DESY Mass Storage
 First Steps towards global data
GRID

A Story about Abstractions and Interfaces
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: HoI ds up to 6000 Cartridges
D Does up to 450 mounts/dismounts per hour

This is a TAPE DRIVE (9840) ->

Takes 20 GB and does 10 MB /sec
Needs 8 seconds to become READY

Takes 200 GB and does 30 MB /sec _ ,,’,r;,”;,;,;,ﬂ,i,;,;;;;
 Needs 60 seconds to become READY
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Abstraction Level 1 : The HSM

Datasets

&

Robots

Tapes Perfectly Normal File System

Drives

Broken Devices &

High Speed Network ' Copy Program (osmcp)
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Pitfall 1 ; The HSM

Even the most sophisticated abstraction doesn't
improve the specification of your system

Requirements : 100 TB permanent s

1 Robot / Year
$ 1/2 million / Ye

94
$ 1/2 million / 1C
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/zlg gli""’fapesystem bunch of non shareable devices N
' Robot, Drive , Tape

* High capacity tapes intensify deficiencies :
* more files are locked

* tnecreased load /unload times (about 5 times)

* one drive one client
0(10) high I/0O client hosts (SGI) 4
0(1000) weak I/O client hosts (Linux)’" /
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" Tutortal I1: Caching
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Access Time / seconds




[u tortial T : Cache mechanis
/ : R
Transfer Speed Adaption Deferred write
slow client <-> fast drive collect data before
dumping to disk

20,000 Mounis

0 2 4 6 8 1o I2
Transferrate [MB/sec]

Read ahead Staging

dump whole tape reuse of cached data
if one file is requested
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dCache Concept

transfer rate adaption

deferred write

staging

read ahead not yet implemented




dCache Concept ++

Irect access through shared and preload library
linked to experiement software + Root , Objectivity AMS
ccess via mounted Pnfs or dcap://pnfs/desy.de/<exp>/...
upported Protocols::

dcap & ssl or kerberos ( library + copy program)
Kerberized FTP

GRID Ftp
Http




dCache Concept ++

Highly distributed server nodes o(1000)

Attraction Model

Assigning cache nodes to storage groups (raw99 , dst00 ...)
Support of arbitrarily deep fallback cache nodes

Files can be declared sticky
Cost (cpu , space) dependent request steering

Duplicates on high load to avoid hot spots (pool to pool)

Automatic draining of duplicates on low load




dCache Concept ++

Automatic client library reconnect on any kind of errors

Pools are automatically disabled on disk errors

Manual prestaging (application or API)

Retry or hold on HSM problems (not a client error)

Continuous Disk Sweeper (remove candidates)




dCache & DESY 1

User groups buy tape and disk space from IT

28 TBytes of cache space in total

2 - 10 TBytes are delivered to the clients per day
50,000 - 160,000 files per day

Up to 6 files /second
5% - 30% reload from tape




dCache @ FERMI 1

MINOS (Neutrino) -> GFtp from Soudan mine.

MiniBoone (Neutrino) -> GFtp and dCap

Auger (Cosmic Rays) -> GFHtp from Argentina and France

Grid Condor Project (High Throughput Computing)
NeST -> SRM -> dCache -> Enstore




dCache @ FERMI 11

-ICMS

10 TBytes of Disk Storage
Measured 100 MBytes/ sec throughput

- CDF
85 TBytes of (xfs) space within the next two months

Upgrading farmnodes to be able to use the dCache
GRid FTP delivers data to Chicago and Rutgers Uni (new Jersey)

Developing a SAM (sam -cache) interface to dCache

Considering to write raw data through the dCache




SO ce sharing and problem solvi
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Organization X (alarms)

ko, 18 Nu:-v 200211 39 12 GMT {refresh 1001

--DGERN 'iﬂ%?fzﬁf} ________________________________________________________________
‘-P‘rn ductoon [alarmns) :
’--Davelunment {alarms) 1.11:1{—-

alarms)
-- Producton [ alamns)

---Develnuuernent [ alarmns) 1_11:-~:=
DE]|Mtlanchester {alanmns)
#||M|Bristol (alanmns)
DE MG las gow (alanns)
DKM Bioningharn [ alarms)
M2 LA (alarms)
MMICETRA (alarmes)

FIRH UL { slarms) 68 Monitored Farms

[M|Broduction (alanms)

---Develnument [ alarmns) 1.11:|~:=

M|Caglian { alanns)
MIC atania ( alarms)
M|t Ailano (alanns)
M|Padowva (alamns)
|[M[Biza { alarms)
M[Tonno (alarms)
ML emnaro (alarms)

M|Eoma 1l [alarms‘_l
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G Tutorial III : The Grid

Needed during ayear of LHC operations

ape

29'400 TB 9'600 TB 6.2 * 10° SI95

In today's units:

60 160’000 150’000
STK Silos 60GB disks 800 MHz CPUs

Taken from: LHC Computing Review, CERN/LHCC/2001-004

(stolen from Ingo Augustin CERN , Karlruhe Oct 30, 2002)
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Physics
Department




LHC: >5000 physicists
> 270 institutes
> 60 countries







The Mass Storage Fabric Interface

Storage Resouce Manager

Missing Link in globus mass storage design
Interface proposed by Fermi,JLab,Argonne

Based on XML (soap) remote procedure calls
Supports queries like

Time to get a file make file online
reserve space pin file to disk

transfer protocol negotiation dCap,GFtp, http
SRM implemented in CASTOR Jasmin and dCache

Globus project for the first time presented a slide
mentioning an SRM without calling it an SRM.
So still negotiations needed.




Second mass storage abstraction

Brainteaser :
where 1s DESY ?

Grid Middleware

Grid Application GFtp

Http
dCap

File Replicaton Catalog

SRM
FERMI
Karlsruhe ??




Hier 1st Ende




