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Problem statement

* Thelarge majority of filestransferred to our
systemsarelessthan 1 MB
? Userstransfer hundreds or thousands of small files
? We lose HPSS performance opportunities
? Lots of metadata to manage
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Problem statement

» pftp write performance improves dramatically
with filesize
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Problem mitigation: htar

? htar is a multi-threaded, on-the-fly file bundling and data transfer tool
created by Mike Gleicher for use with HPSS
? htar uses the POSIX 1003.1 tar file format for the bundled file
? htar was built based on the following set of requirements
» The data bundling utility will be optimized for the GPFSfile system
running on LLNL's ASCI white platform

» There will be a mechanism to list the contents of a bundle (files) after it
has been created

» Itis preferred that users can retrieve individual files from abundle stored
in HPSS without retrieving the entire contents of the bundle

» HPSS will not be aware of the bundle concept and will treat abundle as a
file
» A standard file format isrequired

» A file bundling prototype (proof of concept) shall be delivered to
LLNL ' stestbed platform no later than November 15%, 2000
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Htar overview

? Some htar definitions
» Archivefile—the largefile that htar creates out of the small files
» Member file —one of the files contained in the htar archive file
» Index file—adirectory of the member files contained in the archive file

» Consistency file—thefile at the end of an archive file used to verify the
consistency of the archive file and the index file

? Htar functionality highlights

» htar creates an index file that is used to specify thelist of filesin the
archive

» htar can be used to retrieve asingle file from an archivefile
» htar can create an index file for an existing tar file
» Theindex fileis used for al htar operations except “build index”
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A few htar usage examples

? Bundlesthelocal filesfilel, file2 and file3 into an archive file called
kimsfiles.tar and stores them in HPSS home directory

» htar —cf kimsfiles.tar filel file2 file3
? Displays the names of the files in the kimsfiles.tar in the HPSS home
directory
» htar —tf kimsfiles.tar
? Extracts file2 from kimsfiles.tar, retrieves file2 from storage, and
writes file2 to the current local directory
» htar —xf kimsfiles.tar file2
? Builds an index filefor the tar file called oldfiletar in the HPSS home
directory
» htar —Xf oldfile.tar
? Bundlesthelocal filesfilel, file2 and file3 into an archivefile called
kimsfiles.tar and stores them in the local directory
» htar —cEf kimsfilestar filel file2 file3
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| mplementation details

? Htar uses multiple threads to read local disk, construct the archive
file, and transfer the file to HPSS

? A coordinated buffering scheme is used to manage phases of data
collation and data transfer

? Each index fileis 512 bytes per member file plus afixed header —a
10,000 file archive has a 5SMB index file

? Htar runson AIX (DCE and non-DCE), Tru64 UNIX, IRIX, and
Solaris

? On HPSS platformshtar is built using the HPSS DCE-based client
API library

? Torun htar on non-HPSS platforms, it must be built using the HSI
non-DCE client library




htar buffering overview (create)
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htar performancetesting results

60—
O PFTP
504 tar then PFTP
MB/s O htar
40+
307
20+
htar
10
tar then PFTP

1,000
Number of Flles 10,000

10




O htar create->HPSS

O htar create->gpfs tar file
DOtar->local GPFS file, then ->HPSS
Otar piped into pftp->HPSS
@individual files pftp->HPSS
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» Modification to work with ident based
authentication
* Fileupdatefunction
» Append to existing ar chive function
» Filedéeetefunction
» Archivefilerepack function
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