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Happy Birthday dCache

On 09/16/2000 dCache project was accepted by
DESY computer review board
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What is dCache

® Distributed Peta Byte Disk Storage with single rooted
filesystem providing location independent file access

® A cache front-end to Tertiary Storage to optimize media I/0
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dCache Concepts

cell - basic component of dCache

domain - container, hosting one or more cells. A domain runs within single JVM. Must have unique
name in dCache instance

cells communicate via proprietary cell messaging on top of TCP/IP
concrete cells implement specific servers:

® [/O Doors - client access points, implement particular access protocol and perform

authentication if required. (gsi,kerberos)ttp, WebDAV, http(s), nfs v4.1, (gsi,kerberos)cap,
~ griditp, xrootd, SRM etc.
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Basic dCache Design
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Total Online Space Share

52.5 PB in dCache
dcache (GlueSETotalOnlineSize)

58%

dcache castor bestman
arc xrootd
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Popularity

77 dCache SEs

dpm dcache storm bestman
classicse castor xrootd arc+hdfs
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dCache (@ Fermilab

total online | precious | on tape

CDF 0.4 PB 0 6.3 PB

public 0.1 PB 6TB 2.5 PB

CMS 8.1 PB 0.2 PB 6.9 PB
httpdDoors:

http://cdfdca.fnal.gov:2288/
http://fndca.fnal.gov:2288/
http://cmsdcam.fnal.gov:2288/
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http://cdfdca.fnal.gov:2288
http://cdfdca.fnal.gov:2288
http://cdfdca.fnal.gov:2288
http://cdfdca.fnal.gov:2288
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http://cmsdcam.fnal.gov:2288

Transfer Rates CMS T1, FNAL

Transfer Rate (hourly average)

dCache Reads
Enstore Reads
dCache Wiites
Enstore Wiites
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10-09-15 10-09-16 10-09-1
Date (Year-month-day)
Thu Sep 16 14:28:50 2010

9
Wednesday, September 22, 2010 9



dCache Collaboration
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dCache I

® |[abs:
® [NAL
® DLSY

® (rganizations:

® NDGF (www.ndgf.org)

SNIC
1/2
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http://www.ndgf.org
http://www.ndgf.org
http://www.eu-emi.eu
http://www.eu-emi.eu
http://www.snic.vr.se
http://www.snic.vr.se
http://www.terascale.de
http://www.terascale.de
http://www.terascale.de
http://www.d-grid.de
http://www.d-grid.de

Collaborative Development

® Pre-commit peer code review Funcactivity

use reviewboard by .00/ e

® Weekly developers tele contfs.

® Minutes and docs on Wiki.

® SVN code repository + Mercurial for patch
management.
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http://code.google.com/p/reviewboard
http://code.google.com/p/reviewboard
http://mercurial.selenic.com/
http://mercurial.selenic.com/
http://maven.apache.org
http://maven.apache.org

dCache Process

T | | L

First level EMI

SUPPOLL gl el el e _Tﬂ

» Ticket System
»Mailing lists (user-forum)

» Workshop organization
»Phone Conferences

. . l 1
»CERN gLite repository contact

Developers Docs

NDGF \ ' Board J

FERMIlab Code Testing

Repository " Building | "

Download
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dCache Release Schedule

Jun

1.9.9 series

Authorization
_
_

1.9.8 series

1.9.7 series ‘

L 3 s SLF4] logging, New setup layout
—

WebDAY, webadmin
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o
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- &
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L

1.9.5 series (the galden release) NFS v4 I

2 1314 16 17 18 19 220

2010

Feb
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Evolution from Within

® (iradual introduction of newer, widely accepted technologies
® Spring Framework

® JMS tunnel for inter-cell communications
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Namespace speedup
® [imitations of PNFS:

® metadata access only thru NES server. A bottleneck.

® metadata stored as BLOBs (no metadata query functionality)

® Chimera is a replacement for PNFS. Available since 1.8.0-195.
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(oing Standard

® New user communities require standard access
protocols on multiple OSes

Wednesday, September 22, 2010



NES 4.1(pNES)

® (ompared to dcap/rfio/xrood/gsiftp NFS v4.1

® industry standard

® clients are provided and maintained by others

® client caching (regular file system cache)
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pNES Server in dCache

Nameserver and I/O available since 1.9.9

[mmutable files only (as always in dCache)

No striping
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From Hepix

ROOT I/0O job run time ROOT I/0O job runtime

Smart Block Caching
B

dCap++ dCache/NFSv4.1 dCache/xroot Native/xroot

No optimization, no caching, no read
ahead, no vector read

Access: reading every 100th event out of 931 events from a non optimized Atlas event file

NES v4.1 Working Group Activities
https://twiki.cern.ch/twiki/bin/view/EMI/Emijra | DataDetailsNFS4 |

20
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https://twiki.cern.ch/twiki/bin/view/EMI/EmiJra1DataDetailsNFS41
https://twiki.cern.ch/twiki/bin/view/EMI/EmiJra1DataDetailsNFS41

WebDAYV Door

® Web-based Distributed Authoring and Versioning (WebDAV) - extension

of http allowing file operations (browsing, upload and download) and
namespace operations (rm, mv, cp)

® Supported in Windows, Mac OS X, Linux.
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WebDAYV Door
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dCache.org - File System - Konqueror (=0l

Location Edit View Go Bookmarks Tools Settings Window Help

4> AR YO BCA QG 4 &

B Location: ‘[D http://dmsdca03:2880/pnfs/fnal.gov/dataftesters/NULL/litvinse/unavailable/

[S:/131.225.84.42]

/pnfs /fnal.gov /data /testers /NULL /litvinse /unavailable

File System

Last Modified

file.data  Thu Sep 09 15:00:41 CDT 2010
filel.data Thu Sep 09 15:23:03 CDT 2010
file2.data Thu Sep 09 15:26:03 CDT 2010
file3.data Fri Sep 10 09:54:27 CDT 2010
file4.data Fri Sep 10 11:19:48 CDT 2010
fileS.data Fri Sep 10 16:31:30 CDT 2010
Wed Sep 15 14:50:06 CDT 2010

Wed Sep 15 15:15:41 CDT 2010

www.dCache.org

Wednesday, September 22, 2010 22



dCache.org - File System - Konqueror

Location Edit View Go Bookmarks Tools Settings Window

Help

=l

Open 'http://dmsdca0l fn..ailable/file6.data'?

Type: application/octet-stream

| Do not ask again

Save As... ‘ Open With... ‘ Cancel ‘

ityinse/unavailable/

System

file.data

filel.data

file2.data

file3.data

file4.data

file5.data

Last Modified

Thu Sep 09 15:00:41 CDT 2010

Thu Sep 09 15:23:03 CDT 2010

Thu Sep 09 15:26:03 CDT 2010

Fri Sep 10 09:54:27 CDT 2010

Fri Sep 10 11:19:48 CDT 2010

Fri Sep 10 16:31:30 CDT 2010

Wed Sep 15 14:50:06 CDT 2010

Wed Sep 15 15:15:41 CDT 2010

www.dCache.org

Wednesday, September 22, 2010
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dCache.org - File System - Konqueror
Location Edit View Go Bookmarks Tools Settings Window Help

ityinse/unavailable/

Open 'http://dmsdca0l fn..ailable/file6.data'?

Type: application/octet-stream

Save As - Konqueror

A 4 P @ R x ' /homeflitvinse/

D = \e-fermi-config-for-cdf 0 dcache-tools 0 desy [J Downloads [ZJ eclipse [J enst
gERaop e info [J Desktop D docsJe = elib J enst

e @D

Storage Media Location: |55 data L’ Save

| Do not ask ac

@ Network Folders ~ FEilter: ‘iAll Files " ‘ Sancel ‘

file3.data Fri Sep 10 09:54:27 CDT 2010

file4.data Fri Sep 10 11:19:48 CDT 2010

fileS.data Fri Sep 10 16:31:30 CDT 2010

Wed Sep 15 14:50:06 CDT 2010

Wed Sep 15 15:15:41 CDT 2010

www.dCache.org

Wednesday, September 22, 2010 22



(8 dCache.org - File System - Konqueror

Location Edit View Go Bookmarks Tools Settings Window Help

4L o0 PO B&dE 4O &

@ Lacation (@ hitn tidmedcan3ogoninnfefnal aowidatatactarsihlllLLilityinse/unavailable/

-

v dmsdcaOl.fnal.gov - Konqueror x|

Open 'http://dmsdcaOl.fn... litvinse@uqbar:~

File Edit View Terminal Tabs Help

drwxr-xr-x 48 litvinse cdf 20480 Sep 17 16:29 Desktop

| Do not ask a 1 litvinse cdf 9383 Sep 17 17:38 .ICEauthority

Aﬁ <:T r} LrwxXrwxrwx 1 litvinse cdf 44 Sep 17 17:38 .DCOPserver ugbar.fnal.gov
o :0 -> /home/1litvinse/.DCOPserver_ugbar.fnal.gov_ 0

-rw-rw-r-- 1 litvinse cdf 63 Sep 17 17:38 .DCOPserver_uqgbar.fnal.gov

Desktop 0

-TwW
¥~ Home Folcjil rw

gStorage Me

Type: application/octet-stre

Save As... ’

litvinse cdf 31 Sep 17 17:41 .mcoprc
litvinse cdf 480 Sep 18 11:19 .Xauthority
litvinse cdf 23088 Sep 18 11:22 .bash history
litvinse cdf 4096 Sep 18 13:37 .purple
litvinse cdf 844 Sep 18 13:57 .lesshst
litvinse cdf 2741 Sep 18 14:03 kcalb0918.crt
litvinse cdf 1024 Sep 18 14:03 .rnd

litvinse cdf 2341 Sep 18 14:03 kcalb0918.pl2
litvinse cdf 4096 Sep 18 14:09 .gimp-2.2
litvinse cdf 4096 Sep 18 14:15 .gconfd
litvinse cdf 61821 Sep 18 14:17 webdav.png
litvinse cdf 15396 Sep 18 14:19 webdavl.png
litvinse cdf 31884 Sep 18 14:20 webdav2.png
litvinse cdf 36479 Sep 18 14:20 .recently-used
-rw-r--r-- litvinse cdf 12763 Sep 18 14:20 .xsession-errors
-TwW-rw-r-- litvinse cdf 1024000 Sep 18 14:20 fileb6.data
drwx--x--x 166 litvinse cdf 49152 Sep 18 14:20 .
[Litvinse@ugbar ~]$

@ Network Fo

-rw-rw-r--
drwxr-xr-x 2

-TW-TrwW-r--
-TrW-Trw-r--
-rW-rw-r--

o b b e e N e e e O e

www.dCache.org
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WebAdmin

® Next generation adimin web portal

® Run as JettyCell - a cell with embedded
jetty://

WICKET

Wednesday, September 22, 2010


http://wicket.apache.org
http://wicket.apache.org

WebAdmin
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WebAdmin

: ; v Ec‘j ﬁ ‘ I8 nitps://dmsdca03:8442/webadmin/login/wicket:interface/:5:LoginForm: :IFormSubmitListener::
K .|
Back Forward Reload Home

File Edit View History Bookmarks Tools Help

f5 Most Visitedv 2 Customize... |o| DmitryLitvintsev < ... [JCDFY {JLabs¥ [DIXXX¥Y [JSwim~¥

Cell Services Pool Usage Pool Queues Poolgroups Pool Admin Cell Admin Info Xml

dmsdca03

Login : *

Logout : o

24
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WebAdmin

42 v @@ ﬁ ‘i https://dmsdca03:8442/webadmin/login
Back Reload Home ——

—

File Edit View History Bookmarks Tools Help

5 Most Visited v @2 Customize... |o| DmitryLitvintsev < ... [JCDFY {[JLabs¥ [DJXXX¥Y [JSwim~Y

Home Cell Services Pool Usage Pool Queues Poolgroups Pool Admin Cell Admin Info Xml

dmsdca03

Use Guest/guest as Guest-login

Username: | |testers

Password:

- 'Remember Me

\ Log In \ \ Reset[ \?Certificate Log Ini\

Wednesday, September 22, 2010 24



WebAdmin

é N ?& ﬁ ©| http://dmsdca03:8080/webadmin/?x=yH3mMDXyMuBKOXvtKczf7cQ
Back Reload Home

F

ile Edit View History Bookmarks Tools Help

% Most Visited¥ B Customize... (@ DmitryLitvintsev < ... [DCDFY [DLabs¥ [DXXX¥Y [DSwimY

Cell Services Pool Usage Pool Queues Poolgroups Pool Admin Cell Admin Info Xml

Cell Admin

spacemanagerDomain v | SrmSpaceManager

l1s] | | submit| Last Command:ls

Response of SrmSpaceManager@spacemanagerDomain

Reservations:

1668501 voGroup:ha voRole:a retentionPolicy:REPLICA accessLatency:NEARLINE linkGroupId:53989 size:10 created:Tue Oct 14 12:25:28 CDT
2008 lifetime:86400000000ms expiration:Mon Jul 11 12:25:28 CDT 2011 description:null state:RESERVED used:0 allocated:0

1669946 voGroup:testers voRole: retentionPolicy:REPLICA accessLatency:ONLINE linkGroupId:53989 size:10 created:Wed Oct 15 20:16:19 CDT
2008 lifetime:86400000000ms expiration:Tue Jul 12 20:16:19 CDT 2011 description:null state:RESERVED used:0 allocated:0

2678521 voGroup:/alice voRole:production retentionPolicy:CUSTODIAL accessLatency:NEARLINE linkGrouplId:53988 size:1048576 created:Tue
Mar 10 15:42:42 CDT 2009 lifetime:-1ms expiration:NEVER description:DTEAM RAW state:RESERVED used:0 allocated:0

4828508 voGroup:testers voRoletesters retentionPolicy:CUSTODIAL accessLatency:NEARLINE linkGroupld:4648504 size:286331148723
created:Mon Jun 14 15:28:08 CDT 2010 lifetime:-1ms expiration:NEVER description:null state:RESERVED used:0 allocated:0

total number of reservations: 4

x Find: Match case

Done

Wednesday, September 22, 2010
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WebAdmin

Pool Usage - Mozllla Firefox

) Ll 1

File Edit View History Bookmarks Tools Help

¢ N ?& ﬁ ©| http.//dmsdca03:8080/webadminfusageinfo
Back Reload Home

%] Most Visitedy 2 Customize... |@| DmitryLitvintsev < ... [DJCDFY [DLabsY [DXXX¥Y [DSwimv

Cell Services Pool Usage Pool Queues Poolgroups Pool Admin Cell Admin Info Xml

Disk Space Usage

Enabled s | | Submit

total Free Precious Layout (
Space/MiB Space/MiB Space/MiB

hal9000 1 dmsdca0lDomain 819200 819197
hal9000 2 | dmsdca0lDomain 819200 819197
hal9000 3 dmsdca0OlDomain 819200 818222
hal9000 4 dmsdca0lDomain 819200 818222

Selected] Name Domain Name Enabled

Match case

Wednesday, September 22, 2010 24



WebAdmin

)
File Edit View History Bookmarks Tools Help

é " ?& ﬁ o http://dmsdca03:8080/webadmin/?x=MxdkQKEjx-aThkeaByb8Rg
Back Reload Home

%] Most Visitedy 2 Customize... |@| DmitryLitvintsev < ... [DJCDFY [DLabsY [DXXX¥Y [DSwimv

) Ll 1

Cell Services Pool Usage Pool Queues Poolgroups Pool Admin Cell Admin

Info Xml

Pool Groups of PoolManager
PoolGroup Enabled total Space/MiB Free Space/MiB Precious Space/MiB
read pg 1638400 1636444
write_pg 819200 819197

write pg 1 819200 819197

Pool Group:

Cell View BEIFGERETTEE Request Queues

Name | Domain Name  Enabled total Space/MiB Free Space/MiB Precious Space/MiB

Match case

Wednesday, September 22, 2010
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dCache/SRM

® SRM is a web service interface to an SE that provides a set
of space management, permission, directory and transport
functions that allow transparent interaction with
heterogeneous storage on the Grid.
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SRM/dCache issues

® High CPU load due to GSI Authentication and Credential delegation
® mitigated by (public,private) key caching
® considering https as a long term solution

® Blocking SRM functions (especially srmls) executed in large volumes
saturate connections limits

® 1mplemented asynchronous Srmls Unfortunately cannot do the same for
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SRM/dCache

Scalable dCache SRM Server

dCache




Terracotta DSO

Open Source JVM level clustering
Nodel Node?2

5 \R.\MJ

- <
lerracotta dervelt

(U
—
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dCache/SRM test

Single node performance (PNFS)

1 ] I

srmput terracota
srmget terracota
srmput no terracota
srmget To terracota

-O
-
O
O
O
)
)
8 40
v
“+—
)]
)
=
c—
S

150
load (#of simultaneous clients)

NB: this test was done on PNFS

30
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dCache/SRM test

4 nodes (chimera)

srmput ——

srmget ———
srmput terracota
srmget terracota

Me grouped and tied

to individual SRM IPs. Means dCache is NOT a bottleneck.
SRMis

-
c
O
0
0]
)
—
O
Q

2.
7
o
-
5
—

150
load (#of simultaneous clients)

Not very encouraging :(

31
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Bonus Slide

chimera vs PNFS

] ]

srmput PNFS ———

srmget PNFS ——
srmput chimera
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chimera vs PNFS
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Preliminary Conclusions

® ‘|erracotta out of the box and no changes on SRM side is not
of any help. Issues may be in SRM implementation.

® (onsider other extreme - thin SRM layer on top of database
that keeps request state. Multiple SRM portals. Rely on
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Summary

® ((Cache is experiencing rapid evolution from within towards modern
technologies

® (ode development and release management processes have become
more robust resulting in improved code quality and maintainability
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