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dCache Functionality Layers

srac | |

Storage Element (LCG)

Wide Area dCache

Resilient Cache

‘Basie Cache System
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dCache Functionality Layers
Basic dCache System

Single ‘rooted’ file system name space tree
Data may be distributed among a huge amount of disk server.

Supports multiple internal and external copies of a sing

Data removed only if space is needed

Y Automatic load balancing by cost metric and inte
Y Distributed Access Points (Doors)

Using standard ssh' protocol for a
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dCache Functionality Layers
Basic dCache System (cont.)

Fine grained configuration of pool attraction scheme
Pool to pool transfers on config. or data access hot spot det

CRC checksum calculation and comparison (partially i

Pluggable door / mover pairs

Automatic HSM migration and restore

Conwvenient HSM connectivity (done
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dCache Functionality Layers

dCap Protocol and Implementation

Y implements 1/O and name space operations including readdir’

Y awailable as standard shared object and preload library
Is -1 dcap://dcachedoor.desy.de/user/patrick

ROOT has interface to dCache
positive tested for Linux, Solaris, Irix ( untested 7

automatic reconnect on server door and pool fail

0[
p

supports read ahead buffering and deferrea

y

supports ssl, Kerberos and gsi securit,
%
Thread safe
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dCache Functionality Layers

Resilient dCache

Y Controls number of copies for each dCache di
Y MaKes sure n < copies < m

Y Adjusts replica count after pool fail;
Y Adjusts replica count on scheduled

Wide Area dCache

Y Support of Kerberos and Gsi FIP
Y Support of Http and Https
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LCG Storage Element

Y DESY dCap lib incorporates with CERN. GFAL [i

Y gsiFtp supported
Y SRM version ~ 1 (1.7) supported

Y no buildin GRIS functionality
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dCache
The HSM Interface
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dCache - HSM Interactions
Client dCache HSM

precious

o)

cached

Space needed

File requested

o]
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dCache - HSM Interactions : deferred HSM flush

Precious data is separately collected per storage class

FEach storage class queue’ has individual parameters, steering the

HISM 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 (even different) HSMs are supported.
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dCache - HSM Interactions : deferred HSM flush

Incoming data sorted according to 'storage groups'
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dCache - HSM Interactions : deferred HSM flush

Incoming data sorted according to 'storage groups'

and flushed if individual queue limit reached.
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dCache - HSM Interactions : deferred HSM flush
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dCache - HSM Interactions : deferred HSM flush

B
-
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dCache - HSM Interactions : deferred HSM flush

-

Storage Queues may belong to different HSMs.
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dCache - HSM Interactions : deferred HSM flush

-
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dCache - HSM Interactions : deferred HSM flush

Tape Mount

Tt

Data Transferred

Data Flow
1 Client -> dCache

B JCache -> HSM

Time I
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The Pool Selection Mechanism

Static Configuration
‘Ulse cases ...

Dynamic Behaviour

Tuning ...
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Pool Selection Mechanism

Pool Selection required for

dCache — » Client

Pool selection is done in 2 steps

I) Query configuration database :
which pools are allowed for requested operation

_

IT) Query 'allowed pool' for their vital functions :

find pool with lowest cost for requested operation
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Pool Selection Mechanism : configuration

Configuration DB

Request =3

Pools sorted by Pref.

A1l 1K

Client IP number

Storage Class
Directory Tags

4411 %

Mode A : fall-back only if all pools of pref. <x> are down.

Mode B : fall-back if cost of pools of pref. <x> is too high.
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Pool Selection Mechanism : configuration

Storage Class Group(s) ~ Directory Iag Groups

I . W e W

Pool Group(s)

4

€ = 4
s w”

//

///////
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Pool Selection Mechanism : configuration
Goals / Use cases

Dedicated write pools (select by data direction)

Allow 'precious' files on secure disks only.
Read requests will trigger p2p to cheap dis

L

Support multiple HSMs (select by storage class)
Assign different pool set to different HSMs

ey

e,

ool sets (select by storage cl

Assign 'experiment data' to 'experiment owne
BUT have 'fallback' pools common to all ex

7

Support 'working group' quotas (select by storage cla

Assign different number of pools to different
groups resp. 'data types' (raw,dst...)

IS

Special pools for farm subnets or external subnets
e.g. : Grid users vers. Internal users.
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Use case : configuration by subnet

DMZ Sub Cache

Central Cache

K
.

J
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Use case : HSM decoupling
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Pool Selection Mechanism : dynamic selection

Method

Frequent update of 'pools vital functions'

. X\
777

- available space
- least recently used 'timesta

- number of movers (in,ou

Performing 'smart' guess be

Goal

Uniform (even) distribution of reques
pool for requests coming 'in bunch

2
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‘Pool Selection Mechanism : Tuning (1)
Space vs. Load

For each request, the central cost module generates two cost values for each pool :

Space : Cost based on available space or LRU timestamp
CPU : Cost based on the number of different movers (in,out,...)

The final cost, which is used to determine the best pool, is a linear combination
of Space and CPU cost.

The coefficients needs to be configured.

Space coefficient << Cpu coefficient
Pro : Movers are nicely distributed among pools
Con : Old files are removed rather than filling

Ing 8

Space coefficient >> Cpu coefficient

Pro : Empty pools are filled up before any o

Con : 'Clumping' of movers on pools with ////;/}«///}%

13 Patrick Fuhrmann, Insight dCache



Pool Selection Mechanism : Tuning (2)
Pool to pool transfers etc. ...
Cost Level
Panic
) P

Lildeds Take file from pool with lowest cost.

Fetch file from Hsm to cheap pool, before deli
it to client. / //
i, o~ e N |

from tape ‘

poo[ 2 200[ ‘ Copy file to cheap pool first, before de
//e 71th lowe

low ‘

T ot i ot
Q ///
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dCache : Basic Design
Road map of a data transfer request
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dCache Basic Design

Involved Components

- Prot. specific end point for client connection (inetd)
- Stays alive as long as client proc. is alive

- Clients proxy within the dCache world

e Interface to a file system name space
Name SPCZCZ ‘Provider A) Maps dCache name space operations

to filesystem operations
B) Stores extended file metadata (dCache or external)

Performs pool selection

- Data Repository handler (cleaner a.s.o)

- Launches requested data transfer protocols
- Data transfer protocol handler
dCap, http, ftp, HSM hooks.
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dCache Basic Design

Connect to well Known door

ame

et —
p

Application
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Authenticate User dCache ‘Basic Design

ﬂlutﬁentwatwn

M Module

S

&
" Application
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Send et file' request dCache Basic Design

"Namespace Provider

P

Wcatwn
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AsK for meta data dCache Basic Design

Namespace Provider

e ENSS)

Wcatwn
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AsK for best pool dCache Basic Design

amespace Provider

Application
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make file ready for transfer dCache Basic Design

Namespace ‘Pro

Ty —

e

PoolManager  pum——

—— =

I

>
_
=
-
L

““application
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Transfer file from HSM to pool

—_————————

“Namespace Proviler

ication
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File ready e update meta data  dCache Basic Design

o —

\ﬂ% cation
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Transfer file from pool to client dCache Basic Design

——

Application
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dCache Basic Design : checKsum
Supported Type : adler32

dCap : calculated and sent to dCache
(x) FIP : can be sent by 'quote”

I

il
A

igain and checKed
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dCache
End of official presentation
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LCG Storage Element : File access

Posix like Physics Application I
1/0
Grid File Access Library (GFAL) I

mg}fziz;zr SRM § Local dCap rfio

Client Client §  1/0 1/0 1/0

SRM dCap rfio

Service Service Service
Wide Area

Access

Grid FITP MSS

Service Service

Source : Michael Ernst 18/5/2004
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dCache - LCG support model

Developers | Developers
Tfﬂ{j\/[]l DESY Ic[Cacﬁe Deployment (DESY) I

Support Tools
_ TicKet System W Web Pages ) [Downloads  Lall Center

Support Too

‘Weﬁ_ﬂ?ages Downloads, Lall Center JTicKet Syster
LHC Tier I /11 center I
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dCache Component License Model

Storage Element

Remotely accessible « e /f"'/’“" Globus,Cog (GTPL)
Resilient Cache COG (GTPL)
‘Basie Cache System
COG (GTPL)
M g0 C[C acﬁe C ore
3 rd party l’osggres gcfﬁm
W Gere (library LGPL ?) Cell P ackag €  (B5D) Q(GPL)
B

Sun Java VM (Sun Binary Code L)
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dCache fFile Transfers

Wi thentication m |
Namespace Provider

k Patrick Fuhrmann, Insight dCache



Resilient dCache

—_———————

’”Namespace Provider

o BIS)
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