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Facility Overview

« RHIC/USATLAS Computing Facility is operated by the BNL Physics Department to support the
computing needs of three user communities

RCF is the the “Tier-0” facility for the PHENIX, STAR, BRAHMS, and PHOBOS
experiments of RHIC

ACF is the “Tier-1” facility for ATLAS in the U.S.
Growing computational component for the LSST (Large Synoptic Survey Telescope)
>2500 users, 37 FTEs e = J
RHIC RUN-7 Au-Au Operation ( “
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Infrastructure Expansion
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Mass Storage

¥

« Tape Robotics Library ' —
— Two Sun (StorageTek) SL8500s 2 K
— 30 LTO-3 Drives (upgrading to 40) , 2 |
— DataDirect S2A 9500 + IBM DS4500 disk cache
— 16 RHEL 4 Linux data movers
— 3.9 PB stored data
« HPSS
— v.5.1 to be upgraded to v.6.2 this summer.
— Core server upgrade to IBM 8 processor PowerPC
» Oak Ridge Batch System

— Improved monitoring system has resulted in

optimized client behavior ]’/ {
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Central Storage

« AFS: RHIC and USATLAS cells

OpenAFS 1.4.2 / Solaris 10 on Sparc SunFire V240

Fileservers using ZFS file system — Issue exists for file systems > 1TB.
8 TB of Fibre Channel DAS

TSM for backups are no longer supported

Strong desire to migrate to x86 architecture, either Linux or OpenSolaris

(We need a new backup solution in order to move forward)

« NFS /Panasas

100 TB Panasas Storage (20 shelves) accessed via DirectFlow and NFS

« Imminent warranty expiration. No plans to renew.

— >200 TB NFS storage. Mixed Solaris 9/SAN and Linux DAS
— Planned retirement of all Panasas and Solaris NFS storage in the near term
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BlueArc Evaluation

« Currently evaluating a BlueArc Titan Cluster to replac~ Prrnene and Qalaric NIEQ /470 TD

BNL RHIC

usable) Prinary Srage Cabn Srago Expanion 1 Sieage Expansin 2
« Advantages: EEE Eﬁ
— High performance native NFS — no special ESE §§§
client-side configuration needed §§§ EEE
— Robust user/group quota implementation EE? EE%
— Clustering and failover capability Egg Eég
« Evaluation system: EEE Eg;
— (2) Titan 2200s, each capable of 10Gbs Egé Eg%
— (4) Disk subsystems: s s
- (5) shelves each SATA LS| and e e
DDN Storage EE EEE
* (2) Nexsan SataBeasts %Lﬁ 3595
« (5) shelves FC LSI storage EZ EZ

(for comparison) W
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Linux Farm

« >4700 CPUs, >1.3PB local storage
« SL 3.0.5 on RHIC (upgrading to SL 4.x, SL 57), SL 4.4 on USATLAS
e Procuring 120 nodes for USATLAS
— Dell 2940 2.66GHz dual core Intel Woodcrest processors
- 1.21M SI2k
— 540 TB local storage
« 6 750GB SATA disks per server, Hardware RAID 0
« Small Xen test deployment
— Assess overhead and functionality
— Containerize services
— SL 4.4 with kernel.org kernel
« Xen RPMs did not provide
adequate source code to
compile OAFS modules
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Monitoring

« Linux farm and infrastructure servers monitored primarily with Nagios

— ~2000 hosts with an average of 8 services/host (dCache service checks added)

« Ganglia used to monitor Linux farm performance

« Cacti deployed for network bandwidth monitoring

)} cacti - Mozilla Firefox

File Edit View Go Bookmarks Toels Help delicio.us

| console || graphs ||
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Temperature Monitoring

Temperature is monitored across the entire data center via strategically distributed sensors
Alerts automatically generate a ticket with the RT ticketing system

Visual aiding: information is mapped to geography

) RCF/ACF Facility Temperature Map - Mozilla Firefox

File Edit View Go EBEookmarks Tools Help delicio.us
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Request Tracker

« RT (Request Tracking): an open source package for tracking user requests

J RT at a glance - Mozilla Firefox

File Edit View Go Bookmarks Tools Help del.icio.us
N
@ -G

[[] cact IEf RT at a glance
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RT for rt-racf.bnl.gov New ticket in

Home RT at a glance

Tickets 10 highest priority tickets | own.._

D ¥ ao = [ htps:srtractbnl.goviy ﬂ]E] © o g2

Preferences| Help | Logout

Logged in as rpetkus:

i ..
ce w200 anNNBa-woB8ENaNno

# Subject Priority Queue Status
Assets 307 afsicvs/cygwin/windows problem None FileSystems open AtlasDb o
502 lost host-based authentication on rmine221, PHENIX None Security open AtlasDDM 0
RTFM 1059 how to get files from castor at CERN? None DataTransfer open BatchSystems o
2043 afs authentication failed None FileSystems apsn DataTransfer 1
Akt FileSystems 5
Ervimrrens i =
# Subject Queue Status  Created Skt il
Approval 2371 MNew ACF Account Request UserAccounts  mew 22 hours ago  Take Grkigenions 2
S 2368 data19 ( users arkadijt and mmitrov) FiSystems  mew 2Bhoursago Take oo 2
tickets by priority 2364 Open Science Grid: Fermi'Remedy - 95481 - ATLAS jobs misbehaving at MIT_CMS ISSUE=3367 PROJ=71 GridServices  mew 2clays ago Take USRS g
= SVN repository access for Grid Group FileSystems  new dcbysago  Take WTER2 2
2346 Firewall conduit Network new Schysago Take ClEE il
2312 missing file DERelease-2.8.targz NETier2 new Bonysago | Take| Ietwerk 2
2333 batch system daesmon not responding BatchSystems  open Tohysago  Take ~otoumY 2
2324 Job submission error GridServices  mew Bcaysego  Take CorwAr 0.
2305 Request for new printeravailable on ref2 General new 12caysago  Take SUTEZ g
optical junction box(es) in GCE-3 Network new 13chysago  Take oo 2
2269 AT - fill dewrll.usatlas.bnl.gov General new 2wesksago Take ~orcieysiem g
2268 AT info for desrm01.usatlas.balgov General new Fwooks ago | Take| U=crAccounts 2
2247 Authorizations for voms proxies from mulitple VOs new 2wesksago Take VR 2
2229 bug in site-verify.pl or $0SG_SGE_LOCATION for SGE new Swesksego Take W 8.
Job submission failure. GridServicss  open Swesks ago  Take
2180 Intermittent login problems to RCF from user visiting CERN General new 4wesks ago  Take Dontrefresh, this page
2132 Open Science Grid: PanDA TestPilots resulting in errors ISSUE=3225 PROJ=71 GridServiess  mew Sweeks ago  Take
2aa3 OPen Science Grid: Allowing outbound connection from LIGO sites for USATLAS ussrs ISSUE=3114 e e weeh= ane! Take
PROJ=T1
1970 printer queue on act General new Gwesks ago  Take
1868 Problem with web05.mcl.bnl.gov General new :g';mms Take

Go!

T. Wlodek ->

https:/irt-racf.bnl.gow/rt/

rt-racf.bnl.gov
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T. Wlodek >

Ele Edit View Go

) Found 340 assets - Mozilla Firefox

Bookmarks TJools

Help delicio.us

Asset Tracker

AT (Asset Tracking): a RT plug-in to track assets (HW, SW, services, licenses, etc.)

a-i - & ) ) B8 a0 ™= [ & nips:rtract bl govirzAssetTracker/Search/Results. tmi?Query=Status %201 =%20 retired SRows=50

allx] ®@eo (I

cacti

| Found 340 assets |
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RT for rt-racf.bnl.gov

Home Found 340 assets

Tickets

Assets

New Query
Query Builder
Advanced

Show Results
RTFM

Tools
Preferences
Approval

tickets by priority

rafs02.rcf.bnl.gov
rafsO1.reLbnlgov
rafs10.rcf.bnlgov
rafs06.ref.bnlgov
rof.rhic.balgov
demonstration machine
destefano.rhic.bnLgov
dewi0l.usatlas.bnLgov
dcwr02.usatlas.bnlgov
dewr3. usatlas. bnLgov
dowitd.usatlas.bnLgov
dowr5.usatlas.bnlgov
dewr06.usatlas.bnLgov
dcwi07.usatias.bnlgov
dcwr0B.usatlas.bnlgov
adbelus0l.usatlas.balgov
adbelus0Z.usatias.bal.gov
adbpro01.usatias.bnlgov
adbpro02.usatias.bnlgov
aftpexp0l.bnlgov
dbl.usatlas.bnlgov
dbpro01.usatias.bnlgov
dbprof2.usatias.bnlgov
dbdevell.usatias.balgov
dbdevel2.usatias.balgov
dcached1.usatias.bnlgov
dedoor01.usatias.bnlgov
dedoor02.usatlas.bnlgov
dcdoor03.usatlas.bnlgov
dedoord. usatias.bnlgov
dcdoor05.usatlas.bnlgov
dcsm.usatias.bnlgov
dbarchl.usatlas.bnlgov
gridgk0l.ract.bnlgov
gridgkb2.ract.bnlgov
sracle01.usatlas. bnl.gov

New asset of type | machines

Description
AFS db server

AFS db Server

(Mo description)

none

none

nonex sting asset, defined to demonstrate the functions of AT
Deskiop workstation; RHEL4

wr pool Doache system produstion

wr pool dCache system production

wr pool dCache syslem production

wr pool dCache system production

wr pool dCache system production

wr pool dCache system production

wr pool dCache system produstion

wr pool dCache system production

ATLAS development cluster , 1st ndbd storage nods
ATLAS development cluster , 25t ndbd storage node
ATLAS development cluster , 15t My SOL node
development ATLAS MySQL cluster, 2nd MyS2QL node
none

ATLAS My SOL production server

ATLAS development cluster , 1st MySQLncbd node
ATLAS production cluster , 2nd My SQL+ndbd nods
ATLAS development MySQL server

ATLAS MySQL production server

dCache admin nocke

dedoor dCache system production

dodoor dCache system production

dedoor dCache system procuction

decoor dCache system production

dodoor dCache system production

desrm dCache system production

ATLAS MySOL production server

©SG production galekesper at BNL

BNL OSG procluction gatekesper

FTS chlabase

production
preduction
production
preduction
production
preduction
development
preduction
preduction
preduction
production
preduction
preduction
preduction
production
development
cevelpment
development
preduction
preduction
preduction
preduction
production
development
preduction
preduction
production
preduction
preduction
preduction
production
preduction
preduction
preduction
production

Status

Preferences| Help | Logout
Logged in as rpetkus

Type
machines
mac hines
machines
machines
mac hines
machines
machines
mac hines
machines
mac hines
mac hines
machines
mac hines
machines
machines
mac hines
mac hines
machines
mac hines
mac hines
machines
mac hines
machines
machines
mac hines
machines
machines
mac hines
machines
machines
mac hines
machines
mac hines

machines

mac hines

https:ﬂrt-racf.bnl.goerl'AssetTracKerfSEarch!F\esults -htmiI?Order=ASC&Query=5Status != ‘retired'&Rows=50&0rderBy =id&Format=

| rt:racf.bnl.gov
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RT — AT — Nagios Integration (T. Wlodek)

RT can exchange
problem reports with
external ticketing
systems.

RT

In case of a failure o
a critical machine or
service Nagios
notifies experts
and/or opens RT
problem report to
keep track with the
problem resolution.

Machines and

I services
monitored by
Nagios
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Problems reported to
RT are reflected on
asset’s history

AT

Information about assets
stored in AT is used by
Nagios to monitor the BNL
machines and services as
well as to keep up-to date
list of administrators which
are to be notified in case of
problems



Batch Systems

* Upgrade of all nodes to Condor 6.8.4

* Quill database performance testing. A number of HW/SW configurations were evaluated to
boost performance

— Optimal performance/price using (2) dual-core Dell 2950, 8GB RAM, HW RAID 10 with 6
SAS drives

\ SATA \ SAS

altus1300 raid10 pe2950 raidd pe2950 raid10 pe2970 raid5 pe2970 raid10
4 drives, SW raid 3 drives, HW raid 4 drives, HW raid 3 drives, HW raid 4 drives, HW raid

Avg TPS 10
clients 100
transactions 342.6 300.7 1157.6 674.3 370.9
Avg TPS 100
clients 100

transactions 314.6 544 1 1391.9 704.4 520.8

A. Withers

o\
BROOKHEVEN BNL Site Report, HEPiX Spring 2007 ;@‘?5’; ';
NATIONAL LABORATORY '\\f.\l/'

g



Distributed Storage

* Dcache Read Pools
— Phenix: >200TB on 365 servers / 450 pools
— Atlas: >430TB on 460 servers / pools

» Dcache Write Pools:
— Atlas: 13 write pool nodes

« Poor performance/throughput. Currently evaluating disk/server systems to satisfy
demand. Need sustained 600MB/sec in, 600MB/sec out.

« Current testing using IBM DS4700 SATA storage
« Other promising contenders are the SunFire x4500 and Nexsan Satabeast
+ Xrootd
— STAR: >270TB on 420 servers (Largest deployment of Xrootd)

« Carefully tuned Xrootd load-balancing policy allows co-existence of computation and
data store on the same node

— ATLAS: Small 10 node test-bed deployed to explore functionality and performance within
the ATLAS analysis framework

o\
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ATLAS Tier-1 Activities

BNL Tier-1 is the largest ATLAS Tier-1 and is delivering capacities consistent with this role

WLCG Accounting: ATLAS Tier-1's + CERN Apr - Oct 2006

CPU use disk occupancy tape occupancy
KSI2K- % of TB at end % of TB at end % of
days total of period total of period total
CERN Tier-0 + CAF 95,858 28% 182 48% 469 35%
ASGC 13,413 4% 20 5% 13 1%
BNL 88,184 26% 48 13% 357 27%
CC-IN2P3 24 264 7% 15 4% 153 12%
CNAF 20,108 6% 18 5% 95 7%
FNAL 4,619 1% - 0% - 0%
FZK-GridKA 23,195 7% 26 7% 115 9%
NDGF 18,761 6% 28 7% - 0%
NL LHC/Tier-1 14,574 4% 10 3% 18 1%
PIC 6,207 2% 8 2% 54 4%
RAL 27,672 8% 14 4% 54 4%
TRIUMF 1,876 1% 7 2% - 0%
M. Ernst TOTAL 338,731 100% 376 100% 1,328 100%
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ATLAS Tier-1 Activities, cont.

* OSG 0.4X, gl—ite 3.02 (partial deployment) fAveraged Throughput during the last 24 hrs (19704 — 20/04)
. FTS MyProxy " From CERNCI to ALL SITES
(File Transfer Services + Authorization) 100
- SiteBDII (Information service provider) g o
I
. . - O FHAL
« ATLAS Panda for production and analysis s —y
el o s O OTHERS
— Development of “Pilot” factory system -5,, L o FIC
. £ - B SARA
using Condor-G/C S e o e :-_——
- =1 T | T e N
«  GUMS (Grid User Management System) N e e s e O
0
16 17 18 19 20 21 22 23 00 01 02 03 04 03 08 OF 03 09 10 11 12 13 14 15 18
— OSG sponsored Tine (GHT) GRIDVIEW
— All admin tools integrated into web interface Averaged Throughput during the last 24 hrs (19/04 - 2{msL  oow ool
L Data Transfer For "Atlas” From CERNCI To All Sitq ® FNIA BOEY O [EYZ
— New privilege classes (ACLs) added W BFK O GREN O HELLS
X W HGOAGR O HGOGGR O HGOREK
. Terapaths OHsIRsA B IC B [EPSAS
= O IFIE O [HEFRU @ II3AS
— End-to-End virtual network paths 3 O ICPP O DAL O IN2PCE
z B INFELL O INFCHA B INFFIR
with QOS guarantees " W INFNFR O INFHRM W OITEP
E_ W RIAM W RRAKOW O LANCS
. . =
— Budget allocated for integration at (5) g WLIF — WHIER D IPLT
E W HIKHEF O OTHERS O PIC
Tier_2 SiteS ,'E 0O PHPI O PRAGCE O PRAGLE
O rAL O ROZNIP O SHRA
« GSTAT OS0  OSERLD B T

O TOKYD B TRIUMF O TROWTO
O UCLHEP O UIBk O UNREGD
Tine {GHT) O WVEZMAH B WPRTAL O ruFIAN

— Publish dynamic distributed storage

space allocation
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