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Magda

& MAnNager for Grid-based DAta prototype

& Designed for rapid development of components to support users

quickly, with components later replaced by Grid Toolkit elements

&« Deploy as an evolving production tool and as a testing ground for Grid
Toolkit components

& Designed for ‘managed production’ and ‘chaotic end-user’ usage

& Adopted by ATLAS for Data Challenges

Info: http://www.atlasgrid.bnl.gov/magda/info
The system: http://www.atlasgrid.bnl.gov/magda/dyShowMain.pl
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Architecture & Schema

& MySQL database at the core of the system

&« DB interaction via perl, C++, java, cgi (perl) scripts
= C++ and Java APIs autogenerated off the MySQL DB schema

2 User Interaction via web interface and command line

< Principal components:
& File catalog covering any file types
= Data repositories organized into sites, each with its locations
= Computers with repository access: a host can access a set of sites
& Logical files can optionally be organized into collections
= Replication operations organized into tasks
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Magda Architecture
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Files and Collections

& Files & replicas

& Logical name is arbitrary string, usually but not necessarily the filename
&« In some cases with partial path (eg. for code, path in CVS repository)

& Logical name plus virtual organization (=atlas.org) defines unique logical file

& File instances include a replica number
e Zero for the master instance; N=locationID for other instances

&« Notion of master instance is essential for cases where replication must be
done off of a specific (trusted or assured current) instance

& Several types of file collections
&« Logical collections: arbitrary user-defined set of logical files

& Location collections: all files at a given location
= Key collections: files associated with a key or SQL query
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Distributed Catalog

& Catalog of ATLAS data at CERN, BNL, GridKa, Lyon, RAL, and (also

LBNL, ANL, BU, UTA)

&« Supported data stores: CERN Castor, BNL HPSS (rftp service), Lyon
HPSS, RAL tape system, disk, code repositories, ...

& Current content: physics TDR data, test beam data, ntuples, DC simul...
= About 360k files currently cataloged representing >44TB data
&« Has run without problems with ~1.5M files cataloged

& ‘Spider’ crawls data stores to populate and validate catalogs

& Catalog entries can also be added or modified directly

& Single MySQL DB serves entire system in present implementation

= ‘MySQL accelerator’ provides good catalog loading performance over WAN;
2k files in <1lsec. Sends bunched actions and initiates remotely with cgi
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a Magda distributed data manager prototype for ATLAS - Microsoft Internet Explorer

J Fle Edit View Favorites Tools Help

| Back v = ~ @ 2 & | Qosearch PBHstory | B S W 5 D B

J Address I@ hitp: /fatassw 1.phy.brl.gov/magda/dyShowMain.pl

j PGo

| Google ¥ save window to cipbo  B9Search Web @XSearch Site sk €3 52 | Pk 68 @ > ) v & | @save @ window

Bto [Eclipboard

Primary locations containing master instances of files:

=

«

| Location Name Site: Location Store |T\,fpe Persist| Files Latest file
CERMN ATLAS AFS data area |cernatlasafs:/afs/cern.ch/atlas/offline/data afs data | prime | 34 2?? 13_;22_19
ATLAS web area cernatlasafs: /afs/cern.ch/atlas fwwiw afs web | prime 86200 28?2[53 10_27
DCO data cerncastor. /castor/cern.ch/atlas/dcO castor |data | prime | 1942 28g23_g 10_87
. 2001-10-23
emebh6 testbheam cerncastor:/castor/cern.ch/atlas/testbeam/emebht | castor | data | prime | 40395 15:36.00
, 2001-10-03
emech6 testbeam cerncastor: /castor/cern.ch/atlas/testbeam/emecht | castor | data | prime | 5682 17:52.00
; 2001-12-19
HEC testbeam cerncastor: /castor/cern.ch/atlas/testbeam//hectesth| castor |data | prime | 828 07:31:00
: : : 2001-10-17
Pixel testheam cerncastor:/castor/cern.ch/atlas/testbeam//pixel castor |data | prime | 185 14:45:00 L |
. 2001-12-19
SCT testbeam cerncastor: /castor/cern.ch/atlas/testheam/sct castor |data | prime | 4389 09: 4600
: 2001-12-20
Muon testbeam data cerncastor: /castor/cern.ch/atlas/testbeam/thmucn | castor |data | prime | 522 14:37:00
; ; . 2001-12-20
tilecal testbeam cerncastor:/castor/cern.ch/atlas/testbeam/tilecal castor | data | prime | 4496 10:02:00
: 2001-11-03
TRT testheam cerncastor: /castor/cern.ch/atlas/testbeam /trith castor |data | prime | 203 18:35:00
LAr test beam emebh6 in ) . 2001-05-24
HPSS cernhpss: /hpss/cern.ch/atlas/testbeam/emebht cernhpss | data | prime | 3398 000000
CERN stage pool: inde cernstage:atlas inde stage |data | prime 1110 2[:1]3 1{353_22
CERN stage pool: larg cernstage:atlas larg stage |data | prime | 321 2?2 1{2%34
CERN stage pool: muon cernstage atlas muon stage |data | prime [ 35 2?? 10_370_86
I LA v e R A O e e e P Sy oo P ] (e o ey SN Y e e 2001-10-16
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B -4 Hosts - Netseane

=@

. File Edit Yiew Go Bookmarks Tools

OQ O Q O O |% hitpeiwssns atlasgrid.bnl.gov/magdasdy ShowHosts . pl

Window Help

| [ Search | cgo @

. B, EMaill 45 Home G2 Radio Metscape CL Search | JBookmarks < Google %3 Yahoo! Mail % USaAtlas Grid T.. % US ATLAS Soft.. % Dicti
2l [ % #flas RAL Data Challenge | & dbyatask running an magda.s.. [ % Hosts /Gl Google Search: Bologna high e... | [
Magda info Contact Bl
FFDG at BNL ENL PAS
Hello, guest Login as a member Become a member Generated Sun Feb @ 20:27.05 2003

Ilain - Sites - Hosts - Collections - Add - Replication - Recent - Summary info - Web log - Admin 5
Activein last @ <24 hours, @ <1 week, ® <1 month, ¥ »1 month
Host Title Sites Last active YO
R . ! < 0000-00-00
actarus mi. infn. it MMilan ATLAS milanatl 00-00:00 atlas.org
aftpezp.bnl.gov act file replication machine usatlas,usatlasafs, usatlasrftp 0 quggjgg-w atlas.org | [
e . Principal Gatekeeper at U . < Q000-C0-00
atgrid.grid.umich.edu Michigan umich Q00000 atlas.org
atlas.cern.ch CERN ATLAS cernatlas,cernatlasafs cernstage cerncastor cernhpss ¢ 0259332.?_09 atlas.org
Forschungszentrum : @ 2002-01-17
atlas.fzk.de Karlsruhe Germany GridKa 10:54:12 atlas.org
; < 2002-11-22
atlas.hep.anl.gov ANL grid node anl 01:20:04 atlas.org
atlas.uits.iupui.edu IU Frototype Tier 2 Center indianan - 12993%23_04 atlas.org
atlas00 usatlas.bnl.gov | US ATL AS sshfscp gateway usatlas,usatlasafs, usatlasrfip - 126933'_2';_20 atlas.org
UT Arlington ATLAS Farm ; @ 2002-02-09
atlas000. uta.edu Gatekeeper utatlasfarm utarlington 18:56:15 atlas.org
ablas001d Objectivity < 0000-00-00
et il Database Server platild 00000 las.org
ANL HEF USAtlas Grid @ 2003-02-09
atlasld. hep.anl.gov Gatekeeper anthep 19:20:04 atlas.org
atlasgrid.bu.edu Eoston U grid node bostonu . 20030123 | as ore | [+
Dolcument: Done {1,325 secs) == == :ﬂ
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Wensheng Deng

a Add or Edit Sites, Locations, Hosts, Gollections - Microsoft Internet EH[‘}HII"H

| Be Edt Mew Faworites Took Hep

!ﬂgdrfs_lf_'] bt -/ atiazew L pory bl o imagdarihadd o

| Gongle [ zave wrdow tmokbo MeSeachiveb GSasrchste & & 52 [P0 & O« B » & [Dave Ewnoow

Add Site

A site 15 @ computing feclity (or subset thereof) that has a number of data storage locations
ssaociabad with it &g, univerzity ¥ might have ane site for local disks and ancther site for the local
HPES sYySIEm

Descriptive name of the site: |

I_hiversity’

zg. 'Indiana

Short ID name: | eg. 'indianau’

Wirtual erganization (\VO): [atlas.org
Will the data at this site be public or private? ipubﬁﬂ -
Site owner (If privake):

Add site
i'Acld Location

Uzemarms

& lacation iz a physical place where datais kept, eg a directory (or directory treed on disk

Descriptive namea of the location: |
tlersl data’

Site at which the lacation resides: |Choose site =]
Location (generally, the path): |

aq. Jatlas/data/tikecal
Wirtual arganization (VO): ]ﬂﬂﬂﬁ-ﬂlﬂ
Location type: |Rap|ica data store j
Store type: |Local or NFS disk £l
Data type: IDHH ""l
Include all files down the location's directory tree? |Yes vi
Will the data at this location be public or private? IF'llhrl: =
Location owner (if private): Usermame
Filter: | {optional)

4 regidar expression, IF filename matches, ki putin the catalog

eq. for 'code’ type areas a filter of ' /OWS{| fconfigure’ is used to
axdude CVE directories and configure Ales from the catalsg,

gg. 2001

Excluide: | foptional)
A comma separated list of subdirectores {relative to the lecation top level)
to be exduded. Applies only to locatons which ndude fikes down Ehrough :J
"
&] || riemet y
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Other Metadata

& Simple user-defined metadata support: ‘keys’ (strings) can

be assigned to logical files

& WIll integrate with external application metadata catalogs

for ‘metadata about the data’ (eg. physics generator, run

type, ...)
= In ATLAS, a MySQL/phpMyAdmin based tool being developed by
Grenoble for DC1
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File Replication

& Replication operations organized as user-defined tasks specifying
source collection and host, transfer tool, pull/push, destination host and
location, and intermediate caches

& User-specified logical file collections are replicated

= €.g. a set of files with a particular physics channel key

& Designed to support multiple file transfer tools, user-selectable, which
are useful in different contexts (eg. bbftp,scp for transfers ‘outside the
grid’)

& In use between CERN, BNL, and among US ATLAS testbed sites

= CERN Castor ? cache ? cache ? BNL HPSS
= BNL HPSS or disk ? cache ? testbed disk

& ~5 TB replicated to date
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Replication Steps

& Replication steps for each logical file, coordinated via state info in DB:

&5

&

Mark as ‘processing’ in DB collection

Find the least-cost replica instance accessible at source host (ie. disk
instance preferred over MSS); stage into cache if necessary

On stage complete, mark as available for transfer

Independent transfer script (running on source or destination side) transfers
files as they become available, and marks as available on destination side

If final destination is MSS, transferred files are deposited in a cache, and an
independent destination-side script archives them

& Caches have ‘maximum size’ to throttle to available space

& |f any stage breaks, others wait until file flow resumes and then proceed

& File validation is by checking file size

&

Failed transfers are re-queued
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B -HData Reblication Tasks - Netscane <2 [=]O] x|
. File Edit View Go EBookmarks Tools Window Help

@ O @ O Q |% hitp:/fusan atlasgrid. bnl.gov/magda/dy ShowTasks.pl | [Gg Search ] C:-Ego g

/@, EMail 4 Home Gp Radio [y Metscape ©l Search | EJBookmarks % Google %5 Yahoo! Mail % USAtlas Grid T.. % US ATLAS Soft.. % Diction
-.5] [ % Atlas RAL Data Challenge I% dbyatask running on magda.usa... I % Data Replication Tasks | .Gnngle Search: how to grab a w] G

Fe

Magda info

Data Replication Tasks

FFDG at BNL

Hello, guest Login as a member Become a member Crenerated Sun Feb 9 20:07:36 20032

IIain - Sites - Hosts - Collections - Add - Replication - Recent - Summary info - Web log - Admin

Add/edit replication tasks
Task Name Type Active Last (dejactivation YO
DC1 replication - bnl2cern replicate ves 2003-02-05 09:44:54 atlas.org

Source: Collection bnlsimul viarftp Done: 852 Todo O

Iost recent: del 002215 5imul 1539 susy.sugra_100_200_6.zebra af 2003/02/08 00:01.5% 5ize=382670400 complate
Source host: aftpexp bnl.gowv

Source cache: Cache collection usatlas:localsseratchl fmagda
Iost recent: del 002315.5imul 0059 susy.sugra_100_300_6 zebra at 2003,/02/07 21:51:07 complete
Transfer operation: gridftp from dest side
Destination host: atlas.cern.ch
Destination cache: Clache collection cernatlas: tmp/bnl2cern
Iost recent: del 002315 5imul 1538 susy.sugra_100_300_6zebra at 2003,/02/08 00:01:58 complete
Destination: Location cerncastor:/castor/cern.chfatlas/replica/dcl/simul/data/002135 via castor Time; 0302090002
Iost recent: del.0022155imul 1806.5usy.sugra_100_200_6.zebra af 2002/02,/0% 00:02 5ize=378752400

DC1 replication - ral2cern | replicate | ves | 2003-02-07 12:14:11 atlas.org
Source: Collection RAL files to CERN wiaraltaps Done: 20 Todo: O

Iost recent: del 002042 5imul 00018 hit pyt_W_enu.zebra ab 2003/02,/07 18:28:05 5ize=1207836800 complete
Zource host; csforlac.uk

Source cache; Cache collection ral:fstage/atlas-data2/del ralZcern

Iost recent: del.002042 51imul 00001 . hit.pyt_W_enu.zebra at 2003/02/07 18:05:14 complete
Transfer operation: scp from dest side

Destination host: atlas.cern.ch

Destination cache: Cache collection cernatlas: fimp/ral2cern

Iost recent: del 002048 5imul 00018 hit.pyt W _enuzebra ab 2003/02,/07 18:28:04 complete &
Destination: Location cerncastor:/castor/cern.ch/user/wiwdeng/test/data viacastor Time: 0302090019 it
Dncument Dane (1.117 secs) == = 'i
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Command Line Tools

& Deployed command line tools for data access:

= magda_findfile
&« Search catalog for logical files and their instances

= magda_getfile

& Retrieve file via catalog lookup and (as necessary) staging from MSS or
remote replication into disk cache

& Creates local soft link to disk instance, or a local copy
« Usage count maintained in catalog to manage deletion

= magda_releasefile

= Removes local soft link, decrements usage count in catalog, deletes
instance (optionally) if usage count goes to zero

= magda_putfile
& Archive files (eg. in Castor or HPSS) and register them in catalog
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Near Term Activity

&< Application in DC1

& File management in production;
« Replication concentrated on eight sites:
Alberta, BNL, Bologna, CERN, Karlsruhe, Lyon, Oslo, RAL

& Interface with Grenoble application metadata catalog

&< Integrate with LCG POOL project
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