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1. 
Introduction

1.1. Objectives of this document

The goal of the integration effort is to combine the DataGrid middleware and the Globus core services to provide a functional computing platform for the application software using the DataGrid testbed sites.  The integration process begins with preparation of the infrastructure by Work Package 6 (WP6) and ends with the beta-release of an integrated DataGrid system by the Integration Team.

The validation phase, a phase in which the design and implementation of the DataGrid platform is tested, follows the integration.  During this phase, a few tens of users from each experiment or application group will simultaneously evaluate the DataGrid using experiment-specific code.  A Validation Team will coordinate activities on the DataGrid during this phase.

Both the Integration and the Validation Teams are subcommittees of WP6 and are expected to help fulfill WP6 responsibilities in regard to Testbed 1.

Because Testbed 1 will be the first time all of the middleware code will be integrated, the integration process for Testbed 1 will differ from that in later Testbeds, particularly in the preparation phase.  Consequently, this version specifically targets the integration of middleware for the Testbed 1.  It is a working document and will be updated for the later Testbeds.

The objective of this document is to describe these processes.

1.2. Application area

The document applies to the Integration Testbed Workpackage (WP6). It’s audience is all those involved in the integration process leading to delivery and subsequent validation of Testbed 1.

1.3. Applicable documents and reference documents

Applicable documents

	[A1] DataGrid Annex 1
	Project Annex

	
	

	
	


Reference documents

	[R1] DataGrid-04-NOT-0108
	Workpackage 4 – Packaging Requirements

	
	

	
	


1.4. Document amendment procedure

As described in the DataGrid Project Quality Plan.

2. integration and validation process

The integration and validation process will require significant effort from all of the work packages.  The following describes the effort and resources required from all work packages at various stages of the integration process.  (The appendix lists in detail these requirements.)

The integration process is divided into four distinct stages: preparation, intensive integration, initial expansion, and semi-production.  The following sections describe each stage.

2.1. Preparation

During July and August, the Integration Team should prepare for Testbed 1.  This section describes the responsibilities of the WP6 funded effort, of the middleware work packages (WP1-WP5), of the Authorization Working Group, and of the Integration Team.  In September, the integration team will begin to integrate the available alpha-release middleware code with the Globus 2 release.

2.2. WP6 responsibilities

Work Package 6 must provide the necessary infrastructure to support Testbed 1, including in particular, the software servers and the support system.

WP6 will provide a central, reliable, publicly accessible, backed-up CVS server.  This server will provide access to all of the DataGrid software. Middleware work packages are invited (but not required) to move their source repositories to this server at their convenience.  For any work package which does not wish to move its repository, the server will provide a read-only mirror of that work package's repository. For access to the CVS server WP members should email patois@in2p3.fr for a password and further details.

WP6 will also provide a central HTTP repository for the packaged source and binary distributions of the DataGrid software.   The packages (provided by the middleware work packages) must meet the WP4 requirements (see DataGrid-04-NOT-0108).  The source distributions will contain the exact version of the code used to build the corresponding binary distribution.  The application work packages may also use this repository to serve their application kits.

WP6 will also provide a central website from which support information can be obtained.   This includes contact information for Testbed site administrators, site user support personnel, applications support personnel, and the Integration Team.  This site will also host the software used to track bugs in the DataGrid software.  A later section describes the support services more fully.

2.3. middleware workpackage responsibilities

The deliverables from each of the middleware work packages is expected at the end of September.  At the latest, the source code from each middleware work package must be available to all DataGrid collaborators, particularly the Integration Team, at the same time.  The software servers will be available earlier; consequently, the mechanics of using these servers to serve the middleware code should determined well before the end of September.

To discover and remove any glaring conflicts between the various middleware components, the middleware work packages must provide the detailed information discussed below for the code they will provide.  By providing this information in the preparation phase, there will be sufficient time for the middleware work packages have time to modify their software. 

The middleware work packages must provide the detailed specifications for any public package they provide or require.  The term "public package" refers to any API, protocol, service, etc. intended to be used by other work package software or by applications.

The middleware work packages must also provide a list of any public resources that they use (e.g. port numbers) which may conflict with other software. This has been completed. The integration team will be the final arbiter in terms of allocating these resources.

Moreover, the exact dependencies of the DataGrid software must be provided.  This includes dependencies on the Globus core software, other middleware packages, and external software.  This will be used to determine the best order in which to integrate the various packages. This has been completed.

If the work package software requires a specific operating system, architecture, compiler, etc., the work package must provide this information.

2.4. authorisation working group responsibilities

Users of DataGrid will be identified via cryptographic certificates issued by Certificate Authorities (CA) located in each country.  Mapping these certificates into local usernames on each Testbed site is critical to the sucess of Testbed 1.  The Authorization Working Group is responsible for developing this software and delivering this software by the end of September. 

2.5. integration team responsibilities

Although the software for mapping certificates to usernames will be developed by the Authorisation Working Group, the Integration Team should follow the progress of this group and develop a fallback solution if the software cannot be delivered in time for Testbed 1.

The Testbed by construction consists of computing resources in many different countries and administrative domains.  Each site typically has its own form describing its computing regulations which users must sign before accessing those computing resources.  This presents an untenable logistical problem in which each DataGrid user must sign all of the forms from each site participating in Testbed 1.

The proposed solution is to develop a DataGrid "acceptable use contract" which is approximately a superset of the regulations of the participating sites.  The DataGrid user must agree to this acceptable use contract before he/she authorized to use the DataGrid.  In turn, the participating sites agree that users need only sign this form to access the DataGrid resources at their site.  This reduces the burden to a reasonable level. If this is unsuccessful a fallback procedure exists. However, this is logistically unattractive.

The text of the acceptable use contract will be written by WP6 management in consultation with the major DataGrid partners and the system administrators of the participating Testbed sites.  This must be in place by the end of September.  The Integration Team should ensure that this happens.

The preparation of the infrastructure includes an evaluation of new Globus packaging scheme and a study of the core components that Globus will deliver for Testbed 1.  This is clearly a vital evaluation with serious consequences for the success of the Testbed.   The Integration Team will do this evaluation before the end of July (Globus' freeze date for features and packaging changes).

One of the tasks of the integration team to define package names, in accordance with WP4, and to establish "standard" versioning rules among packages to be deployed with the DataGrid software.

From the information obtained from the middleware work packages and from the needs of the applications groups, the Integration Team should define the "reference platform (operating system, kernel, packages)."  The reference platform is the one which will be used to build, integrate, and deploy the DataGrid software.  The complete specification of this includes the exact versions of the operating system, architecture, kernel,  and needed external packages.

The Integration Team must prepare a detailed schedule for when the Testbed sites will be expected to install the DataGrid software.  This schedule should be available by mid-September.

2.6. intensive integration

The bulk of the integration work takes place in this phase.  It begins October 1 and will continue for approximately 2-3 weeks.

To produce the first functioning beta-release of the DataGrid software, all of the members of the integration team should be physically in the same place and have enough resources to build a small grid.  CERN will host this phase of the integration effort and will provide the required resources.  The appendix lists in detail the resources required. 

During this phase, the Integration Team will continuously build, deploy, and test the DataGrid software until a beta-release of sufficient quality is obtained.  The Integration Team will augment the test suites provided by the middleware work packages to fill gaps in test the DataGrid functionality.  The detailed integration process is:

· The reference platform will be installed and verified on all machines.

· Globus will be deployed on two of the nodes which will become the gatekeepers of two mini-farms.  The Globus installations should be tested to verify that the installations are correct.  The configuration of the farms should represent typical examples from Testbed 1 sites.

· These two farms should be joined together.  That functionality which requires more than one grid site should now be tested.  

· Now that the base system is available, the DataGrid middleware components should be installed from the CVS server.  These should be added and tested incrementally starting with those middleware packages with few dependencies ending when all middleware packages have been installed.  Once everything functions, the distribution packages should be made.  Installation from these distribution packages must be verified.

· This version of the DataGrid code is the initial beta-release of the DataGrid software.  The integration team should fully document the installation process for this beta-release.  The integration team should consider a formal tutorial or training for the remote site administrators. A vital part of the provided documentation is the basic configuration of the machine and DataGrid parameters.

Note that the integration effort should be an open process allowing the participation of those not formally on the integration team.  This includes particularly site administrators of Testbed sites.

2.7. initial expansion and testing

Once the integration team members have successfully built the beta-release of the DataGrid software and have it working on the core machines, the grid will be expanded to include machines at the computing center in Lyon and the main CERN testbed.  The first wide area tests of the grid are done at this point.  These tests should simulate as closely as possible the data access and computational patterns of the actual application software.

At this point the DataGrid will be opened to the applications groups.  This is the point at which the Validation Team comes to the forefront.  Initially there will be limited testing by the application people geared toward discovering blocking problems.  These initial testers should provide immediate feedback to the Integration Team so that the beta-release can be fixed, rebuilt, and redeployed as quickly as possible. These testers should also verify that the user environment meets their needs.

The initial limited testing by the application work packages should take approximately one week.

2.8. semi-production

After passing the initial testing, the DataGrid software is now ready for more widespread deployment. The DataGrid will be incrementally expanded.  The Integration Team will pair the additional remote sites.  The site administrators of the pair will install and verify the DataGrid beta-release using the DataGrid software packages and documentation provided by the Integration Team.  The pair will then form a "mini-grid" between them and perform the remaining installation tests.  Once these tests have been passed,  the Integration Team will schedule these sites for inclusion in the main grid. This will ensure the main grid remains stable during configuration of these sites.

The purpose of this procedure is to minimize the support required from the Integration Team and to minimize the potential disruption to the main grid when new sites are added.

As mentioned above, the integration team must develop a timetable for this expansion and inform (and consult with) the various Testbed site administrators.

In parallel, the DataGrid is opened to "real" users.  We must keep in mind that this is still a prototype system.  But the applications people should try to test and stress the system as thoroughly as possible.  It is the validation team's responsibility to coordinate use of the DataGrid at this stage.  In particular, this group should decide when the benefits from deploying a new DataGrid release outweigh the potential disruption to the users.  This phase will last until the end of December.

There will be a continuing need to develop and debug the DataGrid software.  Consequently as the DataGrid expands, the initial core machines will be removed from the main DataGrid and made into a separate development grid.  This is done so that the bug fixes and feature changes can be tested thouroughly before deployment on the DataGrid.  This will minimize the disruption to the user jobs running on the DataGrid.

2.9. preparation of schedule

2.9.1. Preparation (01/07/2001 – 30/09/2001)

· 31/07/2001:
[Completed]

· Collection of information from middleware work packages.

· Report to Globus on packaging requirements.

· CVS server available.

· 15/08/2001:
[Completed]

· HTTP servers available.

· CVS server is mirroring or hosting most of DataGrid code.

· 31/08/2001:

· Reference platform defined.

· Bug-reporting system in place.

· Receive Globus2 distribution to be used for Testbed 1.

· 01/09/2001:

· Middleware work packages should begin releasing alpha-versions of code.

· Resources for intensive integration available at CERN.

· 15/09/2001:

· Website is populated with support names and contacts.

· Time table for expansion to Testbed sites available.

· Versioning rules established.

· 30/09/2001:

· Reference platform installed at CERN.  

· Middleware work packages release code to Integration Team.

· Authorization Working Group releases code to Integration Team.

· Acceptable use contract written and adopted by partners.  Infrastructure in place for requesting certificates and access to DataGrid resources.

· Detailed layout of Testbed sites available.

2.9.2. Intensive Integration (01/10/2001 – 15/10/2001)

· 15/10/2001:

· First beta-release of DataGrid software.

· DataGrid consists of a few sites.

2.9.3. Initial Expansion and Testing (15/10/2001 – 31/10/2001)

· 31/10/2001:

· Initial limited testing of DataGrid by applications completed.

· DataGrid software ready for widespread deployment.

2.9.4. Semi-production (01/11/2001 – 31/12/2001)

· 01/11/2001:

· Wide scale deployment of DataGrid software.

· "Core" machines split to form a development DataGrid.

· Testbed 1 opened to all Testbed users.

· 31/12/2001:

· Validation of Testbed 1 completed.

Currently we expect final membership of Testbed 1 to include resources situated in the following countries or international organisations:

	CERN
	Czech Republic

	ENEA
	France

	Germany
	Italy

	Netherlands
	Nordic countries

	Portugal
	Russia

	Spain
	UK


The middleware work packages should provide alpha-release code as soon as possible, preferably near the beginning of September.  This will allow the intensive integration period to move more quickly and allow the applications more time to validate the DataGrid.

2.10. platform support

The eventual goal of the grid is to make a large number of heterogeneous computing platforms at different sites available as a single computing platform.  To accomplish this, the DataGrid software will need to be as platform-independent as possible.  However, the work packages have been developing their code primarily on Linux and most of the Testbed 1 sites will be running Linux on an Intel architecture.  As the principle motivation of Testbed 1 is testing the design and implementation of the DataGrid software, the Integration Team will primarily support the DataGrid software on Intel-based Linux platforms.

Eventually platform-independence is mandatory. As it is better to identify those parts of the DataGrid code which pose portability problems early in the development cycle, the Integration Team will also support the DataGrid software on the Solaris platform.  This support will be given on a best-effort basis.

For Testbed 1, support for other platforms and architectures cannot be offered by the Integration Team.  However if those interested in using the DataGrid software on other platforms or architectures invests the manpower in porting the code, then the Integration Team will ensure that any necessary changes are put into the official code base.

3. composition of integration and validation teams

3.1. Integration team

The integration team plays a central, critical role in producing a functioning DataGrid.  The detailed composition of this team should be determined via discussions with the work package coordinators and DataGrid management.  The following should guide the selection of the Integration Team members.   (The appendix lists the members of the Integration Team for Testbed 1.)

· One member from each of the middleware work packages (WP1-5).  These people are to act as liaisons to the rest of the members of the work package that they represent.  These people will be the ones primarily responsible for building and modifying their work package code during the integration process.

· One observer each from the application work packages (WP8-10).  These people should ensure that the user environment of the DataGrid meets their needs.

· One observer for quality control issues.  This person should review in particular the policy for allocation of public resources (e.g. port numbers) and the policy for naming packages.  This person should also review all documentation to ensure that it is adequate for the intended audience. 

· 11 people from work package 6.

The team members should be able to cover the following needs:

· authorization management (certificates, gridmap files, etc.)

· write access to WP code (foreseen through WP representatives)

· management of core services (CVS server, distribution server, web management, MDS-2 support, bug-tracking, etc.)  

· coordination including management of tests, allocation of resources (both computing resources and things like port numbers, etc)

· packaging expertise (in terms of evaluation of WP packaging and of packaging support) 

· all aspects of Globus operation

When determining who these people should be there are several points to consider.  First, the formal Integration Team should be kept as small as possible, although others are welcome to contribute relevant expertise. The team should be limited to people who are capable of directly doing the integration work.  The team should be diverse in experience as well as in location (since the first expansion of the grid will be to home institutes).  Lastly, these people should be ready to spend approximately three weeks at CERN during the intensive integration phase.

The responsibilities of this team are:

1. building the base DataGrid release,

2. maintaining and updating it, and

3. supporting it.

It is explicitly not the responsibility of this team to enforce coding rules and software management practices except to the point that these interfere with the integration process. However, if the delivery of Testbed 1 is in jeopardy due to delivered code, WP6 reserves the right to refuse that code.

The integration team is intended to be a long-term body, continuing to maintain and support the DataGrid software for the lifetime of the Testbed. The members of the integration team must be able and willing to spend a significant amount of time on integration work through the production of the DataGrid beta-release.  After this time, the effort required from the team members will drop significantly as the focus shifts to supporting the DataGrid software.

3.2. Validation team

As the validation process evolves from the integration process, the Integration and Validation teams must coordinate their activities.  To facilitate this, the validation team will include several members of the Integration Team.  There will be one representative from each major experiment or application group.  The number and affiliation of the representatives should reflect the distribution of the actual user base.  The team should also include additional members with specific installation experience.  The exact composition is still under discussion, and will be finalized by 15/09/2001.

The responsibilities of the validation team are:

1. arranging and coordinating application-level tests,

2. identifying necessary changes to the beta-release of the DataGrid code, and

3. arranging when DataGrid updates are deployed on the grid.

Note that the responsibility to fix bugs and to test new releases remains with the Integration Team.

The Validation Team should meet weekly.  The administration of the tests will done in a lightweight fashion to ensure that the results are available for the relevant deadlines.

4. SUPPORT

The Integration Team will begin to provide support to site administrators and to users when the DataGrid software has first been released.  

4.1. user support

The DataGrid user will have two primary contacts--the local system administrator and the application representative--for operational problems and for application problems, respectively.  The list of applications representatives and of site administrators will be posted on the Testbed 1 website.  In addition, each site is expected to setup the alias grid.support@<site> and grid.siteadmin@<site> to allow intuitive email access to the support personnel at each site.  The <site> should be the same domain as the gatekeeper for that site.

For bugs in the DataGrid software, the user should submit a bug report.  The bug-report will assigned to a member of the Integration Team.  If the Integration Team cannot resolve the problem, then the bug will be refered to experts of appropriate work package.  The bug-tracking software will handle this escalation automatically.

4.2. site administrator support

The integration team will provide documentation, training, and direct support for system administrators who are installing the DataGrid software.   The installation documentation should be available at the same time as the beta-release of the DataGrid software.  It should be actively maintained and improved given feedback from the site administrators who have used the documentation. 

It is a recognized need that the system administrators of various sites should communicate regularly about the configuration and performance of the Testbed.  A mailing list will be setup to do this. If necessary, a group of system administrator representatives will assembled and will meet by phone or in person regularly.  It will be the responsibility of these representatives to disseminate the information from these meetings to the other system administrators.
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6. Appendix

6.1. Integration Team Members for Testbed 1

For Testbed 1, the Integration Team is composed of the following people:

· Elisabetta Ronchieri (WP1)

· Shahzad Muzaffar (WP2)

· Alex Martin (WP3)

· Maite Barroso Lopez (WP4)

· Jean-Philippe Baud (WP5)

· Brian Coghlan (WP6)

· Flavia Donno (WP6)

· Eric Fede (WP6)

· Fabio Hernandez (WP6)

· Nadia Lajili (WP6)

· Charles Loomis (WP6)

· Pietro Paolo Martucci (WP6)

· Andrew McNab (WP6)

· Sophie Nicoud (WP6)

· Yannick Patois (WP6)

· Anders Waananen (WP6)

· Franck Bonnassieux (WP7)

· Piergiorgio Cerello (WP8 obs.)

· Eric Van Herwijnen (WP8 obs.)

· Andrea Parrini (WP9 obs.)

· Julian Linford (WP9 obs.)

· Yannick Legre (WP10 obs.)

6.2. WP6-provided Resources

WP6 should provide the following resources:

· A central, reliable, publicly accessible, backed-up CVS server to host (or mirror) all work package code, core globus code, and needed external packages.  

· A central, reliable, publicly accessible, backed-up repository for the RPM releases of the DataGrid software.  (This may be mirrored by other institutions.)

· A webserver which will contain

· instructions for building the DataGrid software, support contact lists for users and other team members,

· statements on overall policies of using the Testbed (and whom to contact for access), and

· the bug-tracking software.  Note that the bug-tracking will be done only for DataGrid software and not the application software.

· A group for taking care of the core services, e.g. MDS-2, authorization, and certificate authorities.

6.3. Resources Needed for the Intensive Integration Phase (CERN)

CERN will host the intensive integration phase.  For Testbed 1, CERN will provide the following resources: 

· 4 Dual processor PIII/800 MHz, 512 MB, 2*20 GB IDE disks, 100 Mbs BaseT

· 4 additional, similar machines

· 2 SUN/Ultra 5 UP at 400 MHz, 256 MB, 2*20 GB IDE disks, 100 Mbs BaseT

· Space for housing these machines and space for the integration team to work.  The workspace should include approximately 15 fast network connections for team's terminals/portables.  

· Fast networking between these machines and to the external network.  These machines must also be externally visible.

· IT support for the provided hardware.

6.4. Middleware-provided Resources

· A complete list of the public packages that will be provided.  (Those packages which will be used by other middleware packages or application software.) 

· For each package, a complete description of the public interface to the package (the API, protocol, etc.)  A set of possible errors would also be helpful if available.

· List of dependencies on globus core services, other middleware, and any external packages.  Explicitly giving the relevant version numbers of the package and stating if packages are needed.

· Any operating system, kernel, or compiler requirements of the package (including the exact version).

· Detailed and clear instructions for building and configuring the work package's software.

· Verification scripts as part of the installation so that they can be run to find out whether the basic configuration is working.

· Any internal tests which the work package has written.

· Middleware packages must provide all information necessary to build the distribution packages which satisfy the WP4 packaging requirements.  This currently means that the procedure for extracting a tarball from the package sources and a .spec file must both be provided.  In addition, the middleware workpackages should verify that a complete, usable RPM package results from the produced tarball and .spec file.

Work packages should package their software in as finely-grained way as possible without introducing circular dependencies. Middleware source code must be available to the DataGrid collaboration through the central respository.  The middleware respositories can either be moved to the central repository or mirrored by it.
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