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ECMWF’s Data Centre
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Current status

Primary data:
— 99.6 PiB for some 13.6 million files (7.6 GiB average file size)

— 245 billion meteorological fields

Daily archive
— Growing about 100 TiB / day
— Adding about 150 million fields / day

Disk space
— 1.4 PiB disk (prearc, cache, locked, logs, ....)
— 2.5 TiB total disk for metadata (1.5 TiB used)

About 1000 active users/day executing 2 million requests / day
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MARS Services

» Evolved into six operational services, with different access patterns

Holdings | Files Movers | Cache | Prearc Daily Archive
(PlB) TlB) (T|B) (TiB)

marsod 860,000 6 8-12
marsrd 67 11,000,000 5 70 220 50-70
marsode 10 175,000 2 33 80 20-25
marser 4.4 1,100,000 2 160 100 15-20
marsth 14 165,000 0 60 11 0.6
marsms 1.8 300,000 0 16 11 1-3
99.6 13,600,000 15 740 512 ~ 100
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Development workflow

» Workstations (via git)

— simple developments or configuration files

marsdev

— MARS related developments

marsdhst

— DHS/System testing: OS, HPSS, compilers, disk subsystems, ...

marstest
— integration: compilation and testing of versions ready for deployment

— Reasonable size to do some realistic testing

marsscratch

— production test server for users, test data design
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Hardware

» About 30 hosts + hot spares

— IBM RH6.4 6 CPU (12 cores), 48GB
Intel(R) Xeon(R) CPU @ 2.53GHz

— Dell RH6.7, 8 CPU (16 cores), 60GB
Intel(R) Xeon(R) CPU @ 2.40GHz

— More powerful cores (marser, marsod marsrd): 12 CPU (24 cores), 96GB

* Main tape library: Oracle SL8500, 74 T10KD (8 TB), 40 T10KC (5 TB)
* Disaster Recovery System: IBM TS3500, LTO tape drives
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Human Resources

 Software Development

— Baudouin Raoult (Software Architect)

— Tiago Quintino (Data Handling Development Team Leader)
* Production Section

— Manuel Fuentes (Products Team Leader)

— Sebastien Villaume (MARS Analyst)

» Data Handling Team (ECFS + DHS infrastructure)
— 5 Analysts

— 1 Tape librarian
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Version of packages running today

marsadm> version -long
MARS server 7.5.0 (3cca06ee919c0cdf1f82be58fbf03999ed47c1b4)
build type : Production
timestamp :20160111144939
op. system : Linux-2.6.32-358.18.1.el6.x86_64 (linux.64)
processor :x86_64
c compiler : GNU 4.4.7
flags : -pipe -O2 -g
c++ compiler: GNU 4.4.7
flags : -pipe -O2 -g
eckit 0.6.2 (58db2b63ed9ecc9a0fa2336ed893341d79532b6f)
grib_api 1.14.5 (6449e6f0cb00da95e4ff1270e217ac296fc1b590)
odb_api 0.10.2 (ab9dd19b384165df7e0aecc304d060d774d21944)
hpss 7.4.2.1 (/opt/hpss7421a_prod)
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MARS Class: Projects

CCECMWF

About  Forecasts Computing

Job list
MARS activity

FAQ
Accessing forecasts
GRIE decoder

Home Chart dashboard ~ Contact | Search ECMWE

Research  Learning

MARS Catalogue

Choose the class:

Manuel Fuentes | Sign oL

Operational data
» Operational archive

ECMWF Re-Analyses

» ERA Interim
» ERA-CLINM2 coupled reanalysis of the 20th-century (CERA-20C)

» ERA-CLIM madel integration for the 20th-century (ERA-20CM)
» ERA-CLIM reanalysis of the 20th-century using surface observations only (ERA-20C)

ECMWF Experiments
> Research o
st

=partmsnt

Special datasets

DEMETER

Data Targeting System

ECSN

ELDAS

ENSEMBLES

EURC4M

MACC

MERSEA

NOAACIRES 20th Century Reanalysis version ||
PROYOST

Suk-seasonal to seasonal prediction project (S25)
TIGGE

» TOST

» YOTC

YYYYVYVYVYVYVYVYYY

Member States Projects
> ALADIN-LAEF
> COSMO-LEPS
1l

Member States IFS Experiments
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MARS stream: Forecasting Systems

_mewF Home Chartdashboard Contact | Search ECMWE Manuel Fuentes | Sign out

About Forecasts Computing Research Learning

—— MARS Catalogue

Job list

MAREaCVity Operational archive
Choose the stream:

FAQ Deterministic forecasts

Accessing forecasts
GRIB decoder

» Atmospheric model
> Atme i : 1)
» Atmospheric model (Jong window 4Dvar)

P Wave mor
» Wave model (delayed cutoff)
» Wave model (Iong window 4Dvar)

Data used as input for ECMWF forecasting systems

» Deterministic supplementary data

Sensiti

ity forecasts
» Sensitivity farecast
Ensemble data assimilation

» Atmospheric model
» Atmospheric model (Jong window 4Dvar)

» Wave model

- Nindeast (ab:

Ensemble forecast hindcast
asthindcast stafistics
ast hindcast variable resolution averlap
Ensemble forecast variable resolution overlap

forecast hindcast
nsemble forecast hindcast statistics
nsemble forecast hindcast variable resolution overlap

» Wave ensemble forecast variable resolution overlap

Monthly means

» Synoptic manthly means
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MARS type: Types of data

SECMWF

About Forecasts Computing

Job list
MARS activity

See also...

FAQ
Accessing forecasts
GRIB decoder

Home  Chartdashboard ~ Contact

Research Learning

MARS Catalogue
1

Choose the type:

Search ECMWF

Manuel Fuentes | Sign out

Assimilations

¥ 4D analysis increments

¥ 4D variational analysis
» 4D-Var model errors
P Analysis

» Errors in analysis
» Errors in first quess
» Cirst quess

¥ Initialised analysis
» O analysis

Forecasts

» Forecast
» Simulated images (space view)

Observations

» Analysis bias
» Analysis feedback

» Gridded ob

ations
» MONDB feedback

P ODB feedback

* Qbservations

Trajectories
» Trajectary forecast
Other

» Images
» Old format images

Current selection:

expver 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38, 39,

40,41 .42 43 45 46 4T 48 49 50 51 53 65 57 58 60 61 62 63,64 65,66 67 69 5012 6013 5014 5015 8063, 80019063,

9065 , 9069, 9167, 9169, 9767
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Client logfiles: SMARS_STATISTICS_FILE

$startdate="20160305";$starttime="00:06:21";$verb="retrieve";$version="20160226";$a
pplication="mars";$class="ea";$type="an";$stream="oper";$expver="2477";$retdate="1
9980625";$age="6463";$nbdates="1";$regno="1";$bytes online="24660594";$disk_file
s="1";%fields_online="105";$fields="105";$database="marser";$bytes="18432414";$writ
ten="6109740";$interpolated="105";$transfertime="0";$writetarget="0";$cpu="0";$elaps
ed="1";$status="ok";$stopdate="20160305";$stoptime="00:06:23";$user="eras";$categ
ory="all|basic|product_before_schedule";$owner="eras";$account="ecc3s|eccams|ecer
aleceraclilecrmnx";$abc="ecc3s";$environment="batch";$host="Ixc14[156.136.174.166
":$domain="linux.ecmwf.int";$sourcebranch="grib_odb_api";$pid="46860";$r_class="ea
":$r_type="an";$r_stream="oper";$r_expver="2477";$r_repres="sh";$r_levtype="pl";$r_|
evelist="1|2|3|5|7|10|20|30]|50|70]|100]|150]|200|250|300]|400|500|700|850]|925|1000";%r_
param="130|133|131|132|203.128";$r_date="19980625";$r time="1200";$r_step="0";$r
_domain="g";$r_target="./mars_request_000.grib";$r_resol="auto";$r_grid="1.5|1.5";$r
_expect="any";
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Client side statistics

MARS

Other charts Daily
MARS v

HPC OPERATIONAL

LXAB -
MARS =
Media mars archive
WAN requests

Chart catalogue
Page contents
Find charts

Your room

Add all products

number of
retrieves from
mars - field/GB

mars total
archive

ECGATE -

ECGATE -
Data
Accessed
from FDB &
Mars Archive -
Daily

mars gueues
claily averages

number of
refrieves from
mars - field/Gb

ECGATE -

ECGATE -
Data/Fields
Retrieved per
Second

mars queues
average hourly

mars archive -
number of
fields

Data/Fields

Data/Fields
Retrieved per
Second -
Normal Users

Data
Accessed
from FDB &
Mars Archive -
Daily

LERITRERS

mars grand
totals

Data
Data Data/Fields Retrieved per Accessed Retrieved per
A A D atri A mar e A fram ENR 2. <, el

Data/Fields
Retrieved per
Second -
Special Users

maximum
charge daily
totals

number of
mars requests

Data/Fields
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Client side statistics

Percentage Disk/Tape Fields Retrieved from MARS
17/12/2012 83.58 16.42 83.79 16.21
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Client side statistics

Gigabytes Retrieved from MARS

-

17/12/2012 470980.395522388060 563490.970149253731 66.1818 78.9824 =
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Public Data Server

SECMWF

About  Forecasts Computing

Public Datasets
Job list

Access Public Datasets
General FAQ

WebAPI FAQ
Accessing forecasts
GRIB decoder

= Top of page

Home  Chart dashboard  Contact

Research  Learning

Public Datasets

Search ECMWF

Manuel Fuentes |

Access to these datasets is provided free of charge. Terms and conditions may apply, please check with each individual dataset.

Global Reanalyses

» ERA-20C (Jan 1800 - Dec 2010)

¥ ERA-Interim (Jan 1979 - present)

» ERA-Interim/LAMD (Jan 1979 - Dec 2010)
» ERA-20CM (Jan 1200 - Dec 2010)

» ERA-40 (Sep 1957 - Aug 2002)
» ERA-15 (Jan 1979 - Dec 1993)

Observation Feedback

» ERA-20C (Jan 1900 - Dec 2010)
» ISPD V2.2
» ICOADS v2.5.1 with Interpolated NOAA 20CR feedback

Multi-model
» 525 (NEW: Reforecasts added)
» TIGGE

> TIGGE LAM

Atmospheric composition

» MACC Reanalysis
» CAMS Near-real-ti
» CAMS Glabal Fire

similation System

Miscellaneous

» DEMETER Project
» ENSEMBLES pro
> YOTC
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Data Server statistics

Pages /... / Monthly stats o' # Edit s'r Favourite <@ Watch ses

528 monthly since May 2015

Created by Matthew Manoussakis, last modified on Feb 25 2016

In brief

(0 Results in brief

Total fields 1406482726
Total requests 482623

Delivered Volume (TB) 42 5800235271453857

Delivered volumes
Delivered Volume in TB

Deliverad volume

| volume
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Data Server statistics

Nr of requests
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Captors

marsadm> captors

$VARL = {
'tapes.hpss.read.media_requests.205986012' => 1,
'tapes.hpss.read.volumes.queued.UD054200' => 1,
'tapes.hpss.read.volumes.queued.UD025500' => 27,
'tapes.hpss.read.volumes.queued.UD052700' => 1,
'mars.retrieve.host.atls17' => 3,
'tapes.hpss.read.volumes.picked.UD066800" => 3,
'mars.retrieve.user.max.larson@me.com' => 1,
'mars.cost.fields' =>'2768',
'tapes.hpss.read.media_requests.205985283' => 1,
'mars.retrieve.user.rajeshpv@msn.com' => 2,
'tapes.hpss.read.request_id.205983305.media.UD025500' => 27,
'mars.retrieve.host.ecgh08' => 1,
‘watermarks.locked.max' => '98',
'mars.archive.host.ccbppn042' => 1,
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MARS [ Home / MARS Manitaring
Ganglia

o Creatsd by Manuel Fuentes, last modified on Dec 15, 2015

# Edit ¢ Favourite © Watching 2 Share

Entry point for ganglia http://dhs-ganglia ecmwf int/ganalia/
Entry point for MARS displays in ganglia:

o MARS systems

e Disk systems

e Tape usage

e DHS systems under RHE 4, contains MARS monitoring at the top, HOST monitoring at the battom. The table below shows a direct link to the -core
machine. For the -mvrnn machines, first find the machine name for the mover (using the Mapping for mars-services and hostnames), then edit the
URL.

All services  drives queues reasons for queueing mismatch mismatch  CPU/IO usage on -core

marsod drives queLes reasons cache prearc dhs0025
marsrd drives queLes reasons cache prearc dhs1101
marsade drives queLes reasons cache prearc dhs1106
marser drives queLes reasons cache prearc dhs1108
marsth drives queLes reasons cache prearc dhs1208
marsms drives queLes reasons cache prearc dhs1128

Explanation of the reasons for queueing:

source, indicates the source of the request, eg, we have limits on requests coming from Data Servers

resource, indicates there is a resource limitation, usually tape drives. We have limits in the number of concurrent requests accessing mare than x
number of tapes.

requests, eq, total number of requests of a given type. There is a certain number of slots for archive requests, another for retrieve requests, etc...
user, tatal number of requests for a given user

unavailable, indicates that a given system is unavailable. This could be HPSS nat available or a MARS mover serving some data from disk nat
available

unknown, none of the above
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Ganglia

Last | hour 2hr

4hr day  week month 3m 1y 2y Sy

Main Search Views | Aggregate Graphs Compare Hosts Ewvents Automatic Rotation Live Dashboard Mabile

mars activity view for Sat, 05 Mar 2016 19:36:06 +0000

10y  job  or from |ﬁ to |

| Hide/Show Event

disk systems
ecfs_activity
Summary
tape_usage

vlad activity

Hide/Shaw Events |

mars all mars requests last hour

Reguests

18:40 19:00 19:20
O act arc  Now: 23.1 Min: 10.8 Avg: 21.0 Max: 34.8
@ act ret MNow:l84.3 Min: 94.7 Avg:103.3 Max:116.0
qud arc Now: 0.0 Min: ©.8 Avg: 0.4 Max: 5.0
O qud ret Now: 12.1 Min: 6.8 Avg: 18.7 Max: 16.8
M act all MNow:127.3 Min:116.8 Avg:124.3 Max:138.8
W qud all MNow: 12.1 Min: 6.8 Avg: 11.1 Max: 18.8

rs mars Drives used by all mars last hour last hi_:

Fiide/Shaw Events |

Drives

18:40 19: 80 19:20
O Act. write Now: 8.0 Avg: 15.5 Max: 29.0
@ Act. read Now: 32.8 Avg: 31.8 Max: 41.0
O queued Now: 5.6 Avg: 7.0 Max: 20.8

Hide/Shan Events |

1ars mars Queue reasons marsall last hour last hou

o
o
& s
o &
2 i
ES
E
o
il
T
o
o
19:00 2
O Sourc Now: 10.8 Min: 8.8 Avg: 7.2 Max: 11.8
W Resrc Now: 0.0 Min: 0.0 Avg: 0.0 Max: 0.0
O Regst Now: ©.8 Min: 6.0 Avg: 0.4 Max: 5.0
O user Now: 5.1 Min: 4.8 Avg: 6.4 Max: 13.8
W Unavl Now: 0.8 Min: 6.0 Avg: 0.0 Max: 0.0
unknw Now: 0.0 Min: 0.0 Avg: 0.0 Max: 0.0
W total Now: 15.1 Min: 9.8 Awvg: 14.0 Max: 21.8@

rs mars Drives used by all mars last hour last ht_)

Hide/Show Events |

Drives

O od Now: 7.1 Min: 0.0 Avg: 9.7 Max: 17.0
B rd Now: 6.9 Min: 6.8 Avg: 11.0 Max: 21.9
Oer Now: 10.8 Min 5.0 Avg: B.0 Max: 15.8
O ms Now: 1.0 Min: 0.0 Avg: 0.8 Max: 3.0
W ode Now: 6.0 Min 2.0 Avg: 6.4 Max: 10.0
W th Now: 9.0 Min 9.8 Avg: 11.4 Max: 16.8
a1l Now: 40.0 Min: 33.8 Avg: 47.3 Max: 66.0

Hide/Show Events |

mars marsod requests last hour

Hide/Show Events |

mars mars Queue reasons marsod last hour last hou
20

leued

15
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Ganglia: long term statistics

Host/Cluster/Host Regex: mars Metric/Graph/Metric Regex: mars_004_all_drives_per_service_repart | ridesnan Evenis Al Grasts | | Tmestits ouetsy

hour 0 0 D [ vicesron Evens | | Tmaain 2hr = e/ Events | | Tumeshit
mars mars Drives used by all mars last hour last hour _ mars mars Drives used by all mars last 2hr last 2hr
100
90
80
70
b g b
2 50 2
= 40 T
30
20
10
0 - - - -
18:50 19:00 19:10 19:20 19:30 19:40 18:00 18:20 18:40 19: 00 H 19:40
O od Now: 12.1 Min: 0.8 10.4 Max: 17.0 O od Now: 9.4 Min: 1.7 Ava: 7.7 1
@rd Now: 8.1 Min: 6.0 1.0 Max: 21.0 @rd Now: 6.7 Min: 6.7 Avg: 11.3 ]
Oer Now: 11.0 Min: 5.8 8.0 Max: 15.0 Oer Now: 18.2 Min: 6.0 Avg: 9.3 3
@ ms Now: ©.9 Min: 0.0 0.8 Max: 3.0 a ns Now: 1.6 Min: 0.8 Avg 0.5 6
B ode Now: 7.0 Min: 2.0 6.4 Max: 10.0 B ode Now: 7.3 Min: 3.7 Avg: 7.1 ]
th Now: 9.0 Min: 9.8 1.2 Max: 16.0 th Now: 16.0 Min: B.6 Avg: 10.9 3
Wall Now: 48.1 Min: 33.9 1 47.8 Max: 66.0 Wall Now: 45.2 Min: 37.7 Avg: 46.8 2
4hr =0 S0 T | ricersvon bvents || Timesnin day =0 S0 EEE | ricerston bvents || Tmesnin
mars mars Drives used by all mars last 4hr last 4hr mars mars Drives used by all mars last day last day

b b
=] =]
= =
18:
O od Now: 9.4 Min: 1.7 Avg: 7.3 Max: 15.1 O od Now: 9.4 Min: 1.7 Avg: 9.3 ]
@rd Now: 6.7 Min: 2.9 Avg: 9.1 Max: 18.0 @rd Now: 6.7 Min: 2.9 Avg: 12.1 .9
Oer Now: 18.2 Min: 5.4 Avg: 9.3 Max: 12.3 Oer Now: 18.2 Min: 4.0 Avg: 9.8 .5
@ ms Now: 1.6 Min: 0.0 Avg: 0.4 Max: 1.6 a ms Now: 1.6 Min: 0.0 Avg: 0.5 .0
B ode Now: 7.3 Min: 3.2 Avg: 5.7 Max: 10.0 B ode Now: 7.3 Min: 0.5 Avg: 5.2 .3
W th Now: 16.0 Min: 8.6 Avg: 11.1 Max: 17.3 W th Now: 16.0 Min: 7.5 Avg: 11.5 .0
W all Now: 45.2 Min: 33.6 Avg: 43.0 Max: 56.2 W all Now: 45.2 Min: 31.5 Avg: 48.3 .8
week = e e/ Events | | Tumeshit manth 0 0 ) [ rioersham Evenss | | Tmesnin
mars mars Drives used by all mars last week last week _ mars mars Drives used by all mars last month last menth

Drives
Drives

3 Wasl AR
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Opsview: Operator monitoring

O P SV | E W mar v search

dashboard monitoring modules settings help

Keywords = MARS
S
Failures: 0

Host States

Version: 4.6.3
This software is supported and certified by Opsview Limited
@ 2015 Opsview Limited. All Rights Reserved
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OPSVIEW

dashboard maonitoring modules settings

Service Status > Opsview » Systems Software Section * DHS * marser-core

% m By

Last

Host Service Status # Status Information
Check
. Z016-03-05 .
marser-core ‘ A BS - Disks A 20:10:00 /1 OK
. Z016-03-05 .
BS - Drives A 20:10:00 /1 OK
Z016-03-05 .
BS - HPSS A 20:10:00 1/1 oK
Z016-03-05 .
BS - Locks A 20:10:00 /1 OK
. Z016-03-05 7
BS - Mismatch A 20:10:00 /1 OK
2016-03-05 .
BS - Shutdown A 20:10:00 /1 OK
Connectivity - 2016-03-05 ] . .
LAN L A 20:11:45 1/3 OK - 136.156.164.31: rta 0.296ms, lost 0%
Totals 7
ersion: 4.6.3
Thi ftware is supported and certified by Opsview Limited

) 2015 Opsview Limited. All Rights Reserved
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OPSVIEW

dashboard manitoring modules settings help
Events
= - " i ; Export Data: | Select v
= FILTERS: Host: marsode-mvr0l, Service: BS - Disks, State Type: HARD Xpor ata:
O'narsode-mvrol marsode-myvrol
-]
g
@
@
g
=
£
&
Time (Any) Host (marsode-mvr01) Service (BS - Disks) State (Any) Output
2016-02-21  10:05:01 Mmarsede-mvrol A  BS-Disks a oK oK
2016-02-20 z1:10:0z  Marsode-myrol A BS - Disks a 0 CRITICAL Filesystemn /data/mars_p_d12_1_16 is full
2016-02-10  10:25:01 Mmarsede-mvrol A  BS-Disks a oK oK
2016-02-10 10:10:06 mMarsode-myrol A  BS-Disks 2 ? UNKNOWN UNKNOWN: Results are stale
2015-1z-09  1z:1p:pp Mmarsede-mvrol A  BS-Disks A oK oK
2015-12-09 06:15:26  marsode-myrol 7  BS-Disks 2 ? UNKNOWN UNKNOWN: Results are stale
2015-11-25  09:40:03 Mmarsode-mvrol A  BS-Disks a oK oK
2015-11-25 06:z0;z1  Marsode-myrol 7A  BS-Disks 7 ? UNKNOWN UNKNOWN: Results are stale
2015-11-20  15:2p:p1  Mmarsode-mvrol A  BS-Disks a oK oK
2015-11-20 14:42;53 marsode-myrol 7  BS-Disks | ? UNKNOWN UNKNOWN: Results are stale
Time (Any) Host (marsode-mvr01) Service (BS - Disks) State (Any) Output
1

S EVUIVIVVE seconp WORKSHOP FOR MARS ADMINISTRATORS, 7-8 MARCH 2016



OPSVIEW -

dashboard monitoring modules settings help

Oﬁ arser-core(marser-core

W

=

5

E

£

Time (Any) Host (marser-core) Service (BS - Shutdown) State (Any) Output

2016-02-24 11:30:00 Marser-core 7  BS - Shutdown E] ok oK

2016-02-24 09:05;00 Marser-core 7 BS - Shutdown 2 O crimical Cron is currently disabled
2016-02-17 11:35.0n Marser-core A BS - Shutdawn F ] oKk oK

2016-02-17 08:55,00 Marser-core 7 BS - Shutdown 2 O crimical Cron is currently disabled
2016-02-10 10:25:00 ~Marser-core 7  BS - Shutdown E] ok oK

2016-02-10 10:10;06  Marser-core A BS - Shutdown A ? UnknowN UNKNOWN: Results are stale
2016-02-09 A (A TR -1 e O a oK oK

2016-02-09 03;10;00  Mmarser-cors A BS - Shutdown a (1] CRITICAL Cron is currently disabled
2016-01-20 TG EL TR -1 e O a oK oK

2016-01-20 16:;15;01 ~ Mmarser-core A BS - Shutdown a (1] CRITICAL Cron is currently disabled
2016-01-20 AT, TR -1 e O a oK oK

2016-01-20 15:30:01  Mmarser-core A BS - Shutdown a (1] CRITICAL Cron is currently disabled
2016-01-20 03:25:01  Marser-core 7 BS - Shutdown E] ok oK

2016-01-20 03:20:;01  Mmarser-core A BS - Shutdown a (1] CRITICAL Cron is currently disabled
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Thank you for your attention

Any guestions ?
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