	Conditions for use
	A code list value and text describing further meaning of the constraints (e.g. not to be used for navigation)
	See note below.


	Responsible party
	There are a number of these, for which, at a minimum an email address and organisation name must be provided: originator, custodian, owner, metadata point of contact and distributor
	Owner = CUSTOMER
Distributor - OceanWise

	Data format
	Formats need to covered at the moment are JSON and CSV.
	Completed - hardcoded at the point of metadata creation - subject to testing by MEDIN

	File identifier
	This is the identifier of the metadata. 
	Completed subject to testing by MEDIN



The following are issues expanded upon from above table:
Temporal Extent
Mandatory element in the MEDIN metadata standard. The datasets that are being described are timeseries datasets.  It is possible to encode the following information:
The start date - The first date that data landed in the database
The end date - The last date that data landed in the database (for datasets downloaded from PLG)
That data collection is ongoing or not - If data is not being actively collected then just the end date is encoded.
If data are being collected then the end date is encoded in metadata and an attribute indeterminatePosition="after" is encoded to show that the end date is after that which is encoded.
Lineage
Mandatory element named lineage which describes the background information for a dataset. The definition is:
Lineage includes the background information, history of the sources of data used and can include data quality statements. The lineage element can include information about: source material; data collection methods used; data processing methods used; quality control processes. Please indicate any data collection standards used. Additional information source to record relevant references to the data e.g. reports, articles, website. Apart from describing the process history, the overall quality of the dataset or series should be included in the Lineage metadata element. This statement should contain any quality information required for interoperability and/or valuable for use and evaluation of the dataset or series.
A piece of text addresses this need created on a per site per dataset basis. Consideration must be given to whether a blanket lineage statement will suffice (i.e. one that will be applicable to all metadata instances) or whether lineage statements need to be individually tailored to each site/dataset combination.
The MEDIN definition included in the description provides help in how a statement might be framed, to include information about:
•	source material (probably not relevant in the case of Port-Log)
•	data collection methods
•	data processing methods
•	quality control processes
•	data collection standards.
Limitations on public access
The definition is:
This element describes any restrictions imposed on the resource for security and other reasons using the controlled ISO vocabulary RestrictionCode. If restricted or otherRestrictions is chosen please provide information on any limitations to access of resource and the reasons for them. If there are no limitations on public access, this must be indicated i.e. No Restrictions on public access.
A piece of text that satisfies this definition is being included in the metadata. Bear in mind that metadata will be created on a per site per dataset basis so there will be many metadata records. Consideration needs to be given as to whether it is appropriate to have one blanket text or many, one per site per dataset basis.
This is encoded in the MD_LegalConstraints::otherConstraints metadata element, if the MD_LegalConstraints::accessConstraints is 'otherRestrictions'.
Conditions applying for access and use
The definition is:
This element provides information on any constraints on using the resource. Any known constraints such as licensing, fees, usage restrictions should be identified. If no conditions apply, then “no conditions apply” should be recorded.
If there is a formal licence title, that should be supplied along with, if available, a licence URL.
An appropriate piece of text which satisfies this definition is included in the metadata. Bear in mind that metadata will be created on a per site per dataset basis so there will be many metadata records. Consideration needs to be give to whether it is appropriate to have one blanket text or many, one per site per dataset basis.
The oft cited example is 'Not suitable for navigation'. 
This is encoded in the MD_LegalConstraints::useLimitation metadata element.

[bookmark: _Toc20841047]Conclusions & Recommendations 
To be written following feedback from MEDIN on the pilot metadata that OceanWise has made available.
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