  

PROPOSED Charter

For a
Research Group on
Reliability and Robustness in Grid Computing Systems

    
Name and Acronym:

Reliability and Robustness in Grid Computing Systems (GridRel-RG)

Area 
Community Affairs

Chairs:

Chris Dabrowski, cdabrowski@nist.gov
Geoffrey Fox, gcf@indiana.edu

Secretary(s)/Webmaster(s):

Secretarial duties are expected to be minimal, given the limited scope of this group. A website and mailing list is currently maintained by Chris Dabrowski.
Focus/Purpose 
This RG will assemble a community of standards developers and researchers to investigate requirements for reliability and robustness of future grid computing systems based on emerging Web Services and Grid standards.  The primary purpose of the RG will be to develop an informational document that summarizes the state of current work on Grid and WS system reliability and describes requirements for establishing and maintaining high levels of reliability in future large-scale Grids. This informational document will also provide preliminary requirements for methods and tools to measure Grid and WS system reliability. The informational document will be designed to impact WS and Grid standard specifications currently under development. The RG will address questions on how these specifications might be changed to better enable large-scale grids to detect and overcome failures so that these systems can provide a level of robustness needed for industrial and scientific purposes.

  Scope 
The scope of this effort will center on understanding reliability and robustness [1] issues and requirements in industrial and scientific Grid systems developed on the basis of Web Services and Grid Specifications of the GGF and related standards organizations. In investigating these issues and requirements, two considerations will merit special attention. First, the scale of grid computing systems is expected to grow dramatically as grid technology transitions to industrial use. Second, operational grid systems are likely to be subjected to volatile and uncertain conditions that potentially endanger or severely degrade their effectiveness in everyday use. 

The effort will also include a survey of mechanisms employed by current Grid systems to respond to such adverse circumstances to ensure system reliability and robustness. These mechanisms include, but are not limited to, Grid FTP, Grid monitoring services, Grid replication services, checkpointing and recovery services, autonomic computing services impacting grid system reliability, as well as mechanisms for maintaining consistent system and component states though time. The RG will consider the relationship of these mechanisms to, and interactions with, grid specifications being developed within GGF and other organizations. Current mechanisms, methods, and practices are expected to constitute a source of identified reliability and robustness issues and requirements.
Goals 
1. The primary goal of the RG will be to develop an informational document that summarizes the state of current work on Grid and WS system reliability, identifies key issues, and describes preliminary requirements for establishing and maintaining high levels of reliability in future large-scale Grids. This informational document will also provide requirements for methods and tools to measure Grid and WS system reliability. The informational document will represent Grid systems reliability requirements as well as the general experiences and findings of Grid system practitioners on grid systems reliability to GGF working groups
2. To understand Grid reliability issues and requirements, the RG will organize forums and workshops for researchers, application developers, and others to present results of their work in reliability and robustness of grid systems and to exchange information. The RG may also solicit and obtain information on reliability requirements through web pages, mailing lists, white papers, best practices documents, and other publications that discuss:

        Standard specifications of the GGF and those of related organizations, including standards committees focusing on web-services used in grid systems.

        Grid services and software tools.

        Real-world Grid usage. 

3. As a secondary goal, to promote and facilitate:

        Collaborations between researchers in grid systems reliability and robustness.

        Access to test beds and simulation models that investigate reliability issues
·         Development of testing products, metrics, and evaluation activities. 
4. Also as a secondary goal, the RG will also encourage and support research for developing test methods and metrics for evaluating grid systems reliability and robustness. This includes methods and metrics for evaluating the ability of grid systems to detect, and respond to, various kinds of failures, such as failures of individual components, links, as well as entire subnetworks. This also includes techniques (languages, terminology, tools) for risk assessment and evaluation of grid reliability relevant for industrial use. The RG would foster definition of minimum performance levels or thresholds for grid system reliability and robustness. Other issues of valid concern include, but are not limited to, evaluation of the stability of service interface versions (for grid and web service) that may differ across a network, whose interactions may result in unpredicted instability.  

Deliverables and Milestones 
1. A GGF informational document will be produced on reliability and robustness in Grid computing systems. This document is described above.

Timeframe: finalized in December 2007.  An interim draft will be available for review by February 2007. 

2. One or more workshop will be held, as needed, at future GGF meetings during which participants report results of research on reliability and robustness in grid systems. These workshops specific content is yet to be determined, may also identify reliability and robustness issues within specifications being produced by GGF and related organizations, and collect requirements and case studies. 

Timeframe: Held on as needed basis. 
Exit Strategy 

The RG should conclude after two years operation (by GGF21), with the completion of the document listed in deliverable #1. 
  

Definitions Used in the Charter 
Reliability (system) 
        1.      “An attribute of any system that consistently produces the same results, preferably meeting or exceeding its specifications. Free On-line Dictionary of Computing 

2.      “In engineering in general, reliability is the capacity of a component or a system of such components to perform as designed”, Wikepedia 
  
 Robustness 
        1.      “... an ability to recover gracefully from the whole range of exceptional inputs and situations in a given environment”, Free On-line Dictionary of Computing 

2.      “In terms of computer software, refers to the resilience of the system when under stress - for example, when running a large number of processes, or when starved of memory or storage space, or when confronted with an application that has bugs or is behaving in an illegal fashion….”|, Wikepedia 
   

 Pre-existing Document(s) (if any) 
  1. A list of related standard specifications and other relevant documents is provided below. 
 Common Object Request Broker Architecture: Core Specification (Version 3.0.3), The Object Management Group (OMG), Inc., March 2004. 
 The Open Grid Services Architecture, Version 1.0, Global Grid Forum, http://forge.gridforum.org/projects/ogsa-wg, July, 2004.

 Open Grid Services Architecture Use Cases, Global Grid Forum, http://forge.gridforum.org/projects/ogsa-wg, October, 2004. 
 Web Services Coordination (WS-Coordination), http://www6.software.ibm.com/software/developer/library/ws-coordination.pdf, September, 2003. 
 Web Services Reliable Messaging TC. WS-Reliability 1.1. Reference: OASIS Committee Draft. Version 1.086. August, 2004.

 Web Services Reliable Messaging Protocol (WS-ReliableMessaging), http://www6.software.ibm.com/software/developer/library/ws-reliablemessaging200403.pdf, March 2004. 
 Web Services Transaction (WS-Transaction), http://www6.software.ibm.com/software/developer/library/ws-transpec.pdf, August 2002 
 Network Measurements Request Schema: Informal Requirements Document, Global Grid Forum, https://forge.gridforum.org/projects/nm-wg, March 2004. 
 A Grid Monitoring Architecture, Global Grid Forum, http://www-didc.lbl.gov/GGF-PERF/GMA-WG/,  March 2002. 
  2. A list of references is provided for informative purposes in an attached document.   

