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Basic System

Automatic load balancing by cost metric and inter pool transfers.

Data removed only if space is needed

Single 'rooted' file system name space tree

Supports multiple internal and external copies of a single file

Data may be distributed among a huge amount of disk servers.

Using standard 'ssh' protocol for administration interface. 

Distributed Access Points (Doors)

First version of graphical interface available for administration
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Basic dCache System (cont.)

Automatic HSM migration and restore

Pool to pool transfers on config. or data access hot spot detection

Fine grained configuration of pool attraction scheme

Convenient HSM connectivity (done for enstore,osm,tsm, prelim. for Hpss)

CRC checksum calculation and  comparison (partially implemented yet)

Pluggable door / mover pairs
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LCG Storage Element

DESY dCap lib incorporates with CERN s  GFAL library

SRM version ~ 1 (1.7) in production

limited GRIS functionality (using workaround)

gsiFtp support

Improved (persistent) version in beta testing
see Timur Perelmutovs, FNAL talk
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Resilient dCache

Controls number of copies for each dCache dataset

Makes sure n < copies < m

Adjusts replica count on pool failures

Adjusts replica count on scheduled pool maintenance

Not yet in official distribution, but in production
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dCap Protocol and Implementation

implements I/O and name space operations including 'readdir'

positive tested for Linux, Solaris, Irix ( partially for XP)

available as standard shared object and preload library
ls -l dcap://dcachedoor.desy.de/user/patrick

automatic reconnect on server door and pool failures

supports read ahead buffering and deferred write 

supports ssl, kerberos and gsi security mechanisms

Thread safe

Interfaced by    ROOT   ®
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dCache Functionality Layers

(gsi,kerberos) dCap Server

dCache Core

Cell Package

Resilent Manager

Ftp Server (gsi, kerberos)

Storage Resource Mgr

GFAL

Storage Element (LCG)

Wide Area dCache

Resilient Cache

Basie Cache System

Pnfs

dCap Client

HSM Adapter

Gris
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dCache
The HSM Interface
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dCache  ­ HSM Interaction

precious

cached

cached

dCache HSMClient

Space needed

File requested
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Deferred HSM flush

Precious data is separately collected per storage class

Each 'storage class queue' has individual parameters, steering the
HSM flush operation.

­ Maximum time, a file is allowed to be 'precious' per 'storage class'.

­ Maximum number of precious bytes per 'storage  class'
­ Maximum number of precious files per 'storage  class'

Maximum number of simultaneous 'HSM  flush ' operations
 can be configured

Multiple HSMs instances and HSM classes are supported simultaneously
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Data Flow
Client -> dCache

dCache -> HSM

Time

Data Transferred

Tape Mount

Deferred HSM flush (cont.)
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The Pool Selection Mechanism

Static Configuration

Dynamic Behavior

Tuning ...
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Data I/O Direction
Client IP number

Subdirectory (tags)

Request

HSM (e.g. tape set)

Pool Space Costs

Pool Load Costs

dCache vital functionsPreferred Pool

Configuration DB

Decision Units

Pool Selection Mechanism

Permitted Pools
0

1
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Pool Selection

Expensive (safe) write pools

Cheap commodity read pools
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Grid Pool Selection

Farm Subnet

Central Cache

DMZ Sub Cache External Subnet

Grid Access
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Central Cache

Lab A

Lab B

Pool Selection



Patrick Fuhrmann  

dCache.ORGdCache.ORG

dCache, LCG Storage Element and enhanced use cases Chep 2004 , Interlaken

Future

Application Range

Projects
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Application Range

µ  ­ Cache 

<= 10 TBytes
<=  3  pool nodes

ZERO Service

no HSM

macro ­ Cache 

> 150 TBytes
>  80  pool nodes

full HSM support

?
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Launched projects

µ  ­ Cache 

How to achieve a 'zero service' micro Cache System ?

Possible partners and funding from D-Grid initiative 

macro ­ Cache 

Find 'non scalable components' in dCache.

First candidate : name service (pnfs)
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Improved dCache name service

Stolen from Tigrans talk 

Pnfs Name Service

dCache

Meta Data Database

NFS 2

NFS 3

Production

discussed

beta testingmacro – Cache project 
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dCache as HSM mirror

Mirror Cache
HSM

Regular Cache
nearly all HSM data on Mirror Cache

Mirror Cache has highest possible data density (lowest dollars/Tbyte)
Controlled number of high speed streams between
Mirror Cache and Regular Cache

HSM to Mirror Cache transfers only after disk replacement

Mirror Cache disks switched OFF if not accessed

Mirror Cache behaves like HSM (except for  mount/dismount delays)

Project managed by Martin Gasthuber, DESY
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Future

Documentation
Documentation

Documentation
Documentation

Looking for partners
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Packaging, Support, Documentation

Packages available at     www.dcache.org

Support requests to        support@dcache.org

LCG support and evaluation by 
Ian Birds Deployment Group

users group mailing list prepared
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