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General Description

The goal of this task is to define and implement a suitable architecture able to assign computing tasks to the available Grid resources, taking into account many factors, pertaining to the tasks themselves and to the available resources:

· Resources required for the processing

· Nature of the computation required

· Type, size and location of input data

· Type, size and destination of output data

· Availability and suitability of dynamic and heterogeneous resources (CPUs, network, storage) 

· Knowledge of existing (previously submitted) tasks in the system

· Global and local constraints (i.e. policies governing how resources dedicated to a particular experiment should be prioritized, policies governing when “external” users can access local resources, etc…)

For this purpose the middleware produced within the DataGrid project (the European Grid project) will be adapted and deployed, in order to build a reliable workload management system, able to meet the requirements of the future experiments.

Moreover, existing technology base developed under other Grid related projects (in particular Globus and Condor) will be integrated and extended, also profiting from the considerable experience with the use, deployment  and support of  these software systems (in particular it is worth to remark the many years experience with the Condor system, and the collaboration between INFN and the Condor Team of University of Wisconsin, Madison). These activities are stricly related with the DataGrid project, and will provide useful inputs and solutions for the research and development performed in this European project. 

Work plan

Activities in this task will start with the simplest scenarios, that require limited and simple services, considering in the beginning simple implementation strategies. More complex environments will be considered  in an incremental fashion.

Task 2.1.1 Workload management for Monte Carlo production

The production of simulated data is typically a scheduled task, and the characteristics and requirements of these jobs are known in advance: these are usually CPU bound applications, with a limited I/O rate. Monte Carlo production is typically performed by “traditional” applications, that perform their I/O activities on the executing machine storage system. They usually just need as input small card files describing the characteristics of the events to be generated and geometry files describing the detector to be simulated, that can be staged in the executing machine without a significant cost. 

Therefore for Monte Carlo production the goal is to build a system able to optimize just the usage of all available CPUs, maximizing the overall throughput. Code migration (moving the application where the processing will be performed) will be considered as implementation strategy.

For Monte Carlo production dedicated PC farms, distributed in different sites, will be considered, but it will also be investigated if it is suitable to exploit idle CPU cycles of general purpose workstations as well. 

Bookkeeping, accounting and logging services must be implemented in this framework. Moreover, it must be possible to define policies and priorities on resource usage.

Since it is assumed that the Monte Carlo production will be managed by a small team of persons, a “sophisticated” user interface for task management is not required: a simple language for submitting jobs, removing/suspending jobs, monitor their state, etc… is sufficient. 

The workload management system for Monte Carlo production will be deployed considering the middleware software developed in the DataGrid project, and also considering elements of Condor and Globus Grid architectures (it is foreseen that this work will be coordinated with the research and development activities performed in the DataGrid project).

For what concerning Condor,  some issues at hand are:

· How Condor can be used for dedicated Grid resources (and not only to exploit idle CPU cycles of a collection of a separately owned and distributed computing resources)

· How Condor’s ClassAds and matchmaker system could be used and augmented to implement  a more general Grid matchmaking system.

About Globus, important issues to be investigated are:

· How to use and augment the Resource Specification Language (RSL) in order to be able to define all the information needed by the workload management system

· Evaluate and in case modify some existing high throughput brokers, such as the High Throughput Broker developed by the Globus team

· Design and implement an high throughput broker, if the existing ones are not able to provide all the necessary functionalities.

The interconnection of Globus and Condor must be investigated as well. 

Tests on how a Globus client can submit jobs to a Condor pool and vice versa how a Condor machine can submit jobs to a Globus Grid   are already on going.

It will also be investigated if Personal Condor can be a suitable broker for Globus resources. 

A comparison of different local resource management systems (LSF, PBS, etc…) will also be performed.

Task 2.1.2 Workload management for data reconstruction and production analysis

Reconstruction of real/simulated data is the process where raw data are processed, and ESD (Event Summary Data) are produced.

Production analysis includes Event Selection (samples of ESD of most interest to a specific physics group are selected) and Physics Object Creation (the selected ESD data are processed, and the AOD, the Analysis Object Data, are created).

These are again scheduled activities, driven by the experiment and/or by physics groups, that typically will be performed in the Tier 1 Regional Center, possibly distributed in different sites.

For these kind of applications the goal is again the maximization of throughput. Besides code migration, data migration (moving the data where the processing will be performed) must be considered as a possible implementation strategy: it could be profitable to move the data that must be process to remote farms, able to provide largest CPU resources, but it must be considered that the required data sets  usually have a non negligible size, and therefore the cost for moving them must be taken into account.

Again, the services that must be considered in the workload management system for these applications are bookkeeping, accounting, logging, the possibility to define policies and priorities on resource usage, and a simple language for task management.

Task 2.1.3 Workload management for individual physics analysis

These jobs process selected AOD data to prepare more refined private data samples together with analysis plots and histograms.

User analysis is typically a “chaotic”, non predictable activity, driven by the single physicist.

Moreover, the goal is typically the minimization of latency of the  submitted jobs, instead of the maximization of the overall throughput.

The new HEP applications are based on Object Oriented programming paradigms, and Object Oriented client/server architectures, such as Corba/ORB, Java/RMI, Objectivity/DB, Espresso, Root(???), etc. These applications split data from CPU, and therefore it is not strictly necessary that the input/output data reside on the local storage system of the executing machine. Therefore for these client/server applications remote data access (accessing data remotely) must be considered as an other possible implementation strategy, besides data migration and code migration. Network is an important resources and must be taken into account to deliver optimal workload, in order to minimize application elapsed time.

Advance reservation and co-allocation of resource mechanism and strategies will be studied and tested in collaboration with the DataGrid project.

Security mechanisms for authorization and authentication must also be considered as services to manage user analyses, besides bookkeeping, accounting, logging, and the possibility to define policies and priorities on resource usage.

Since the complexity and the details of the workload management system must be hidden to users, a “high level” graphical user interface (in particular a Web Interface) for task management, allowing physicists to easily perform the various activities, is required.

Table 4.1 – List of the Deliverables for WP2.1

	Deliverable
	Description
	Delivery Date

	D2.1
	Workload management system for Monte Carlo production
	X Months

	D2.2
	Workload management system for data reconstruction and production analysis
	X Months

	D2.3
	Workload management system for individual physics analysis


	X Months


Table 4.2– List of the Milestones for WP2.1

	Milestone
	Description
	Date

	M2.1
	???
	


4.1.3 Resources
Table 4.3 – Personnel Contribution to the WP2.1 Tasks (man-months)

	TASKS

	Site
	Name
	T2.1.1
	T2.1.2
	T2.1.3
	Total

	Site 1
	<Nome Cognome>
	
	
	
	

	
	
	
	
	
	

	Site 2
	
	
	
	
	

	
	
	
	
	
	

	Site 3
	
	
	
	
	

	Total
	
	X
	X
	X
	X


Table 4.4 – Table of Materials for WP2.1 in K€

	Task
	Description
	Year 1
	Year 2
	Year 3
	Total

	T2.1.1
	
	
	
	
	

	T2.1.2
	
	
	
	
	

	T2.1.3
	
	
	
	
	

	Total
	
	
	
	
	


Table 4.5 – Table of Consumables for WP2.1 in K€

	Task
	Description
	Year 1
	Year 2
	Year 3
	Total

	T2.1.1
	
	
	
	
	

	T2.1.2
	
	
	
	
	

	T2.1.3
	
	
	
	
	

	Total
	
	
	
	
	


Table 4.6 – Table of Travels for WP2.1 in K€

	Task
	Description
	Year 1
	Year 2
	Year 3
	Total

	T2.1.1
	
	
	
	
	

	T2.1.2
	
	
	
	
	

	T2.1.3
	
	
	
	
	

	Total
	
	
	
	
	


