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Background: CamGrid
 • Based around the Condor middleware from the University of Wisconsin.
 • Consists of eleven groups, 13 pools, ~1,000 processors, “all” linux.• CamGrid uses a set of RFC 1918 (“CUDN-only”) IP addresses.
 Hence each machine needs to be given an (extra) address in this space.
 • Each group sets up and runs its own pool(s), and flocks to/from other pools.
 • Hence a decentralised, federated model.• Strengths:
 – No single point of failure– Sysadmin tasks shared out
 • Weaknesses:– Debugging can be complicated, especially networking issues.– No overall administrative control/body.
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Actually, CamGrid currently has 13 pools.
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Participating departments/groups
 • Cambridge eScience Centre
 • Dept. of Earth Science (2)
 • High Energy Physics
 • School of Biological Sciences
 • National Institute for Environmental eScience (2)
 • Chemical Informatics
 • Semiconductors
 • Astrophysics
 • Dept. of Oncology
 • Dept. of Materials Science and Metallurgy
 • Biological and Soft Systems
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How does a user monitor job progress?
 • “Easy” for a standard universe job (as long as you can get to the submit node), but what about other universes, e.g. vanilla & parallel?
 • Can go a long way with a shared file system, but not always feasible, e.g. CamGrid’s multi-administrative domain.
 • Also, the above require direct access to the submit host. This may not always be desirable.
 • Furthermore, users like web/browser access.
 • Our solution: put an extra daemon on each execute node to serve requests from a web-server front end.

Page 6
						

CamGrid’s vanilla-universe file viewer
 • Sessions use cookies.
 • Authenticate via HTTPS
 • Raw HTTP transfer (no SOAP).
 • master_listener does resource discovery
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Process Checkpointing• Condor’s process checkpointing via the Standard
 Universe saves all the state of a process into a checkpoint file– Memory, CPU, I/O, etc.
 • Checkpoints are saved on submit host unless a dedicated checkpoint server is nominated.
 • The process can then be restarted from where it left off• Typically no changes to the job’s source code needed –
 however, the job must be relinked with Condor’s Standard Universe support library
 • Limitations: no forking, kernel threads, or some forms of IPC
 • Not all combinations of OS/compilers are supported (none for Windows), and support is getting harder.
 • VM universe is meant to be the successor, but users don’t seem too keen.
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Checkpointing (linux) vanilla universe jobs
 • Many/most applications can’t link with Condor’s checkpointing libraries.
 • To perform this for arbitrary code we need:
 1) An API that checkpoints running jobs.
 2) A user-space FS to save the images• For 1) we use the BLCR kernel modules – unlike Condor’s
 user-space libraries these run with root privilege, so less limitations as to the codes one can use.
 • For 2) we use Parrot, which came out of the Condor project. Used on CamGrid in its own right, but with BLCR allows for any code to be checkpointed.
 • I’ve provided a bash implementation, blcr_wrapper.sh, to accomplish this (uses chirp protocol with Parrot).
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Checkpointing linux jobs using BLCR kernel modules and Parrot
 1. Start chirp server to receive checkpoint images
 2. Condor jobs starts: blcr_wrapper.sh uses 3 processes
 Parrot I/OJob Parent
 3. Start by checking for image from previous run
 4. Start job
 5. Parent sleeps; wakes periodically to checkpoint and save images.
 6. Job ends: tell parent to clean up
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Example of submit script
 • Application is “my_application”, which takes arguments “A” and “B”, and needs files “X” and “Y”.
 • There’s a chirp server at: woolly--escience.grid.private.cam.ac.uk:9096
 Universe = vanilla
 Executable = blcr_wrapper.sh
 arguments = woolly--escience.grid.private.cam.ac.uk 9096 60 $$([GlobalJobId]) \
 my_application A B
 transfer_input_files = parrot, my_application, X, Y
 transfer_files = ALWAYS
 Requirements = OpSys == "LINUX" && Arch == "X86_64" && HAS_BLCR == TRUE
 Output = test.out
 Log = test.log
 Error = test.error
 Queue
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GPUs, CUDA and CamGrid
 • An increasing number of users are showing interest in general purpose GPU programming, especially using NVIDIA’s CUDA.
 • Users report speed-ups from a few factors to > x100, depending on the code being ported.
 • Recently we’ve put a GeForce 9600 GT on CamGrid for testing.• Only single precision, but for £90 we got 64 cores and 0.5GB
 memory.• Access via Condor is not ideal, but OK. Also, Wisconsin are aware of
 the situation and are in a requirements capture process for GPUs and multi-core architectures in general.
 • New cards (Tesla, GTX 2[6,8]0) have double precision.• GPUs will only be applicable to a subset of the applications currently
 seen on CamGrid, but we predict a bright future.• The stumbling block is the learning curve for developers.• Positive feedback from NVIDIA in applying for support from their
 Professor Partnership Program ($25k awards).
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Links
 • CamGrid: www.escience.cam.ac.uk/projects/camgrid/
 • Condor: www.cs.wisc.edu/condor/
 • Email: [email protected]
 Questions?
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