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Job contribution (last year)
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Storage contribution

AliEn name Size Used Free Usage  No.of files Type Size Used Free  Usage

ALICE:FZK::SE 45PB 3625PB 895778 80.56% 61,741,328  FILE| 7.583PB| 747888 553 o SR

ALICE::GSInSE2.  23PB 1.514PB 804.6TB 65.84% 42,280,512 FILE 23PB 1.345PB 97757B 53.5%‘

ALICE: FZK:TAPE 640TB 5.033 P8 R coocor  Rie w0418 549978 B0MRTH sser

Total size:

« GridKa: 4.5 PB Disk SE including 0.6 PB tape buffer
GSI: 2.3 PB Disk SE

FZK: xrootd still shows a wrong storage capacity
GSI: via xrootd plugin — xrootd now displays Lustre quota for ALICE SE

6.8 PB disk based SE (14% of ALICE)
.25 PB tape capacity
40 TB disk buffer with Tape backend
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Batch System Migration
;.-Mlgrated from CREAM-CE+UGE to
i;fARC— CE+HTCondor in Feb

_‘jOveraII satisfied, no major
"‘.";o'peratlonal problems
»{'Stablllty/compatlblllty issues with
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Usage May-Oct 2016

Support of all 4 major LHC
collaborations

Biggest nominal share for
ALICE and ATLAS

ALICE and LHCb usage
above nominal share

all LHC experiments
together use > 90%
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Running Jobs [Mumber]

Running Jobs

Jobs at GridKa

(over last year)
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\LICE Job Efficiency@GridKa
Grid: 82%

Jobs efficiency (cpu time / wall time)
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XRootD usage@GridKa

- Heavy increase in disk SE usage since Aug 2016
- Tape performance degraded by congestion from VOs
- Disk pledges 2017 available within 1 month from now

Aggregated network traffic per SE

=
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c] !
% 244.1 MBJs ...................
= 0 Bjs
4.292 GBJs - Traffic IN SE capacity
SEE AL Series  Last value Min Avg Max Total reached
3.815 GB/s - 1. M FZK::SE 11.11 MBfs 22.96 KB/s 68.04 MB/s 2.923 GBfs 1.994 PB
3576 gays . 2- MFZK:TAPE 297 KBfs 0Bfs 29.78MB/s 3.344 GB/s B93.8TB
Total 11.4 MB/s 97.82 MB/s 2.867 PB
3.338 GBJs -
2.099 GBJs - Traffic OUT
Sl E Series  Last value Min Avg Max Total
, 2623GB/s- 1. W FZK:SE 1.27 GB/s 18.23 KB/s 1.317 GB/s 186.8 GB/s 39.51 PB
2 238sGess- 2. MFZK:TAPE  22.98 MB/s 0B/s 33.09MB/s 2.728 GB/s
[ %)
% e Total 1.292 GB/s 1.349 GB/s
F 1507 GBI | - oo LR
1eemeeiss |44 b 1.
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S976.6 MBJs

732.4 MEB/s

- FZK::SE a FZK:TAPE



o . XRootD@GridKa

In General
- Overall Satlsfled with xrootd, much less issues than VOs with other middleware
- Major hardware upgrades soon, software upgrades skipped if not critical

— Reduced ALICE dependency stack for compatibility with puppet and multi-VO

- - Replicated auth and extracted monitoring, removed configuration

.\f;'i-" i_:'{ﬁ'f', - Splitting monitoring stream to ALICE MonALISA and GridKa Grafana

~ ALICE::FZK::SE:

A Using multiple 2nd level redirectors after stability issues for manager on server

'l_:..;_"i"i;ff-”“’*R'éplacing entire storage system, new hardware operational since last week
- - Migrate data from existing 4.5PB to new 5.5 PB on single file system

__' ‘~';'ALICE :FZK::TAPE:

- Hit the Pledge end of 2016

; -.'- Adoptlon of HPSS storage system for production planned this year
- ~EX|st|ng_ tape library capacity being expanded to satisfy pledges

Traffic

== Bytes Recv cmsd f01-101-130-e == Bytes Recv xrootd f01-101-130-e == Bytes Sent cmsd f01-101-130-e == Bytes Sent xrootd f01-101-130-e



GridKka AOB

17 resource growth
ing secured for next years

: 5250TB -> 6150TB (includes tape buffer)
pe: 5250TB -> 7725TB

. IPv6 Adoption at GridKa
Moving first services to IPv6, including new ALICE::FZK::SE servers
Building IPv6 firewall rules from scratch

)rage services

. Consolidating xrootd setup/configuration
ocus on backend performance and stability
o immediate plans to move to EOS

ue: 0 Byte files (should never happen on an SE <LB>)
15829 / 68062075 files

oresentative
stopher Jung has left KIT and HEP
%f-*@ cher taken over since Jul 2017
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Green IT Cube
0000 cores Computing
PB lustre Centre

, . ] - Construction
PB archive capacity e

computing at nominal -!nauguration
: Meeting

22.1.2016

View of construction site

- Open source and community
software

- budget commodity hardware

- support of different communities

- manpower scarce



' 2 Centre at GSI

announces read from

a(;‘zpﬁeti;lfjtéiig and write to
I
jobs from redundant
i ) proxy
servers

sends DL file to

sends Job Agents to

the queue of the '\ \ . 'f

requests the actual job from

InfiniBand read from and
write to ALICE T2 center at GSI

4 Double) Dazign, htte:www.doublesdesign.ceuk, OC Attribution 4.0 ] Ouygen Team, GHU LGFL




Million CPU hours
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ALICE @ GSI: CPU time

mAliEn
MW analysis facili
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Running Jobs

T2: 7% of ALICE T2 (2017:

CPU: 20kHSO06 (5%, pledged),
26kHS06 (7%, delivered), disk: 2.3 PB)
about 1/3 Grid (red), 2/3 NAF
(blue)

on average: 1100 jobs

pledges 2016/2017 fulfilled

fulfilling pledges 2018/2019 planned
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| GSI Storage Element

- ALICE::GSI::SE2 works well and is used extensively
- in 2016 about 1.3 PB have been written, 3.6 PB read
- (significant increase in writing since 2017)
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SI ALICE T2 — Singularity

WNs
With Singularity

vobox SLURM Manager




?? }'z}

~GSI ALICE T2 - Singularity

WNs

With Singularity

vobox

A!cvmfsf...,fEE.pl

* calls
/usr/local/bin/sbatch
calls

Jusr/bin/sbatch

Jevmfs .




© GSI ALICE T2 — Scraper

Ansatz: Periodic querying of the AliEn interface about JoblDs
which have visited GSI and writing the information to a local

database

AliEn API
Servers

AliEn Scraper

Local Database

Web Server

Error jobs in GSI

Web Clients

- Execution -s-Registration - Input box -+ Saving - \alidation - alidation script did not exist - ‘alidation timeout -s- Expired




GSI ALICE T2 — Scraper
ob categories 2017-03-14

Distribution of JoblDs per category:

MariaDB [alien]> call p_results_kpis2("2017-03-14 00:00:00","2017-03-14 23:59:59");

Fmmm————— Fmm e Fmmmm e +
| category | number_absolute | number_percent | category_description |
Fmmm————— Fom e fommm e o +
| 0 | 6 | 0.03 | Did not finish (yet) I
| 1| 10 | 0.05 | Failed elsewhere |
| 4 | 538 | 2.68 | Failed here I
| 5 | 181 | 0.90 | Failed generally I
| 6 | 162 | 0.81 | Failed here, succeeded elsewhere
| 7 | 21 | 0.10 | Failed generally, succeeded elsewhere |
8 | 17353 | 86.50 | Succeeded here I
9 | 1630 | 8.12 | Failed elsewhere, succeeded here |
11 | 1| 0.00 | Failed elsewhere, succeeded generally |
12 | 151 | 0.75 | Falled and succeeded here
13 | 9 | 0.04 | Failed generally, succeeded here
Fommm = Fommm = Fomm—m— e —m—mmm e ——————— = +

t———————————— +
| total_job_ids | could that be an ansatz for all sites ?
oo N If managed on central service machines KPIs for
| 20062 | . :

e + each sites could easily be extracted ...

1 row in set (0.53 sec)



'ALICE T2 — XRootD Plugins

ALICE::G5I::5E2 2.3PB 1.514PB 804.6TB 65.84% 42,280,512 FILE  23PB 1.345PB 877.5TB 53.5%‘

- Plug-ln.

( D data server plug-in
ata server’s implementation

the Lustre-api for quota statistics of the current user
c"
nfigure the server with

.0sslib= /path/to/XrdLustreOssWrapper.so
 in production use at GSI

XRootD Client Plug-in — XrdProxyPrefix:

Prefixes the client’s destination with the proxy address
root://externalSE//file.root -> root://proxy.example.
com:1094//root://externalSE//file.root

Is transparent to any application using the new XRootD
client, changes the underlying implementation

Uses the XRootD v4.X client plug-in API
(XrdCl::FilePlugIn,XrdCl::FileSystemPlugln etc.)

=» Currently Proxy Prefix is done by AliEn

sttt



'ALICE T2 — XRootD Plugins

ootD Client Plug-in — XrdOpenLocal:
Clients should open a file directly from Lustre
if the GSI

SE is the destination of a call

Solution: Another XRootD client plug-in

"XrdOpenLocal"
cluster network(outgoing connections restricted)
il
Lustre »compute-nodes
redirector data server proxy

Currently being reimplemented as Server (Redirector) Plugin.
Client will still need new XRootD Client, though
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A ICE T2 — alice-xrootd.deb
package

- alice-xrootd.deb package
- ALICE's xrootd binaries compiled for for Debian Jessie
x86 64
- not site-specific
- separate unit files for xrootd, cmsd, apmon
- - default config file
- designed for ease of use with configuration management
. tools such as Chef
runs successfully at GSI (since a week ago)



GSI: AOB

GSl is preparing for IPv6
. security features, planning, routing, tests
.— Nno campus-wide use yet in 2017
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UF

an ALICE Grid research site at University of

tis managed by Andres Gomez
~ No news from this site
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- ting Germany

Tier 1 (GridKa) Tier 2 (GSI) NAF (GSl)

CPUW

40 16

2016  Disk (PB) 5.2 1.8 3.6
Tape (PB) 3.9 - -

43 CcPUM 61 26 52
.~ 2017  Disk (PB) 6.3 2,3 4,6
Tape (PB) 7.6 - -

CPUM 76.5 30 60

Disk (PB) 3.0 2,9 5,8
Tape (PB) 10.2 - -
Jin HEPSPECO6

= National Analysis Facility

nany Compute Requirements



e Summary & Outlook
- - German sites provide a valuable contribution to

- ALICE Grid

~ _ Thanks to the centres and to the local teams

=+ new developments are on the way

. Pledges can be fullfilled

~ + FAIR will play an increasing role (funding,
- network architecture, software development and
more ...)

* annual T1T2 meetings started 2012 at KIT ...
— 5 year anniversary ©

. http://www.sprinqer.com/phvsics/particle+and+nuclear+phvsics/iournal/41781
(Computing and Software for Big Science)



http://www.springer.com/physics/particle+and+nuclear+physics/journal/41781
http://www.springer.com/physics/particle+and+nuclear+physics/journal/41781
http://www.springer.com/physics/particle+and+nuclear+physics/journal/41781
http://www.springer.com/physics/particle+and+nuclear+physics/journal/41781
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evaporation

i | cooling tower

data center building

Server room I

[~ cooling tower
fixtures

6 floors, 4.645 sgm

room for 768 19" racks (2,2m)
= — 4 MW cooling (baseline)
me =  Max cooling power 12 MW
Fully redundant (N+1)
pump exchanger "pump PUE < 107

2. September 2014

Secondary
cooling circuit




