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EOSDIS currently offers multiple OnDemand products such as AST_08 and AST_09 that are derived from a source product (e.g. ASTER L1A).  These granules are not pregenerated; they are generated “OnDemand” when a user requests one or more of them through a data access tool like Reverb.

In a slightly different use case, there are demands for specific parameters that are actually a relatively small subset of a data product containing hundreds of disparate parameters.  The representative data product for this use case is frequently AIRS data.  As an example, researchers requiring methane information frequently use a small subset of the total information contained in AIRS and providing a tailored methane product for those users would be advantageous. This problem is compounded by the desire to attach visual metadata (e.g. quick look imagery such as that provided by GIBS) to these tailored products.
Current OnDemand Approach and Limitations
At present, the ASTER OnDemand collections are handled differently by different systems.  In GCMD, ASTER OnDemand products are fully described in metadata and registered with the system as with any other product[footnoteRef:1].  In ECHO, only the parent collection, e.g. ASTER L1A, is registered and ECHO Order Options are associated with the collection to allow a user to download an OnDemand product rather than the original parent collection.  This approach presents a number of usability problems: [1:  http://gcmd.nasa.gov/r/d/[GCMD]AST_082] 

· Users searching for know products, such as AST_08, will find them in GCMD but following the Get Data link will not direct them to an AST_08 product based on current configurations.
· Users searching for known products, such as AST_08, will not find them via CMR search tools such as Reverb because those products do not exist as first class products in CMR.
· The workflow to retrieve OnDemand collections requires a user to know that they must request granules from the parent collection initially, and then fill out the appropriate forms to change that request to the actual OnDemand products.
· OnDemand applicable data can vary by granule so applications wanting to properly expose OnDemand collections must query for Ordering Options on a per-granule basis, rather than just once at the product level.  This same problem manifests itself when performing spatial or temporal granule searches, finding parent granule matches, only to then determine that the granules cannot actually be used to make the OnDemand product.

The current situation will be exacerbated as the CMR Metadata Reconciliation Effort results adding in the GCMD OnDemand Collections to the CMR. With the current handling of OnDemand data those collections will be found by CMR client applications but will appear to have no granules and no clear linkage to their parent collection.
Proposed Approach
Since the desire to support OnDemand Products exists at multiple DAACs this paper outlines an approach that offers OnDemand Product functionality to all DAACs regardless of their Archive and Distribution system.  The proposed approach outlines an initial implementation that meets the minimum needs to achieve OnDemand Products and lays out optional additions that would provide DAACs a means to offer more customized, in-house solutions should they desire it.

Our initial approach to supporting OnDemand Products would leverage the CMR’s Ingest capability and require no immediate work from DAACs other than providing metadata information and identification for OnDemand Products.

The figure below shows the high level flow for OnDemand Product metadata generation.
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1. DAACs would submit the parent product metadata as done currently.  The product metadata must contain sufficient information such that when combined with DAAC provided selection rules (see #3), OnDemand Products can be identified.
2. CMR ingests the parent product metadata as normal, resulting in the parent product being available in the CMR catalog (subject to normal ACL rules) and an Ingest Event being created.
3. An OnDemand Product Metadata Generator service monitors the CMR Ingest Events and upon detecting an Ingest Event for a configured (see “DAAC Configuration” below) parent product retrieves the parent product metadata from the CMR and, combined with template information and DAAC provided rules, generates appropriate OnDemand Product metadata records and submits them to the CMR for Ingest.
4. CMR ingests the OnDemand Product metadata records as it would any normal record, making the OnDemand Product metadata available in the catalog.

This workflow would be followed for all CMR ingest operations – insert, updates, and deletes.  The OnDemand Product Metadata would be kept in sync with the parent product metadata.

While this is beneficial for Collection level metadata, the full value of OnDemand Product metadata generation is realized with granules; this same workflow applies to ingested parent granules.  For some products not all granules within a parent product are valid for OnDemand Products.  For example, not all ASTER L1A granules can be used to produce AST_08 granules.  This approach allows well-crafted parent product identification rules to only selected applicable L1A granules to generate AST_08 granule metadata.  The generated AST_08 product metadata in the CMR will only contain valid granules and user searches of these OnDemand Products will only find results when there are valid granules.

For other products, such as tailored AIRS packaging, well-crafted metadata generation rules can automatically populate OnDemand Product metadata with Online Access URLs that perform the appropriate subsetting when requested, eliminating the need for end users to need to know that this product is OnDemand or that it is a subset of a larger product.  The DAAC is able to provide a more tailored and immediately applicable set of information for the end user.

Since the OnDemand Products are full products in the CMR, DAACs can leverage the CMR’s full ACL capabilities to control access to specific parent products or OnDemand products.  Leveraging CMR ACLs with OnDemand Products allows for a variety of configurations including staging products privately until ready for release, restricting visibility to OnDemand Products to an approved list of users, or providing open discovery of the product while requiring approval for download.
Additional EOSDIS Benefits
Since OnDemand Products exist as first class products in the CMR, there are several EOSDIS-wide capabilities available to them:
· As part of the CMR Reconciliation effort, EMS will enhance their use of CMR metadata for product distribution lookups.  Making the OnDemand Products available in the CMR provides a mechanism for EMS to resolve distribution reports of those products from the DAACs, improving metrics.
· Applications leveraging the CMR search APIs see custom OnDemand Products like any other product and need no specialized knowledge to take advantage of them.
· EOSDIS offerings like Visual Metadata (e.g. GIBS), external services, and Documentation metadata can be associated with OnDemand products like any other product.
· Users need not know whether a particular product is “pregenerated” and sitting on disk or an OnDemand product.

DAAC Configuration Requirements
Since this approach would be initially implemented at the CMR level, each DAAC interested in leveraging OnDemand Product metadata generation would not need to develop their own solution.  Instead, the initial approach would require three key pieces of information from a DAAC for each OnDemand Product they would like to support:

1. Parent Product identification rules: The OnDemand Product metadata generation service would watch the CMR Ingest stream for parent products that need OnDemand Product metadata generated.  A DAAC would need to provide at a minimum a unique identifier for the parent product, such as Entry ID, Dataset ID, or CMR Concept ID, and optionally additional selection criteria such as a spatial constraint, Additional Attribute (PSA) value, or temporal range.
2. OnDemand Product Metadata Template: Once a Collection or Granule is identified in the ingest stream, the metadata generation service would leverage a metadata template provided by a DAAC that contains OnDemand Product metadata information necessary to produce a valid OnDemand Collection or Granule metadata record.  This template could be populated with specifics from the parent Collection or Granule as needed.  For example, a matching parent granule’s spatial and temporal bounds could be copied into the OnDemand granule template for that product.
3. Optional rules for dynamic metadata generation: Some OnDemand products may want some simple extraction or transformation done on the parent metadata when producing an OnDemand Product metadata record.  For example, the OnDemand Product metadata template may contain the basic URL for subsetting but require some simple transformation of a granule ID or spatial bounds be added to that template URL to generate a valid OnDemand granule access URL.

Initially this information would need to be provided to the CMR development team in a mutually agreed upon format.  This approach allows the broadest audience to leverage OnDemand capability without needing to implement a solution of their own.

If there is sufficient interest and resources, however, this concept could be extended to allow for the CMR to support an API for external implementations of an OnDemand Product metadata generation service. An external implementation could provide a customizable, web-friendly OnDemand metadata generation service or a provider implemented custom generation service for advanced provider needs.

Data Access
While this approach provides several significant benefits over the current handling of OnDemand Products, it does present an issue in that users have the ability to find and access or order products that potentially do not exist in the corresponding DAAC Archive.

For products such as the tailored AIRS packaging, specifically crafted Online Access URLs contain sufficient information such that a DAAC’s distribution or service offerings can create the desired products from known products.  For ordered products, the situation could be more complex.

For example, submitting an order for AST_08 granules to a DAAC Archive system that has no record of an AST_08 Collection (since the Collection metadata was created dynamically by the CMR on Ingest of the parent product) could be problematic.  To address this, the CMR may need a means to “resolve” OnDemand products to their parent product with appropriate order options attached to describe the actual data requested by the user.  The solution to this issue will likely be DAAC or Archive and Distribution system specific, potentially even product specific depending on how a particular product is archived.
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