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GridPPP Overview

UK Computing for Particle Physics

|0 minutes, |10 topics.

Japan

IPvé progress (may skip) »
RIPE ATLAS probes -
Wider collaboration

® Resource considerations S

® Batch and CE evolution

® Multicore optimisation

®  Worker node integration

® Reusing tools |

® Infrastructure tasking g 3:%\“%“\\\
o

o

o

Context: GridPP supplies 10-12% of WLCG resources

With thanks to many people who provided content.. ..

CHEP-2015 p) Jeremy Coles — 14/04/2015



GridPP

UK Computing for Particle Physics

Compute resource
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Storage resource

Q412Q113Q213Q313Q413Q114Q214Q314Q414

Hardware fine as Run-2 begins

United Kingdom Cumulative Normalised CPU time (HEPSPECO06) by VO and DATE

W alice
atlas

®cms
B |hcb
B Other VOs  =bjomed, ILC,T2K, sno+, NA62....

Ln(E/KSI2K)

A %}
569’0 g,e\)’g

o] vl )
5e9’0 599’0 539’0

CPU Costs

A ) ) 1 9 A
569’\ 569'\ g,e\)"\ 539"\ 539'\ 569‘?'

Date

RALTI figures (A Sansum, D Britton)

* Historically we
have leveraged
additional capacity.

* The 2013 CPU

cost projections
start to look too
optimistic.

Jeremy Coles — 14/04/2015
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Current product . o . . M ticore
Concerns and observations Interest/Investigating/Testin CE s) & plans at site rou
_ (local/shared) _ L
RAL Tier-1 HTCondor (local) ne No reason ARC 'Yes
|JUKI-LT2-Brunel Torque/Maui, Arc/Condor |[Np support for Torque/Maui Slurm and HTCondor in test Arc in test Yes
|UKI-LT2-IC-HEP Gridengine (local) ||Nl)ne ||No reason ||CREAM, ARC "No es ||
UKI-LT2-QMUL Gridengine (local) |Nnne Son of Gridengine |CREAM No es |
UKI-LT2-RHUL [Torque/Maui (local) Tqrque/Maui support non-existent I\NI" follow the consensus |CREAM No Yes
UKI-LT2-UCL-HEP [Torque/Maui (local) Tqrque/Maui support non-existent |HTCondor |CREAM CE No X
UKI-NORTHGRID-LANCS- [iSon of Gndfanglne (HEC), DEsillusioned with torque/maui. Slurm or HTCondor. CREAM, interested in ARC No Yes
HEP orque/maui (local)
U'_(I'NORTHGRID-LN'HEP orque Maui (local) Pgor Support, Maui intrinsically broken Cream No No
(Single core cluster) r
UK"NORTHGR'D'L'V'HEP HTCondor (local) Npne RC - Yes
(Multi core cluster)
||:::;NORTHGR|D-MAN- Forquevaut (ocal) zlig; H TC -7 twotea || . glérrently CREAM, investigating ARC- [ e
||ﬂ::;NOHTHGRID-SHEF- [Torque/Maui (local) ||Tc|;qu G E - 5 ARC C E I O ||CREAM CE, ACR CE is in test No 'Yes
|UKI-SCOTGRID-DURHAM ||SLURM (local) || TO rq Ue/ M&Ul - 9 C REAM C E - I 2 ||ARC CE "No Yes "
Il
UKI-SCOTGRID-ECDF  |[Gridengine vbre SLURM - | No reason Cream CE for standard production, ARC iy, Yes
CE for exploratory HPC work
UKI-SCOTGRID- HTcondor (local), Bfcomes unresponsive at times of high load or nodes being :;gs“gdat"/’g SE/SLURM e G ’ ’
GLASGOW Torque/Maui (local) url—contactable. ondoriso asa y ream s s
replacement.
UKI-SOUTHGRID-BHAM- Torque/Maui ui sometimes fails to see new jobs and so nothing is HTCondor CREAM No No
HEP sqheduled
UKI-SOUTHGRID-BRIS || | condor (shared), Nbne No reason RC & CREAM CEs No X
orque + maui (local)
||:::;SOUTHGRID-CAM' |Torque/Maui (local) |71rqueNaui support non-existent ||W|II follow the consensus CREAM CE No es
|UKI-SOUTHGRID-OX-HEP||HTCondor (local) ||NI>ne ||No reason IARC CE in production 'Yes es
|UKI-SOUTHGRID-RALPP ||HTCondor ||NI>ne ||No reason IARC CE Yes es
UKI-SOUTHGRID-sUsX  [|(oared) Gridengine - i, b No reason CREAMCE - s
(Univa Grid Engine)




GridPP Efficient multicore - drainBoss

UK Computing for Particle Physics

Drain rate controller for ARC/HTCondor. Recent performance looks good.

Senses condition of cluster and adjusts how nodes are drained (to allow 8-core slot)

See HEPiX talk:

Note gaps (below) are due to job shortages. Prototype is a python script implementation.
Target = 250 unislots when possible. (S=Single core jobs. M=Multicore jobs.)

ARC/Condor Cluster Multicore Usage

5]0|Slun panand

Running unislots

30-Mar-2015 01-Apr-2015 03-Apr-2015 05-Apr-2015 07-Apr-2015 09-Apr-2015 11-Apr-2015 13-Apr-2015
Date

http://hep.Ph.“V.aC.Uk/"'SjoneS/dI"aInBOSS.P)’ Unislots (avg) Total running = Multicores running Steve Jones (LiverPOOI)

Jeremy Coles — 14/04/2015
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GridPPP

Evolving integration approaches during LS|

UK Computing for Particle Physics

Experiment/VO
VM Provider VM Lifecycle Manager
GridPP DIRAC|ALICE |ATLAS |CMS|LHCDb | Otl

prminghamlvee  vee x| L I [
Brunel | MSSEEDE

e I B B N

ey o foee | Jx x x|

e I D N
) I D B

G | [
mpersopersie—Joaseneaer || x| | |
mperJopersinevome x| xx x|
arceser_Jopersmacorme| || x| | |
P T R S N

e ST I I I A

T R I S N
orors _Jopersiaos Jomasoreaner | ||| | |

el SO TR N S D

e T[]

W:::BEDD

-: EEEN
RHOL | R
CHEP-2015 6

Drivers:

Demonstrators

Gain experience
Expectations (Cloud)
Flexibility (Cloud)
Support (Cloud)
Simplicity (VAC, HTC)

Outcomes:

Work effectively. Optimisation.
Ready to reposition capacity
but this needs policy/strategic
discussion.

Containers look more efficient
and similar management tools

apply.

For VAC as a resource see this example: https://
www.gridpp.ac.uk/wiki/
Vac_configuration_for_GridPP_DIRAC

Jeremy Coles — 14/04/2015



GridPP Benefits for non-LHC VOs

UK Computing for Particle Physics

DIRAC, CVMFS and CERN VMs

GridPP DIRAC
TaskQueue
= J.ob. —— — Director
monitoring =
—n

Worker Node
Matcher

Job | | — Pilot job
manager - - -

Job status
update Watchdog

Jobwrapper

CERN VM JDL file
( - o ] [+ runsh
| Gridcertificate | | 1 [0 nbor

\M\ . inpuDa < o

~ localdata OutputData ->to SE CVMES repository

/CwnfS/vo .myvo . gri(jl)l) S uk/
-
T. Whyntie (GridPP, QMUL) Q) Queen Mary
University of London

Case study cern@school:

CHEP-2015 7 Jeremy Coles — 14/04/2015



Estimated effort distribution across tasks. More than just hardware!

EGI . WLCG : Regional

30.00%

10.00%

' Estimated relative percentage




20.00%
18.00%

16.00% Already improved batch

10.007% Moved to VM based service setup

6 00% Investing effort in CEPH and VM infrastructure

200% Exploring sharing of costs (e.g. DIRAC - HPC)

9
00
Q
L)
£
o
19
o
o
o
2
o]
8
g
-
3
Q
E
-
("]
i

Batch sharing experiences:Track 7. Poster Session B
Cloud sharing experiences:Track 7. Poster Session A

" Y ARNnny W N W SNy W ARanr Y SiEiny WY JUNeR Y



GridPP |IPv6 — A core infrastructure concern

UK Computing for Particle Physics

Supporting the testing of components

* Tracking institute requests/allocations

S b | 'LatetJobs ||  TimeofLastJob |

* Encouraging sites to try dual-stack Site  [10{9[8[7[6[5[43]2[1|| Submitted | Successful |
* Raising awareness of how address UKI-LT2-Brunel ~ [S [SISSISISISIS|CI|C||15/03/15 03:00{15/03/15 01:00
e C

plans need careful thinking.... %giigﬁgv TS TEED ggggggggg 15/03/15 03:00/15/03/15 02:00

SIS|S|SISISIS|S |C
UKI-LT2-QMUL

UKI-SOUTHGRID-OX-HEP _|S [SIS|SISISIS[SIS|C

[ StorageBlement | |
An IPv6 Address Plan
Ox | 695620 7511049 [7184/0x
The Addressing Plan provides consistency of structure, -
is visually accessible and is readily extensible: -
5320404 394 175 [380[Brun _

2001:630:58:1802::230:C002/128 m-
1ttt QvmuL | | | | | | |QMUL
| Ave | 697|642 642] 597  [64.5Ave

JASMIN

Managed Cloud 15.0[20.0[25.0[30.0[35.0140.0[45.0{50.0|MB/s

IPv4 Unique Identity

JANET

http://pprc.gmul.ac.uk/~lloyd/gridpp/nettest vé6.html

Flag: IPv4 ID Present
Flag: DNS Server

CHEP-2015 10 Jeremy Coles — 14/04/2015



GridPPP RIPE ATLAS — Global measurements

UK Computing for Particle Physics

®  We work with RIPE NCC to build a global internet measurement network.

https://atlas.ripe.net/

2R Connection & Traffic [
NORTH = A3,
AMERICA EUROPE

©Bits/s () Packets/s

Connected Time & 2 weeks, 2 days

SOUTH
AN v
116

Probes to dst 1017, relative rtt trends

2787 NJ AS19262 -——-n_.__..__,._..d____ﬁ___...__,, s
1158 NJ AS33659
1123 NJ AS33659
1193 NYC AS33659
1144 NYC AS27537
1134 NYC AS12271
585 NYC AS19750
427 NYC AS12271

For a probe contact me or apply via 426 NYG AS8808

Probes are sponsored. There are also requests to enable more anchor nodes. ATLAS 2799 PHL AS36753
2789 PHL AS36733
probes compliment perfSONAR with better coverage.

2788 PHL AS36733
2297 PHL AS33287

2295 PHL AS36733

2510 26/10  26/10  27/10  27/10  28/10 28/10 29/10  29/10  30/10  30/10  31/10
12:00 00:00 12:00 00:00 12:00 OO:OOﬁme1 2:00 0000 12:00 00:00 12:00  00:00

Example use: Hurricane Sandy

)

100% * (medianRTT_t / minRTT_all

CHEP-2015 Il Jeremy Coles — 14/04/2015



GridPPP

UK Computing for Particle Physics

@———— Pre- construction———e

4-2015

Detailed pre-construction

Compute Platform

C.1.1 Compute
Island

C.1.2 Buffer

C.1.3SDP
Infrastructure

C.1.4 Hierarchical
Storage

C.1.5 Interconnect
System

C.1.6 Delivery
Platform
Hardware

C.1.7LMC
Hardware

CHEP-2015

12-2016 2017

1-2018

Procurement

A A

Construction Kick Off

SKA timeline

C.2 Software
Compute Platform

C.4 Pipeline

C.3 Data Layer Components

C.3.1 Data C.4.1 Processing
Manager Library

C.2.1 Compute
OS software

C.3.2 Data Life
Cycle Manager

C.4.2 Algorithmic

C.2.2 Middleware Software

C.3.3 Science C.4.3 Sky Model
Archive Use and
Software Creation

C.2.3 Hierarchical
Storage
Management

C.3.4 Local
Database
Services

C.44 QA
C.2.4 Application components
Development
Environment and

SDK

C.3.5 Ingest
from CSP
C.2.5 Scheduler

Wider collaboration

Construction SKA1

C.5 Data Delivery
Platform
C.5.2 Tiered Data
Transfer Service
C.5.3 User Portal

C.5.5 Data
Visualisation
Service

C.5.6 Regional
Centre Interface

SDP sub-system product tree

12

r— Construction SKA——rnrnononononornono-—m——— @

12-2022

A

SKA1l
End of Construction

C.6 Local Monitoring
and Control

C.6.1 Local
Telescope Model

C.6.2 Data Flow
Manager (LMC)

C.6.3QA
monitoring

C.6.4 User
Interfaces

C.6.5 Master
Controller and error
handling

C.6.6 Event
monitoring and
logging

C.6.7 Data Flow
Models

 Look for commonalities
« HEP +... LSST, LOFAR, LIGO..

* SKA pre-cursors
* Power budget limits

* SDP = Science Data Processor
“the design of the computing hardware
platforms, software, and algorithms
needed to process science data from the
correlator or non-imaging processor into
science data products”.

* Several areas of potentially
interesting overlap

Jeremy Coles — 14/04/2015



Resource considerations: Fine for now. CPU cost projections a concern.
Batch and CE evolution: We diversified. HTC+ARC looking good.
Multicore optimisation: drainBoss results promising.

Worker node mtegratlon Worklng |mplementat|ons VAC N Ilghtwelght optlon




