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Introduction:

We will demonstrate replication of data collections between multiple federated data grids at the 18th Global Grid Forum meeting in Washington, D.C., USA.  The specific goals are to:

· Demonstrate federation of data grids based on the Storage Resource Broker (SRB)

· Demonstrate replication of a collection into a federated data grid

· Demonstrate use of remote procedures to extract provenance metadata and load the provenance metadata into a collection

· Demonstrate use of extensible schema to manage hierarchical metadata descriptions

Approach:
Each data grid can be thought of as the hub of a federation.  Each data grid selects the set of other data grids with which they will exchange trust information and cross-register user information.  To simplify the federation:

· We will use demonstration data grids at each site

· A common user account will be cross-registered across all data grids for the demonstration.  This user represents a testuser with a home data grid (zone) in the SDSC data grid. 

user_name: ggfsdsc

domain_desc: sdsc

zone_id: SDSC-GGF

· All data grids use the “Encrypt1” authentication method between data grids.  This is a challenge response authentication mechanism.

· All data grids will use interoperable SRB versions:

1. SRB version 3.4.0 with a patch for inter-zone communication.  

2. SRB version 3.4.1 which includes the patch, along with bug fixes for handling file names that contain illegal characters. 

3. SRB version 3.4.2 which includes security patches

Data grids from all three SRB versions are participating in the demonstration.

· Some of the data grids have looked at tuning data transmission performance within the federation.  This requires increasing the number of I/O streams, increasing the window size used for TCP/IP, and increasing the system buffer size.  For example, the AU data grid in Australia optimized data transmission to the KEK data grid in Japan. 

1. In the “runsrb” script, modified number of parallel I/O channels to 

MaxThread=16

SizePerThread=2

2. Reset kernel parameters on their host based on recommendations in http://www.psc.edu/networking/projects/tcptune/ 

The participating data grids are located in Europe, the US, South America, and the Far East. For a new data grid to join the federation, they need to:

· Register a Zone name for their data grid

· Federate their data grid with a hub data grid at SDSC called SDSC-GGF

This requires data grid administration operations at the data grid administrator level to establish a trust mechanism between the two data grids. The steps required to join the federation are:

· Execute the "Stoken Zone" command to list the information about your SRB data grid and store the result in a file.  The zone information for the currently federated zones is listed at the end of the document.

· Send the file to each data grid that you want in your federation.  At a minimum, send the information to Sheau-Yen Chen sheauc@sdsc.edu. Sheau-Yen will send you a similar file for the Teragrid zone at SDSC.

· Run the zoneingest.pl perl script located in the ./MCAT directory. This will register the SDSC zone into your data grid.

· Install the testuser account by running the two Scommands:

· Singestuser ggfsdsc passwdxxx  sdsc staff  '' '' '' '' ''

· Szone -U SDSC-GGF ggfsdsc sdsc 

· Create a logical storage resource name where files may be written

The federation then allows the test user account to browse files in the remote data grid, read files for which access permissions are enabled, and write files to the local storage system.   When the test user accesses a remote data grid, say AU, the AU data grid sends an authentication request to the home data grid of the test user.  If the authentication is validated, then the AU data grid can apply access controls on the test user.  Access controls can be established on files, storage resources, and metadata.

	Data Grid
	Country
	SRB version
	Demo user ggfsdsc
	SRB Zone name
	Storage Resource Logical Name
	Transfer

MB/sec

	APAC
	Australia
	3.4.0-P
	yes
	AU
	StoreDemoResc_AU
	3.9

	RNP
	Brazil
	3.4.1
	yes
	GGF-RNP
	demoResc
	

	UERJ
	Brazil
	3.4.1-P2
	yes
	UERJ-HEPGrid
	demoResc
	

	NOAO
	Chile/US
	3.4.2
	yes
	noao-ls-t3-z1
	noao-ls-t3-fs
	

	ChinaGrid
	China
	CGSP-II
	(software)
	
	
	

	IN2P3
	France
	3.4.0-P
	yes
	ccin2p3
	LyonFS4
	(25.)

	DEISA
	Italy
	3.4.0-P
	yes
	DEISA
	demo-cineca
	

	KEK
	Japan
	3.4.0-P
	yes
	KEK-CRC
	rsr01-ufs
	7.4

	SARA
	Netherlands
	3.4.0-P
	yes
	SARA
	SaraStore
	

	IB
	New Zealand
	3.4.1
	yes
	aucklandZone
	aucklandResc
	(0.3)

	ASGC
	Taiwan
	3.4.0-P
	yes
	TWGrid
	SDSC-GGF_LRS1
	(0.1)

	NCHC
	Taiwan
	3.4.0-P
	yes
	ecogrid
	ggf-test
	

	CCLRC
	UK
	3.4.0-P
	yes
	tdmg2zone
	
	

	IB
	UK
	3.4.1
	yes
	avonZone
	avonResc
	

	WunGrid
	UK
	3.3.1
	(hardware)
	SDSC-wun
	sfs-tape
	

	Purdue
	US
	3.4.0-P
	yes
	Purdue
	uxResc1
	(2.5)

	LCDRG
	US
	3.4.2-P2
	yes
	LCDRG-GGF
	demoResc
	

	Teragrid
	US
	3.4.2-P2
	yes
	SDSC-GGF
	sfs-disk
	

	U Md
	US
	3.4.1
	yes
	umiacs
	narasrb02-unix1
	


Table 1.  Sites participating in the GGF Interoperability demonstration

Data transfer tests were conducted between the remote data grid and the SDSC-GGF data grid.  The performance was highly dependent on the number of parallel I/O streams used for the transfer and the size of the system buffer, especially for international links.  Two types of data transfer tests were conducted.  The numbers in parentheses in Table 1 are untuned transfers, using only 4 I/O channels.  The other numbers used either 8 or 16 I/O channels, and increased the system buffer size to support a larger TCP/IP window size.  Note that some resources at SDSC have operating system restrictions that only allow 6 parallel I/O streams to be used.

Collection Replication:

Two collections have been made available for use in the collection replication demonstration: 

· NOAO Astronomy collection contributed by Irene Barg (NOAO).  This contains 120 zip files and is about 10.6 Gigabytes in size.  Each zip file contains multiple FITS image files.  For the demonstration, we replicate a FITS image to the remote data grid, then extract metadata from the FITS images.  The files are located in the SRB collection:

/SDSC-GGF/home/ggfsdsc.sdsc/mtn/20051010/ct4m/noao

· NARA Amelia Earhart collection contributed by Mark Conrad (NARA).  This contains 63 pdf documents, and has extensive preservation metadata.  The total size is less than 200 megabytes.  For the demonstration, we replicate the files and recreate a hierarchical metadata description for each file.  The files are located in the SRB collection:

/SDSC-GGF/home/ggfsdsc.sdsc/nara

The support for the hierarchical metadata relies upon the ability of the SRB metadata catalog (MCAT) to implement an extensible schema.  This capability has been implemented for MCAT catalogs in either Oracle or PostgreSQL databases.  The initial replication demonstrations have been done with the two new SRB data grids in Brazil.

NOAO collection:

For the NOAO astronomy collection, the demonstration requires the following steps:

Step 1. Choose the local directory for the collection.

>Scd    <Your preferred SRB directory>           /* Directory where you want to put the files. */

Step 2. The files are stored at SDSC in the collection:

>Sls –l /SDSC-GGF/home/ggfsdsc.sdsc/GGFDemo/mtn/20051010/ct4m/noao:

 ggfsdsc     0 sfs-disk                14755 2006-09-04-12.33 % NOAO_fits.sty

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.23 % ct422131.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.24 % ct422136.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.25 % ct422144.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.26 % ct422150.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.35 % ct422153.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.38 % ct422160.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.38 % ct422164.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.40 % ct422169.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.41 % ct422176.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.42 % ct422190.fits

 ggfsdsc     0 sfs-disk                146093760 2006-08-21-13.43 % ct422201.fits

Move the files to the target directory with the command:

>Scp -S <Your storage Resource> 

          -r /SDSC GGF/home/ggfsdsc.sdsc/GGFDemo/mtn/20051010/ct4m/noao noao    

Note that each fits image needs to have their data type set to “FITS image”.

Also, the file “NOAO_fits.sty” needs have a metadata attribute created called


“Meta Data Extraction Method for Data Type” 

with the attribute value set to “FITS image”. 


Step 3. Update the SRB software to support parsing of very large files.  The original SRB software was able to apply parsing templates to small files, extract metadata, and do a bulk load of the metadata into the MCAT metadata catalog.  The FITS images are sufficiently large that patches have to be applied to the SRB server.  We also had to install a patch in the Sufmeta utility to support parsing of files that contain multiple versions of the same metatdata attribute for the FITS images. Both sets of patches can be applied at the same time.  Each patch is encapsulated in a tar file, and contains a README file to describe how to apply the patch.

Download the following tar files and apply the patches:

/SDSC-GGF/home/ggfsdsc.sdsc/DemoFiles/fixes.tar

/SDSC-GGF/home/ggfsdsc.sdsc/DemoFiles/fix_Squery.tar

Step 4. Parse a FITS image file and insert the attributes defined in the FITS header as user-defined metadata in your own MCAT.  This makes it possible to query the FITS header information and identify relevant files.

>Sufmeta -e NOAO_fits.sty ct422131.fits  

The style sheet used to control the parsing is called NOAO_fits.sty and is located in the same collection with the FITS image. 

Step 5. (Optional)Synchronize source and target files.

>Srsync -r s:/SDSC-GGF/home/ggfsdsc.sdsc/GGFDemo/mtn/20051010/ct4m/noao s:noao

This command checks whether the files present in both data grids are the same, and updates the files in the destination data grid directory (s:noao) from the SDSC-GGF data grid.

If the entire collection is replicated, the tuning of the network should be checked:

· The TCP/IP window size should be 2 MBytes and the system buffer size should be 4 MBytes.  Transfers should use 6 parallel I/O streams.

Step 6. List the extracted metadata.  You should see 183 metadata attributes:

>Smeta ct422131.fits 

0 SIMPLE = T 

1 BITPIX = 8 

2 NAXIS = 0 

3 EXTEND = T 

4 NEXTEND = 16 

5 FILENAME = 'sm84.051011_0516.100' 

6 OBJECT = 'sm84    ' 

7 OBSTYPE = 'object  ' 

8 EXPTIME = 120.000 

9 DARKTIME = 128.976 

10 PREFLASH = 0.000000 

11 RADECSYS = 'FK5     ' 

12 RADECEQ = 2000. 

13 RA = '05:27:17.88' 

14 DEC = '-71:15:15.59' 

15 TIMESYS = 'UTC approximate' 

16 DATE-OBS = '2005-10-11T05:17:46.0' 

17 TIME-OBS = '05:17:45.958' 

18 MJD-OBS = 53654.22067081 

19 MJDHDR = 53654.22060880 

20 LSTHDR = '01:54:03.7        ' 

21 OBSERVAT = 'CTIO    ' 

22 TELESCOP = 'CTIO 4.0 meter telescope' 

23 TELRADEC = 'FK5     ' 

24 TELEQUIN = 2000.0 

25 TELRA = '05:27:17.88       ' 

26 TELDEC = '-71:15:15.6       ' 

27 HA = '-03:33:11.0       ' 

28 ZD = '50.1              ' 

29 AIRMASS = 1.556 

30 TELFOCUS = '16366             ' 

31 CORRCTOR = 'Blanco Corrector' 

32 ADC = 'Blanco ADC' 

33 DETECTOR = 'Mosaic2 ' 

34 DETSIZE = '[1:8192,1:8192]' 

35 NCCDS = 8 

36 NAMPS = 16 

37 PIXSIZE1 = 15. 

38 PIXSIZE2 = 15. 

39 PIXSCAL1 = 0.270 

40 PIXSCAL2 = 0.270 

41 RAPANGL = 0. 

42 DECPANGL = 90. 

43 FILPOS = 12 

44 FILTER = 'VR SuperMacho c6027' 

45 SHUTSTAT = 'guide             ' 

46 TV1FOC = -1.8980000000000E+00 

47 TV2FOC = -2.0000000000000E+00 

48 ENVTEM = 1.5300000000000E+01 

49 DEWAR = 'Mosaic2 Dewar' 

50 DEWTEM = 0.0000000000000E+00 

51 DEWTEM2 = -6.1500000000000E+01 

52 DEWTEM3 = 'N2  91.4' 

53 CCDTEM = -9.5099998000000E+01 

54 CCDTEM2 = 'CCD 169.8' 

55 WEATDATE = 'Oct 11 05:16:03 2005' 

56 WINDSPD = '10.2    ' 

57 WINDDIR = '22      ' 

58 AMBTEMP = '15.7    ' 

59 HUMIDITY = '19      ' 

60 PRESSURE = '785     ' 

61 DIMMSEE = 'mysql_query():Unknown Error seeing=column' 

62 CONTROLR = 'Mosaic Arcon' 

63 CONSWV = '13July99ver7_30' 

64 AMPINTEG = 3600 

65 READTIME = 14400 

66 ARCONWD = 'Obs Tue Oct 11 00:33:49 2005' 

67 OBSERVER = 'ESSENCE/SuperMACHO' 

68 PROPOSER = '<unknown>' 

69 PROPOSAL = '<unknown>' 

70 PROPID = '<unknown>' 

71 OBSID = 'ct4m.20051011T051745' 

72 IMAGESWV = 'mosdca (Jun99), mosaicsrc.tcl (Nov02)' 

73 KWDICT = 'MosaicV1.dic (Sep97)' 

74 OTFDIR = 'mscdb$noao/ctio/4meter/caldir/Mosaic2/' 

75 XTALKFIL = 'mscdb$noao/Mosaic2/CAL0401/xtalk160401' 

76 CHECKSUM = '3KjA6Ii63IiA3Ii5' 

77 DATASUM = '0         ' 

78 CHECKVER = 'COMPLEMENT' 

79 RECNO = 422131 

80 ARCONGI = 2 

81 DTSITE = 'ct                ' 

82 DTTELESC = 'ct4m              ' 

83 DTINSTRU = 'mosaic_2          ' 

84 DTCALDAT = '2005-10-10        ' 

85 DTPUBDAT = 'none              ' 

86 DTOBSERV = 'NOAO              ' 

87 DTPROPID = 'noao              ' 

88 DTPI = 'Christopher Stubbs' 

89 DTPIAFFL = 'University of Washington' 

90 DTTITLE = 'A Next Generation Microlensing Survey of the LMC' 

91 DTACQUIS = 'ctioa8.ctio.noao.edu' 

92 DTACCOUN = 'mosaic            ' 

93 DTACQNAM = '/ua00/mosaic/tonight/sm84.051011_0516.100.fits' 

94 DTNSANAM = 'ct422131.fits     ' 

95 DTCOPYRI = 'AURA              ' 

96 XTENSION = 'IMAGE   ' 

97 BITPIX = 16 

98 NAXIS = 2 

99 NAXIS1 = 1112 

100 NAXIS2 = 4096 

101 BSCALE = 1 

102 BZERO = 32768 

103 PCOUNT = 0 

104 GCOUNT = 1 

105 EXTNAME = 'im1     ' 

106 INHERIT = T 

107 EXTVER = 1 

108 IMAGEID = 1 

109 OBSID = 'ct4m.20051011T051745' 

110 OBJECT = 'sm84    ' 

111 OBSTYPE = 'object  ' 

112 EXPTIME = 120.000 

113 DARKTIME = 128.976 

114 PREFLASH = 0.000000 

115 FILTER = 'VR SuperMacho c6027' 

116 RA = '05:27:17.88' 

117 DEC = '-71:15:15.59' 

118 RADECEQ = 2000. 

119 DATE-OBS = '2005-10-11T05:17:46.0' 

120 TIME-OBS = '05:17:45.958' 

121 MJD-OBS = 53654.22067081 

122 LSTHDR = '01:54:03.7        ' 

123 CCDNAME = 'SITe #98173FABR14-02 (NOAO 26)' 

124 AMPNAME = 'SITe #98173FABR14-02 (NOAO 26), lower left (Amp11)' 

125 GAIN = 2.6 

126 RDNOISE = 6.1 

127 SATURATE = 44000 

128 CONTROLR = 'Mosaic Arcon' 

129 CONHWV = 'ACEB001_AMP11' 

130 AMPINTEG = 3600 

131 READTIME = 14400 

132 ARCONWD = 'Obs Tue Oct 11 00:33:49 2005' 

133 ARCONGI = 2 

134 ARCONG = 2.6 

135 BPM = 'mscdb$noao/Mosaic2/CAL0102/bpm1_0102' 

136 CCDSIZE = '[1:2048,1:4096]' 

137 CCDSUM = '1 1     ' 

138 CCDSEC = '[1:1024,1:4096]' 

139 AMPSEC = '[1:1024,1:4096]' 

140 DATASEC = '[25:1048,1:4096]' 

141 DETSEC = '[1:1024,1:4096]' 

142 BIASSEC = '[1063:1112,1:4096]' 

143 TRIMSEC = '[25:1048,1:4096]' 

144 ATM1_1 = 1. 

145 ATM2_2 = 1. 

146 ATV1 = 0. 

147 ATV2 = 0. 

148 LTM1_1 = 1.0 

149 LTM2_2 = 1.0 

150 LTV1 = 24.0 

151 LTV2 = 0.0 

152 DTM1_1 = 1. 

153 DTM2_2 = 1. 

154 DTV1 = 0. 

155 DTV2 = 0. 

156 WCSASTRM = 'ct4m.20020927T000352 (USNO N R Harris c6004) by F. Valdes 2002-10-24' 

157 EQUINOX = 2000. 

158 WCSDIM = 2 

159 CTYPE1 = 'RA---TNX' 

160 CTYPE2 = 'DEC--TNX' 

161 CRVAL1 = 81.8245 

162 CRVAL2 = -71.254331 

163 CRPIX1 = 4195.9643 

164 CRPIX2 = 4170.0571 

165 CD1_1 = -9.3783627e-07 

166 CD2_1 = 7.3162209e-05 

167 CD1_2 = 7.3620589e-05 

168 CD2_2 = -4.5607858e-07 

169 WAT0_001 = 'system=image' 

170 WAT1_001 = 'wtype=tnx axtype=ra lngcor = "1. 4. 4. 2. -0.304936506832211 -0.0015' 

171 WAT1_002 = '40443903164335 -0.3051231898782654 -0.1534925054947334 3.46494306957' 

172 WAT1_003 = '0167E-4 4.847824714662246E-5 6.114484753973938E-4 -1.070171017964438' 

173 WAT1_004 = 'E-4 5.284498039330898E-5 6.674749507273878E-4 -6.097707325124897E-6 ' 

174 WAT1_005 = '6.097553068703573E-5 -6.474844074250847E-5 -8.401130537548873E-7 "  ' 

175 WAT2_001 = 'wtype=tnx axtype=dec latcor = "1. 4. 4. 2. -0.304936506832211 -0.001' 

176 WAT2_002 = '540443903164335 -0.3051231898782654 -0.1534925054947334 2.6979603731' 

177 WAT2_003 = '20367E-4 1.048310077846505E-4 3.335867878397167E-4 5.719284732490658' 

178 WAT2_004 = 'E-6 -1.787337214320686E-5 4.623633902372859E-4 -1.057896597635883E-4' 

179 WAT2_005 = ' 2.643389195285612E-4 7.867568799053109E-6 -2.263926650140599E-5 "  ' 

180 CHECKSUM = '06k325j305j305j3' 

181 DATASUM = '1774468808' 

182 CHECKVER = 'COMPLEMENT' 

NARA Collection:

For the Amelia Earhart collection, we use the SRB extensible metadata support, and implement a metadata hierarchy based on the NARA Life Cycle Data Requirements Guide.  This is a much more sophisticated collection and requires support from the SRB data grid administrator. 

Before replicating the NARA collection, verify that the "fix_Squery.tar"  file has been downloaded and installed at your site.  A README in "fix_Squery.tar" will lead you through the upgrade steps. The steps involved in replicating this collection are:

Step 1. Choose the local directory for the collection.

>Scd    <Your preferred SRB directory>           /* Directory where you want to put the files. */

Step 2. The files are stored at SDSC in the SDSC-GGF data grid collection

"/SDSC-GGF/home/ggfsdsc.sdsc/nara/National Archives/Federal Records/RG 059 - General Records of the Department of State/State Department E-FOIA Reading Room/State Amelia Earhart Collection" 

Note that the subdirectory names include spaces.  Thus the path name needs to be enclosed in quotes in order for the subdirectory name to be parsed correctly.

Step 3. Copy the files from the SDSC-GGF collection to your local data grid. 

>Scp -r -S <Your Resource> "/SDSC-GGF/home/ggfsdsc.sdsc/nara/National Archives/Federal Records/RG 059 - General Records of the Department of State/State Department E-FOIA Reading Room/State Amelia Earhart Collection" "/<your zone name>/home/ggfsdsc.sdsc/nara/National Archives/Federal Records/RG 059 - General Records of the Department of State/State Department E-FOIA Reading Room/State Amelia Earhart Collection" 

Note that you will need to change <your zone name> to your own zone.

Step 4. Create tables in your own MCAT for the extensible metadata schema. An SQL file named "createTables.sql" has been created that can be used on either Oracle or PostgreSQL databases. Run it under the database SQL command line. This creates 70 new tables in your database.

Step 5. Register these new tables with MCAT. You will need download the appropriate tar file, depending upon the type of database used to support the MCAT catalog:

· Oracle database, use /SDSC-GGF/home/ggfsdsc.sdsc/DemoFiles/nara_emcat_oracle.tar

· PostreSQL database, use 

/SDSC-GGF/home/ggfsdsc.sdsc/DemoFiles/nara_emcat_postgresql.tar

The tar file contains nine files that are used to create new database tables and register these tables into the MCAT catalog.  The files include:

· insert_MDAS_TD_EXTAB_INFO.sql

· metadata.fkrel.ext

· gen_Sput.ksh

· tablenames.txt

· Earhart.htm

· insertEarhart.pl

· createTables.sql

· dropTables.sql

· junk1

For just the Oracle database, modify the MCAT schema name used in the "metadata.fkrel.ext", "tablenames.txt", and "insert_MDAS_TD_EXTAB_INFO.sql" files to the MCAT schema name you are using.

1. For both databases, execute "insert_MDAS_TD_EXTAB_INFO.sql".  This will populate a logical schema & attributes names in the database.

2. Copy "metadata.fkrel.ext" to your SRB-server-path/data directory.

3. Run "gen_Sput.ksh" to add objects (of any arbitrary size file) to /home/ext_schema/table_names collection.  The file "tablenames.txt" is used by the gen_Sput.ksh script.

Step 6.  Issue a query to check that the hierarchical metadata schema was created successfully.   The Squery command can be used to see all the attributes in the LCDRG_object table.

>Squery -E -L -N LCDRG_object 

Step 7. Insert metadata.  Put the metadata file “Earhart.htm” in the same directory with "InsertEarhart.pl".  Change parameters in the "InsertEarhart.pl” file to point to your SRB system:

       $Scommand_Home                    /* Path to your Scommands */

       $MCAT_User_Name                 /* Your MCAT user name */

       $Logical_Schema_Name           /* Logical schema name */

       $Dir_of_Obj              
      /* Path to the directory where you put the objects */

Be careful. The $MCAT_User_Name is only used by the Oracle database.  Both $MCAT_User_Name and $Logical_Schema_Name have to match the names you use in the "metadata.fkrel.ext" and "insert_MDAS_TD_EXTAB_INFO.sql" files.

Execute the Perl command "InsertEarhart.pl".  This loads all of the LCDRG hierarchical metadata into the MCAT catalog.

Step 8. Run the Squery command to search for metadata attributes in the hierarchical metadata schema:  For example, to list all the data_id values in the LCDRB_object table type:

>Squery -N LCDRG_object -S LCDRG_object.object_data_id

--------------------------- RESULTS ------------------------------

data_id: 200

-----------------------------------------------------------------

data_id: 210

-----------------------------------------------------------------

data_id: 212

----------------------------------------------------------------- 

:

:

To find the record group number for the object whose data_id is 426, type:

>Squery -N LCDRG_recordgroup -S LCDRG_recordgroup.recordgroup_grno -N       LCDRG_object LCDRG_object.object_data_id = 426

--------------------------- RESULTS ------------------------------

grno: 59

-----------------------------------------------------------------

Discussion:

These two demonstrations show that the replication of collections is much more involved than the simple replication of files.  In the NOAO demonstration, we extracted the metadata attributes directly from each FITS image.  The metadata attributes were loaded via user-defined metadata.  We then were able to query the metadata attributes to find a desired file.  The metadata extraction process was complicated by the presence of multiple instances of some metadata attributes.

In the NARA demonstration, we showed the creation and population of a hierarchical metadata schema, based on the Life Cycle Data Requirements Guide.  This required use of an extensible schema, creation of additional tables in the database used by the MCAT catalog, and population of the new tables using SQL load statements.  Again, the new metadata attributes could be queried to discover relevant files.

For more information about the demonstration, contact 

· Project information: Reagan Moore moore@sdsc.edu
· Data grid installation and federation: Sheau-Yen Chen sheauc@sdsc.edu
· Collection replication: Chien-Yi Hou <chienyi@sdsc.edu>

The data grids that have been federated with the SDSC-GGF zone at SDSC are found by running the “Stoken Zone” command.  The result is listed below.

--------------------------- RESULTS ------------------------------

zone_id: UERJ-HEPGrid

local_zone_flag: 0

netprefix: train-frontend.hepgrid.uerj.br:NULL.NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-09-04-11.29.28

zone_modify_date: 2006-09-04-11.29.28

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: hepgrid

locn_desc: train-frontend.hepgrid.uerj.br

-----------------------------------------------------------------

zone_id: Purdue

local_zone_flag: 0

netprefix: betty.rcac.purdue.edu:NULL.NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-28-13.55.36

zone_modify_date: 2006-04-28-13.55.36

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: rcac

locn_desc: betty.rcac.purdue.edu

-----------------------------------------------------------------

zone_id: AU

local_zone_flag: 0

netprefix: store.apac.edu.au:NULL.NULL

port_number: 5546

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-03-28-14.00.20

zone_modify_date: 2006-03-28-14.00.20

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: AU

locn_desc: store

-----------------------------------------------------------------

zone_id: tdmg2zone

local_zone_flag: 0

netprefix: 130.246.143.219:NULL.NULL

port_number: 7510

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-24-14.54.47

zone_modify_date: 2006-04-24-14.54.47

zone_comments: 

zone_contact: 

user_name: srbadmin

domain_desc: tdmg2

locn_desc: kisumu.esc.rl.ac.uk

-----------------------------------------------------------------

zone_id: LCDRG-GGF

local_zone_flag: 0

netprefix: srbbrick7.sdsc.edu:NULL.NULL

port_number: 7744

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-09-05-11.23.16

zone_modify_date: 2006-09-05-11.23.16

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: demo

locn_desc: srbbrick7

-----------------------------------------------------------------

zone_id: GGF-RNP

local_zone_flag: 0

netprefix: dvnserver.pop-sp.rnp.br:NULL.NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-09-04-10.11.13

zone_modify_date: 2006-09-04-10.11.13

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: rnp

locn_desc: dvnserver

-----------------------------------------------------------------

zone_id: ccin2p3

local_zone_flag: 0

netprefix: ccsrb02.in2p3.fr:NULL:NULL

port_number: 5591

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-05-02-10.14.47

zone_modify_date: 2006-05-02-10.14.47

zone_comments: 

zone_contact: 

user_name: bbrmgr

domain_desc: babar

locn_desc: ccsrb02

-----------------------------------------------------------------

zone_id: KEK-CRC

local_zone_flag: 0

netprefix: rsr01.cc.kek.jp:NULL:NULL

port_number: 6833

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-20-10.23.58

zone_modify_date: 2006-04-20-10.23.58

zone_comments: 

zone_contact: 

user_name: srbadmin

domain_desc: KEK

locn_desc: rsr01

-----------------------------------------------------------------

zone_id: umiacs

local_zone_flag: 0

netprefix: narasrb02.umiacs.umd.edu:NULL.NULL

port_number: 7619

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-25-12.34.22

zone_modify_date: 2006-04-25-12.34.22

zone_comments: 

zone_contact: 

user_name: umiacsSrbAdmin

domain_desc: umiacs

locn_desc: narasrb02.umiacs.umd.edu

-----------------------------------------------------------------

zone_id: noao-ls-t3-z1

local_zone_flag: 0

netprefix: dptests2.ctio.noao.edu:NULL.NULL

port_number: 7480

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-05-03-10.47.59

zone_modify_date: 2006-05-03-10.47.59

zone_comments: 

zone_contact: 

user_name: cache

domain_desc: noao-ls-t3

locn_desc: dptests2.ctio.noao.edu

-----------------------------------------------------------------

zone_id: SDSC-GGF

local_zone_flag: 1

netprefix: srb-mcat.sdsc.edu:NULL:NULL

port_number: 7579

auth_scheme: ENCRYPT1

distin_name: /C=US/O=NPACI/OU=SDSC/USERID=srb/CN=Storage Resource Broker/Email=srb@sdsc.edu

zone_status: 1

zone_create_date: 2003-08-01-00.00.00

zone_modify_date: 2006-03-27-13.58.23

zone_comments: SDSC-GGF zone created 3/27/2006

zone_contact: srb@sdsc.edu

user_name: srb

domain_desc: sdsc

locn_desc: srb-mcat

-----------------------------------------------------------------

zone_id: SARA

local_zone_flag: 0

netprefix: mu2.matrix.sara.nl:NULL.NULL

port_number: 55000

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-26-10.43.06

zone_modify_date: 2006-04-26-10.43.06

zone_comments: 

zone_contact: 

user_name: srbAdmin

domain_desc: sara

locn_desc: mu2.matrix.sara.nl

-----------------------------------------------------------------

zone_id: DEISA

local_zone_flag: 0

netprefix: srb.cineca.it:NULL.NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-03-30-14.35.01

zone_modify_date: 2006-03-30-14.35.01

zone_comments: 

zone_contact: 

user_name: srbadmin

domain_desc: deisa.org

locn_desc: srb.cineca.it

-----------------------------------------------------------------

zone_id: TWGrid

local_zone_flag: 0

netprefix: 140.109.98.94:NULL:NULL

port_number: 6833

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-20-10.13.05

zone_modify_date: 2006-04-24-11.59.40

zone_comments: TWGrid-Zone

zone_contact: wlueng@twgrid.org

user_name: srbadm

domain_desc: hdomain

locn_desc: mcat01.twgrid.org

-----------------------------------------------------------------

zone_id: avonZone

local_zone_flag: 0

netprefix: avon.dl.ac.uk:NULL.NULL

port_number: 5545

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-05-02-18.07.27

zone_modify_date: 2006-05-02-18.34.16

zone_comments: 

zone_contact: 

user_name: danadmin

domain_desc: avonDomain

locn_desc: avon.dl.ac.uk

-----------------------------------------------------------------

zone_id: ecogrid

local_zone_flag: 0

netprefix: palm228.nchc.org.tw:NULL:NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-04-24-14.39.30

zone_modify_date: 2006-04-24-14.39.30

zone_comments: 

zone_contact: 

user_name: srbadmin

domain_desc: nchc

locn_desc: palm228

-----------------------------------------------------------------

zone_id: aucklandZone

local_zone_flag: 0

netprefix: bioeng106.bioeng.auckland.ac.nz:NULL.NULL

port_number: 5544

auth_scheme: ENCRYPT1

distin_name: NULL

zone_status: 1

zone_create_date: 2006-05-02-10.06.43

zone_modify_date: 2006-05-02-18.32.06

zone_comments: 

zone_contact: 

user_name: aucklandAdmin

domain_desc: aucklandDomain

locn_desc: bioeng106

-----------------------------------------------------------------
