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Copernicus Emergency Management Service (CEMS)

« CEMS set-up to “Provides information for emergency response in relation to different types of
disasters as well as prevention, preparedness, response and recovery activities.”

 EFAS, European domain operational since in 2012, pre-operational since 2003

* GIoFAS, Global domain operational from March 2018, pre-operational since 2011

RISK AND RECOVERY MAPPING

e On demand

e Tailored to user needs e
e Weeks-months !

PRE-DISASTER SITUATION MAPS
REFERENCE MAPS
POST-DISASTER SITUATION MAP!

RESILIENCE

RAPID MAPPING
e On demand
e Standardised
e Hours-days

Disasler Risk
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VALIDATION

PREPAREDNESS

VALIDATION

EARLY WARNING
e Floods: EFAS / GIoFAS
e Forest Fires: EFFIS

e Drought EDO / GDO
CONTINQUS ALERTS

https://emergency.copernicus.eu/




EFAS Products
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Reproducible
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Reproducibility
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CEMS-Flood Structure and Governance
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Setting the scene: Tight contractual operational constraints

(
Resource-

efficient

( Adaptive to
new soft- and
hardware
configurations

Automatic
recovery-on-
failure

Platform-
Independently
Packaged
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Simultaneously calibrate independent catchments

downstream

upstream




fasCalib_9841/ &
A

118 03000000
{1 CAL_1_CAL_VAL_PERIODS 4 &

~ [ CAL_2_PREP_MISC_REMOVE_SMALL_CATCH 45

| -[CAL_1_CAL_VAL_PERIODS == complete|

~ [i CAL_3_PREP_MISC 4o

| _-[CAL 2 PREP_WISC_REMOVE_SMALL_CATCH== complete|

~ {1 CAL_4_SPREAD_WORKLOAD 4+

wisting ecflow to our needs eEEEL

~ [@processCatchments &
|=inlimit :GlobalLimiter
» [(805_Danube_lalomita_HIST_24h]
» [[[153_Rhine_Rhine_NRT_6h]
» [3(19_Elbe_Elbe_NRT_6h
» [(606_Ebro_Ebro_NRT_8h/
¥ [@773_Vistula_Vistula_HIST_6I
» [[26_Oder_Oder_NRT_6h|
» [#2770_Loire_Loire_HIST_24h|
~ [3393_Po_Po_NRT_6h/
|-numcatchments: 25
» Giseff]
~ [[2791_Po_Po_HiST_24h]
» Gset]
~ [3834_Po_Po_NRT_8h|
» Gisel]
~ [#399_Po_Po_HIST_24h]
[F]

~ [3(398_Po_Po_NRT_gh|
» Giself]

DIDICD

~ [{334_Po,
| > sl
~ [12789_Po_Lago_di_Mergozzo_HIST_24h.
» [iseifl
~ [A[390_P bia_NRT_6h
b Esail
128_Po_Taro_NRT_6h|

Inverted tree structure o=
==> Complicated bottom-up triggering b el

* Recursive suite construction |

» [iseif]
~ [396_Po_Panaro_NRT_6h

» sal]
~ [3(395_Po_Panaro_NRT_6h|
» Gisei]
~ [3[1881_Glomma_Glama_HIST_24h|
[-numCatchments: 19
» el

~ [11041_Glomma_Glomma_NRT_6h
» Esell

~ [320_Glomma_Glomma_NRT_6h!

» [iseifl

~ [#314_Glomma_Glomma_NRT_6h!
[

~ [#302_Clomma_Glomma_NRT_6h|
» Eiseif]
~ [31315_Glomma_Glomma_NRT_8h|
» Giselt]
~ (312804 _Glomma_Glomma_HIST_24h]
]
~ [31299_Glomma_Folla_NRT_8h|
| v
~ [31307_Clomma_Glomma_NRT_6h|
» iself]
~ [#/1031_Glomma_Unsetaa_NRT_6h|
» it
~ [3/309_Glomma_Flisa_NRT_8h/
» iseif]
~ [A311_Clomma_Lagen_NRT_6h|
» Giseif]

~ [3301_Glomma_Lagsn_NRT_6h
[iselt]

2910
: 5lomma_Otta_NRT_6h|
39371)0713 07N‘RT76h E' acly Otta_NRT_gh.
~ [4[316_Glomma_Otta_NRT_8h!
» Gisell

~ [#317_Glomma_Lagen_NRT_6h
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[EFASCali]
—GlobalLimiter: 1/1 ®
—localQueueCalibration: 72/72 o990 s808000000000000000000000000 0
- - - - —HPCQueueCalibration: 0100 00000000000000000000000000000000 0330
Dynamic building of the suite  [§GAL 1. GAL AL PERIODS
| “inlimit :GlobalLimiter
= |||CAL_2_PREP_MISC_REMOVE_SMALL_CATCH

EFASCAlD EFASCAlb CAL_TLPLALPERIODS == complete
— GlobalLimiter: _UH = — GlobalLimiter: 1/1 @ = [ CAL_3_FREF_MISC
—localQueueCalibration: 0/72 0000000000000000000000002 —localQueuecCalibration: 0/72 D0000000000000000000000000 CAL_2_PREP_MISC_REMOVE_SMALL_CATCH == complete
—HPCQueueCalibration: 07100 2S00000000000000000000200 —HPCQueueCalibration: 0/100 0000000000000000000000000 inlimit GlobalLimiter
- IEﬁL_J __t.:AL_VAIT_F_*ERIODS « [ACAL_1_CAL_VAL PERIODS - C;?}Lp‘_ :_3Siiai?_r:|vsocR—K—LOAD -
| cﬂlrgltFeﬁlatlnzt;alhllrggerREmovE SMALL_CATCH | - limit:GlobalLimiter it Slovalmier
v —2_PREE_WISk_ - = + [ CAL_2_PREP_MISC_REMOVE_SMALL_CATCH + TllprepareCatchments
CAL_ 1 _CAL VAL _PERIODS == complete =
o —— CAL 1 _CAL WAL _PERIODS == complete CAL_4 SPREAD_WORKLOAD == complete
inlimit :GlobalLimiter == = L=P2 =
GAL 3 PREP MISC inlimit :GlobalLimiter inlimit :GlobalLimiter
h ' - — — CAL_3 PREP_MISC w ||| CAL_5_PREP_FQRCING
CAL_2 PREP_MISC_REMOVE_SMALL_CATCH == complete RS B S e
T Ty e e PR .Cﬁ.'-.LTl?T_P‘REF"_.I'u'lIISC_REMOUE_SMALL_CATCH == complete inlimit ‘GlobalLimiter
~ [JCAL_4_SPREAD_WORKLOAD inlimit :GlobalLimiter ~ [A/CAL_6_CUTMAPS_LAUNCH v
CAL_3 _PREP_MISC == complete * [N CAL_4_ SPREAD_WORKLOAD CAL_5_PREP_FORCING == complete
inlimit :GlobalLimiter CAL_3 PEEFP_MISC == complete inlimit :GlobalLimiter
- prepareCatchments inlimit :GlobalLimiter o CAL_Bb_RIVER_NETWORK_CHECK
CAL_4 SPREAD_WORKLOAD == complete + [l prepareCatchments .CﬁLftﬁé‘f‘;T:"l‘_’?‘P?—MU”CH ==IERARIEIE
inlimit :GlobalLimiter CAL_4_SPREAD_WORKLOAD == complete ~ BbrotessCaimenis] 4
w |[||CAL_5_FREF_FORCING inlimit :GlobalLlimiter CAL 7 PERFORM CAL REFRESH @
prepareCatchments == complete ~ [I|CAL_5_PREP_FORCING CAL 7 PERFORMN CAL LAUNCHI®@
inlimit :GlobalLimiter repareCatchments == complete e - =
=i B CUTRAPS LADNCH prep P B05_Danube_lalomita_Ceatal_lzmail_HIST_24h
- _6_ - = inlimit :GlobalLimiter 153_Rhine_Rhine_Laohith_NRT_Gh
I N A N SR WM = v [ CAL_6_CUTMAPS_LAUNCH « 19_Elbe_Elbe_Neu_Darchau_NRT_Gh
inlimit :GlobalLimiter CAL_5 PREF_FORCING == complete G06_Ebro_Ebro_Ebro_En_Torosa_NRT_&h
w [ CAL_BEb_RIVER_METWORK_CHECK » inlimit -GlabalLimiter 773_Vistula_Vistula_KEFA_FOLSKA_HIST_gh
_C-ELTE?_CUTM&-PS_LAUNCH == complete ~ [CAL 6b_RIVER_NETWORK_CHECK @ 393_Fo_Po_Pontelagoscuro_NRT_6h
inlimit :GlobalLimiter CAL 6 _CUTMAPS_LAUNCH == complte 26_0Oder_Oder_Hohensaaten_Finow_MNRET_Bh
IEFDCESSCEtChmEHtS e S e L 2770_Loire_Loire_La_Loire_Totale_a_Mantes_Roche_Maurice_HIST_24h
CAL_Bb_RIVER_METWORK_CHECK == complete :

1922 Rhone_Rhone_Le Rhone_a Beaucaire HIST 24h
1881_Glomma_Glama_LANGNES_HIST_24h

1940 _Weser_Weser_INTSCHEDE_HIST_24h
330_Tajo_Tagus_Almourol_HIST_24h
1002_Garonne_Garonne_La_Garonne_a_Tonneins_HIST_24h
1181_Duero_Douro_Zamora_MRET_6h

1935 Seine_Seine_La Seine_a_ Poissy HIST 24h

2847 _Guadalguivir_Guadalguivir_ALCALA_DEL_RIO_5035_HIST 24h
1335_Dniester_Dniester_Mogilyy_Podilskyi_HIST _24h

1948 Kymijoki_kKymijoki_ARNJALA_HIST_24h

1977 _Meuse_Meuse MEGEMN_DORP_HIST_24h
1465_Guadiana_Guadiana_Pulo_Do_Lobo_HIST_24h

134 Kemijoki_Kemijoki_Isohaara_HIST _24h

3020 Duero_Duero_Ricobayo HIST 24h

processCatchments
L [CAL_B6b_RIVER_NETWORK_CHECK == complete
CAL_9 PARAMETER_MAFS
processCatchments == complete
inlimit :GlobalLimiter
CAL_10_COMPUTE_STATS_AMD_FIGLURES_TIME_SERIES
CAL_9 PARAMETER_MAFS == complete
inlimit :GlobalLimiter

CAL_9 PARAMETER_MAFS
processCatchments == complete
inlimit :GlobalLimiter
CAL_10_COMPUTE_STATS_AMD_FIGURES_TIME_SERIES
CAL_9 PARAMETER_MAFS == complete
inlimit :GlobalLirmiter

41— 44— 1

1 —4— 1
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Scientific changes to method during run:

On-the-fly changes

Interruptible/resumable runs

Adapt to changes on river network
Modify the Machine-learning algorithm in

Additional diagnostics

real time

Y
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EFASCalib
GlobalLimiter: 1/1 @

localQueueCalibration: 72/72 sseesseeeeeeon!
HPCQueueCalibration: 0/100 0000200002000

CAL_1_CAL VAL _PERIODS

inlimit :GlobalLlimiter

CAL_2 PREEP_MISC_REMOVE_SMALL CATCH
—|CAL_1_CAL VAL _PERIODS == complete
—inlimit :GlobalLimiter

CAL_3 PREP_MISC

—|CAL_2 PREP_MISC_REMOWVE_SMALL_CATC
—inlimit :GlobalLimiter

CAL_ 4 SPREAD _WORKLOAD

—|CAL 3 PEEP_MISC == complete

—inlimit :GlobalLimiter

prepareCatchments

—|CAL_4 SPREAD _WORKLOAD == complete
—inlimit :GlobalLimiter

CAL & PREP FORCIMG
—|prepareCatchments == complete

—inlimit :GlobalLimiter
CAL_6_CUTMAPS_LALINCH

—|CAL_5 PEEP_FORCING == complete
—inlimit :GlobalLimiter
CAL_G6bh_RNER_METWORK_CHECK

—|CAL_6 CUTMAPS LALUMNCH == complete
—inlimit :GlobalLimiter

processCatchments

— CAL_7_PERFOREM_CAL_REEFEESH
CAL 7 PERFORM_CAL LAUMCH %

805 _Danube_lalomita_Ceatal_|lzmail_HIST
153 _Rhine_Rhine_Lohkith_MNET_&h

19 _Elbe_Elbe_Meu_Darchau_MRET_Gh

ENE Ches ClEes Clarers D Toardecec=s BEIDOT =)
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Suite definition

#!/usr/bin/env python3.6
import 0s, errno, sys, csv, re

from ecflow import Defstatus,Defs,Suite,Family, Task,Edit, Trigger,Complete,Event,Meter, Time,Day,Date,Label,RepeatString,Repeatinteger,RepeatDate, InLimit, Limit

defs = Defs(
Suite(
"efasCalib",
Edit(
{

"ECF_INCLUDE":inc,
"ECF_HOME":home,
"ECF_FILES":ecf,
"ECF_OUT"log,
"ECF_SRC":"src",
"ECF_TRIES™:"1",
"ECF_JOB_CMD":"mkdir -p " + log + "/%SUITE%/%FAMILY:% && mkdir -}
"ECF_KILL_CMD":"export ECF_JOB=\$(basename %ECF_JOB%) && pki
"ECF_REMOTE_HOST":"cca.ecmwf.int",
"ECF_REMOTE_OUT":"$TMPDIR/logs",
"ECF_PYTHON_CMD":"/usr/local/apps/python3.6/bin/python"”,

}
),
Limit("localQueueCalibration",${localQueueCalibration}),
Limit("HPCQueueCalibration",${remoteJobsHPCQueueCalibration}),

create tasks()

)
)
print(defs)
print("Checking job creation: .ecf -> .job0")
print(defs.check_job_creation())
print("Checking trigger expressions")
assert len(defs.check()) == 0,defs.check()
print("Saving definition to file '${isuite}")
defs.save_as_defs("%s/${isuite}.def" % out)

DATE

DAY

oD

DowW

Doy

ECF_CLOCK

ECF_DATE

ECF_FILES

ECF_HOME

ECF_INCLUDE
ECF_JOB_CMD

G ECF_JULIAMN
ECF_KILL_CMD

ECF_OUT
ECF_PYTHOMN_CMD
ECF_REMOTE_CATCHMENTS
ECF_REMOTE_HOST
ECF_REMOTE_OQUT
ECF_REMOTE_PYTHOMPATH
ECF_REMOTE_PYTHOMN_CMD
ECF_REMOTE_ROOQT
ECF_REMOTE_SRC
ECF_SRC

G ECF_TIME

ECF_TRIES

G MM

G MOMNTH

MemPerTask

SLEEF

G SUITE

G
G
G
G
G
G

G

1510.2018

tuesday

15

2

288

tuesday.october:2:288

20181015

Ipermirdinedd/EFASIefasCaliblect
Ipermirdinedd/EFASIefasCalibloutput/runscripts
Ipermirdinedd/EFASIefasCaliblinclude

mkdir-p fpermirdinedd/EFASIefasCalibloutput/logs/%SLUITE %/
2458772

export ECF_JOB=%(hasename %ECF_JOB%) && pkill -TERM -|
Ipermirdinedd/EFAS/efasCalibloutputilogs
Iscratchirdinedd/pythonivirtualEnv_2.7.1 2-01/binfpython
ffws1 Zishiworkird/neddVEFA S/efasCalibloutputicatchments
cea.ecmwtint

st Zishiworkird/inedd/EFA S efas Calibfoutputire mote/
HPYTHOMNPATH ushlocallapps/perasten’d 1 .0fpython/
st Zishiworkirdineddipythonivir_2.7.1 2-01/binfpython
sl 2ishiworlkirdinedd!

sl 2ishiworlirdinedd/EFAS/efas Calib/sre
Ipermirdinedd/EFASIefasCalibisre!

21:25

1

10

october

TES2M

300

EFASCalib



Pythonesgue suite components

def createTasks():
allFamilies =[]
allFamilies += [
Family [
"CAL_RHINE®,
addTask("CAL_7 PERFORM_CAL")
]

return allFamilies

def addTask(thisTask):
return [
Task(
InLimit("HPCQueueCalibration"),
Edit(

{
"settingsFile":“%remoteJobsCalibSrc%/settings_calibration.txt",
"MemPerTask":"1440M",

"remoteJobsHPCNumCores":72

}
),

thisTask,
triggers

)

-

19_Elhe_Elbhe_Meu_Darchau_MRT_Eh
F-numCatchments: 55

self
14_Elbe_Elbe_Wittenberge_MRT_Eh

[ 4

-

-

-

-

self

meta |«

CAL_5_PREP_FORCING
12 _Elbe_Elbe_Tangermuende_MRT_Gh==complete AND ./9_Elbe_Lower_Havel Rathenow_ UP
inlimit :localQueueCalibration

CAL_B_CUT_MAFS
CAL_5_PREP_FORCING == complete
inlimit :localQueueCalibration

CAL 7_PERFORM_CAL]

—.."M2_Elbe_Elbe_Tangermuende_MRET_6h==complete AND ../15_Elbe_Lower_Havel_Rathenow_LUP.
—inlimit :HPCQueueCalibration

12_Elbe_Elbe_Tangermuende_MRET_Eh
b i self
w i 4_Elbe_Elbe_Barby_NRT_Eh
4 self
w i 15_Elbe_Elbe_Aken_MNRT_Gh
[ 4 self
w |§ 5_Elbe_Elbe_Wittenberg__Lutherstadi_MNRT_Eh
LAF |ET:1)
w | 78_Elbe_Elbe_Torgau_MRET_&h
b A self
= |§ 89_Elbe_Elbe_Dresden_MRET_Eh
b [dself
b i B7_Elhe_Elhe_Schoena_MRT_Gh
w |7 1975_Elbe_Schwarze_Elster BAD_LIEBENWERDA_HIST_24h
b i self
« |7 B6_Elbe_Blacl_Elster_Meuwiese_MNRT_Eh
b i self
- 83_Elbe_United_Mulde_Bad_Dueben_1_MRT_&h
b self
w |7 82_Elbe_United_Mulde_Golzern_1_MNRT_EBh
r @ self
w |7 B0_Elbe_Zwickauer_Mulde_Coldiz_MNRT_Eh
b [dself
b i T3_Elhe_Zwickauer_Mulde_Zwickau_Poelbiz_MNRT_6h
« | 7T1_Elbe_Zschopau_Kriehstein_UP_MNRT_&h
b [dself
F i T9_Elhe_Fschopau_Lichtenwalde_1_MNRT_6Gh
= [7|11_Elbe_Saale_Calhe_Grizehne_MRT_&h

1— 41— 1 -

k|5 self
w |# 18_Elbe_5Saale_Halle_Trotha_lUP_MNRT_E&h
b self
w | 1937_Elbe_Unstrut_LAUCHA_HIST_24h
b self

b |7 84_Elbe_White_Elster_Oherthau_MRT_&h
w |7 2804_Elbe_Saale_Camburg_HIST_24h
b A self
b 7 2174_Elbe_SAALE_Rudolstadt_HIST_24h
9_Elbe_Lower_Havel_Rathenow_UP_HIST_24h



Any ecf script #1/bin/ksh
%include <head.h>

%ECF_PYTHON_CMD% "%pyFile%" %settingsFile%

Job file %include <tail.h>

#!/bin/ksh

# Tell ecFlow we have started
ecflow_client --init=\$\$ 2>/dev/null

module load gdal/2.1.1
module load pcraster/4.1.0

/usr/local/apps/python3.6/bin/python /perm/rd/nedd/EFAS/efasCalib/src/CAL_7 PERFORM_CAL.py /perm/rd/nedd/EFAS/efasCalib/src/settings.txt

# Tell ecFlow the task is done
ecflow_client --complete 2>/dev/null # Notify ecFlow of a normal end

eXIt O i’ ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 15



Practical complications

« HPC compute nodes isolated from network:
— Mechanism to package jobs to run remotely...
— ... and to retrieve the results
— Efficient use of nodes = load-balancing system
— Monitoring: check running state every n mins
— Automatic switching to different computer on failure
— Restore state after network or server crashes

-
e i

EFASCalib
GlobalLimiter: 1/1 @

localQueueCalibration: 72/72 sseesseeeeeeon!
HPCQueueCalibration: 0/100 0000200002000

Y
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CAL_1_CAL VAL _PERIODS

inlimit :GlobalLlimiter

CAL_2 PREEP_MISC_REMOVE_SMALL CATCH
—|CAL_1_CAL VAL _PERIODS == complete
—inlimit :GlobalLimiter

CAL_3 PREP_MISC

—|CAL_2 PREP_MISC_REMOWVE_SMALL_CATC
—inlimit :GlobalLimiter

CAL_ 4 SPREAD _WORKLOAD

—|CAL 3 PEEP_MISC == complete

—inlimit :GlobalLimiter

prepareCatchments

—|CAL_4 SPREAD _WORKLOAD == complete
—inlimit :GlobalLimiter

CAL & PREP FORCIMG
—|prepareCatchments == complete

—inlimit :GlobalLimiter
CAL_6_CUTMAPS_LALINCH

—|CAL_5 PEEP_FORCING == complete
—inlimit :GlobalLimiter
CAL_G6bh_RNER_METWORK_CHECK

—|CAL_6 CUTMAPS LALUMNCH == complete
—inlimit :GlobalLimiter

processCatchments
CAL_7_PERFOREM_CAL_REEFEESH
CAL 7 PERFORM_CAL LAUMCH %

805 _Danube_lalomita_Ceatal_|lzmail_HIST
153 _Rhine_Rhine_Lohkith_MNET_&h

19 _Elbe_Elbe_Meu_Darchau_MRET_Gh

ENE Ches ClEes Clarers D Toardecec=s BEIDOT =)
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Summary
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Download from https://www.ecmwf.int/en/computing/software

5

@ European Centre for Medium-Range Weather Forecasts [GB]  hitps://www.ecmwf.int/er

SSECMWF
Home About Forecasts Computing Research Learning Publications
Our facilities Access to computing facilities Software Service status
Software

The following software packages are available from ECMWF's collaborative website. Member

Aeolus and Co-operating States' national meteorological services should first check with Software

Get support

Services for availability of additional software. You may be interested P re re u |S |teS .
All our software packages are available from q "
Software or collaboration projects our collaborative space.
* Visit our collaborative space Qt

Free

download

(unless stated

Software Description otherwise) Service status cm ake

ecCodes  Encodes and decodes WMO FM-92 GRIB messages (editions ~ Download Check our service status

1 and 2) and WMO FM-94 BUFR messages (editions 3 and 4).  ecCodes Check MARS activity . .
Note: ecCodes is an evolution of GRIB AP| ' ’ bOOSt |f USIﬂg Python API

ecFlow Enables users to run a large number of programs (with Download

dependencies on each other and on time) in a controlled ecklow
environment.

Magics Supports the plotting of contours, wind fields, observations,  Download

satellite images, symbols, text, axes and graphs (including Magics
boxplots).
Metview  Accesses, manipulates and visualises meteorological data. Download
Metview
Aeolus ECMWF and KNMI develop the Aeolus Level-2B wind retrieval Request B
software, the main output of which are HLOS wind Aeolus
observations, which are suitable for use in NWP and download

meteorological research.

Web APl ECMWF Web API is a set of services developed by ECMWFto  See

allow users from the outside to access some internal ﬂﬂi Wiiiiﬁﬂ

Y
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https://www.ecmwf.int/en/computing/software

Summary

« Simplicity is key to monitor and maintain, use simple constructions
- Tallored to the needs with minimal footprint

« Shareable workflows are crucial

* Flexibility

* ldentify restrictions on code, data, etc.

* For the future:
— Higher-level suite constructions?
— Keep abstraction manageable!

Y
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Methodology

» Bulky stand-alone code not fit to be run 400 to 700 times
* Profiling revealed 60% of time spent on 1/O
=>» Rewrite 1/O to load input data in memory once

 Processing in load-balanced paired batches to optimise HPC usage VOLUTIONARY
Q’ Prion
0757 . M » Cost function: \/
o | g% KGE =1—/(r—1)*+ (B -1+ (y—-1)
0.50 T ;."%w B ( ) (ﬁ ) (V )
. ? ; e‘ .(;30 o ﬁ — &
- fe - i 0 ' :uO
0.25 ' LA\ - Vs 05/l
0.00 T oo - - CV, O'O/HO
KGE A « 13 calibration parameters
~0.25T " > ™ « Genetic Machine-Learning algorithm
g — TN * Uneven real weights
020 AR ‘ A « Lack of hydrologic sense < smart filtering
075 “ . |
3 }; : ] ~‘ g Lﬁ@ 2® / \
~1.007 |-
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head.h

# Make a kick-arse prompt which gives many more useful details during running
PS4=" <--\\$(date +\|%g%m%d\|%H:%M:%S\|)\WS{SECONDS}|\\${0}.L\W${LINENO} -->'

# Tell ecFlow we have started
ecflow_client --init=\$\$ 2>/dev/null

# Define a error handler

ERROR() {
set +e # Clear -e flag, so we don't fail
wait # wait for background process to stop

ecflow_client --abort=trap 2>/dev/null # Notify ecFlow that something went wrong, using 'trap' as the reason
if [[ \${HOSTNAME: }" == "WECF_HOST%" ]]; then
echo FAIL
else
# Then copy the log back to the server's job output files so we can consult them directly in ecflow
sleep 5; rsync -av %ECF_REMOTE_JOBOUT% %ECF_HOST%:%ECF_JOBOUT%.%ECF_TRYNO%.log
fi
trap O # Remove the trap
exit 0 # End the script
}
# Trap any signal that may cause the script to fail
trap '{ echo "Killed by a signal"; ERROR ;}'123456781012 1315

module load gdal/2.1.1
module load pcraster/4.1.0



tail.h

set +e
wait # wait for background process to stop
set +u
ecflow_client --complete 2>/dev/null # Notify ecFlow of a normal end
if [[ \${HOSTNAME: }" I= "WECF_HOST%" ]]; then
# Copy the log back to the server's job output files so we can consult them directly in ecflow
sleep 5; rsync —av %ECF_REMOTE_JOBOUT% %ECF _HOST%:%ECF _JOBOUT%%ECF_TRYNO%
fi

set —u
trap O # Remove all traps
exit O # End the shell

Y
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ecFlow to the rescue

» Work-flow manager consisting of:
— ecFlow server (C++/boost ASIO) to receive requests from clients

— Client software interfaces through:

« GUI #definition file | load / ecflow
Text replace client
< Command line tools Or or task t1
Python API
*  Python API
J Submit /
» Stores task states Child
command
- Handles relationships between tasks ;) ecflow
. . # .ecf t1.ecf . STl v & X
Platform independent Sinclude <head.h> ECF_ FILES Xe e
- o . » ECE INCLUDE File Edit §hl_]w Servers  Windows ﬂelpl
- Embedded suite definition checking %include <tailh> | — e
#i1 ]Ob1 pikachu|- Ll &) e 0100 =
. # ded job fil
- Manages deadlocks and zombies #bash ksh.python per J

I~ I

On-the-fly suite updates

Manual & Training material available at https://confluence.ecmwf.int/display/ECFLOW/Documentation

Y
e ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 24


https://confluence.ecmwf.int/display/ECFLOW/Documentation

State driven work-flow management

File Panels Refresh Servers Tools Help
Clioatimneis| Q F OVLO X2 LV-ABINZTD»
1_od >efas J

v A -
—info:

—LATEST_WB: 2019101306

—make: 0/5 LoLLO

(—barrier: 0/5 LOLLL

F—main: 0/26 20000000000U0VVIIVVIIIVVVT
Flag: 0/10 2000000000

~ [{ setup

~ [dinstall &

~ [dpackages

» Gpp

» [{eric

» [F ranim

» [{ecefas

> B | Unknown |

~ [Hlisfiood

~ [dinstall_package - x
tstage: 0 files fetched from audumla isflood b . re run
install: 43 files installed in /gpfs/ixop/ef: fefas/lib egfn
g Lz execute
» [3 rapidMapping
» [dcemsgrib I
» [ scripts C
» [i efasacq O'm p ete
» [ prodgen
» [ danu
» [ pertools d
~ [Fvinualenvs * Q
Ll venv_floodhazard ueue

» [ getini &
L getprevic
~ [# admin

~ [Htoggles 4w —’ S
—0O catchup usmnded
—0 no_web

—M no_webtest resume

0 keep

0 simplewb
—0O no_prodgen
—0 no_pp

0 no_ranim
—0 no_eric
~0 no_epic
0 no_diss
—0 no_floodhazard
—0no_fc

—0 no_dwd
—0no_geud
—0 no_eue
0 no_cos
[—0 no_precip

Submitted

Complete

-

Lfl archiva_static _data 4z
4 »

Notifications: [Alias| 18:11
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Reproducible

Fascinating story bl
WOFrRTIOW

Imperfect hydrologic models

o
o f
o network 06 Life

DDDDD

Lower Zone

on HPC

Dioss River channel

c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHE]



