Organization and Goals of the Use case activity

1. Introduction
For accurate data discovery, a search tool that is aware of equivalent terms can help users to locate appropriate resources without having an exact keyword match. When it is also aware of the term’s relationship to other concepts, it can differentiate uses of the same term (e.g. “SeaBird” (the marine sensor manufacturer) vs. “seabird” (birds adapted to living in a marine environment). When data are to be integrated from disparate sources, tools should also be aware of the subtle differences between observations, for example the difference between “production” (a process) and “productivity” (a measurement). These activities can all be facilitated by ontologies which define terms based on their scientific components
An ontology is a formal representation of concepts and their relationships. Generally, ontologies are hierarchical, with child concepts having explicit properties to specialize their parent concept(s). Ontologies also capture relationships between concepts that are not inherent in the data itself. These features are often referred to as “semantics,” and emerging demands for cross-disciplinary science and automated data services will rely heavily on semantic interoperability. In some scientific domains (e.g., the climate and genomics communities) ontologies have already become indispensible. The Semtools project (Semantic Enhancements for Ecological Data Management) is creating software tools to add semantic annotation to datasets using an ontology for ecological and environmental observations called “OBOE”. Because OBOE is targeted at the observation, it can assist in both accurate data discovery and integration.
2. Role of scientists and use groups 
The success of both the ontology and the software tools for discovery and integration depends on input from scientists in two major areas:

1. To help define subtleties of their data for extending the core ontology. 
2. To evaluate tools for dataset annotation and searches. 

Use cases (sample datasets and associated projects) have been identified for which the observation ontology will be extended by Semtools researchers (section 3.1, below). We are asking the scientists working with these projects to provide input in the two areas above. For extending the core ontology, we will need additional specific knowledge from diverse scientific domains, which is best met by directed questions to individual experts or small groups. Evaluating tools for annotation and search will be conducted in a workshop format. Aspects of the two activities will be combined into a multi-day workshop when that format best meets the needs and level of engagement of the use case scientists.
3. Timeline and Organization
3.1. Identify use cases, scientists, and datasets 
3.1.1 Use case #1 Nitrogen supply to giant kelp (SBC LTER, see section 4.1)
3.1.2 Use case #2: salmon & climate change work group (Salmon WG, see section 4.2)
3.3 Timeline of use case-related events
3.3.1. Build an extension ontology targeting that data, with input from domain scientists on concepts and relationships.
Use case #1 nitrate delivery to kelp, marine-fw interface: winter-spring 2010 
Use case #2 salmon wg: summer-fall 2010 – workshop TBD
3.3.2 Build annotation UI 
3.3.3. Annotate data sets – In workshop(s) with scientists/tech groups; should include evaluation of ontology and of annotation tools. See section 5 for user evaluation tasks
3.3.4 Build search prototype UI
3.3.5. Scientists evaluate search prototype (see section 5 for user evaluation tasks
3.3.6 TBD Build sensible summarization tool for single data sets. Evaluate need for extended context relations to deal with replication, sub-sampling, inference, etc? Huiping 
3.3.7 TBD Scientists evaluate sensible summarization 
Tentative timing of use case activities:
	Use case
	ontology
	annotation
	search

	Nitrogen
	Jan-Apr 2010, varied
	summer-fall 2010
	Tbd

	Salmon
	Summer/fall 2010, event at nceas
	2011
	


4. Use Case details
4.1 Nitrogen supply to giant kelp. 

URL: (project.xml uploaded. url tba)

Datasets: [knb-lter-sbc.10, 2006, 6, 3001, 3009, 21, 24 ] 

Marine environment: Washburn1, Brzezinski1,3
Freshwater: Melack1, Goodridge2,3
Kelp: Reed1,3, Harrer3,2, Donahue2
1 ontology concepts

2 morpho annotation

3 search interface
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4.2. salmon & climate change work group

http://www.stateofthesalmon.org/
http://www.nceas.ucsb.edu/projects/12294

5. Evaluation of search interface

5._ Define datasets to be searched
Provide a corpus of annotated use case docs

Provide an equal number of datasets annotated but not in use case (or from other use case?)
5._ Outline sample search queries (simple English)  
5._.1 Use Case #1, Nitrogen delivery to kelp forest

Nitrate and ammonium concentration at the surface of the ocean at Mohawk Reef

Nitrate and ammonium concentration at all depths of the ocean at Mohawk Reef

Ocean current velocity profile from ADCP at Mohawk Reef

Stream discharge from mouth of Arroyo Burro Creek

Nitrate and ammonium concentration in Arroyo Burro Creek (location tbd?)

Nitrogen content of kelp at Mohawk or Arroyo Burro Reef

Nitrogen content of phytoplankton at Mohawk or Arroyo Burro Reef (optional, related)
5._.2. Use case #2, Salmon

5._._. Metrics, benchmarks and correct resultset for each query

5._ UI usability evaluation

6. Evaluation of annotation interface
6._. UI usability evaluation

“begins with” vs “contains” for class-completion

Where should matches appear? (dropdown list or palette

6._. Metrics, benchmarks

----------

Appendix

Definitions (scientists POV)
Use case: a sample scenario that is conducted from the end-user perspective, as in day-to-day activities. It is a technique for capturing the functional requirements of software. 
Examples: scientific projects, sample datasets, and the scientists involved
Entity: something that has a distinct, separate existence; the thing being observed. In general, there is no presumption that an entity is material (e.g., you can observe a process). 
Examples: the animal or plant; or parcel of water, air or soil
Entity Class: the group of all the like entities 

Examples: all members of fish species A, all the parcels of soil
Instance: one member of the entity class 

Examples: An individual kelp frond, an individual fish. One parcel of soil

Characteristic: an attribute, quality or aspect of something (i.e., the entity) that you can measure. 
Examples: a leaf or animal can have length and weight, the water has dissolved constituents such as nitrate, phosphate or salinity
Observation: One or more characteristics which are measured on the same entity instance.

Example: a sample of water from a niskin bottle at time A collected at site B on cast C.
Context: the way in which one observation is related to another. 

The name of the sampling site gives spatial context to a measurement. A leaf is part of a stem (which, in turn, is part of a tree). 
Semantic Web: terms on web pages associated with elements in ontologies.  A search tool can use this information to distinguish different uses of the same term or locate resources without having an exact keyword match.

Ontology: a generally hierarchical organization of concepts, with child concepts having explicit properties which are specialized from their parent concept(s). 
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