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Track3 why A?

= The “Distributed Computing” track had
double amount (142 accepted) of
submissions to the next “busiest” track.
Therefore we split

» Track 3A “Infrastructure, Sites and
Virtualization”

= Track 3B “Experiment Data Processing,
Data Handling and Computing Models”

= 4 (actually 3) conveners for both
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US government shutdown

= Mostly in 3B many remote presentations,
b/c of government shutdown ®

= Several other presentations had to change
speaker

GGGGGG

e
Vidyo wes ver quiek B

-12:30p |11 -12:
Session VII| Session

Remote

presentations

CHEP ‘13 - Track 3A Summary - SR 18 October 2013




Track 3A Statistics

= As for other parallel tracks it contained
3 sessions with 28 talks

= Opportunistic Computing
= Grid & Cloud
= (Common) Tools
= Sessions were very well attended

= For some talks there was too little time for
questions / discussion
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Trends?

= |dea to look for “keywords” in the last

couple of CHEP “book of abstracts”
(since Interlaken 2004)

= Plots show how =
many abstracts
contain a given
“<keyword>"
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Synergy between
the CIMENT tier-2 HPC centre in Grenoble (France)

and the HEP community at LPSC

The CIMENT HPC centre (since 1998)

» Federation of 12 HPC clusters localised in the Grenoble area

» 5700 cores, 89.3 Tflop/s, 19 TB memory, 760 TB disk space

» Partners: Grenoble universities and ~30 research lab (CNRS, INRIA, CER)
»Chemistry, Earth Science, Environment, Climate, Health, Biology, Modelling

»> 200 active users

» T2 HPC centre includes testing phases for further T1 usage

European

Abrand new cluster J
HPC Pyramid 4

54 Tflop/s shared
+18Tflop/s this month
(>3000 cores)

+GPU and Reon Phi

L2 4 Tierg

B epein cunier
<1Pflopls

.
’
<100 Triopl3

K covpareso
» Automatic resubmission .
» Ideal for short tasks, low parallelism s ‘
» 528 TB distributed storage (iR0DS) ke 4

» Some resources located at LPSC g .

0

Grid build on the HPC clusters
» Opportunistic usage

» Well suited for heterogeneous
technologies

The WLCG site at LPSC (since 20088)

» LPSC (IN2P3): subatomic physics and cosmology

» D@, ATLAS, ALICE, Lattice QCD, ...
»> 800 cores, 700 TB storage (DPM, xR00Td)
Lca

» WLCG-T2 since 20811 (ALICE and ATLAS)

..,;.......y,..ﬁg_..lllll_ﬂ_lljll| Jﬂ““

Last week runni

» Aim at keeping the production site busy
» Long latency to get analysis tasks running

» Insufficient CPU to absorb peak in analysis tasks
ahead of main physics conferences

Collaboration CIMENT-LPSC

Started in 2010 with the installation of iRODS storage on the CIMENT Grid

ities for the

New synergy between two different

4

CIMENT

Iti-di

= iplinary ities
- expertise in HPC and GPU

- one single user community
- expertise in large dataset management

t of resource usage

First HEP use case for CIGRI

Indirect search for the Higgs boson
By the precise measurement of the Il boson mass
Leading role of the LPSC physicists

» Multi parametrised detector simulation

» High number of short tasks —
» Development Lertess
» Porting standard HEP tools collection

» Porting D8 application and validate

» High availability of CIGRI [

(e e o Werers €61

Results

»Most precise single I mass measurement
»Calculations on CIGRI included

= »Complements the LHC searches

» Highly competitive for the next decade

m
5
4
e
e
]
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®
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Conclusion

CIGRI as an analysis farm

Search for extra dimensions in di-photon events
Leading role of the LPSC physicists

» Production cross-section calculations
» Including systematic uncertainties
» High statistic needed

» Exclusion limit calculations
» Hundreds short tasks at a time

» Repeated many times B CIMENTusage ]
» High turn-over needed iw
T
fAnalysis elabor: S
» Usage spikes meet the LPSC-T2 capacity %M

» For 6 months: 196 cores/day on average - |

Results

»Good SM-data agreement
observed at high mass

» The high statistics computed
on CIGRI improves the process
modelling " E

NJP 15, 043007 (2013)

Soicares

200300 400

Coming 8 Tel paper " y

all cross-sections computed on CIGRI

The CIMENT-LPSC collaborationis productive.

The CIMENT grid CIGRI has been CONSOlidated by the iRobs storage grid.
ci6Riisa performant tool for scientific research, such as HEP, ana high profile subjects.
Sharing expertise and resources between fields is an asset for enabling timely results.

CIMENT

LPSCE UNVERSTE X
A Y @mggg #yymmm k_/,l

Opportunistic
Computing

large scale
Opportunistic Computing @ SDSC.(lan Fisk

,\FN‘AL, glideinWMS

e factory, WMAgent - CMS
submitting via global work queue

GSISSH PhEDEX -

i v data replica

%2?5;: @ 5 catalog and

S transfer .
e Minor mod of
PhEDEX config file
\\
/.l PBS Scheduler

S
N

Pilot Job
a
Compute Node
SD
SD

S

SDSC Login Node

Deploy Squid
Export CMSSW
& WN client

Exploitation
(Iban Jose Cabri

NFS server &
HTTP Proxy

Data Oasis
(event data)

Ex1: Needed to process “parked
data” with extra resources @ SDSC
Ex2: Integration of Altamira

supercomputer for peak loads
Poster #226 on BOSCO (used to interface to
HPC cluster)
Poster: Leveraging HPC resources for High
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Sim@P1
PROJECT
ATLAS

') EXPERIMENT

(s:!ﬁmz

LAS TD,
SysAdmins
Group

ATLAS TDAQ
NetAdmins
Group

Computing Group

S. BALLESTRERO
S.M. BATRANEANU
F. BRASOLIN
C. CoNTESCU
A. DI GIROLAMO
C.J. LEE
M.E. POZO ASTIGARRAGA
D.A. SCANNICCHIO

Usage of HLT farms

1 [ 1=

NATIONAL LABORATORY

DESIGN AND PERFORMANCE OF THE
VIRTUALIZATION PLATFORM FOR
o asosma OFFLINE COMPUTING ON
THE ATLAS TDAQ FARM

CERN, SWITZERLAND
UNIVERSITY OF JOHANNESBURG, SOUTH AFRICA
UNIVERSITY OF CALIFORNIA, IRVINE, USA
ISTITUTD NAZIONALE DI FISICA NUCLEARE SEZIONE DI BOLOGNA, ITALY
POLYTECHNIE UNIVERSITY OF BUCHAREST, ROMANIA
~+ CERN IT-SDC-OL
M.S. TWOMEY >—— UNIVERSITY OF WASHINGTON DEPARTMENT OF PHYSICS, USA
RHIC & ATLAS > A. ZAYTSEV>——» BROOKHAVEN NATIONAL LABORATORY (ENL), USA

Usage Of the CMS HLT Far m aS , Project Timeline (zoi;r;quMWvCF)/‘/ :f
Cloud ReSOHBCC)gO avid Colling

¢ used as a pro resource

2

o Planned ATLAS TDAQ
Technical Run

December

Planned 1, lIC l"mnﬂ
« Cooling &
lntervellnons
Number of Successful and Failed Jobs (
94 Hours from 2013-07-05 01:00 to 20

Number of Successful and Failed Jobs (Time Stacked Bar Graph)

2,500 . § 48 Hours from 2013-06-29 09:00 tg 2013-07-01 09:21 UTC _ § 300

November

2 floors, 120 raoks i otl 90% of hem
el conpdby TDAQ squpmen
 of power consumplion now,
co0ing capactly

4 Planned ATLAS TDAQ
Technical Run

A Planned LHC Pointl R
UPS Interventions USAIS s

future

2011 Re-reco

2,000 b

NOW
October

CHEP 2013

atoors 220

racks n o,

0% of hem

i o uly

cosupid

4 LHC Pointl Cooling byTDAQE
& UPS Interventions TLAS subdefctors equipment

13 M of oomer consumpton now, 25 MW ofcaoing capasiy

o Planned Sim@P1
Production Run 4

past
\

1500

September

Threshold of 1M successfully completed
5 5 A

ATLAS Point1

Layout

by

1,000 the CERN-P1 site (according lo Panda)

« Sim@P1 Production Run 3

Sim@P1 Architecture

U Gores:
non T/ 1

a1 oareiso srs0) 1668 e

« ATLAS TDAQ Technical Run

August

17:1k single core jobs slots under CERN-P1
s for the first ime

4 Sim@P1 Production Run 2 2
@ odree /s ue 0

Full Scale Production
Operations Period Begins

Del s100 /18 08 06

53 Toat wmms nT sisTs

Solving Scalability Issues on the
Level of 10k HT CPU cores

4 ATLAS TDAQ Technical Run

12:00 1600 20:00 00:00 @00 08:00 12:00 16:00 20:00 00:00 04:00  08:00
New Network Infrastructure for Sim@pP1

I Number of Successful Jobs
Number of Unknown-Status jobs

MNumber of GRID-Failed Jobs

July

Number of Successful jobs
M Number of Unknown-Status Jobs

Number of GRID-Failed Jobs W Number of Application-Failed Jobs

Maximum: 28100 , Minimum: 0.00 , Average: !
Maximdn: 2,018 , Minimum: 0.00 , Average: 824.98 , Current: 0.00

Scaling Up the
System in P1

June
®

Two workflows that were run e

st ATLAS M producionfbs s i [ o
onihe esouees o 303 L

oo the centl

Compain s et oot s Puppel

~6000 Jobs running
If only 1000
finishine/hour

Full Scale
Deployment
in Point1 (SDX1)

dinsallsion /networts configuration
wed in Point1 for the centraliz

R
=
Infrastructure

a
=
B

Deployment in P1

Sim@PL network infrastructuse installation T ¥
s finished in Point1 in all the racks

‘The same HammerCloud tests are repeated
with locally deployed CVMFS Frontier
cache instanc

“The largest HammerCloud scalability test
performed (08 HT CFU cores)

of HLT. farm, setup :
openstack to allow disentangle

HTL/offline. Used in production

oot ot ooty
oAt s —

with the Prototype

Performing Proof of Concept Tests

inished

First HammerCloud scalability fes
(360 HT CPU cores combines)
First CernVM instances runming in Labi

under Openstack control (Folsom relcasc)

March

Building a Prototype
in TDAQ Test Labd

February
BN B ERRREE R

openstack
ATLAS Distributed

Computing

B
/ Communication

ayou for Sim@P1
VMs Contextualzation &
Monitoring of Resources Allocated

Base, Networking & Virtualization
Infrastructure

Initial Di:
& Planning Period

January

CHEP ‘13

- Track 3A

v
‘support teams

Summary on Sim@P1 Production Runs 1-3

Summary for the Production Sim@P1 Run 2
June August 2013

Sk s AT o e

ceRn.p1
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cern-p1

cernp1

Entering the Production Sim@P1 Run 3
Folowing the ATLAS Technical Run of August 2013
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Opportunistic computing small scale

% Thanks B.Cabarrou for your CPU Cycles !

% If you want to play: Integration of cloud
e paimpeemen - resources (Mario Ubeda).
LHCDb use of BOINC is ready
in production and used on
“corridor PCs” and laptops

~ Different contributions
> BOINC sites:
* Building 2 @ CERN,
+ University Student Labs @ summer.
> Single users.
« There are power users !

W SONCWorldorg  1000%

Do you leave your desktop ON during the night ?

Integration .. Cloud .. LHCb

CERN
\ IT-SDC CHEP ‘13 - Track 3A Summary - SR 18 October 2013
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VO Interaction with laaS Infrastructures

(Ramon Medrano LIangS)oyment

CERN Al infrastructure, currently 15k
cores, scale up to 300k by 2015

Tested with total of 690k ATLAS and
=i 337k CMS jobs (on 770/200 cores)
with relatively short jobs

Performance testing: ATLAS, Gr _ [ ) UC-0: Cloud Sites
CPU Fallure rd ‘i‘ No b' bers. In contr~-* frastructure.
OPENSTACK_CLOUD 1,827 82.3 137 tesie
BNL_CLOUD 1,960 69.9 ) \_\—\Cb also 1€ c ERN-\- \C\)
IMAS 1,417 67.5 . SUCCesS fully (
CERN-PROD 1,499 82.3
<y SOON !
o i ﬂd eﬁ\d\enc\! <> J'obs we run: —_—
+’_\ P | >
= Tee 0 s ccess rale @ e\a\ ba\g\'\ e processing -m
u G( J \ 0 b re m CLOUD.CERNMP.ch 4 8 80 4
mp rab e CLOUD.PIC.es 75 2 10
=, CO

3 Total 105 286 2.11K 143

*(68)
SY S\ems % CHEP 2013 - Mario Ubeda Garcia 7




Cloud flexibility using
OL “"DIRAC Interware  W@1JI5Y.\e

DE SANTIAGO
DE COMPOSTELA

The DIRAC Admin have to upload the images PP e e —— . )
to the Cloud Manager using the corresponding = . s e e~ 500 short jobs, with a
Cloud Driver, and set Cloud specific values on I .| time execution of 20

the DIRAC Configuration. minutes

The VM Scheduler starts a full VM with
DIRAC pre-installed and configured to
execute the Job Agent, together with a VM

Monitor Agent.
o
‘mmﬂm

THE INTERWARE

- 50 long jobs, of around 8
hours of execution time.

- Each user has been
configured in a specific
VO, and each VO has
been assigned to a unique
| \ .| Platform.

‘b2 Ldomfeb 3 lan feb 4
\V [ - CemVM-FS was tested
- 5| successfully in  Centos,

1@ droc samin - (Do=spCrsgocemer-weeemarien| - (Juntu and Fedora.

glideinWMS internals

in a very simplified picture

Here serving 2 VOs with a single GF — \// N \
/" Verdcioud

o ( \
an Ve D ™

Y

N/

CPU days used by FinalMinorStatus CPU days used by FinalMinorStatus
66 Hours from 2013.02-09 00:00 to 2013-02-11 16:55 UTC

Hours from 2013-02-02 00:00 to 2013-02-04 19:35 UTC

VMDIRAC can interacts with generic Cloud
Managers to virtual machine submission. The
Cloud Managers can be CloudStack,
OpenStack, Amazon EC2 or OpenNebula.

Glidein Factory

Watchaog etied s o a salies

VMDIRAC was designed with a Multi-Endpoint

) N g - . -
~ - ° - P concept. DIRAC provides flexibility with . the
i!fs m I support of Grid, BOINC, Clusters and Clouds.

CHEP 2013 Cloud Bursting with glideinWMS 13

For more details, see:

netrigor_sfil j

Simulations of Multi-VO were executed in different

Platforms: CemVILES flle structure: DIRAC SERVI
sema IevmfsicentosVO_softw: A ==
/cvmfs/cent )_sotware D I Blwmg VMDIRAC - Multi-EndPoint

Jevmfs/ubuntu/VO_software
-Fedora12 -Centos 5.5 - Ubuntu 9.04 Icvmfslfedora/VO_software

Software

. o . . The test infrastructure was using KVM hypervisor with 4 Manager
nodes e d
Cloud Bursting with glideinWMS S R,

(1) DIRAC admin is in charge of adding the Cloud

— (" DiacSener N\ /o verportal )
D File system

Configuration Server | || { User's job manager }

svOt.igfae.usc.es
USC Cluster

{ Y { Plots report }

{ Fedora MG setings ) | [l ( Configuration Service
Ubuntu IMG setti
_\ { iC st Manager }

{ VM Monitoring }

(] (] [] settings in the DIRAC CS, taking care of the different
preconfigured images of the Cloud manager.
I I I ) I (2) Job submission, with the 3 ways to submit the job.
(8) Cloud information is obtained from the DIRAC CS = Get Cloud Data { Job submission }

. . according to the user credentials. \ )
(4) The VM Scheduler component sends the specific -
EndPoint command to the CloudStack Server API.

(5)The Cloud Manager submits the specific image,

CLOUDSTACK
MANAGER

i
Pl ( Dirac Ul \
(5% IUisersich it anager)
. . i 1L 7 v scneauer |4 yop cupmission)
I n te a Ce to rl reso u rce S (6) VM Scheduler that is running in the DIRAC get a Fedora 12 i { User's Certs manager )
started message Notification (“Up status”) from the ,W‘ \
Virtual Machine. eaksS.
(7) CemVM-FS client connects to the USC CemVM-FS | [EA——— @[ = Q VO_1_User

repository, which is hosted in USC TIER-2 and
provides the software.

->

which in this case correspond to Ubuntu, Centos and

ol o T T AR X

*R. Graciani

%HEF 13
{ RusTERDAM
k//

-
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The Grid

CREAM-CE &
batch queues

Grid
Site

Originally a push
model using
brokers, but VOs
switched to a pull
model by using pilot
jobs and central task
queue.

“Push becomes pull”

Pilot job. Runs
JobAgent to
fetch from TQ

(These diagrams
use LHCb
terminology but
other experiments
have equivalent
components.)

Pilot
jobs

WMS
Broker

User and
production
jobs

Central
agents &

|
| Director
| services

(pilot factory)

Jobs in the Vacuum - Andrew.McNab@cern.ch - CHEP2013, Amsterdam

VMs communicate via UDP to each
other. Managing up/down scaling,
shares, etc.

Running 3k jobs across 3 UK sites
with this model, now scaling up

CHEP ‘13 - Track 3A Summary - SR

VAC model

Running jobs in the Vacuum (Andrew McNab)

Move from “classic” grid model to a distributed management
of VMs.

“The Vacuum”

Hypervisors/hosts
can run VMs for

Infrastructure-as-a-Client

(laaC) particular VOs
VM. Runs depending on
JobAgent to Vacuum work available

fetch from TQ and target shares

for each VO.

Instead of being
created by VOs,
the Virtual
Machines appear
spontaneously
“out of the
vacuum” at sites.

As with the other models, the
JobAgent runs and requests real
jobs from the Matcher and normal
Task Queue.

User and
production
jobs

I Central
| agents &
| services

Jobs in the Vacuum - Andrew.McNab@cern.ch - CHEP2013, Amsterdam

18 October 2013



uCernVM

Building blocks of CernVM 3

l ; CernVM Co Pt
\ J

S S L S ) N

aME ] T
~ R co
- y -
1IME ) NN\ SN
o
- al

Twatold system: uCernVM boot loader + OS delvered by CernVM-FS

recdluction ir 2
From "just encugh cperating system to operating system on demand
400 MB image (compressed) — 12 MB image + 100MB cache

Shall shorten the testing / deployment
cycle of newly prepared VMs

Also uses now rpm (was conary)

CHEP ‘13 - Track 3A Summary -

(Jakob Blomer)

Concept: deploy a ~ 12MB boot

loader image with CVMFS client and
load the remaining operating system
later via CVMFS.

(1CernVM Life Cycle

11. Retire
. 10. Feedback \/'
e ¥ ; AT

2. Prepare 1.Plan i 9.Terminate 8. Monitor

Repositories 7 ( )

4. Test — 6.Instantiate 7. Contextualize

3. Build

Deployment
Cycle

5.Endorse
CernVM Infrastructure i User Infrastructure

Avoids: Image Building Solves: Image Distribution

18 October 2013




About  Dashboard  Marketplace

Commands
Dashboard
Pair an instance
Create Context
Create Cluster

Marketplace

Recent Definitions.
T4T-AtomSmasher

% T4T-Copilot-Serverv12
) Condor worker
) T4T-Client-5

% Condor master

Paired VMs

Documentation  Downloads

Dashboard

Your context definitions
Name ®

& Condor master

& Condor worker

& Local WM context

(55 Create new context...

Your cluster definitions
Name

(3 Condor cluster

[ g Create new cluster

Your virtual machines

Machine

[ pair an instance of CernvM

Publications

226143b44dcb461bbc1688f385edc61c
6302bff3261c46cfbac1 262820201071

030cc9b469dd466bade2499b26c8091F

CernVM ecosystem

Dashboard ||

Deploy VM
locally

Operations.

(55 clone) (g Publisn | (53] (53]

(5 cone [ g publisn| (3] (&

(55 lone (5 Publisn] (53] (5

Publish to
0 marketplace

Deploy

| = webap1
[ = webapr

(5 webap1

Tp—

CernVM  Context

No instances paired yet

publish |53

Operations.

8/30

CernVM Cloud, define a
virtual cluster and deploy it

on infrastructures

CernVM Online / Cloud Gateway: interface for contextualization and deployment

CERN
{

CernVM Online, a place

to store and share

contexts and deploy

local virtual machines

(Georgios Lestaris)

Deﬁ n | ng a CI u Stel" EService definition

worker

Create Cluster

- General

Cluster name: Condor cluster

in

Description:
Create Cluster

» General

Cluster services

Secret key:
Key # Context
— Condor
; = master 1 oo .11
»
Services A Fixed services (Infrastructure)
| Create cluster | = worker 5 Condor
e worker 11

(© Add Service|

Create cluster |

Template
uCernVM

uCernvM

Context: Condor worker

Template: | uCernVM 1.11

Min. instances: 5

Service offering: [ single Unit - Small  + |
Disk offering: | No disk ™

Network offering: | No preference

J Context: Condor|

Context selection

& condor master
2 condor worker
Author: George Lestaris

Network

Description:

Service offering:

Disk CPU Operations
Single Unit - [ \ (5
Medum | (© D2t (S Ean ]

Scalable services (Workers) v

Single Unit - (o ot | [ 5 pare |
sman (@ Pet ] [ ]

24/ 30

CHEP ‘13 -Trach. _. ._........

CernVM Online / Cloud Gateway: interface for contextualization and deployment




Use of CernVM

Overall component interaction overview
Data productio Web ag Larson)
database interface
File existence

Job status

.. NAG61 / shine have created a
"< production system for cloud
Interaction which ineegrates the
CernVM Online/Cloud services.

. PROOF dynamic workers

production oy
checks c User requests N workers (D an 0 B erza nO)
reate ——

& kill V|rtual

Run
information

Electronical clusters irtual | Old Workflow a “-A New Workflow
lo manag
9 Wait until “some” workers Wait until at least one worker
P P are ready becomes available
Dag Toppe Larsen Virtualised data production infrastructure for NA61/SHINE based on CernVM

A bunch of workers is started

Proof on GCE, new feature as
such workers only

workers become available Wi" jOin the Other workers will gradually become available

processing immediately. Scaling up/

down of HTCondor with “elastiq”

Minimal latency and optimal resources usc
See ATLAS use case here: http.//chep2013.0rg

CERN Dario.Berzano@cern.ch - PROOF as a Service on the Cloud - http://chep2013.org/contrib/308
< j;? E 'S CHEP ‘13 - Track 3A
NS




Virtualizing & local site infrastructures

From On N -t Eight oo Nectar: Federated openstack cloud
From 4,000 Cores ... to 30,000 in 2013-2014 - infrastructure for Australian Tierz +

QCIF-512
cores 2013

1PB L] LE Ll L] L]
Tier3 facilities, ramping up to 30k
Monash- Our philosophy
VEC. 2013 e;os:o— 2013 T 23%33 Je 4PZBO(1D3ec) CO res
w)’\\/ (Luﬁan B‘OJand) KEEP IT SIMPLE STAY MAINSTREAM BE USER-ORIENTED
({% S ANU-2013
Melbourne - * manageability and * use stable and widely- - agile development
Toressots o TPAC- 2013 flexibility over CEERIls cycle
*Under contract negotiation w perform ance
s COEPP < nectar  Antonio Limosani, COEPP — CHEP 2013 5 * OpenNebula

* provide resources
cloud controller P

* don’t use too many asap
NAF 2 Changes (User View) tools . GlusterFS
* add functionalities

distrib. filesystem
* simple images + when needed

T —— F I d I k N k contextualization
NAF 2 @ DESY | | DesY I'Ie el'l e Owa i . g?ﬁm’vg:k
management

1] AFS, > Infrastructure within
DESY

kerberos

ﬁ ossvael Private Cloud infrastructure at INFN/
Ei—» Torino (Sara Vallero), little team

relying on standard tools

CHEP “13 - Track 3A Summary - SR 18 October 2013
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Batch system

Performance test: results (1) Testing SLURM @ INFN-Bari
O (Giacinto Donvito), overcome current
Job Trend S an s n . .
100000 limitations with queuing jobs and
o 10000 — memory footprint of services in torque.
S 1000
E 8 :
5 o # L
S 10 O # E 6 q
# 35l

CHEP ‘13 - Track 3A Summary - SR 18 October 2013
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Software Distribution

Oasis: sw distribution for OSG
(Jose Caballero Bejar) Oasis: adding security on top of

99-?_'_5___'?_f?_v_v__$_<?_r_v_'_c_<?__fv_ﬂ_c__t_'f?na:' flow — CVMFS and allow multiple VO hosting

(- 2,000 |. . 2,000 )

1

2000 Concurrent
CVMFS based JOb

unning on Fermgrld

1
Installation job \ ' 1,500
e - ; i
1
i | OASIS Probes

1,000

PM PM PM AM  AM  AM

Fermilab deployment of CVMFS for both site and OSG
Poster #392 - CernVM-FS - Beyond LHC Computing

CHEP ‘13 - Track 3A Summary - SR 18 October 2013




Common Tools

WLCG Global Service Registry
(Alessandro Di Girolamo)

Advantages for the LHC VOs

[ VO configuration database ] = Unique source of information

pr > = 2 N

BDII
EGI GOCDB
0OSG OIM

Info plugins

o

wCG Information '|SysteT/

= All VO configuration databases interact
with the GSR in the same way

* Reuse of existing solutions is possible in
an easy way

=  Full control of the information

[ WLCG Resources

]

» Enforcing consistent information between
registered and actual resources
= Hiding bugs of the underlying components
= E.g. Middleware provider bugs in the BDII
= Ensuring quality by fixing the published
information when it is wrong

Aggregation of multiple
“‘configuration’
information sources
through a single
interface + validation
and testing of content
provided
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Specific Tools

" be common)

actions with SAM results input

12 hours from 2013-08-18 02:00 to 2013-09-18 14:00

Design overviews

' ]
H 1 1
voee . Submit Task (man Jobs)
linutes SAAB VOPut ' .
02:00 3.0 04:00 05:00 06:00 07:00 08:00 09: 10:00 11:00 12 Send to the Cloud
sses, for every DDM EPs, the SAM results within the last 90 minutes /—/I
LC%MQP\@

Automating usability of ATLAS distributed ?' Log|AMGP

computing resources (Salvatore Tupputi) poges J
Extracting information from SAM/Nagios User centric monitoring in STAR

for SEs and taking decision on (un)banning (Jerome Lauret). Mult tier level ,

logging of grid/cloud activities.

1S mall alierts ana noturicatons:

elopers in case of (known and tracked)ppeaistamapeeitlant

Tools 2Rd ﬁ@m@m@?@ﬂ :

INT
s who want to be notified whenever any [ =

ST Dario Menasce

CGl Perl scripts
(Apache)
EXTIS
JavaScript
framework
GEANT4
Three
MonteCarlo JavaScript
simulation framework
backbone
WebGL _ 18 October 2013




Hadoop

HEP MapReduce Procedure

 HEP MapReduce (different from Internet applications): BESIII .anaIyS|s on Hadoop (Sun
- Java side is in charge of job splitting and scheduling Gongxmg), wrote ROOT C++ classes to
- C++ side is in charge of 1/0 and computation interface to Map/Reduce via libhdfs
(e

T o OutputCommitter
IS
MapRunner@ ® 4 copy (%)

0 P
| 4 HttpServer * | educeRunner
T

7 =
G N N L Under the hood..
2l Cied [V Vi
RuolDeserE:aIizer. ) .‘- : I ecordwiriter @
outoutCollector i3 Gl # hadoop run RootOnHadoop “user Map code” “user Reduce
sotieralier il AR i S B code” “HDFS input dataset” “HDFS output location”
ﬁle-roa@mcaws LucaIFS

map_Taskid.root

———> VoDataseam  — — > (TR e s taoks and Recie taoks
2013-10 INSTITUTE OF HIGH ENERGY PHYSICS
Java Reduce task
Java Reduce task (wrapper)
(wrapper)
ROOT on Hadoop (Stefano Russo), uses veor A User

Y_=WReduce code

file == chunk on HDFS, wrappers around Map code
Map/Reduce -> no ROOT code changes

Hadoop/MapReduce
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Oracle / Hadoop / ElasticSearch

Data Out

WLCG monitoring with NoSQL (Edward Karavakis)

Plot load times Matrix load times

Time to load /s

ah-5.7K rows 24h - 38K rows ash- 80K rows 7 ah - 5.7K rows 24h- 38K rows 13h- 80K rows
Time interval Time interval
*  ENG is much faster than Oracle for small row counts but won’t scale =06 {15t hi)
. . . . BENG
e EIGis faster than Oracle in all cases but inflexible e
* EQG s much faster for few distinct grouping values but won’t scale =EQs

|T.SDC Processing of the WLCG monitoring data using NoSQL — E. Karavakis 17/10/2013

CHEP ‘13 - Track 3A Summary - SR

Limitations found for Hadoop/Hbase
mainly b/c of “time series” like
queries. Evaluated Elasticsearch
which outperforms Oracle in several
areas.
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Two Observations about Abstracts

= Propose also reviewing of abstract texts

= A good quality abstract will help session
conveners in their judgment on acceptance

= E.g. minimum length, keywords, conveners
may contact submitters?
* |n case of centralized submissions by
experiments ask to check whether a
similar topic Is submitted twice to

different tracks
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My (Very Personal) Observations

Several new developments presented
= uCernVM, VAC, GSR, ROOT@HADOOR, exploit of opportunistic compute cycles

Experiments are exploiting new resources for computing successfully

= At the moment it still takes long time for the setup,
= maybe we are on a learning curve?

= Everything that is “non standard” needs a bit of tweaking, either in the technical
setup or in the applied workflows.

We have proven that we can interact with cloud resources, next step is
to scale up, but ....

VOs need a way to “find” cloud resources (BDII?), and ....

Experiment offline processing teams are growing more and more into
the role of “site”-admins
= E.g. how to monitor these resources efficiently and scaling?
Developments for/by LHC experiments are/should be re-used by others
= Good example: CVMFS is *the* tool for software distribution
= Bad example: between WLCG sites and LHC experiments only little re-usage
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Thanks

= To Davide Salomoni for convening Track
3A with me

= o Nurcan, Jeff and Robert for
organizing both Tracks 3A + B
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