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Solution for Automated Provisioning of Multiple Tiers of Resources using GlideinWMS
Proposed Solution
The following is our proposed solution in GlideinWMS for meeting the requirements expressed by the IF experiments. The solution utilizes ability of GlideinWMS to express complex provisioning policies and involves a) defining and abiding by a set of described resource tiers (ownership, cost, access policies..??) in conjunction with b) developing time-based resource provisioning based on these definitions and the characteristics of the submitted jobs.
Time Based Resource Provisioning Policy
We propose to build on the time-based resource provisioning methods that CMS has successfully used to run workflow jobs on resources near the data. Such a policy prioritizes resources with proximity to the data. Resources with direct access to the data are preferred to run the jobs and are given highest priority during the provisioning. If the queued jobs cannot be run on these preferred resources after a set time frame, the provisioning policy selects other available resources to run the jobs. Such a policy can be made to work with different resources with several levels of priority among them. IF experiment data locations are stored in the SAM Meta-Data Catalog and we can make use of this as needed???
Resource-Tier-Based Provisioning Policy
The solution under consideration expands on the time-based policy described above.
In the initial instance, IF experiments do not require running jobs on external resources with proximity to the data, currently most of the data is stored on tape at Fermilab. The requirements listed indicate a preference to run jobs successfully on locally distributed, experiment dedicated resources, resources with specific allocations before spilling over to the opportunistic and expensive cloud resources. 

Our proposal is to achieve this by defining resource tiers. Provisioning policies can be written to prefer resources in lower tiers before spilling over to higher tiers, depending on the needs of the workload. 

One possible design is to define tiers containing different resource types – for example:
1. Dedicated Local Resources
2. Opportunistic Locally Distributed Resources
3. External Dedicated: Dedicated resources from collaborating institutions 
4. External Allocation: Resources with allocations made available to the experiment
5. External Opportunistic: Opportunistic resources provided by OSG sites
6. Community Clouds: Free to use cloud resources of clouds with allocations, e.g. FermiCloud
7. Commercial resources: Resources with a cost, such as commercial clouds, e.g. Amazon.

This approach also allows utilization of allocation-based resources and external-dedicated resources more effectively. One benefit is to enable freeing up dedicated local resources for applications that have needs that can only be satisfied locally. 

We propose a flexible solution that allows dynamic addition or reduction of tiers based on the experiment’s short term needs.

Any VO using GlideinWMS can of course also generically adapt the solution described above
Simplifying Policy Definitions in GlideinWMS 
In the current implementation of GlideinWMS, defining complex policies such as the ones described above is complicated and error prone. Significant changes to the GlideinWMS are required to make it easier for a VO to define and implement these complex-provisioning policies. One possible approach is to define a standard interface for supporting VO-specific policies with GlideinWMS. As these policies mature, templates can be made available as part of standard GlideinWMS distribution. This will further simplify the operations of GlideinWMS.
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