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« ATLASDataModel, DataVolume
 Distributed Data Management (DDM) software

« DDM Operations
— Deployment and Operations mode
— Main activities
» MC production support
o Centralized ATLAS datatransfer
o Physics Group/Users data transfer support

* Functional Tests, monitoring and analysistools
« ATLAS cosmic run datareplication (Aug-Sep 2007)
e Summary and conclusions
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The Event Data Model

Refining the data by:Add higher
level info, Skim, Thin, Slim

Reconstruction Output. settled
Intended for calibration. Dest Cicuu v, LS.
500 KB/event.
Cells,Hits, Tracks,

Clusters,Electrons, Jets, ...

nalysis erived
bject« hysics

Raw Channels.
| .6 MB/event.

ata ata

ummary

ata Intended for Analysis. Intended for “interactive”
|00 KB/event. Analysis.
“Light-weight” Tracks, ~10-20 KB/event.
Clusters,Electrons, WWhat-ever is necessary
Jets, Electron Cells, for a specific analysis/
Muon HitOnTrack,... calibration/study.
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* Resources Spread

Around GRID

*Derive st pass calibrations
within 24 hours.

The GRID

sReprocessing of full data with
improved calibrations 2 months
after data taking.

eManaged Tape Access: RAWV, ESD
eDisk Access: AOD, fraction of ESD

eReconstruct rest of the data

keeping up with data taking.

e T
AOD/

10 Sites Worldwide

A .Farbin/UTA

40+ sites Worldwide

Tier 2

*Production of simulated
events.

eUser Analysis: 12 CPU/
Analyzer

eDisk Store:AOD

*Primary purpose: calibrations

Analysis

oSmall subset of collaboration
will have access to full ESD.

Facility o| imited Access to RAW Data.




ATLAS Data Management Software - Don Quijote

e The second generation of the ATLAS DDM system (DQ2)
— DQ2 developers M.Branco, D.Cameron, P.Salgado, M.Lassnig, V.Garonne, ...
— Initial ideaand architecture were proposed by M.Branco and T.Wenaus

 DQ2 ishbuilt ontop of Grid datatransfer tools
— Moved to dataset based approach
o Datasets: an aggregation of files plus associated DDM metadata
» Datasetsisaunit of storage and replication
« Automatic data transfer mechanisms using distributed site services
— Subscription system
— Notification system

— Production version DQ2 0.3 (since Jun 2007)

o Technicalities:
— Global services
» dataset repository
» dataset location catalog
 logical file namesonly, no global physical file catalog
— Local Site services

» File Catalog specific per Grid/siteftier. It provides logical to physical file name mapping.
I mplementations of this catalog are Grid specific.
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DQ2 Concepts

— an aggregation of data (spanning more than one physical file!), which are processed
together and serve collectively asinput or output of a computation or data
acquisition process.

— Hexible definition:

e ... Ccan be used for grouping related data (e.g. RAW from a run with a given luminosity)
e ... Ccan be used for data movement purposes

— Dataset concept is extended to all ATLAS data(MC, DAQ, DB releases, etc)
‘File':
— congtituent of a dataset
 Identified by Logical File Name (LFN) and GUID
‘Site’
— A computing site providing storage facilities for ATLAS
e ... which may be afederated site
* Subscription’
— Mechanism to request updates of a dataset to be delivered to a site

See M.Lassnig talk CHEP Sep 3, GM2 session
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DDM components Part of DQ2

~

Slide from M.Branco Not part of DQ2
Y
] Not part of DQ?2
DQ2 dataset
catalogs File
Transfer
Service

> \ DQ2 (
Local Subscription \ DQ2

File / Agents “Queued
Catalog / Transfers”
__ ~_
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DDM Components. LFC

 LFC —oneof vita components, out of DDM
e Itisimportant the two work together as expected

* We organized systematic measurements to understand
performance to spot and fix problems...

e Initial LFC performance was found poor : 12 Hz

e Itwasjoint effort of ATLAS DDM Operations team, DQ2
developers, CERN ARDA and LFC Author to understand
and to improve the catalog’ s performance.

 ATLAS performance requirement was driven by our
computing and event model
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Results on Recent Performance Testing
of the LFC @ CERN (21-27/06/2007)

GUIDs processmg rate vs number of GUIDs
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DDM/DQ2 more than just s/'w
development

 DDM forced the introduction of many concepts,
defined in the Computing Model, onto the
middleware:
— ATLAS Association between Tier-1/Tier-2s
— Distinction between temporary (e.g. disk) and archival
(e.g. tape) areas
— Datasets as the unit of data handling
 Not al ATLAS concepts were originally
supported by the GRID middleware.

See M.Lassnig talk CHEP Sep 3, GM2 session
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end-user tools and DDM/DQ2
o

Ul L Al A\ |

-

|nsulate flavor-specific dependences from end-users
Provide quick accesses to DQ2 datasets for end-users

Set of programs and scripts on top of DDM/DQ2 catalogs

(T.Maeno et al)
— dg2 _get, dg2 Is,dg2 register/dg2 put,dg2 cr, dg2_cleanup, dg2_sample

DQ2 client API:

— Interfacesto all dataset catalogs
* inasecure way for any ‘write’ operations
— Guarantees consistency between all the (“loosely coupled”) dataset
catalogs

e.g. adataset in the location catalog refers to the same dataset in the content
catalog..

— Consistency now being improve (for 0.3) with initial support for transactions,

etc

A .Klimentov WL CG Workshop Sep 1, 2007
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Deployment and Operations Mod

o Dataset catalog
— Singleinstance at CERN, serving complete ATLAS
* No regional catalogues deployed
e Cloudsand Tiers
— 3 GRID flavours: , NG, OSG
— 10clouds: NDGF, US

e DQ20.2: VO boxand LFC are located at Tier-1 and serve the whole cloud
e DQ20.3: VO boxes arelocated at CERN, LFCs are located at Tier-1s
 1LFCinstance per cloud
— USATLAS operates al DQ2 instances at the site-level, with ‘expert’ support at BNL
o EachTier /2 hasVO box and LRC
* New Operations model (TBD)
— NordicGrid
e 1FC per cloud
« 1DQ2VO box per cloud (at CERN)

VO box — Virtual Organization Box, dedicated computer(s) on site to run ATLAS specific services

A .Klimentov WL CG Workshop Sep 1, 2007 12



DDM Deployment and Operations Model (DQ2 0.3)

v'All Tier-1s have predefined (software) channel with CERN
and with each other.

v'Tier-2s are associated with one Tier-1 and form the cloud

v'Tier-2s have predefined channel with the parent Tier-1 only.

@ DDM Deployment Model
since Jun 18", 2007

DDM operations central team

Alexei Klimentov, Pavel Nevski, Kai Leffhalm
DQ2 developers maintain CERN instances
Part time : A.Zaytsev, S.Pirogov

DDM operations regional team:

ASGC Jason Shih, Suijian Zhou
ia @ 0 BNL Wensheng Deng, Hironori Ito
F ‘ CERN MB,PS,VG,ML,AK, KL
T1-T1 and T1-T2 associations according to GP = @ @ CNAF Guido Negri, Paolo Veronesi, Giuseppe Lo Re
) o FzZK  John Kennedy, Cedric Serfon
ATLAS Tiers associations. LYON Stephane Jezequel, Ghita Rahal

NG Alex Read, Adrian Taga, D.Cameron

PIC Xavier Espinal

RAL Catalin Condurache, Frederic Brochu

SARA  Jiri Chudoba , grid.support@sara.nl
TRIUMF Rod Walker, Denice Deatrich, Reda Tafirout
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DDM Operations. Main Activities

DDM Operations team includes central and regional
groups

e Support MC production

o Datareplication to sites

« Developing monitoring and control tools

« Users and groups support

« Dataintegrity check
— Dataregistered in DDM vs File Catalogs entries
— Dataregistered in File Catalogs vs SE entries
— 'zombies and ‘0O’ length files

» Deletion of obsolete or invalidated data

e Datamovement within Tiers

A .Klimentov WL CG Workshop Sep 1, 2007 14



ATLAStask and dataset registration
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AKTR — Task Request I/F
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Task Request

I nput ataset
Transformation.
Defaults
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Task Reque;t Task and Jobs Reguests

Task and Job Tables

Production Database
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|

Meta-Data DB
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|

Task Requests Table Wait for dataset AMI
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Facilit,
TaSk Request e e o acilities
N DQ2 Central Ell;‘ |;|
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Programs
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Task browser
Task browser

Tasks/Datasets In Action s

Current selection: STATUS=running& GRID=0sg

Run by wenaus

Jobs - sea;{:h = Current selection: STATUS=running&GRID=0sg Clear selection Physics type Events
%L&g ;:sllwri\ed Click to show and select physics types i i? Z;::itr::tiwrf‘!:er S
i inis Alpgendimmy Wajet 80000
failed Releases: v11000301 {46) ¥11000302 (77) v11000303 (61) ¥11000304 (12) v11000305 (37) v11000306 (3) v11000307 (6) v11000308 (33) v11000401 (1) Bs Jpsi muBmu3d phi KplusKminus 10000
Analysisl jobs Stages: di 9'9 ) evaen (74) merge (18) reco (24) recon (67) Electron Pt 25 20000
Old archive OQutputs: (106) CBNT 97}?: SO BB} EVNT (74) HIST (9) HITS (102) RDO (102) TAG (18) Elecirons 2100 40000
Grids: |c EB} an rid (1}nord|c (52) osq (81) leg-cg (120 FJ1 fwists 2200 20000
gu::jl;lsbenrch Status: al 12i done (115} flnlshed 13) rejected (1) running (10B) submitted (33) m—‘”‘m p
a EJ2 pythia jetjet 00000
_?at.iset Total selected events=2160000 jobs=21095 jobs done=16645 Gmm_ 500 pythia photos 250000
as H3 120 gamgam 20000
Summaries Task name Task ID Status Grid Total jobs Done jobs Events Input files Release Formats J1_pythia jetjet 150000
Blocks: days mc11.007204.singlepart mud4.recon.v11000302 694 running osg 2200 1498 220000 2200 11.0.3 ESD.AOD.CBNT w 20000
Emors:  days mc11.007430.singlepart_singlepi_pt2.digit.v11000308 867  running osg 500 331 100000 20 11.0.3 RDO.HITS %ﬁi‘”‘%ﬁg’—‘ 150000
Nodes:  days mc11.007200.singlepart_mu2.recon.v11000303 578  running osg 500 464 50000 500 11.0.3 ESD.AOD.CBNT o 12mc -
: R J3 pythia jetjet
Tasks - search mc11.007200.singlepart mu2.digit.v11000303 ITS Ja_pythia jetjet 150000
Gereric lash i me11.007222 singlepart mu26.recon.v11000303 OD.CBNT J5 Pt 280 560 20000
ClBsim Task Req 11007218 singlepart mifg ieconviioogsss Task mell.007216.singlepart mul8.recon.v11000303 oo.cant J5 pythia jetjet 150000
S mc11.007211.singlepart_mu10.recon.v11000303 OD.CBNT J6 Pt 560 1120 30000
me11.007207.singlepart mus.recon.v11000303 OD.CBNT %‘”%‘3‘3 i
m ;‘:ﬁf‘;n mc11.007216.singlepart mu18.digit.v11000302 ITS 18 pythia jetiet 30000
Subsc_P—nmlcns mc11.007207.singlepart_muB.digit.v11000302  Datasets for task me11.007216.singlepart._mu1B.recon.v11000303 ITS JF17 pythia jet filter 3000000
Sl mc11.005001.pythia_minbias.recon.v11000304 mc11.007216.singlepart muiB.recon.ESD.v11000303 DD.CBNT i;;iqow;a1 I;:;gg:tofilter 1800000
i 11.005001. pythi b digit. 11000304 i ITS LrsM_WH_1990_J00 60000
Site speos = S R R oo, MC11.007216.singlepart mu18.recon.AOD.v11000303 AT M1_minbias 20000
UTA LCG NG Al 3 ' b ¥ McAtNloWenu 45000
L ,005800.JF17_pythi filter.digit.vi1 mMc11.007216.singlepart mu18.recon.CBNT.v11000303 ITS McAtNIoWmunu 60000
ystem statistics .005055. PythiaPhotonY OD.CBNT P5P_Single211 40000
L onciis onitoe . poa Parameters for task me11.007216.singlepart_mu1B8.recon.v11000303  op.cenT P7P_Single211 20000
Logging monitor
.005056. PythiaP hotonJet2.diok : ‘Task ID | 562 TS m i‘m"
| iject | meil PythiaH1 20gamgam 240000
- | . . PythiaH130zz4| 200000
Tasks define product|on tasks Input dataset | mc11.007218.singlepart_mu18.digit.v11000302
and record the|r aSSOC|ated |Task name | mc11.007216.singlepart_mu18.recon.v11000303
Formats ESD.AOD.CBNT
metadata | , |
‘ Transformation | cse.reco.trf
Tk Queey Faere |Trf Version | 11.0.3.3
|Fle|ea.se |11.ﬂ.3
+ Text fields don't require the exact matching | D | _hinchiifia@ibl.gov .
+ Queries in italic not implemetted yet [CPUlevent 100 Datasets define and
Project : mecll |3_] Memory usaoe 600 1 1
Tt N 'Memory usag | organize the task inputs
Transformation : [ cscrecotrf |+ | First iHDUtfile number | 1 and Outputs
Tr?nsformatlon Version : 11 0.4.1 I‘] | Input files | 2900
MC Task (crid Flavour : 4] 16
Requested By Events 220000
Output Task Name | = |
Priority — | Events/file | 100
Status : running | 3] | Grid |050




DDM Operations. Data Replication

 Centralized and automatic (according to computing model)

— Simulated data

« AOD/NTUP/TAG (current datavolume ~1.5 TB/week)
— Each Tierl has a compl ete dataset replicas
— Tier-2s are defined what fraction of data they will keep
» From 1% to 100% . Some Tier-2s are shared a complete replicas with other
sites
» Some Tier-2s get only datasets match to the pattern
« Validation samples
— Replicated to CERN and 2 Tier-1s (BNL and LY ON)
— Input data for MC production tasks

— Database releases
» repiicated to aii Tiers. Data voiumeisreiatively smaii (~100MB)

— Conditions data
* Replicated to all Tier-1s

— Cosmicsdata
« RAW dataisreplicated to Tier-1s according to T1s shares
 ESDsarereplicated to all Tier-1s and Tier-2s according to their request
o Tier-2 can request RAW datareplication viaDDM Request |/F

A .Klimentov WL CG Workshop Sep 1, 2007
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DDM Operations. Data Replication (cont)

%) panda monitor and browser - Mozilla Firefox =10] x|
File Edit Wiew Hiskory Bookmarks Tools Help
<”j - - @ AI L http:fariduios.usatlas. bl gov: 25880 server /pandamon/query?mode=regsubs0 v | [ ' Google Nk

L Cusktomize Links m Free Hokmail indico

L Windows Media m Windows e BeOnline: ceAse, ko... || Windows Marketplace

LIser info

Jobs - search
Recent running,
activated, waiting,
assigned, defined,
finished, failed jobs
Select analysis,
production, test jobs

Quick search
Job

Dataset

Task

File
Summaries
Blocks:
Errars:
Modes:

Daily usage

days
days
days

Tasks - search
Generic Task Reg
EvGen Task Reqg
CTEsim Task Reqg
Task list

Task browser

Datasets - search
Datazet browser
Mew datasets
Aborted WMC datasets
Panda subscriptions
All subscriptions

Datasets Distribution
DO Reg
Req list

ROOs

Conditions DS

DB Releases
“alidation Samples
Functional Tests
hitd

Sites - zee all

+ Dataset pattern : Preferably PhysicsShort (lcase sensitivel). Wild cards {7) are allowed {f.e. "Atautau™). Don't add dataset format to the pattern (PhysicsShortis
the 3rd field in dataset name)

+ Validity : OneTimeCopy only existing datasets are subscribed, and subscription is done only once Periodic the request is checked periodically and datasets
matched to the pattern are subscribed. D2 option -walf-for-sources is used for both modes

+ Userid : If you are not registrated yet, please proceed to the registration form to get one

+ Destionation Tier : as in ToA (Consult Tiers Of Atlas for details). Usually Tier-2s are subscribed from the parent Tier-1, if dataset is missing on parent Tier-1,
then Tier-1is subscribed to it as well.

+ to submit request valid userid must be provided

+ Approval process : before subscription is started the request must be approved by Regional DDW Operations. In case of data transfer ta Tier-2 the
corresponding Tier-1 authorities are contacted to check available disk space and data transfer policy. Data transfer request for data volume 500+ GE must be
approved by Fhysics Coaordinator

+ request can be rejected by Reglional DOM Onarafions

« raguest prionfy can be changed by Ragional DOV Ooerafions

+ all requests are processed daily

+ New Request can be added by cloning the existing request. Click

Reg list | select request wou want to clone, edit it and click AddReguest

+ Transfer Volume : fraction of dataset (in percent) to be replicated. The particular files within the dataset are selected randomly. The Transfer Walume can be
changed only if Validity is ‘One Time Copy”

+ as EI|WEI)’S caveat emptor
Comments

Dataset Pattern
Software Version :

13.0.201
A0D

=l
=l
OneTimeCopy ;l
Immediate ;l

Format :
Destination (as in TiersOfAtlas)
Validity :
Prority :

Subscription Parameters

ffe. MILAND, AGLT2)

userid
Req Type :
Transfer Volume

Individual or Group or Cloud
viaDDM data transfer request I/F

calibration VI

100 %

Control Parameters

Continue |

-

%U%c% Tt — using end-users tools or/and DQ2 client
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=
File Edit %ew History Bc y .
«- -« User'dGroup’s Data Transfer Reguest =
| Customize Links m Free Hotmail indica | | Windows Media E Windows E Beonline: cBAsk, ka... | | Windows Marketplace
File 1 |
s ies ALL  ASGCDISK.  AU-UMIMELE  BHLDISK — BMLTAPE CERMCAF  CERMPROD  CHAFDISK  FIKDISK  [TEP  LAL  LWF LYORDISK  MILANO  WWT2 UC
Eloelke: days MAPOLL  NDGFTIDISK.  MIKHEF  PICDISK  RALDISK ROMAT  SARADISK TOKYO
Egﬁi C;Z{,SS Parameters of filter: ALL Reqguasis far ALL fisrs, Name="3%" SWralease="any"
Daily usage Patterns Datasets LastRequest Approved Subscribed
Tl - ceeel 283 2381.0 Aug 31 08:58 Aug 31 08:51 Aug 31 09:00
Generic Task Req
w Pattern Release Reqld Destination ReqStatus Datasets Timestamp
CTEsim Task Feq . . )
Task list Zee AOD.” w13.0.20.1 249 LAL pending_emailed & [list] Aug 31 05:45
Task browser Zee  AOD- L o e e ¥13.0.20.1 LaL B [list] Aug 31 08:51
Datasets - search (Hi.ﬂﬂ_i’ﬂl‘l?.No.Sneaminq.RiW.';\\ ¥1.68.1 247 TOKYO subscribed 1 [list] Aug 29 10:50
W “WH120* pythia. K005 ~ ~ v12.07.1 MWTZ_UC 2 [list Aug 14 03:45
Aborted MC dgta_lsets ‘pythia_minbias*.NTUP.* ~ ~ vi2.0B.5 ey
£anca SUBSCIBlions -+ ythia_minbias".NTUP. S o 2064 2
Datasets Distibut “‘pythia_minbias*.NTUP.* ~ ~ viZ06.3 IR
oont Ren MR ) vthiaminbias®.NTUP." S V12082 Pl S5 sim e
iﬂa[% 1y !hi'ﬂ minbias*.NTUP.* V‘l2£61 DDM Request ID : 247, Parameters (M4,0020347 Mo, Streaming, RAW, " TOKY D)
EDOs ‘MeAtNlo0310 JIMMY WpWin taunitaunu~.NTUP.” V2062 -
Conditions DS “‘evgen*.EVNT." w13.0.10.1
%m;les ‘evgen®.EVNT.* ¥13.0.10.1
Functional Tests ‘evgen*.EVNT.* ¥13.0.10.1
M4 “evgen”.EVNT." ¥13.0.10.1
ﬁsé_u%% ‘evgen*.EVNT.* 130101
UC UMICH UTA LCG “evgen”.EVNT." w13.0.10.1 \
L= “evgen.EVNT.* v13.0.10.1 " mlp> (Dataset(s) subscription and replicati OD
Applications ‘evgen”.EVNT." ¥13.0.10.1 ; /
El o hibt ‘lightstop*. AOD V2.06.4 !
Logging maonitor “lightstop*.AQD."* viZ.06.4 230 NAPCL subscribed T [list] Jul 19 06:49
‘lightstop*. AOQD." w2064 229 hAILAKO subscribed 1 [list] Jul 19 06:49
misall csc11.005011.J2 pythia jetjet.digit*.RDO.* w2061 228 ErMLDISK stopped 1 [list] Jul 315065
misall csc11.005012.J3 pythia jetjet.digit*.RDO.* w2061 227 BHLDISK subscribed 1 [list] Jul 31537
misall csc11.005014.J5 pythia jetjet.digit*.RDO.* w2061 226 BHLDISK stopped 1 [list] Jul 3 15:02
misall csc11.005015.J6 pythia jetjet.digit.RD O v12.06.1 225 BMLDIS subscribed 1 [list] Jul 31536
misall csc11.005017.J8 pythia jetjet.digit".RDO.* w12.0.31.5 223 BMLDIS subscribed 1 [list] Jul 31536
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da monitor and browser - Mozilla Firefox

Edit  Yiew

Higkary

Bookmark

-

— DELAILNIS LEHASE, B

L] vy ar e pane

-« 2 DDM Operations. Monitoring (‘critical’ data)
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W1 Reg
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Js

ditions DS
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idatinn Samnles

Y
Dashboards: Production DOM PandaMover AutoPilot Sites & Grids Analysis Physics data Usage & Quotas Plots ProdDash DDOMDash =
Mot logged in. List users
Database Releases Distribution
Database release replication status
+ Datasets are automatically subscribed to Tier-1s and Tier-2s.Tier-1s are subscribed from CERN. Tier-2s are subscribed only after corresponding Tier-1 has a complete dataset replicas
* Green - site has a complete dataset replicas (data transfer is done)
* - if site has an incomplete dataset replicas.it also means that subscription is processed
+ Red - the subscription is not processed
Comnrenfs
Dataset CANADA  CERN  FRANCE  FZK TALY — NDGF NL SPAIN  ASGC UK USA
RAL
EDINBURGH BHNL BU IU
GLASGOUW  MUrTZ_IU
BEWING CRPM MANE MUrTZ_UEC
ALBERTA LAL LAPP LPC  CSCS CYF LANCS LIV 0U OUHER
LPNHE LYON ~ DESY-HH CNAF LNF IHEF ITEF JINR ASGE OXF CAM  SLAC
ddO.UUUQUj _Atl_as.Ideal_DBRelease.v0401 01 EEUNISE’;: CERNCAF NIFNE_02 DES¥-ZNFZK  MILAND NDGFTA SARA PNPI :ET\CELT",CLIL';B“EH AU-UNIMELE BHAM RHUL SLACXRD
{Subscription Time : Wed Aug 8 10:47:55 2007) TRILME Ll NIFHE 07 LRZWUP FZU  HAPOLI ROMAT SINF : TUELFTT BRUN UG AGLTZ
SACLAY UNI-FREIBUR G MUL UTA
TOKYD UELEE UTHA_SWT2
UCLHER WS
DUR RALFF  IU_BE ShU
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RAL
GLASGOW b gy
MANC MUTZ_IL
BEWING CRPM Ei':cciﬂv WTZ_LIC
ALBERTA LAL LAPF LPC  CSCS CYF BHant Ay U OUHER
LPNHE LYON ~ DESY-HH CNAF LNF IHEF ITEF JINR  IFAE IFIC PIC ASGC SLAC
ddO.UUUQUj _Atl_as.Ideal_DBRelease.vO4UOO1 :EU“;SE’;: CERNCAF NIFNE_0Z DES¥-ZNFZK  MILAND NDGFTA PNFPI SARA AR TW-FTT g:‘ﬂ”u':_ SLACKRD
(Subscription Time : Sun Jun 10 11:34.42 2007) TRIUME Lvic NIFNE_O7 FZULRZWUP  NAPOLI ROMA1 SINP UP-LISBON  AL-UNIMELE |1 UC AGLTZ
SACLAY UNI-FREIBURG UCLHER UTA
TOKYD UTA_SWT2
bUR WIS
EDINBURSH | "o o
RALFFICL -
LESC
RAL BNL B
EDINBURGH BU_TEST
GLASGOW 11
BEWING CFPM MANE MUrTZ_IL
ALBERTA LAL LAPF LPC  CYF DESY-HH LANCS LIV MurTZ_UC
LPNHE LYON  DES¥-ZMFZK  CNAF LNF IHEF JINR PNFI IFAE IFIC PIC  ASGC OXF CAM  0U OUHER
ddO.UUUQUj _At]as.Ideal_DBRelease.vOSUSO‘l EEUNISE’;: CERNCAF NIFNE_0Z LRZ fUF WILAND NDGFTA SARA AU-UNIMELE BHAM RHUL SLAC
{Subscription Time : Man Apr 23 05:55:25 2007) TRIUME VI NIFHE 07 HAFOLI ROMA1 LIF-LISBON TUELFTT BRUN SLACKRD
SACLAY UNI-FREIBURG MUL UC AGLTZ
TOKYD UCLEE UTA
UUCLHER UTA ST2 ﬂ
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ASGC

MC AOD and NTUP Replication Status (Tier-1s)

MC data replication period Feb-Aug 2007

Total data volume : 4600+ datasets, 800+Kfiles, 30.5+TB
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Data Transfer Functional Test

I’ WU WG i 1’1 l | Wil IS Wi WA 1 oS

The goal isto have aregular system test

— A coherent data transfer test between Tier-1 and Tier-2s for all
clouds, using existing SW to generate and replicate data and to

monitor dataflow.

o Datagenerated by ATLAS MC production SW

* Organized in DQ2 datasets

o Test different file size (from 0.5 to 4.5GB)
We consider functional test asa part of ATLAS DDM
operations activity
4 Tests have been conducted since Sep 2006
All Tier-1sand 40+ Tier-2s (Tier-3s) are participated in
tests

A .Klimentov WL CG Workshop Sep 1, 2007
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DDM Functional Test 2006. Summary Table

Tierl Tier2s Sep Oct Nov

IPAS, Uni Mebourne Failed within Failed for T1-T1 not
ASGC the cloud Melbourne testd
GLT2, NET2,MWT2,SET2, WT2 done done
LNFEMilano,Napoli,Romal 65% failure done
rate
CSCS, CYF, DESY-ZN, DESY-HH, FZU, WUP Failed from dCache T1-T1 not
T2to FZK problem testd
BEIIJNG, CPPM, LAPP, LPC, LPHNE, SACLAY, done done, FTS
TOKYO conn =<6
Not tested % not tested TO-
T1,TUT1
IFAE, IFIC, UAM Failed within done
the cloud
CAM, EDINBOURGH, GLASGOW, LANCS, MANC, Failed within© Failed for
QMUL thecloud & Edinbrg.
IHEP, ITEP, SINP Failed 'g IHEP not IHEPin
S tested progress
ALBERTA, TORONTO, UniMontreal, SFU, UVIC Failed within % Failed T1-T1 not
TRIUMF thecloud 2 testd
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The Most Critical Problems identified after

Lack of monitoring

— Solved in 2007 : ARDA monitoring + DDM operations
dedicated set of programs

Instability of DDM/DQ2 central DB

— Improved in 2007 : New DQ2 version (0.3) and new
DB backend (ORACLE)

Poor LFC performance — 12 Hz

— Solved in 2007 . Bulk methods implementation current
performance ~400 Hz

Site services stability and subscription processing
— Not solved yet.
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Data Transfer Functional Tests

(Aug 2007)
Tests Scope:

o Datatransfer from CERN to Tiers for datasets with averagefile
size 0.5GB and 4GB. This step ssimulated the flow of ATLAS
datafrom CERN to the sites

— Step 1: Datatransfer from CERN to Tiers
o a: Datatransfer from Tier-Oto Tier-1
* b: Datareplication within clouds (Tier-1 to Tier-29)

— 1S_;ep % . MC production data flow simulation. Datatransfer from Tier-2sto
ler-1.

o Datatransfer between regional centers

— Tier-1/Tier-1 datatransfer

— from Tier-2to Tier-1 in another cloud

— from Tier-1to Tier-2 in another cloud

A .Klimentov WL CG Workshop Sep 1, 2007 27



Functional Test Aug 2007

Datasets Replication Status within clouds

*¥Panda monitor and browser - Mo: Firefox o ]
File History Eookmarks Tools Help
@ - 51 | O htpyiariduios. usatlas brl.gov: 25880)serverjpandamoniquery?mode=listFunctionalT estsékest Type=T1kaT2s S |
|| Customize Links m Free Hokmail indico || ‘Windows Media m Windows E BeOnLine: ceAzL, Ko... || ‘Windows Marketplace
=1
RAL Number of CpFiles on
Dataset Source Host _ F11€s en cAM GLASGOW LANCS MANC OXF amMuL
Source Host

ddmf4.001036.RAL.CAM.Step1.v00041101 RALDISK 31 [ =1 ] [ a1 ]

ddmf4.001040.RAL.QMUL.Step1.00041101 RALDISK a0 [ 80 ]

ddmf4.001033.RAL.GLOBAL.Step1.v00041101 RALDISK 30 [ so [ e [ so [ =0 [ =20 | B0 ]

ddmf.001035. RAL.MANC. Ste p1.v00041101 RALDISK 30 [0 |

ddmf4.001039.RAL.GLAS GOW.Step1.v00041101 RALDISK 30 [ a0 ]

ddmf4.001034.RAL.LANCS. Step1.v00041101 RALDISK 30 [ a0 ]

SARA Number of CpFiles on

Dataset Source Host s:l"'recseﬂ‘ost IHEP ITEP JINR PNPI SINP

ddmf4.001042 . SARA.ITEP.Step1.v00041101 SARADISK 3 ] 24

ddmf4.001043.SARA.IHEP.Step1.100041101 SARADISK 2a a0

ddmfd 001096 SARA_Glabal. Step 1000041101 SARADISK 2N _ 2 ___

ddmf4.001033.RAL.GLOBAL.Step1.v00041101 RALDISK 20 [ 80 ] [ =s0 ]

ddmf4.001044.SARA.SINP.Step1.v00041101 SARADISK 29 [ 2 [ o |

ddmf4.001001.BNL.GLOBAL.Step1.00041101 SARADISK a5 [ a5 L a5 ] 39

ddmf4.001041.SARA.GLOBAL.Step1-v00041101 SARADISK 3o | a0 30 22 27 [E

TRIUVMF Number of CpFiles on

Dataset Source Host _ 118s on ALBERTA MONTREAL SFU TORON UVIC

Source Host

ddmf4.001049 TRIUMF.SFU.Step1.v00041101 TRIUMFDISK 3o [ o

ddmf4.001050. TRIUMF.TORONTO.Step1.v00041101  TRIUMFDISK a0 -

ddmf4.001001.BNL.GLOBAL.Step1.v00041101 BNLDISK as [ as ]

ddmf4.001098. TRIUMF.Global.Step1.,00041101 TRIUMFDISK 19 [ e [o | e [ T

ddmf4.001002.BNL.GLT2.Step1.v00041101 CERNCAF 52 [ 52 ]

ddmf4.001053. TRIVMF_ALBERTA.Step1.v00041101  TRIUMFDISK 32 sz =l
Jone &

A Klimentov

WL CG Workshop Sep 1, 2007




Step 1a(TierO-Tierls: 76 DS, 1334 CpFiles)

10 datasets — no files transferred (not analyzed)
66 datasets with at least one file transferred
~ 25 % of test datasets were completed

Files trunsferred in dataset

n B : : : :
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Step 1a(TierO-Tierls: 76 DS, 1334 CpFiles)

Average transfer rate imply software and hardware induced delays
and the impact of the over stability of the system!
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PRELIMINARY RESULTS

Step 1a(TierO-Tierls: 76 DS, 1334 CpFiles)

Average transfer rate imply software and hardware induced delays
and the impact of the over stability of the system!
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DM/DQ2 Functional Tests (Aug 2007)

= No visble correlation for:

v’ Data set transfer rate and total dataset transfer time
VS
number of filesin dataset, size of the dataset, averagefile
size within the dataset, initial delay between the
subscription and time of transferring the first file;

v initial delay between the subscription

VS

time of transferring the first file and time of subscription;
v €lc.
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FT Step 1a(TierO-Tierls. 76 DS, 1334 CpFiles)

Number of file transfers initiated

PRELIMINARY RESULTS
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FT Step la (TlerO Tierls. 76 DS, 1334 CpFiles)

Number of file transfers initiated

PRELIMINARY RESULTS
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FT Step 1a(TierO-Tierls. 76 DS, 1334 CpFiles)

Number of file transfers initiated

PRELIMINARY RESULTS
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FT Step 1a(TierO-Tierls. 76 DS, 1334 CpFiles)

Number of file transfers initiated

PRELIMINARY RESULTS
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FT Step 1a(TierO-Tierls. 76 DS, 1334 CpFiles)

PRELIMINARY RESULTS

Number of files

10° = P VIS |
E All files involved in the FT Stepla included | :
(LFC only) ||
10°
10
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the LFC catalog
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DD

M/DQZ2 Functional Tests (Aug 2007)

= Functional test status summary:

DN NI N NN Y U N NN

FT was conducted for 14 days

Data analysis tools were developed,

Steplaanalysis preliminary results are available,

Steplb (Tier2s << | >> Tierls) analysisis being performed

Several crashes of sites services have been observed.

Most of the problems have been fixed/understood by DQ2 devel opers within hours.

ARDA monitoring isimproved since last FT. Only one outages happened (24h) during
14 days of running. Some checks still can be done only on the level of site serviceslogs.

NO problem with central services
Number of ‘active’ subscriptions after certain level caused performance degradation
Number of files DDM/DQ2 hasto treat creates the limitation on the transfer speed in TB.

» ATLAS Cosmic Run (M4) ison going. We apply the same technique to analyze M4
data transfer
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Summary.

ATLAS DDM Operations team successfully works for
morethan a 1 year in aclose contact other ATLAS
groups, especially with DQ2 developers

Currently support from developersis essential,
especially for non-trivial cases with DDM SW

A set of monitoring and control tools are developed and
integrated into ATLAS Operations work

The set of Functional Tests and TO export tests
addressed and helped to improve two important 1Ssues
— System performance

— System functionality
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Summary (cont).

Now on the agenda

— Critical datareplication
— Operational model at Data Taking .
— system scalability and subscriptions processing
* Many datasets with small number of files vs datasets with 1K files
. g)/\l} (and more) files are not well managed by existing GRID tools and

* Number of opened subscriptions after certain level causes performance
degradation

Qlfg ogr\llr\m thll‘l‘\l
— ALCT OC1 VIULVUOUO JOLQUWJI

— Number of filesDDM/DQ2 hasto treat creates the limitation
on the transfer speed in TB.

* We need to do both : increase file size and to decrease number of files

— Integration of sites, FTS, etc monitoring with ARDA data
transfer monitoring
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Event Data M odel

Data Type Size Accessibility
LHC parameters and trigger rate (KB)
e E :14TeV (two 7 TeV proton beams) Raw 1600 Tier O/1s
e L Data Objects
— 0.5¢10% cmr2stin 2007 Event o
_ Summary 500 Tier-0O/Tier-1s
— 2.0*10* cm?stin 2008-2009 Data
— 10* cm2stin 2007 Tier-0, Tierl/2
o : 100 mb Agalyss 100 | Atleast 1 complete
. Object - ier-3 -
« Collisions: L*6 = 10°Hz p-p at Daia oy b cloud. Tier-3
de§| gned luminosity Sorved
e Trigger rate: 200 Hz Physics 10 | Tier-3s (eg your laptop)
Data
Inbound from TO to T1 : 58.6MB/s (no HI data)
Outbound to TO . 2.5MB/s 1 All Tiers
TAG
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ATLAS “average’ Tier-1 Data Flow (2008)

D.Barberis, L.Goossens

2.5MB/s

AODm1 AODmM2
500 MB/file 500 MB/file
0.04 Hz 0.04 Hz
3.4k F/day 3.4k F/day
20 MB/s 20 MB/s
1.6 TB/day 1.6 TB/day
Each
Tier-2
AODmM2
500 MB/file
0.036 Hz
3.1k F/day
18 MB/s
1.44 TB/da)
Y || Other
Tier-1s

A 4

RAW1
ESD2 A
RAW1
e AODm2 Inbound from TO to T1 : 58.6MB/s (no HI data)
’ 0.044 Hz
022 E/Zay e Outbound to TO
32 MBIs By $/led
27 Toiday o Plus simulation and
Tier-0 R analysis traffic
disk
buffer
ESD1 AODmM1 RAW?2 AOD2 ESD2 AOD2 AODmM2
0.5 GBffile 500 MBfile 1.6 GBffile 10 MBffile 0.5 GBffile 10 MBffile 500 MB/file
0.02 Hz 0.04 Hz 0.02 Hz 0.2 Hz 0.02 Hz 0.2 Hz 0.004 Hz
1.7k F/day 3.4k F/day 1.7k F/day 17k F/day 1.7k F/day 17k F/day 0.34k F/day
20 MB/s 20 MB/s 32 MB/s 2 MB/s 10 MB/s 2 MB/s 2 MB/s
0.8 TB/day 1.6 TB/day 2.7 TB/day 0.16 TB/day 0.8 TB/day 0.16 TB/day 0.16 TB/day
ESD2 AODmM2 f
0.5 GBfile 500 MBfile arm
0.02 Hz 0.036 Hz
1.7k F/day 3.1k F/day ESD2 AODm2
10 MB/s 18 MB/s - : Data access ESD?2
0.8 TB/day 1.44 TB/day 8.8265/ﬂ|e gooooz/lﬁlﬂle for analysis:
02 Hz : z 0.5 GBfil
1.7k F/day 0.34k F/day ESD, AODm 0.02 Hz e
10 MB/s 2 MB/s s 1.7k Fiday
0.8 TB/day 0.16 TB/day 10 MB/s
0.8 TB/d
Other disk ay
Tier-1s > IS
i mentov wyl1| Storage kiopSep 1, 2007
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ik browser

lasets - search
aset browser
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wted MC datasets
1da subscriptions
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Dashboards: Production DDM AutoPilot Sites & Grids Analysis Physics data Usage & Quotas Plots ArdaDash

More about datasets status and availability

DQ2 dataset browser

Click for help
Dataset lists last updated 407 min ago
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CsC 4389 Computing system commissioning production S =
ctb 88 Combined testbeam production . B =
dc2 6 Data Challenge 2 production o o, E——
destination 42340 Panda destination sub-blocks G PNty o DatsetGonent © Datassts it @ Top Datasts L
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(YT RTTR S T = TR TR ST = | | L2 Pa T frRo— ¥y

ration  Dashboards: Production DDM AutoPilk Tasks are aborted, or data is obsolete

e the list is defined by Physics Coordinator
onitor Aborted Datasets Data deletion is sites responsibility
e DDM operations deletes datasets from central catalog

ist of the datasets is generated using @Nd Maintains the list of deleted tasks/datasets

h « log datasets are not listed, but they will be deleted. Datasets of empty and test tasks are not listed
ng, + Timestamp indicates time when dataset/task info was updated
iting, « Status:
fined, « abortedifalled - task is abortedffailed and dataset will be deleted w/o notification
:djobs e« deleted - dataset is deleted from DQ2 catalog
3is, » toBeErased - dataset will be deleted soon
astjobs . - dataset will be deleted after timestamp + 1 week (sites notified)
It is sites responsibilities to delete files from SE, Files Catalog entries and stop subscriptions. The recommended procedure for
sites , for LCG sites (TBD)
Only recent 500 datasets are listed. The whole list is here
days Dataset TaskID Status Timestamp
ays trig1_misal1_csc11.005862 A10_Atautau_filter recon ESD .v12000601_tid0010494 10494 Jun 15 16:16:28
lays trig1_misall_csc11.005862 A10_Atautau filter recon AQD v12000601_tid0010494 10494 Jun 15 16:16:28
trig1_misall_csc11.005862 A10_Atautau filter recon NTUP w12000601 tid00104594 10494 Jun 15 16:16:28
ch misal1_csc11.005862 A10_Atautau_filter digit RDO 12003103 _tid0010493 10493 Jun 15 16:16:28
{Re misal1_csc11.005862 A10_Atautau_filter simul HITS v12003103_tid0010493 10493 Jun 15 16:16:28
E%] trig1_misall_mc12.006346.A10 600 Atautau filter recon ESD v12000604 tid0010439 10439 Jun 15 16:16:28
eq
trig1_misall_mec12.006346.A10 600 Atautau filter recon AODv12000604 tid0010439 10439 Jun 15 16:16:28
I trig1_misal1l_mc12.006346.A10_600_Atautau_filter recon NTUP v12000604_tid0010439 10439 Jun 15 16:16:28
h misal1_mc12 008097 PythiaPhotonJet3_FIXED digit RDO v12003103_tid0010368 10368 Jun 15 16:16:28
garc
=t misal1_mc12 008097 PythiaPhotonJet3_FIXED. simul HITS v12003103_tid0010368 10368 Jun 15 16:16:28

5 mc12.007263 singlepart_mu_p5 evgen EVNT v12000604 tid0010365 10365 Jun 15 16:16:28



f_'; Panda monitor and browser - Windows Internet Explorer =10l

@:—j - |g, htkp: ffaridui0z, usatlas.brl.gov: 25880 server fpandaman/query mode=listROR eplications ;I 4| | ¢ IGDDgIe 2
'GDCngE | (5|*creen dump inkto PPT LI Go + @ ﬁ‘ - | * Bookmarks+ S] 717 blocked | '1;? Check + % Autolink - ﬁ‘_] AutoFill @ Send ko 0/5- @ howe @ to E place @ SCrEen @ durmp 3> @ Sethings
Y_’ - gv I j Search web | | &7 v @I' @ | =] Mail - nv @My Yahoo! - [?J Shopping - éGames - é@ Music - Answers - ‘Personals - &Sign In |~ @
- (€ Panda manitar and brovser | | 5 - B - f=h - b page - () Tooks -

Configuration Dashboards: Production DDM AutoPilot Sites & Grids Analysis Physics data Usage & Quotas Plots ArdaDash
Update
Panda monitor RDO Datasets Replication Status
Quick guide, twiki

User info RDO datasets replication status (Mon Jun 18 11:58:21 2007 CET)

Jobs - search s Datasets are automatically subscribed to CERNPROD

Recent running, » Green - site has a complete dataset replicas (data transfer is done)

activated, waiting, . - 90% files {or more are replicated).

assigned, defined . - if site has an incomplete dataset replicas.lt also means that subscription is processed [y
finished, failed jobs e Red - Dataset has 0 files

Select analysis, s Magenta - CERNPROD is the only registered location, but there are no files at CERN

production, test jobs = Comments

Quick search i i
Job misal1%.*.%.RDO.v120031% _tid%

Dataset 5001 5002 5009
Task 5010 5011 5012 5013 5014 5015 5016 5017
File 5030 5031 5032 5033 5034 5035 5038 5037

5100 5101 5102 5117 5118
Summaries

- @ = |jst of patterns is defined by Physics Coordinator
Daily usage sovs

2025 20928 2097 2028 2099

Tasks - search
Generic Task Reqg Total Datasets : 73 . Files : 524K/430K (53.855 TB)

EvGen Task Req Last Checked : Mon Jun 18 02:52:51 2007, Last Transfer : Mon Jun 18 02:40:26 2007

CTBsim Task Reg RDO consolidation : 73 524K/430K 53.855TB.

Task list _ _

Task browser Dataset Files Copied GBs From

1971 608 53 ASGCDISKAU-UNIMELE TW-IPAS-T2
Datasets - search
Dataset brawser 28429 14329 1810 ewLPAnDA
New datasets misall_mc12.005802.JF17_pythia_jet_filter.digit RDO.v12003105_tid005015 15630 18662 2356 BEIING,CPPM,LAL LAPF,LPC,LPNHE,LYOR
Aborted MC datasets

T 3993 3919 508 BENING,LPNHE,LYONDISK, SACLAY, TOKYQ
Panda subscriptions
All subscriptions 3982 3383 434 IFAE,IFICDISK PICDISK,PICTAPE, UAM
Datasets misall_mc12.005204 TTbar_FullHad_McAtNIo_Jimmy digit RDOv12003108_tid004787 2016 2016 300 BHLPANDA
Distribution 12259 12188 1754 BHMLPANDA,LYONTAPE _lll
4] o

|
|D0ne I_ I_ l_ l_ l_ l_ |“-_-g Lacal intranet FA00% - g




dg2 end-user tools

* |Insulate flavor-specific dependences from end-
users

* Provide quick accessesto DQ2 datasets for end-
users

o Severd tools
— dg2_get
— dg2 Is
— dg2_register/dg2_put
— dg2 cr
— dg2_cleanup
— dg2_sample
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dg2_get

Copy files over the grid
— DQ2 subscriptions — asynchronous
— dg2_get — synchronous

Use grid tools internally
— srmcp, globus-url-copy, Icg-cp, ...

— Users can configure dg2_get to use appropriate tool
according each site policy
(e.q., firewall setting)

Dependence on python-bindings of LFC-client
whichisnot included in VDT

Doesn’t register filesto LRC

— Usars may copy same files many times

— redundant traffics
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Cemiral \
entra

DQ2 LCG Remote
catalog

: LFC

_____________________________________

LRC

~— LCG LFC doesn't havé HTTP' I/F.

- -

One requires LFC-client to access

|
\

~

~xir LCG datasets

_____________________________________
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dg2_cr
e dg2 get + LRC registration

e dg2 cr scans LRC first, copies only

missing files, and then register them in the
LRC

— Avoid duplicated transfers

» Authorized person should use it instead of
end-users
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dg2 Is
e dg2 provides afunctionality to showsfiles
IN a dataset
— dg2-list-files-in-dataset xyz
— However, dg2 is a central catalog client
— Noinfoon LRC

e dg2 Isprovidesinfo on LRC
— E.g., which filesin adataset a site holds
— No corresponding functionality in dg2
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dg2_register/dg2_put
e Register dg2 datasets
e dg2 register

— Copieslocal filesto aremote site and then
registers a dataset to the site

— Worksfor LCG

e dg2 put
— Registers a dataset for local files
— Worksfor LCG and OSG

 Will be merged
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dg2_cleanup and dg2_sample
e dg2 cleanup
— Deletefilesfrom an LFC and an SE

— Worksfor LCG

— Requires local-installation of mysgl-python
(e.g., doesn’t work on Ixplus)

e dg2 _sample
— Create a small sample dataset from an existing
dataset
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Usar Support
e dg2-ddm-ops Savannah

https://savannah.cern.ch/projects/dg2-ddm-ops/

— Each site problem
— each sitedamin

— dg2_* problems
— developers
e Documentation

https://uimon.cern.ch/twiki/bin/view/AtlassUsingD Q2
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DQ2 Client

. DQ2 client AP

— Interfacesto all dataset catalogs
 inasecureway for any ‘write’ operations

— Guarantees consistency between all the
(“loosdly coupled”) dataset catalogs

e.g. adataset in the location catalog refers to the same
dataset in the content catalog..

— Consistency now being improve (for 0.3) with initia
support for transactions, etc

M.Branco.& P.Salgado DDM WS at CERN Nov 2006
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Dataset subscription using DQ2 client

Read : How to access CSC data using DQ2 end-user tools
https.//twiki.cern.ch/twiki/bin/view/Atlas/UsingDQ2

| want to subscribe dataset to my Tier center using DQ2 client
My favorite physics channel : Zmumu, Data format : AOD, SW version : 12000601

(and | prefer CLI to Web Browser)

*PythiaZmumu.*AOD.v12000601’
trigl_misall _cscll V2.005145.PythiaZmumu.recon.AOD.v12000601

trigl _misall cscll V2.005145.PythiaZmumu.recon.AOD.v12000601

1962
trigl_misall _cscll V2.005145.PythiaZmumu.recon.AOD.v12000601

INCOMPLETE: AGLT2,ASGCDISK,BNLPANDA,CNAFDISK,DESY-HH,FZKDISK,

LYONDISK,NDGFT1DISK,NIKHEF,RALDISK,TORON, TRIUMFDISK,WUP
COMPLETE:

trigl _misall cscll V2.005145.PythiaZmumu.recon.AOD.v12000601 CERNCAF

trigl _misall cscll V2.005145.PythiaZmumu.recon.AOD.v12000601 CERNCAF
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Dataset subscription using DQ2 client (Cont.)

| subscribed dataset to my Tier center. How can | know the status
The easiest ways : check SE, use dg2_Is commands
Recommended : ARDA DDM monitoring
http://dashb-atlas-data.cern.ch/dashboard/request.py/site

Some subscription recommendations :

use the exact dataset location option (if you know)

—source=BNLPANDA (in previous example)
use —wait-for-sources, it helps if files or file catalog isn’t

available, or files are not copied yet to the ‘source’ of the
subscription
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Useful 11nks

https://savannah.cern.ch/proj ects/dg2-ddm-ops

. DDM User’sWork Book (Horst Severini, Borut Kesevan)
https.//twiki.cern.ch/twiki/bin/view/Atlas’\WorkBookDDM

. DDM operations FAQ
https://twiki.cern.ch/twiki/bin/view/AtlasyDDM operationFAQ

. DDM Operations TWiKi
https://twiki.cern.ch/twiki/bin/view/Atlas’DD M OperationsGroup
http://www.usatl as.bnl.gov/twiki/bin/view/Projects ATLASDDM

From panda browser
—  Datasets: browser, search, replication, transfer request

DQ2 TWiKi
https://twiki.cern.ch/twiki/bin/view/Atlas/DistributedD ataM anagement

. DQ2 end users tools and tutorial
https://twiki.cern.ch/twiki/bin/view/AtlasyDDM EndUser
https: //twiki.cern.ch/twiki/bin/view/AtlasUsingD Q2

. ARDA Monitoring
http://dashb-atlas-data-test.cern.ch/dashboard/request.py/site
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