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This note summarizes a discussion about storage accounting.  It is not intended to be complete or even have identified all the related issues.

We consider here the framework for Grid accounting, with a focus on storage accounting.  Our first premise is that there is a Grid entity, called a “virtual organization” (VO) that is responsible for allocation of resources to individuals.  There may be multiple VOs that share resources, and we assume a resource manager is set up to respect requests for a certain quantity of resources for each VO.  

Consider the following scenario.  A client (it can be a user or a program running on behalf of the user, such as a job planner or a job executer) wishes to use some resources.  Lets assume these are storage resources and that the resource manger is a Storage Resource Manager (SRM).  The following steps need to take place:

· The client contacts the VO to request resource usage (e.g. 100 GB-hours).

· The VO grants the request (or less depending on previous usage and quota) in a form of a certificate.

· The Client uses the certificate to contact an SRM.  This could be one of many SRMs that are available to the VO.

· The SRM considers the request and negotiates a minimum “guarantee” and “best effort” storage reservation.

· If the user accepts, the SRM contacts the VO to ask if OK to proceed using the certificate ID – this is to prevent the client from getting multiple reservations based on the same certificate.

· If OK to proceed, the VO marks committed resources as used.  This is to prevent the client for asking the VO for the same quota over again.

· The client uses the resources.  When completed SRM notifies the VO using the certificate ID.

· The VO contacts SRM for accounting information using the certificate ID.

The above scenario assumes the existence of a VO and an interface that supports this SRM-VO interaction.  Now, what is the form of accounting information?  How does SRM report usage?

SRMs can use different storage types – currently called Volatile, Durable, and Permanent.  In addition, as a result of negotiation of space, each type of storage granted will have a minimum guarantee (GU) and best effort (BE) associated with them when the reservation is done.  We propose that accounting will avoid any unit cost considerations, and only report the actual space usage.  This is in order to avoid cost policies pushed down to the SRMs.  

For example, suppose that space of type Volatile (V) was negotiated and what was granted is 50 GB guaranteed and additional 50 GB best-effort for 5 hours.  Suppose that only 30 GB were used for 3 hours, then only 30x3=90 GU-GB-hours will be reported.  It is up to the VO policy to decide whether to charge for the entire 50x5=150 GB-hours because this was a guaranteed space.  For example, a VO may choose to charge only some fraction of a unit-cost (such as 0.5 a unit-cost) for the difference between the reserved space and the actual use.  In this example the client will be charged 90+1/2(150-90)=120.  This will encourage clients to be conservative on the reservations made, but also encourage them to release space as soon as possible.

Consider again the example above of a reservation of 50 GB guaranteed and additional 50 GB best-effort for 5 hours.  Suppose that the client used 70 GBs for 3 hours, and released the space.  What will be reported is: 50x3=150 GU-GB-hours and 20x3=60 BE-GB-hours.  Again, it is up to the VO policy whether to charge for BE space that was not used.  It could be a very small fraction (such as 0.01).  The reason for a small fraction is to encourage requests with realistic limits even on BE space.

It should be clear from the above examples that SRMs should not deal with charge policies and report only actual use of space resources.  The actual use is a cumulative function of space and time.  For example usage of 10GB for the first hour and 20 GB for the second hour should be reported as 30 GB-hours.  Reporting the details rather than the cumulative figures is too much of an overhead.  However, logs of the detailed use should be maintained by SRMs for a period of time for debugging and accounting accuracy verification.

The accounting report should include the type of space, in order for VOs to have the option to charge cost according to the space type.  The VO may choose to ignore space type information.

The time period over which the resource usage is accounted must also be included, call this accounting_period_start, accounting_period_end. (What units?)

To summarize, the accounting of space is reported by:

{certificateID, space-type, GU-space-time-reserved,  GU-space-time-used, BE-space-time-reserved,  BE-space-time-used, accounting_period_start, accounting_period_end}

We believe that the above are minimal requirements for accounting of space.  A similar model can be developed for compute resources by type.

