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A. Class Definitions

a. Project

A project is an organized activity that produces data. The scope and duration of a project may vary, from a few datasets generated over several weeks or months, to a multi-year project generating many terabytes. Typically a project will have one or more principal investigators and a single funding source.

A project may be associated with multiple ensembles, campaigns, and/or investigations. A project may be a subproject of another project.

Examples: 

· CMIP (Coupled Model Intercomparison Project)

· CCSM (Community Climate System Model)

· PCM (Parallel Climate Model)

b. Ensemble

An ensemble calculation is a set of simulations that are closely related, in that typically all aspects of the model configuration and boundary conditions are held constant, while the initial conditions and/or external forcing are varied in a prescribed manner. Each set of initial conditions generates one or more dataset. 

c. Campaign

A Campaign is a set of observational activities that share a common goal (e.g., observation of the ozone layer during the winter/spring months), and are related either geographically (e.g, a campaign at the South Pole) and/or temporally (e.g., measurements of rainfall at several observation stations during December 2003).

d. Investigation

An investigation is an activity, within a project, that produces data. The scope of the investigation is narrower and more focused than for the project. An investigation may be a simulation, experiment, observation, or analysis.

i. Simulation

A simulation is a modeling activity that generates a set of closely related datasets. For ESG the model will generally be an atmospheric model or a coupled ocean-atmosphere model that simulates the Earth’s climate. As such the simulation will have both a temporal and spatial extent. In this case a simulation corresponds to a single run of a model.

Note that data generated directly from the raw model output, such as monthly means, is considered as part of the simulation. The monthly means and raw data would be separate datasets associated with the simulation.

Examples: 

· PCM run B04.10

ii. Experiment

An Experiment is a scientific activity where a controlled situation is purposely generated (typically in a laboratory) to make measurements of some physical quantities under those particular conditions.

Examples: 

· Measurement of the photon cross section and quantum yield of a molecule at different temperatures and pressures

iii. Observation

An observation is a passive measurement of a physical quantity, or set of quantities, over time and space. Often there will be an instrument type associated with an observation.

A particular type of observation is a reanalysis, in which observational data is assimilated into a climate model, and placed on a global grid and time resolution in such a way that the data can  be directly compared to simulation datasets.

Examples: 

· ECMWF Re-Analysis ERA-40 dataset(s)

iv. Analysis

An analysis is an activity that combines data from different investigations.

Examples:

· Difference between B04.10 monthly means and observations.

e. Dataset

A dataset is a container for data. It may correspond to a single data file, a collection of closely related data  files, or a set of entries in a database. A dataset has a format, which describes the physical storage of the data, and provides information on the types of service available for the dataset.

f. Service

A service is a coherent functional capability. It may be realized in a number of ways, for example via an API or as a Web service. 

Examples:

· Subsetting in coordinate space

· Subsetting in index space

· NCL Visualization

· CDAT Visualization

· Expression evaluation

· Regridding

· NetCDF API

· HDF4 scientific dataset API

· DODS constraint expressions

· Subset size

g. Person

A person is an individual who has some role with respect to the dataset, e.g, as principal investigator of a project, or publisher of a dataset.


h. Parameter and ParameterList

A Parameter is a description of a physical quantity, such as ‘temperature.’ A Parameter is independent of a particular Variable or Dataset. Parameters may be collected into ParameterLists. Parameters and ParameterLists are local to, and controlled by particular Activities, in contrast to standard name lists such as those published for the CF and DIF conventions. 

B. Attributes of classes

a. Project

i. Id: a unique identifier for the project.

ii. Name: a brief name for the project intended for display in a browser, etc.

iii. Topics: one or more keywords, qualified by an optional encoding, intended to be used by specialized search and discovery engines. See, for example, http://gcmd.gsfc.nasa.gov/Resources/valids/gcmd_parameters.html

iv. Persons – project participants and their respective roles.

v. Description: a textual description of the project, intended to provide more in-depth information than the Name.

vi. Notes: additional, ad-hoc information about the project.

vii. References – links or references to additional project information: web pages, publications, etc.

viii. Funding: funding agencies or sources.

ix. Rights: description of the ownership and access conditions to the data holdings of the project.

b. Ensemble

i. Id: a unique identifier for this ensemble.

ii. Name: name for this ensemble.

iii. Description: a textual description of the project, intended to provide more in-depth information than the Name.

iv. Notes: additional, ad-hoc information about the project.

v. Persons – those responsible for the ensemble data.

vi. References – optional links or references to additional project information: web pages, publications, etc.

vii. Rights: optional description of the ownership and access conditions to the data holdings of the ensemble, if different from the project.

c. Investigation

Note: these attributes are shared by all investigations:

1. Id: unique identifier for the investigation.

2. Name: short name of the investigation.

3. Description – textual description of the investigation.

4. Persons – those responsible for the investigation data.

5. Date and time generated – when the the first Dataset was created.

6. References – optional links or references to additional project information: web pages, publications, etc.

7. Rights: optional description of the ownership and access conditions to the data holdings of the ensemble, if different from the project.

ii. Simulation

1. Model configuration: names and/or references to the submodels used for the simulation.

2. Input datasets, initial and boundary conditions. This includes the parameters describing the initial conditions of the simulation. May include a description of model spin-up.

3. Site(s) and machine(s) where the simulation was run. Note that there may be multiple entries if the simulation was distributed over several sites.

iii. Experiment

iv. Observation

v. Analysis

1. Input datasets

2. Processing history

d. Dataset

i. Id: unique identifier of the dataset.

ii. Name: (optional) short descriptive name.
iii. Format: identifier of the physical format of the data, e.g.: netcdf, hdf4, hdf5, grib, ncml, cdml, etc.

iv. Convention (optional)

v. References

vi. Temporal coverage: start datetime and stop datetime of the data

vii. Calendar: simulation calendar, e.g., gregorian, julian, noleap, 360_day. See for example http://www.cgd.ucar.edu/cms/eaton/cf-metadata/CF-working.html#cal

viii. Spatial coverage: range of latitude, longitude, and depth or vertical levels of the dataset, (optionally, name of region)

e. Service

i. Description

ii. Supported formats: see Dataset.format

f. Person 

i. Id: unique identifier

ii. Name

iii. Address

1. Street

2. City

3. State / Province

4. Postcode

5. Country

iv. Institution

v. Email

vi. Telephone

vii. FAX

g. Institution

i. Name

ii. Address

1. Street

2. City

3. State / Province

4. Postcode

5. Country

iii. Type (government, academic etc)

h. Parameter

i. Name: local Parameter name.

ii. Standard name: associated standard name.

iii. Authority: standard name authority

i. ParameterList

i. ID: unique list identifier

C. Class Relationships and Associated Attributes

a. Ensemble is-part-of Project

i. IsPartOf: project ID

b. Campaign is-part-of Project

i. IsPartOf: project ID

c. Investigation is-part-of Project, Investigation is-part-of Ensemble, Investigation is-part-of Campaign

i. IsPartOf: ID of parent Project, Ensemble, or Campaign. 

d. Investigation is-derived-from Investigation

e. Analysis is-a Investigation

f. Experiment is-a Investigation

g. Simulation is-a Investigation

h. Observation is-a Investigation

i. Dataset is-generated-by Investigation

i. IsGeneratedBy: investigation ID

j. Dataset has-parent Dataset

i. HasParent: parent dataset ID, if any

k. Service supports Dataset

l. Person works-for Institution

i. InstitutionID

m. Project is-part-of Project

n. Dataset has-Parameters-in ParameterList

D. Class Diagram
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