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ScotGrid

Scottish Grid Service

Itinerary
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*Fabric management and infrastructure
consideration.

*“Special cases” - Durham + ECDF
- 2/3 is just a large minority?
« Experiment Production
- A solved problem?
*User analysis optimisation.
«“Tier 2.5” - supporting local users locally.

%‘vgg Grid

UK Computing for Particle Physics



Management and

iInfrastructure
«Cfengine

*Ganglia
Centralised nagios alerting.

*Shared login across Edinburgh,

Glasgow, Durham

“Virtual control room”

Extremely useful for instant
discussion and problem
resolution
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Scottish Grid Service

© ScotGrid Virtual Control Room | Skype™ Chat g@@
@ tdd | 4f v Send @ » Options  [E » Bookmark E Leave
.| SeotGrid Yirtual Control Room @ Pubii Chat
Icqbdii.aridpp.rl.ac.uk:2170 # | Chatting (7) Meny v
10:13:38 David Ambrose-Griffith

i, v don't need ko restart anything - it's just

an environment vatiable

otlando.richards says:

Graeme A Stewart says:
sam will knaw how this is setup as wel

Fackary is still down

David Ambrose-Griffith says:
At durham its in

Jopt/alitefetc/profie . dfarid-env,sh which is

symiinked inko fetc/profile.d

override it through cfengine here

orlando.richards says:
right be this:

Jeseportsfwork middieware fwi/glive/etc/profile.d

Graeme A Stewart says:

bt that only kicks in when vou rerun vaim,

which can be dangerous

=) Ematicons & Videos | SetFont

* Orline

101357
b, not sure where aur W's keep the variable

10:20:15

102103 stjpurdie
nify &asy way to see this is broken as my piot

2207

nzzE?
Generated by YA by default, but we locally

10:24:46

102452

wizs, you want ko change your YATM setup as wel
- ks i i @ Add more peaple to this chat!
v

otlanda.richards
Dug Mchab
Mike Kemwvon
Phil Raffe

Sam Skipsey

» Graeme A 5... Creator
ri
Personalise »

History on n
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For our own reliability, and to balance load,
ScotGrid runs its own:

- WMS
- Top-level BDII
- VOMS server

*May add others, all at Glasgow

ScotGrid

Scottish Grid Service

“Local central” Services @‘

*Pro: more control, more choice for other sites
Con: more management overhead, complexity
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ScotGrid

Scottish Grid Service

Durham - VMs abound &

*All front-end service nodes run as VMWare-
hosted virtual machines.

- 2 Physical nodes - 8 cores, 16Gb each (+ Ul)
— Separate NFS server + master node

grid-vhost1 grid-vhost2
ceOl
ZLOELED bdii (1 core, 2Gb)
ganglia torque
installhost (1 core, 2Gb)
mon
ce02 (2 core, 4Gb)
wmsO01 (2 core, 8Gb) se01l

VBT UK Computing for Particle Physics
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ScotGrid

‘Q‘.flg
%&1 ‘ Scottish Grid Service

V »

DF - special cases

*Central university resource - Grid share must
play nicely with local jobs (and is not a majority

user).
VMEM
\WN-TA
Some

limit special-cases.
R install - everything Grid sandboxed.

nandcrafting of “default” SGE jobmanager

to support nonstandard queue configuration.

&> Gridi
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ScotGrid

Scottish Grid Service

LHCb Jobtype changes

Cumulative Jobs by JobType
27 Weeks from Week 36 of 2008 to Week 11 of 2009
T T T T

T
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0 1 e
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W MCSimulation || user ] preduction m=m |l unknown

Total: 90,414 , Average Rate: 0.01 /s
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ScotGrid

Scottish Grid Service

LHCb usage across sites

Cumulative Jobs by Site
27 Weeks from Week 36 of 2008 to Week 11 of 2009
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ATLAS Production

*Glasgow is top UK ATLAS Tier-2

- Storage and fabric easily cope with production load with
2000 running jobs

%> ScotGrid

Ao Scottish Grid Service

»

* Production at Edinburgh is significant
e Durham should improve

- Sometimes no jobs is hard to diagnhose

site SUCCEss failure success (walltime) failure (walltime) efficiency efficiency (walltime)

RAL-LCG2 245787 74734 2830137434 820364357 76.7% 77.5%

< UKI-SCOTGRID-GLASGOW ) 87376 16461 1859086649 70004125 84.1% 96.4%

36035 4306 1034180037 55335363 89.3% 94.9%

UKI-LT2-RHUL 23813 1049 518662190 18846141 95.8% 96.5%
UKI-NORTHGRID-LANCS-HEP 135598 5548 348812689 47601881 71% B88%
UKI-NORTHGRID-MAN-HEP 17638 1471 740648861 15169211 92.3% 98%

UKI-NORTHGRID-LIV-HEP 13570 1835 425224890 21649453 88.1% §95.2%

13081 203 266302242 3145928 98.5% 98.8%

9103 1421 135756242 7462699 86.5% 94.8%

7140 2638 191695448 26819988 73% B7.7%

UKI-SOUTHGRID-CAM-HEP 8483 514 155769938 5044015 94.3% 96.9%

UKI-LT2-IC-HEP 6045 279 134262189 3776010 95.6% 97.3%

UKI-SOUTHGRID-RALPP 4260 155 113936553 7742406 96.5% 93.6%

R1=L 1 2=Bruf 1798 264 56850157 1965882 87.2% 96.7%
UKI-SCOTGRID-DURHAM 1427 113 504188 21155 92.7% 96%

PRl R [} - B A b 735 23 452986 172312 S7% 72.4%
UKI-LT2-UCL-HEP 0 205 0 0 0% -

total 489889 111219 8.812322693e+09 1105124926 81.5% 88.9%
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cottish Grid Ser

User Analysis

 Even in 2008 we had not seen significant user
analysis activity on the Tier-2

« We were 'early adopters' of the ATLAS
Hammercloud test framework to prepare the
clusters for the challenges of user analysis

e This framework sends a large number of
realistic muon analysis jobs to clusters
through ganga

- Key point is the access of very large numbers of
smaII AOD files with non-sequential access

Z UKCmptngthhy



HCO38 - before
optimisation

DN Transfer Successes

ScotGrid

Scottish Grid Service

2500 632 Minutes from 2008-12-02 08:00 to 2008-12-02 18:32 UTC
' ] J T T T T T ] ] ]
S SRR DR SN 5 RS NN SRS SN
) S 4 5O RS RSOSSN SRS
g 2.000fm o S =L ......;.fi._f_.:._f .......... . ol .. EI—
A 1s00fm. o ] O O O O o O e ] o
1,000k oo S bbb A A A A A A A -
N O ot B L S X OO SO S
u———l_[ = SHE ol e S

09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 12:00

Time
Johannes Elmsheuser [ graeme stewart
7] Kors Bos James Ferrando
1 steve |loyd anastasia freshville

B Davide Rebatto samoperf”N=58297CHN=|udit Novak
B Alessandro Di Girolamo [l Duc Bac Ta

Andreas Gellrich B dvandersiCH=673610/_N=Danial Colin Wan Der Ster

Maximum: 3,119 , Minimum: 22.00 , Average: 1,227 , Current: 28.00
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HCO038 - load on services

swrBl8.gla.scotgrid.ac.uk Load last hour
.+
20

1III|

Load/Procs

a
oa:40 10: 00 10: 20

O1l-min Load M CPUs W Running Processes

svrglB.gla.scotgrid.ac.uk Memory Llast hour
2.0 G

.00
4.0 G
2.0 06

2.0

Bytes

2G40 10: 00 16: 28

B Mepory Shared B Memory Cached
B Memory Swapped

B Memory LUsed
O Memory Buffered
B Total In-Core Memory

svrBlB.gla.scotgrid.ac.uk CPU last hour
100

Percent

0

2G40 10: 0o 16:28

B User CPU O Nice CPU M S5ystem CPU 0 WAIT CPU
\ O Idie CPU

| I
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UKI-SCOTGRID-GLASGOW_MCDISK

| ryy
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ScotGrid

Scottish Grid Service

Splitting services

‘Q‘.FI
s
*DPM is clearly CPU bound

- Load on dpm daemon was > 100% (no iowait)

*DPM services are CPU bound
- Split these onto new node (high CPU, poor disk)

*MySQL back-end is probably 10-bound
- Leave on “old” node, which has fast disk

= Grid
Zal
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ScotGrid

Scottish Grid Service

HC135 - after split

DN Transfer Successes
720 Minutes from 2009-02-10 15:00 to 2009-02-11 03:00 UTC

e.000 J J J J ] J J j J J J
5000 R o TR AR T AR S . S S s
4000 A B S A R TR R TR SR
|1 . . _______—_ . . . . . .
g HO00m-cee [ Trrrrrtrerrerterery CTTTTT Pt T Pt [ cTT .
=
A I
2000km oo 8y R A O i S =
1,000k cee e s 5 U A I I A I e e e b -
: = = T : :
0 —_is-b———_ :E %FFEEEH?‘ b
16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 Qo000 01:00 02:00 0z:00
Time
] Johannes Elmsheuser david forrest M paul thompson
7 Kars Bes B james walder graeme stewart
[T] TARRADE Fabien 615936 [ steve lowd samoperfCH=582979/CN=|udit Movak
I Alessandro Di Girolamo [IwlapkailN=62353T/N=Wojciech Lapka B Stephen 0. Childs
[l Andreas Gellrich B Irmai Jen-La Plante 924042 [ Duc BacTa
Katharina Fiekas B christopher jackson

Maximum: 5,924, Minimum: 42.00 , Average: 1,564 , Current; 42.00
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HC135 - load and stats g SCotGrid

UKI-SCOTGRID-GLASGOW_MCDISK

svr@l5.gla.scotgrid.ac.uk CPU last day 140 |- I
100
e 120
=
[/E)
L 100 |
o
2] ED -
Tue 12:00 Wed Q@00
W User CPU O Nice CPU B System CPU O WAIT CPU 60
O Idle CPU
40 |
20
0 L ——
0 20 40 60 80 100
CPUMWalltime
swr@l8.gla.scotgrid.ac.uk CPU Llast day
100
I 1F1 UKI-SCOTGRID-GLASGOW MCDISK
: Significantly OTORD-OLASCOW I
U féJ‘gﬂ
: better rate + 80 -
El n [ ]
Tue 12:0@0 Wed Q0: 00
W User CPU  [Nice CPU W System CPU @ WAIT CPU efﬂCIenCy 60
O Idle CPU

40

Limiting IOwait
on MySQL node.

BJ
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ScotGrid

Scottish Grid Service

MySQL indexing

\ ¥

*Enable slow-queries log.

*Three common slow queries on unindexed
columns in dpm_db tables.

eAdd indices:

- Create index pfn_lifetime on dpm get filereg
(pfn(255), lifetime);

- Create index status idx on
dpm_put filereq(status);

- create index stime_idx on dpm_req(stime);

§§>Gr'|d
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HC193 - after
optimisation

DN Transfer Successes
660 Minutes from 2009-03-16 20:32 to 2009-03-17 07:32 UTC

ScotGrid

Scottish Grid Service
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B asxiaba/lCHN=430796/_N=Andrea Sciaba

Maximum: 6,825 , Minimum: 32.00 , Average: 1,453 , Current: 40.00
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HC193 - load and stats g Scotorid

\ Scottish Grid Service

v
svrB0l5.gla.scotgrid.ac.uk CPU last day UKI-SCOTGRID-GLASGOW MCDISK
loa T T T T T
7ok p=12.14
.E. ‘ F=34.10
[ E]
E - -
L]
o
0 . | ~S= SR » - .
Mon 12:0@ Tue 00: B3
W User CPU O MNice CPU W System CPU O WAIT CPU
O Idle CPU
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swrfl8.gla.scotgrid.ac.uk CPU last day He
100
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E . . . T T T _I o1
- =614
Efficiency perjob ™ .
o
’ Tue 00:00 Tue 12:00 |Ower - bUt we are | |
Elilf’i; EEH O Mice CPU W System CPU O WAIT CPU actua | |y

processing more
concurrent jobs

. here (cluster was - |
%‘%)&Grld empty before teSt) % 20 40 60 80 100

. . CPUMWalltime
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Next steps

Scottish Grid Service

‘;% ScotGrid

non-rfio access

- dpm-xrootd, “pure” xrootd

- (Eliminates some of the authentication overhead
of rfio + gsiftp)

*Network infrastructure improvements

- disk servers are each Gigabit each
- channel bonding? 10Gigabit? Infiniband?

§§>Gr'|d
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Scottish Grid Ser

Conclusions

sCommunication is essential!
*Be prepared to be flexible.

Local copies of “central” services
- Split load
- But add overhead.
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Scottish Grid Service

Durham vs HammerCloud &3

UKI- SCOTGRID DURHAM MCDISK

sefl.dur.scotgrid.ac.uk CPU last hour =413
35 o=53

100
= 30 | .

a

ot 50
u 251 1
E' — -

16: 00 16: 20 16:40

W User CPU O Nice CPU W System CPU O WAIT CPU B .

O Idle CPU

20 40 60 80 100

This is where we came in... ™ .
DPM is clearly CPU bound. T

35 L o=158 |

30 |

Virtual Machine, so assign more cores

20

Possibly even dynamically? 15
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Glasgow Tier 2.5

nterface local (PPE) resources with Grid.
_ocal-level access for data, job preparation

ScotGrid's DPM ATLAS datasets available via
RFIO, XROOT

gLite 3.1 Ul available on all Linux desktops?

Removes need for local users to map to generic
pool username (e.g. gla048 -> sskipsey).
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