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Ian Bird
Introduction
This note describes the LCG Certification and Testing activity.  This is in part a joint activity with EDG and with the US grid projects (Trillium) under the umbrella of the HICB-JTB.
Scope of LCG Certification and Testing
The aim of the activity is to evolve towards a full set of tests to provide system level regression testing on the LCG middleware.  This is viewed as one mechanism by which the deployed middleware can be made robust, predictable, and supportable.  The scope of the testing is addressed in three distinct areas:

1. Basic underlying grid middleware – including Globus and Condor/CondorG provided as a package in the VDT.

2. EDG components built on top of VDT.

3. Application level testing, experiments running their real production applications in order to test the middleware (β-testing).

The test suites for 1) we expect to obtain from the VDT group working in collaboration with Globus developers.

The testing of the EDG components, and implicitly further tests of VDT, can be categorized as follows:
· Basic unit tests

· Component level tests of the integrated system

· Basic grid functionality tests on a “local” grid

· Basic functionality tests on a WAN grid testbed

· HEPCAL functionality testing

Process

The elements of the testing and certification process (shown in Figure 1) are as follows:
· Basic Globus and Condor testing – at the NMI/VDT integration level by the NMI/VDT teams

· VDT delivered to EDG

· EDG developers run unit tests during development

· EDG Integration team integrate VDT and EDG components on the integration test bed

· During integration, the current integrated package is tagged and handed to the certification team for testing.  This is to provide early feedback on problems of installation, basic functionality, etc.

· Once the integration tests are successful (what are these?) the distribution is tagged and delivered to the certification team for testing.

· The certification team runs the following test suites:

· Basic grid functionality on single cluster, and on local area “grid”

· Basic grid functionality on distributed grid certification testbeds (currently hoped to include Wisconsin and Moscow soon, more later)

· Stress tests (job storms, copy storms, etc – to be developed with experience)

· HEPCAL test cases

· Application tests (using perhaps standard benchmark programs)

· Experiment β-testing (by experiment representatives)

· Once the functionality, robustness, etc. of the release is verified the release can be certified and packaged for distribution and deployment.
· At each stage, rejection of the release and feedback of problems is possible.  
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Figure 1: Testing and Validation Process
Finally, once the release has been deployed each site must run site verification tests, coordinated by the operations centre(s).  The operations centre will be responsible for accepting sites into the production service.
Responsibilities

The responsibility for executing the certification process and certifying the LCG distribution lies with the LCG Certification team led by Zdenek Sekera at CERN.  The responsibilities for providing the tests themselves are summarized in Table 1 below.  

Table 1: Responsibilities for providing tests

	Tests
	Tests provided to by

	VDT (Globus, Condor)
	VDT/NMI

	EDG unit tests
	EDG Developers

	Component tests
	EDG Developers/LCG Testing team

	Grid funct. Tests
	LCG Testing team

	HEPCAL test cases
	GAG

	Site verification tests
	LCG/iVDGL


Other responsibilities:

· Providing testing frameworks:  LCG test team, collaboration with NMI/iVDGL?
· Integrating tests into the framework: LCG testing team

· Executing site verification tests: LCG Certification team, operations team and operations centres, regional centres
Frameworks

LCG has a testing framework provided by the LCG testing team.  The NMI group are using Tinderbox.  It is not clear what is appropriate for this task, but a common look at available frameworks with a view to an eventual agreement on a common framework if practical is appropriate.  
Testbeds
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Figure 2: Certification Testbed Schematic
Figure 2 shows the proposed Certification testbed set up.  There are 2 components – a set of grid nodes at CERN and remote sites.
· At CERN we have built 4 “grid clusters” each consisting of the service machines and a number of worker nodes (10 machines total in each).  These 4 clusters (which can be reconfigured as necessary, including adding more worker nodes to test scalability) act as a grid on the LAN.  This enables testing of basic grid functionality without the complication of remote networks and systems.
· Other collaborating sites will provide a certification cluster – to consist of service machines and a few worker nodes (less than 10 machines total).  These, together with CERN will provide a real grid testbed for certification.  Currently, we hope that Wisconsin and Moscow will participate in the activity.  It is desired to have at least 4 sites other than CERN to have sufficient realistic testing based on EDG experience.

In general the following types of system will be available, instantiating the “Gordon Trident”:

· Developers test machines (essentially private to the developers), and nightly autobuild service

· Integration test bed (local at CERN)

· Certification testbed (distributed)

· Production service deployed at the regional centres

Resources
Agree with VDT etc.

· Provide VDT test suite

· Join test beds – Wisconsin and iVDGL or US-CMS IGT.

· Collaborate on frameworks

· Collaborate on site verification

Resources available for certification and testing:

· CERN LCG certification team

· LCG testing team (2 FTE)

· 3-4 people in Moscow (1 at CERN) – from end April 2003

· (2 FTE in Barcelona ?)

· VDT/NMI group
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