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1 Introduction

This paper will give a summary of  the material presented  in the PPDG Job Scheduling and Management focus meeting. There are excellent slides posted to the url above which give the details of the information presented. Much time was spent in discussion and the summary of decisions taken is listed at the end of this paper, and will be reflected in future PPDG papers and project plans.

In terms of coherence and commonality of approach, GRAM and Condor-G are or are planned to be the accepted Grid Job Scheduling Services used by all Experiments. How many  Job Scheduling Portals use Condor-G was not clear. Since the Globus and Condor-G teams are currently co-developing and supporting the GRAM library one can anticipate that any changes in the interface will be accompanied by new Condor-G versions.

Condor Project components, specifically ClassAds and DAGMAN are being extended in response  to  D0 and EDG needs. These changes are expected (but not yet definitely understood)  to be of general utility. They may allow different usage patterns for distributed resource matching and job dispatch. It is expected that further extensions to both products may be requested by the experiments in the Physics Grid Projects.

2 Statements of Vision

The three visions below are different views of the problem. To date we have not determined whether they are complete or completely consistent. Progress was made during the meeting in understanding peoples views and the requirements.

2.1 The or A Statement of the Problem ?
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The core challenge:

Customer orders:

Place y = F(x) at L!

And the system delivers

For virtual data may not even need y. 

Notes: Why is the time dimension not included here?  Is “at L”  a Grid only concept? Need to separate : Logical Request, Job Scheduling and Resource Management, Physics Resources etc.

Goals can be one or all of :Minimize turn around time (avg, std, max …); Maximize throughput (all customers, time interval, …);  Minimize FTE costs; Maximize resource utilization
Robust Services  - affects the ability of the user to go and do other things in parallel, concentrate on the physics and the analysis etc. 

Effective Communication: Quality of the service is not determined by the protocol being used. Important issues are what is being communicated:  Tell me what to do? Tell what you did and what happened? Tell me what is going on ?

Reasonable Policies: Most important Policy is the Information Policy – give correct and complete information. How to determine the action?  This is more complex – e.g. authorization. 

Miron’s Mantra: Do we agree with it?   Goals are more effectively reached through attention to Robust Services and Effective Communication than “Reasonable Policies”.

Five Step Atomic Management Unit to which all things much be referenced or checked Highest Level, and for each unit of schedulability is:

Allocate size(x)+size(y) at SE(i)

Move x from SE(j) to SE(i) 

Compute F(x) at CE(k)

Move y to L

Release allocated space

Agreement to add a 6th step "Plan Activity. Each individual step and the whole stack  may  have zero, one or many  instantiations during the lifecycle of the  end to end application and grid system achieving the users work. Agreement that end-to-end Job Management and Scheduling requires System Integration as an activity.
2.2 Scheduling Steps 

The GGF includes more steps in Job Scheduling and Execution to include explicit Authorization and Completion tasks. The steps below are not in time order. They are to allow discussion of separation of the services and functions to be performed. There are  GGF working groups working in these areas 

http:// –www.mcs.anl.gov/~jms/ggf-sched/
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1. Authorization Filtering

3. Min. Requirement Filtering

2. Application Definition

Phase One-Resource Discovery

5. System Selection

4. Information Gathering

Phase Two - System Selection

7. Job Submission

6. Advance Reservation

9. Monitoring Progress

8. Preparation Tasks

11. Clean-up Tasks

10 Job Completion

Phase Three- Job Execution


2.3 Virtual Data and Planning 

Questions to ponder: Sharing data on a main frame maps well onto the concepts of the Grid. VDL is becoming a language to describe the relationships of the data products.  Need scripting languages and visual interfaces to allow user to define and manipulate these. Is a Grid a controller of resources that passes on control to VO or is a Grid a set of technologies that various VOs etc define and use. 

Mike presented a diagram to describe the set of services involved:

[image: image2.png]



Scheduling Mechanisms and Policies – e.g. Fair Share – once one goes beyond one resource there is no fair-share scheduler that imposes it? If we can’t do it on a single machine with a multi-processor how can we do this on the Grid.  How does one know which is the critical resource? Bring 2 resources into a single number. SAM – can do Fair Share in terms of the work that has been done, in terms of the Benefit to the End User.  This is due to Politics and Policy. Mathematically analysed algorithms may not be possible but practical implementations have been possible and given benefit. Does Economic Model describe the requirements well? This was a buzz word about a year ago. The concept of “money” is not yet defined. Arie: do we need a model where there is no concept of money but alternatively of..? Are there different models that could be used  e.g. Prioritization and Preemption There is no  use case where it is needed yet.  and the policies and procedures  are not in place.  

2.4 Fabrics and Facilities

Don Petravick introduced the discussion of “Fabrics -  Looking up into Grid Middleware”. Since this introduces a new discussion topic to the PPDG fray we include selected parts of the slides below without much attention to making the sentences flow.

Role of a “gfabric”:  Fabric Resources are Selected and Accessed via Grid middle-ware on behalf of a grid user. When Interfaced to a grid, the tangible aspects of a fabric are abstracted before being presented to  Grid middleware. Fabrics provide a balance of storage and computing. Less functional than what we do now  -- Is this not GridFTP, SRM, and GRAM + salad? 

Resources are Selected and Accessed via Grid Middleware.   Service Level. – For example, a batch queue is something more abstract than a collection of computers.  Tangible Level. – The level on which the application itself views its platform, for a simple code Performance: Grid-Abstraction breaking applications.   Abstracted by Grid Middleware.  Dangers of abstraction: Deployed application may be limited by the abstraction. Example: CMS pileup data  Very large pre-computed tables, which must be available in a performant way. Opportunity of abstraction: Example: Need to  conform to abstract model may discourage unnecessary diversity. Example: Data sets may acquire permanence via replication.

2.4.1 GFabric and Fabric Issues:

Sears Syndrome – Grid is not a good place to get anything, but a good place to get everything. Greatly increase resources, even if unit efficiencies sag. This represents a change of thinking for the people involved on the fabric side. Continuity – deal with various versions of the same services. Inhomogeneous – Need to deal with various grids having different middleware. Large v.s. small sites - Small may want data center in a box.  Large sites want protocols, and thin interface. Need to make abstractions. Configuration management. 

Legacy sites : Need to walk into grids while maintaining service; Face the stress of grid users seeing reduced functionality; Concept and abstraction mismatch. Security – Need to control computer resources, and respond to security incidents. Not all site concerns may be addressed by VO’s. Site security concerns are dynamic, and change as threats and risks come and go. And Service Administration, Routine Administration; Problem resolution.; Performance analysis.; Configuration management.; Must relate to grid abstractions; The larger and more diverse the grid(s) the greater the effort required. Service oriented administration e.g.  http://www-cdfen.fnal.gov/enstore/real_rates.jpg http://www-cdfen.fnal.gov/enstore/plot_enstore_system.html
What is needed:  Examination of issues from the fabric point of view, not just the experiment point of view. Below the middleware, not just from above it. Small steps by large legacy sites, with interaction with Grid projects. Small steps because grids are, diverse effort. (1/4 giga-$$?). Careful steps because different grids make different implementation choices. Less loss of functionality during shift. Intellectual input to grid projects during shift from the fabric, not just the experiment.

2.5 Grid Level Scheduling and Local Resource Management 

Need to understand how the policies relate and communication happens. How does information pass between the Grid and the Local Resource Manager.  Need to understand mapping of Physics Job Types to different requirements: Simulation; Collection; Processing; Analysis. Need concept that the Local Resources are owned by the Site. Additionally may be necessary to have global optimization of all resources. This requires global knowledge of the VO and the jobs in the queue. This may also be required. 
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 Communication between the “5 steps” and the rest of Mike’s architecture. Need to specify that.  How is the model distributed? Is it centralized? What is the time line and the roadmap for this? Do planners have to be coupled – independently functioning; no cooperation needed. 

Need to address well defined interfaces between the boxes? User Interface Abstraction. Discuss it in terms of Services.  

Agreement on Service Bands in PPDG (see Jan-Mar Quarterly  report)

The amount of s/w continues to increase, it is hoped the trend is to push s/w down to lower common layers and increase the amount of sharing:


[image: image3.wmf]Now

Later

Experiment Specific 

Application Infrastructure

Middleware

Fabric


3 Experiments

We do not list the requirements and plans for each experiment. These are well described in the slides shown at the meeting. We note some specific issues that might be relevant for future attention by the PPDG project per se.

3.1 Atlas

 First stage of the production – MC. Features are very high CPU usage. 2 mins to transfer all s/w and then 10,000 cpu hours. Produces large files as output. Small number of local files to support the request. Store in the repository for sequential analysis.  Each event takes 20 mins.  Will try to use multiple job submission of MC jobs. 3 sites – BNL, Alberta, Indiana, ANL. 

3.2 CMS

3.3 JLAB

PBS home grown scheduler, for fair share scheduling on the local fabric. Think what they need is very similar. In the short term for the experiments. Want to set up something , however crude, for the experiments to use. E.g. Condor-G. In the longer term. Running the job where the data is especially for reconstruction. Need to move the data back to a repository. Need a dependency manager. There are 2 separate projects at JLAB deploying 2 separate prototypes of different aspects of the system. 

a) JASMINE/HRM - FSU prototype will be tested. Issues of integration of all the pieces. The interaction between all the matching and the resource allocation between the layers and the various batch components. Once condor-g has submitted a job to gram the job stays in the Globus world until it is returned. Alternative is if have condor on the other side then can use the other condor technologies. Portal will talk to Condor-G. This is an independent layer.  How does higher level matchmaking service work – how is this done to dispatch to the sites. Can make the decision when

b) Web services higher level capabilities. :Web service is a batch system that is transparent to condor-g:  Web service looks like globus submission site. Gatekeeper, gram etc; Implement the GRAM protocol to a web service; Open a separate connection directly to the web service.

3.4 D0

3.5 STAR

New purchases are a turning point. Moving to a distributed disk paradigm. Within a year need to use tools in production analysis and processing. Lay the grounds for the Integration and for a common Error Interface.  Bottom layers need to be very stable. E.g. Job Manager  - agreement and time line for error propagation up to the user. UofWashington. Purdue. French. Tier1 and 2 architecture. The access patterns are not known when all the data is not on disk.  Query – need tools. Internal STAR file catalog. Come up with a list of files. May be very large. Query based on simple preselection criteria e.g multiplicity.  Index of meta data.  Want to schedule the job to run where the data is for example. All Batch. Can be done in a primitive fashion. Want to use part of the Grid tools. Need something that works robustly – need to understand how capable is the solution to production. What is the commitment to production mode and the schedule. 

. 

4 Decisions and Action Items

To implement production grids for distributed job management and execution
we need to understand the issues of definition of Site, Grid, and VOs in  PPDG in the next six months? AA – YES; 


Do we endorse the proposed separation of compute and data job scheduling? YES for now.  How does the correlation happen. What about integration? Will higher level components be able to get a global view of the allocation of resources. For now, for the sake of isolation them for study and modules. May discover at some point that some of the functionality needs to be brought together. Concern about multiple places of queuing and the layers and decisions going to be made; how many layers will do the aggregation etc. Data jobs are fundamentally different from cpu scheduling. The issues should be transparent to the application scientist. 


How do we prioritize the work and what do we want to have accomplished when? – Experiment needs should be evaluated as to generalization. Enough debugging to meet deadlines; At the steering meeting every quarter look at activities and deadlines. Realisation of priorities in writing.Expectation management
 

Do we propose a 6 Step atomic job management unit  (see Mirons talk) that adds Planning? – YES 
 

Do we want to say anything  to the Steering Committee about  PPDG  and the GriPhyN Virtual Data System, or the GriPhyN planning activities? – YES. It is important. We should track and be involved in it. It is part of the end to end application/grid stack and PPDG has no effort to put into this except for looking at Experiment requirements. 
 

Do we need follow up from this focus meeting and if so how do we do it? Another such meeting in 4-6 months to take stock.  Did we think this meeting was useful? Yes. Follow up phone cons needed with STAR, ATLAS, JLAB. 
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