OGF PGI (Production Grid Infrastructure) Software Engineering Use Case Template


1 Presentation of the Use Case

1.1 Use Case Name


Parallel jobs (MPI)

1.2 Version


v1.0

1.3 Goal


The goal is to provide adequate support for the execution of a parallel application to be executed in a Grid Execution Service.

1.4 Summary


The grid community runs everyday applications from research domains as diverse as multimedia, finance, archeology, and civil protection, astronomy, astrophysics, computational chemistry, earth sciences, fusion, and computer science. Often these applications refer to parallel computing mechanisms as the Message Passing Interface (MPI). The execution of such MPI jobs requires the allocation of a certain number of processors, to be specified  by the end-user. The user might also want to specify how these processors should be allocated (e.g. specifying if it is mandatory or not to have the allocated processors  all belonging to to a single physical node). Usually it is required that the parallel application must be executed within the same Grid Execution Service (which could be a beowulf cluster, a SMP machine, etc). The execution of a parallel job using multiple Grid Execution Services is instead usually not required.

The execution of the parallel application on the allocated processors is then responsibility of the end-user. For this she can refer to appropriate software packages (such as mpi-start) providing end-users with a uniform layer for the execution of parallel jobs, hiding  the details of the underlying technology.

2 Detailed Description of the Use Case

2.1 System


The System is a Production Grid with support for MPI grid applications.


The Production Grid is composed by computing services (Grid Execution Service), storage services, authorization services, information services and matchmaking services (e.g. WMS).

2.2 Actors   (or Stakeholders, or Participants, or Roles)


A user (e.g. scientists), member of a VO (Virtual Organization), wishing to submit an MPI Activity.

2.3 Preconditions

· The user must belong to a VO

· the user must have the Security Credentials (e.g. RFC-compliant X509 proxy, Bag of SAML assertions) for accessing and using the grid resources of the  Production Grid

· the user must be authenticated and authorized by the grid resources

· the Grid Execution Service must provide MPI support for executing the user MPI Activity

· the user must provide all input data files needed for the Activity computation

· they can be downloaded by the Grid Execution Service either from the user's workstation or from a storage service, or both;

· or uploaded by the user directly to a storage area on the Grid Execution Service

2.4 Triggers

· a user decides to submit his MPI Activity to a well known Grid Execution Service or

· a user decides to refer to a higher level service (e.g. the WMS), responsible to choose an adequate Grid Execution Service for the execution of her MPI Activity 

2.5 Basic course of events

· the user submit her Activity to the Execution Service 

· the Execution Service checks the user's Security Credentials for the authentication and authorization things

· the Execution Service validates the user request (Activity)

· if the request is validated, the Execution Service returns an Activity ID to the user

· the Execution Service allocates the needed processors (as specified in the job description document)

· the Execution Service runs the user payload (specified in the job description document)

2.6 Postconditions


The System keeps persistent detailed Log and Accounting for the Activity, so that any authorized User can query them, as well during the lifetime of the Activity as after the Activity has finished.

3 Additional Information for the Use Case

3.1 Security considerations


The following security aspects are essentials:

· User authentication and authorization mechanisms based on X509 certificate and VOMS attributes;

· Delegation mechanism for allowing services (e.g .CE, WMS) to execute data-management operations in behalf of the user;

· Accounting system for charging the resource consumption;

· Encryption/protection of data on grid storage elements.

· Data confidentiality, integrity, availability, authenticity, non-repudiation must be guarantee.

3.2 Author and date
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