Proforma 2

Storage Group Workplan

Overview

This document describes the work proposed for the Storage group in GridPP2. 
The overall aim of the Storage group is to harden and, if required, refactor appropriate data management tools provided by EDG and others, in order to facilitate the move from prototype to production Grids, following up from the work done in GridPP 1.  

It will be necessary to track future developments within EGEE and LCG/ARDA, to ensure that the tools remain aligned with all developments.  The work will integrate with other GridPP2 middleware groups.  In particular, it will integrate with the Metadata group to provide solutions to meet the requirements set out in the “Data and Storage Management” section of the GridPP2 proposal.

This workplan is thus placed within the context of the overall developments within the EGEE and LCG.  It will therefore be subject to periodic revision as requirements evolve.  Revisions will be determined by tracking the appropriate stakeholders, then agreed within the Storage group subject to approval by GridPP2.  The revisions will be documented in the QRs.

The Storage group is split into two work areas: Grid Storage (GS) and Local Storage Management (LSM).  For both work areas, the intention is to provide software and support for UK sites participating in the EGEE and LCG testbeds.

The work areas are described below.

Grid Storage work area

There is a requirement to ensure that all UK particle physics sites can provide Grid storage, and work is required to further harden and develop Grid interfaces to storage systems.  In particular, deployment of an SRM version 1 interface for the major UK storage resources is required.  Initially, the work should concentrate upon providing an SRM version 1 interface to the RAL Atlas Datastore.  Further work should investigate providing SRM 1 access to other storage resources such as SANs, then move towards investigating SRM 2.

SRM is becoming an internationally accepted standard for data management; in March 2003 it gained acceptance as a GGF working group (Grid Storage Management, GSM-WG).  These developments need to be tracked closely to enable the UK to work effectively with emerging data access tools.

There is also a requirement to investigate interoperability between SRM and SRB.  The main reason is that CMS is currently using SRB.

The software must be integrated into the overall data management architecture being defined by LCG and EGEE. 

It will be useful to monitor and review related developments at the national e-Science centres, to ensure that any novel architectures being developed for the HEP community are consistent and compatible with overall strategies.

Local Storage Management work area

This work area will investigate and deploy appropriate mechanisms to manage Grid data within a site.  This should include generic processes local to a site that can be used to clean up after Grid jobs and ensure that a site’s volatile resources are being recovered in a timely manner.  The proposed functionality of SRM v2 should also be investigated in this context, as well as virtual filesystem layers (e.g. slashgrid).  The work should be done in collaboration with the GridPP2 Tier-1 and Tier-2 centres to ensure appropriate deployment and testing.  Mechanisms for advance reservation should also be investigated.

The software must be integrated into the overall data management and job submission architectures being defined by LCG and EGEE.

Storage Group relations to other GridPP Areas

The work in the Storage group is closely related to that of the Metadata group: the two areas together form a Data Management group, and they liaise with the appropriate areas of EGEE, most importantly with the EGEE JRA1 Data Management Group led by Peter Kunszt.
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The Metadata and Storage groups are together responsible for developing software tools for providing transparent, secure and efficient access to data, regardless of where it is stored.  The groups will build upon achievements in the GridPP1 and EDG projects, as well as appropriate HEP experiments.  These projects have examined closely the data management requirements of the experiments, and have begun to develop appropriate and scalable solutions.  This work will move the existing prototypes to stable production systems.

The work should take into account the requirements from the ARDA group, as well as those of the on-going LCG investigations into the experiments’ storage requirements.

Obviously, the Storage group will also need to collaborate with other groups from GridPP2.  The following diagram illustrates the most important relationships between the Storage group and the remaining middleware groups, with fat arrows denoting more frequent interactions:
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Metadata:

A strong collaboration between the Metadata and Storage groups is required to satisfy Grid access to storage, and in particular the medical imaging (DICOM) requirements in EGEE.  It will also useful to coordinate the external interactions, such as those with JRA1 as illustrated in the Venn diagram above, between the two groups.

Security:

Interaction with security is required for the storage component to provide access controls etc.

Information services:

Software deployed in the storage and local storage components will both need to publish information via Information Services.

Workload management:

The local storage management must interact with the workload management system, at the simplest level just by publishing information to it, but more advanced interactions can be imagined.

Network:

The requirement for interaction with the Network group arises out of an increasing awareness in the international storage community that work is required to enable users to transfer data efficiently between Storage Elements using existing tools on production networks.

Interaction with EGEE and LCG

Interactions with EGEE will primarily be with the data management group within JRA1, as well as with the architecture group.  Secondary points of focus are SA1 (support), JRA2 (QA) and JRA3 (Security).  Of course, EGEE will also benefit from the work done in the Storage group.
Tracking LCG ARDA is required to be able to address new middleware requirements from the experiments.  Working within ARDA may also provide a means to deploy software within LCG releases.

Finally, although not part of LCG and not yet a major Grid middleware user, it will be useful to monitor middleware plans in BaBar.  Once again, fat arrows denote (expected) more frequent interactions.
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Management

The Storage group will be coordinated by Jens Jensen, Rutherford Appleton Laboratory.

Level 1 and 2 Deliverables

The key is spreading the load evenly across the project, whilst at the same time ensuring support for the EGEE and LCG releases.

The level 1 deliverables are very broadly structured as follows: first provide an early deliverable based on existing software to integrate with early EGEE releases and LCG3.  This is partly to address the ARDA requirement for early releases, partly to ensure that there will be functional software coinciding with the EGEE releases, and also to enable identification of problems and issues early in the project’s lifetime.  The next steps look at investigating other existing solutions and areas where further developments are required and feasible.  In the final phases of the project we look toward releases with significant added value, in terms of hardening, refactoring, added functionality, or similar, as will be deemed appropriate at the time based on the evaluation reports and the nature of the follow-on project from EGEE.  The latter half of the project will contain a third release of both GS and LSM systems, coordinated with the Metadata group to support LCG and any EGEE follow-on projects.

An overview of the deliverables can be found in the attached spreadsheet.
Notes about deliverables:

· The “gaps” between deliverables towards the end of the project, between software release deliverables in particular, leaves room for significant developments and/or additional level 2 deliverables.
· Software releases coincide with those of the Metadata group and with those (currently known/planned) of EGEE and LCG.
· Experience from EDG shows that we should not have too many releases; if we do then we cannot support each release properly.
Level 2 deliverables were originally planned for only the first 12 months of the project.  This plan has now been revised, and we now have identified level 2 deliverables for the first 18 months.  We expect that the level 2 deliverables in the remaining 18 months of GridPP2 will be reports of a more technical nature, many of which could potentially be published as papers in journals.  Topics can include:
· An investigation into using OGSA for Storage control.

· Report on SRM v2.1 deployment:
· interoperability issues;

· status of support for optional SRM functionality in various implementations;

· opportunities for code reuse.

· Metadata for storage.

· Metadata for local storage management.

The deliverables are classified into four main areas: a) Deployment and Support, b) Evaluation and Development, c) Management and Timeline, and d) Integration with EGEE and LCG.

Key for deliverable:

	Work Area
	Grid Storage
	Local Storage Management

	Letter
	S
	L


	Deliverable
	Deployment & Support
	Evaluation & Development
	Management & Timeline
	Integration w. EGEE/LCG

	Letter
	D
	E
	T
	I


Deployment and Support

PM03 SD1 (level 2): UK Site Coordinated Deployment and Support Plan for SRM interface to UK Tier1 & Tier 2 systems.

This project management report describes the plan for coordinating support for the GS work area within the Storage group with those of the other GridPP2 areas, in particular those providing support for Tier 1 and 2 centres, and the Grid Support Centre at RAL.  The report will identify key people at sites with mass storage.  The report will describe plans for resolving interoperability issues between sites with different SRM implementations.

PM03 LD1 (level 2): UK Site Coordinated Deployment and Support Plan for Local Storage Management (LSM) system.

This project management report describes the plan for coordinating support within the Data Management area with those of the other GridPP2 areas, in particular those providing support for Tier 1 and 2 centres, and the Grid Support Centre at RAL.  The report will describe how to build on existing expertise in cluster support, and provide details of how to integrate software integrating with batch systems and resource brokers.

PM05 SD2 (level 1): Release of GS integrating with LCG3 at UK sites.  LCG 3 expected in PM05.

This is a software release.  The aim is to provide Grid access to UK sites in LCG3, with emphasis on mass storage at the Tier 1 site at RAL and to disk at Tier 2 sites.  Support for non-disk storage at Tier 2 is desirable, but deploying and supporting a release has higher priority.

PM05 LD2 (level 1): Release of LSM integrating with LCG3 at UK sites.  LCG 3 expected in PM05.

This is a software release.  Deploy and support an existing solution for local storage management for clusters at UK Tier 1 and 2 sites in LCG3.  Deploying and supporting an existing solution has priority over implementing additional functionality.

PM07 SD3, LD3 (level 1): Software prototype/bugfix release integrating with EGEE DJRA1.3.  This release integrates with the corresponding deliverable for the Metadata group.

This is a software release.  Deployment and support for UK sites participating in EGEE and deploying EGEE release 1.  This will be based on the same software that was released for LCG3, with the same priorities, i.e., deployment and support have priority over providing additional functionality.

PM16 SD4, LD4 (level 1): software release integrating with EGEE DJRA1.6.  This release integrates with the corresponding deliverable for the Metadata group.

This is a software release.  Similarly to SD3, LD3, it integrates with EGEE’s release 2.

PM32 SD5, LD5 (level 1): Release of GS and LSM integrating with EGEE follow-on.  This release integrates with the corresponding deliverable for the Metadata group.

This is a software release.  The release will integrate with a follow-on project to EGEE.

Evaluation and Development

PM08 SE1 (level 2): Plan for supporting further storage resources.

This report contains a plan for providing SRM 1 interface to additional storage resources at the Tier 1 and 2 sites in the UK.  The report will investigate which resources can be supported, and how.  Such resources can include SANs, global shared filesystems, tape systems, or other specialised storage hardware.  It can also include providing backend staging scripts integrating into the SRM-enabled disk.

The report will also discuss advanced functionality issues such as quotas and reservations, and the best way to provide this functionality.

Since effort is limited, the report will have to prioritise developments according to the requirements.

PM10 SE2, LE1 (level 1): Evaluation report on PM07 release.

This report follows up on EGEE release 1 and evaluates the software released in PM07.  The report will describe status of, and issues arising from, integration with EGEE release.  It will also describe issues of scalability, security, administration, and how those issues can be addressed.  The report will address new requirements arising from the architecture, prioritise them, and describe how they can be implemented.

PM14: LE2 (level 2):  Evaluations and test of existing LSM solutions.

This report will summarise an evaluation of existing solutions for local storage management.  Priority will be given to Open-Source implementations, then to free-for-academic-use non-Open-Source implementations, and finally commercial solutions may be considered if time and financial constraints allow.  The report will make a recommendation based on functionality, ease-of-support, maintainability, extensibility, etc. of the evaluated solutions.

PM20: SE3, LE3 (level 1): Evaluation report of release in PM16
This report follows up on EGEE release 2 and evaluates the software released in PM16.  It will address the same issues as SE2, LE1.

PM26: SE4, LE4 (level 1): Plan for final software release.

This document describes the plan for the final software release in PM32.  The document also takes into account the Grid refactoring developments in the Metadata group scheduled for PM26.
Management and timeline 

PM36 ST4 (level 1): Project Report for Grid Storage.

This is the final report for the GS work area.  It will summarise all useful software delivered, and discuss areas for future development.  It will discuss the state of integration and testing within the EGEE and LCG testbeds, and will describe also additional deployment and use.  It will describe the state of and contributions to relevant international standards.  It will summarise dissemination efforts throughout the project.

PM36 LT4 (level 1): Project Report for Local Storage Management (LSM) system.

This is the final project report for the LSM work area.  Its purpose is the same as ST4.

Integration with EGEE and LCG

The following deliverables describe higher-level integration issues with EGEE such as those arising from changes in the architecture.  Post holders will develop liaison to JRA1 prior to the start of GridPP2 to be able to address architecture issues in PM01.

PM01: SI1, LI1 (level 2): Report describing GS and LSM requirements arising from DJRA1.1

This deliverable is a report analysing the first architecture deliverable from EGEE and describing how the GS and LSM releases fit into the EGEE architecture.  This report integrates with the corresponding deliverable for the Metadata group.

PM11: SI2, LI2 (level 2): Report describing GS and LSM requirements arising from DJRA1.4

This deliverable is a report analysing the second architecture deliverable from EGEE and describing how the GS and LSM releases fit into the EGEE architecture.  This report integrates with the corresponding deliverable for the Metadata group.

PM18: SI3, LI3 (level 2): Integration plan for EGEE follow on projects.

This plan will investigate follow-on projects to EGEE and describe how each of the work areas can integrate with those projects.
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