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Introduction

Recently, the scale of the computing activities of the experiments has increased to a level where it is necessary to dedicate separate and well defined amounts of resources to different activities (typically, Monte Carlo production and simulated data analysis). This is the reason why several sites have already configured LCMAPS in their CEs to map different VOMS FQANs to different groups of users associated to different resource shares or priorities in the underlying LRMS.
Unfortunately, now neither the LCG RB nor the gLite WMS are able to properly take into account the existence if different resource shares and priorities, which limits the usefulness of this mechanism.

This document represents the view of ATLAS and CMS on a possible solution for this problem on a timescale of the order of one month.

Description of the current system
Job priorities

In the current system, it is possible to give different priorities to jobs submitted with VOMS proxies having different primary FQANs. This is done via the VOMS plugin of LCMAPS. The primary FQAN determines the UID and the primary GID of the local user on the WN, while secondary FQANs determine the secondary GIDs (though this functionality is not used). For all practical purposes, the primary FQAN alone determines the job priority.

Typically, the scheduler of the LRMS is configured to give to (groups of) local users a dynamic priority such to assign them either a definite amount (“share”) of the computing resources in the farm via a fair-share mechanism.
Information System
Resource selection is done based on attributes published in the information system. In the current system, a CE corresponds to a queue in the batch system and may accept jobs from different VOs. Therefore, in that case the information published for the GlueCE object is cumulative over all VOs. Many sites deployed separate CEs for different VOs just to be able to separate the information of different VOs.

To separate the information of different VOs without the need to define separate queues, the VOView concept has been developed. It consists of publishing the number of running, waiting jobs, free slots, etc. as a function of the VO. The Generic Information Provider (GIP) has been adapted to produce the correct information to be published in the VOViews.
Matchmaking

The LCG Resource Broker does not understand VOViews. Therefore, the only way to properly rank resources according to VO-specific information is to setup separate queues for different VOs. This limitation will become irrelevant as soon as the LCG RB is obsoleted by the gLite Workload Management System.
The gLite WMS can understand VOViews, so it allows to have CEs which accept more than one VO.

Limitations

The information is at the level of the VO only, therefore it is impossible to properly rank resources according to the primary FQAN. For example, when submitting a production job, the WMS could give a bad rank to a CE just because it is full of analysis jobs, ignoring the fact that 50% of the resources would be reserved to production, and that in reality that CE would be ideal to run that job.

ATLAS and CMS requirements
ATLAS and CMS have very similar requirements concerning job priorities, as both submit (or plan to submit) a very substantial fraction of their jobs through the gLite WMS. Basically, both experiments need to assign different resource shares to different activities and need the gLite WMS to properly rank resources according to the activity.

VOMS groups and roles

Activities are mapped to VOMS groups/roles. Many VOMS groups/roles are defined in VOMRS, but only a few of them are relevant for job prioritization. As a reference, these are now used in EGEE:
· ATLAS

· /atlas/Role=production: Monte Carlo production jobs

· /atlas/soft-valid/Role=production: software validation jobs

· /atlas/Role=lcgadmin: software installation jobs

· /atlas: used for everything else (including analysis)

· CMS

· /cms/Role=production: Monte Carlo production jobs

· /cms/Role=lcgadmin: software installation jobs

· /cms: used for everything else (including analysis)

It is important to be able to consider additional groups/roles for job prioritization whenever needed. It is understood that this will not happen often, but should be possible to do it in a reasonably easy way at site level. Adding a new share, or a new FQAN at a site must not require any action to be taken at other sites.
Mapping among groups/roles and resource shares

VOMS proxies from a VO with any primary FQAN should be allowed to run jobs on any CE that supports that VO. This is the expected behaviour:
· Some FQANs may be individually mapped to special shares;
· Any other FQANs will be mapped to a single “catch-all” share.
Seen from another point of view, a job submitted with e.g. the /atlas/Role=production FQAN as primary will transparently take advantage of a special sub-share where it is defined, and use the global share for the VO where no special sub-shares are defined.

It is not required to explicitly foresee the case where a CE allows only certain FQANs to run jobs: if a site really wants to do that, it will take care of the necessary changes to the site configuration.

No job should ever be aborted because LCMAPS is unable to map the primary FQAN to any local user: this would be a site configuration error. If a FQAN is not mapped to any local user, the gLite WMS must not match that CE for a proxy with that FQAN as primary.
The typical configuration of a CE would be like this:

· One ore more resource sub-shares per VO
· One sub-share per VO for jobs sent with a primary FQAN not explicitly mapped to another sub-share (the “catch-all” share)
· Zero or more additional sub-shares per VO, each of them accepting only jobs submitted with a primary FQAN in a given set.

See the following example:

· Share 1

· /cms/Role=production

· /cms/Higgs

· Share 2

· /cms/Role=validation

· Share 3

· Everything else

Given the small number of needed shares and special VOMS group/roles, there is no need for the moment to support any kind of pattern matching in the FQANs, such e.g.:

· Share 1

· /cms/Higgs/*
For the next few months it is not important to be able to modify job priorities and resource shares at a global level, or having an automatic mechanism to propagate policy changes. This will become important in the future, though.
Matchmaking
The gLite WMS must be able to choose the best CE according to a rank calculated on the basis of information valid for the share corresponding to the user proxy’s primary FQAN.

All shares which LCMAPS maps to special FQANs should be exposed to the WMS via the Information System, for two reasons: a) to let the WMS better estimate the rank of a CE based on the information available for the share the user will be mapped to, and b) to let the user know how many jobs are running, waiting, etc. separately for each share available to the VO.
The ideal situation would be if the gLite WMS was able to calculate a rank based on the individual user, but this is understood to be completely unpractical.
Proposed Solution

The proposed solution is based on the solution already described by the Job Priorities Working Group, but tries to fix the flaw consisting in the possibility for the gLite WMS to match more than one VOView, which very negatively affected the ATLAS Monte Carlo production.

The proposed short term solution consists in using VOViews to represent share-specific information, with each VOView publishing an Access Control Base Rule containing the FQANs that are mapped to that share by LCMAPS. These VOViews must be mutually exclusive: the gLite WMS must not match more than one for the same CE, otherwise there would be an unsolvable ambiguity. A way to achieve this is via appropriate use of DENY tags in the ACBRs.

The example below shows how information about the CE tbn20.nikhef.nl:2119/jobmanager-pbs-qshort should be published.

Such CE supports 4 VOs (ALICE, ATLAS, CMS and LHCb) and provides special sub-shares for the following combinations of ATLAS groups and roles:

/atlas/Role=production

/atlas/soft-valid/Role=production

in addition to a third sub-share to accommodate any other ATLAS job.

The information published for the GlueCE object is:

dn: GlueCEUniqueID=tbn20.nikhef.nl:2119/jobmanager-pbs-qshort,mds-vo-name=NIKHEF-ELPROD,mds-vo-name=local,o=grid

[...]

GlueCEStateRunningJobs: 61

[...]

GlueCEAccessControlBaseRule: VO:alice

GlueCEAccessControlBaseRule: VO:atlas

GlueCEAccessControlBaseRule: VO:cms

GlueCEAccessControlBaseRule: VO:lhcb

[...]

This is the only information relevant for the LCG RB and needs not to be changed. This alone guarantees backward compatibility with the LCG RB, as VOViews are ignored by it.

This is the information relative to the ATLAS sub-share for production jobs:

dn: GlueVOViewLocalID=atlas_role_production,
GlueCEUniqueID=tbn20.nikhef.nl:2119/jobmanager-pbs-qshort,
mds-vo-name=NIKHEF-ELPROD,mds-vo-name=local,o=grid

[...]

GlueVOViewLocalID: atlas_role_production

GlueCEAccessControlBaseRule: VOMS:/atlas/Role=production

GlueCEStateRunningJobs: 11

[...]

This VOView will be the only one to be matched if the primary FQAN in the user proxy is /atlas/Role=production. The VOMS:<fqan> syntax signifies that the FQAN <fqan> will be matched to the primary FQAN in the proxy.
For the time being, it is acceptable to have only one FQAN in the ACBR. However it would be preferable to support multiple FQANs in the ACBR of a VOView in the near future.
Similarly, this is the information relative to the ATLAS sub-share for software validation jobs:

dn: GlueVOViewLocalID=atlas_soft-valid,
GlueCEUniqueID=tbn20.nikhef.nl:2119/jobmanager-pbs-qshort,
mds-vo-name=NIKHEF-ELPROD,mds-vo-name=local,o=grid

[...]

GlueVOViewLocalID: atlas_soft-valid

GlueCEAccessControlBaseRule: VOMS:/atlas/soft-valid/Role=production

GlueCEStateRunningJobs: 2

[...]

This VOView will be the only one to be matched if the primary FQAN in the user proxy is /atlas/soft-valid/Role=production.
Finally, all jobs which do not have as primary FQAN either /atlas/Role=production or /atlas/soft-valid/Role=production will run using a third sub-share for ATLAS, described by the following VOView:
dn: GlueVOViewLocalID=atlas,
GlueCEUniqueID=tbn20.nikhef.nl:2119/jobmanager-pbs-qshort,
mds-vo-name=NIKHEF-ELPROD,mds-vo-name=local,o=grid
[...]

GlueVOViewLocalID: atlas

GlueCEAccessControlBaseRule: VO:atlas

GlueCEAccessControlBaseRule: DENY:/atlas/Role=production

GlueCEAccessControlBaseRule: DENY:/atlas/soft-valid/Role=production

[...]

GlueCEStateRunningJobs: 20

[...]

The ACBR for this view contains three items:
· VO:atlas: it means that all VOMS proxies having ATLAS as VO are allowed

· DENY:/atlas/Role=production: it means that VOMS proxies with /atlas/Role=production are forbidden;
· DENY:/atlas/Role=soft-valid: it means that VOMS proxies with /atlas/Role=soft-valid are forbidden.

where the DENY take precedence.
The “catch-all” VOView must therefore have an ACBR containing:

· one rule with the syntax VO:<voname>
· a rule with the syntax DENY:<fqan> for each FQAN present in another VOView published for the same VO.

This guarantees that all the VOViews will be exclusive by construction, that is not more than one will be matched by the gLite WMS.

As currently there are inconsistencies in the interpretation of wildcards between the WMS matchmaker and LCMAPS, usage of wildcards should be forbidden: only exact matching is considered. For example, the FQANs
/atlas/soft-valid and /atlas/soft-valid/Role=production are interpreted as completely independent.
The FQAN syntax is the one used so far in this document: for example, the "production" role in the /atlas group of the ATLAS VO has a FQAN

/atlas/Role=production and not VO=/atlas/GROUP=/atlas/Role=production/Capability=NULL.
The value of the GlueVOViewLocalID attribute is mostly irrelevant, but it should not be a function of the FQAN in the ACBR, as logically a VOView corresponds to a share and a share could be assigned to different FQANs in the future.
Implementation and Deployment Path

The following steps need to be completed for the proposed solution to be ready to be tested on the PPS:
1. YAIM needs to implement the DENY tags.

2. Fix the dynamic scheduler so it can work when the DENY tags are defined in the VOViews. 

Conclusions

ATLAS and CMS are convinced that the short term solution proposed here would satisfy their requirements for the next six months. It is understood that it is just a stop-gap solution and it leaves many issues unsolved, but its only purpose is to allow the gLite WMS to properly match resources when dedicated sub-shares are used for special activities, a situation which is more and more common ad Tier-1 and Tier-2 sites. A better, more comprehensive and fully satisfactory solution is highly desirable, but it will require an undetermined amount of time to be defined.
