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Integrated Forecasting System
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preplFS

B diab:PrepIFsS [1.9.1.837]

window File Options Help

[]
[=: v diab |~ | 47r1ih7 2pfanflibraries
as 4T -
1 %BID hizp Frebuilt IFS-bundle module —
¢ =Ty an [] IF5_BUNDLE_MODULE - Prebuilt IFS-bundle to use Build within experirment ‘ v|
@ Data assimilation mode
@ Dates and times
@ Description GIT
@ Forecast setup, Bhourly i f A 3
@ Git repositags, ECCODE O GIT_VERSIOM - Git evironment module version |2_1 70
@ Initial data ) : — -
@ Model Lncertainty repres O IF5_GIT_CEMTRAL_URL - URL for ECMUF Bitbucket Git sshig@uit ecmwl int 7599
a3 T'JEETH%ObﬁE“éat:_Un cantr se same git tag for all IFS repositories
@ perurbations co ) ) N .
@ NEMO physical setings [] IFS_ALL_GIT_TAG - Autamatically apply this git tag for all the unset IFS_*_GIT_TAG helow ‘None ‘v| | |
@ MEMOVAR assimilation
@ Ocean general, resolutid _ T soiie
@ Ocean-atmosphere coup ) : )
@ Resolution, general setu IFE_SCRIFTS_GIT_REFO - URL for IFS scrints git repository |Elran|:h Owners Bithucket Repositary |v‘
@ Submit options
@ Surface fields IFS_SCRIPTS_GIT_TAG - Gittag (branch narme) for scripts |dag CY4ER for 4TR1 vE
@ Accounting, system prap = —— =
@ Add yaur owen Variables, ) .
@ Archiving ifs-suites _ . _
@ Augmented Control Yari IFS_SUITES_GIT_REPO - URL for [FE scripts oit repositary ‘Branch Crwners Bithucket Repositary
@ Bias carrection
@ Blacklistfiles IFS_SUITES_GIT_TAG - Gittag (branch name) for scripts [
@ Compiler options, debud ¥ L _GIT_ |d|ab_CY4ER1_fDr_4?R1_vE
@ Copy history
@ Coupledwave model se ifs-source
@ DrHook IFS_SOURCE_GIT_REFPD - URL for IFS source git repositony ‘Main Central Repository
@ Early delivery |
@ Ensemble Data Assimilg &
@ Ensemble Kalman Filte IFS_SOURCE_GIT_TAG - Gittag (branch name) for source |nat_CY4ER1_for_4?R1_vE
@ Forecast errar handling
@ GemsICTM coupling ifs-hundle
@ MACC IFS_BUMDLE_GIT_REPO - URL for ifs-hundle git repository . f
@ Mumerical Precision |Ma|n SIS FEpEETED;
@ ODB archiving v] IFS_BUNDLE_GIT_TAG - Gittag (branch name) for ifs-bundle
@ ODB configuration - Ss ol ) |nat_C‘r‘4ER1_fnr_4?R1_vE
@ Observations
@ Ohservations manitaring atlas
@ Ozone, ©O2 [] ATLAS_GIT_REPO- URL for atlas git repository : .
@ Flots, verification ‘Maln Central Repository
@ Postprocessing control )
@ Prognostic Hessian S E [] ATLAS_GIT_TAG - Gittag {branch name) far atlas | |
(] [ I [r] =
Loading user folder for user diab, please wait
User folder for user diab loaded
Loading experiment type diabidTr1ih7 2pfan, please wait
Successfully loaded experiment type an




B ecFlowU! (4.16.0) - (menu: admin)

File Panels Refresh Servers Tools Help

C rddit =205 | Q &

o

s Z 7 QL

OV ?2&LYV

(i)Info | U Manual | Lf Script = & Job ‘ 1) output | ? Why | 53 Triggers | V= Variables | (| p

File: ivoliifs_smsi/rd/diab/h7bhlan/obs/iw1 2ifetchobs.1 Size: 585 KB . Av Y =
‘ Source: served by cch-log@9314 (took 0.1 s) at 2019-10-12 17:20:02 [b B LA A Q bl & @
FIRR] - 17:06:13 ERROR[12458] /usr/local/apps/ecflow/4.12.0/bin/ecflow_client GEgElildgs 6351886.¢~
. Il:fopcmd: SCHOST 17:06:13 ERROR[12436] [[ -n /fws8/sb/log/rd/diab/h7bh/an/obs/1wl2/fetchobs.1 ]]
INFO: 46r1 T399 running on ccb using fws /fws8 17:06:13 ERROR[12437] [[ -n /nfs/moms/ccappn@98/var/spool/PBS/spool/6351886.ccappl.OU |
- 17:06:13 ERROR[12437] [[ -f /var/spool/PBS/spool/6351886.ccappl.CU ]]
» Imake 17:06:13 ERROR[12437] cp /var/spool/PBS/spool/6351886.ccappl.0U /fws8/sb/log/rd/diab/hi
& 17:06:13 ERROR[12438] [[ -L /fws8/sb/log/rd/diab/h7bh/an/obs/1wl2/fetchobs.l.running 1’
imake/setup == complete 17:06:13 ERROR[12438] rm -f /fws8/sb/log/rd/diab/h7bh/an/obs/1wl2/fetchobs.1.running
b i i [17:06:13 ERROR[12442] [[ -n /[fws8/TMP/JTMP/81/rdx.6351886.ccappl.20196909T1703085/_chilc
. 17:06:13 ERROR[12443] touch /fws8/TMP/JTMP/81/rdx.6351886.ccappl.20190909T170305/_chilc
YMD=20190311 .. 17:06:13 ERROR[12446] trap © :
[follag:YMD > Jiwi ZYMD or (/o/lag:YMD == /iw12:YMD and Jollag/ 2iwiarchiy | | 17:96:13 ERROR[12447] date A >
[feichobs] 635 1886.ccapp1 $ L
b fetchmars Directory listing updated atat 2019-10-12 17:20:02 ~
’ p_r,e_;__)_:a_,(g_gps‘ Name Path Size Modified (ago) ~ Modified Source ‘
! logfiles] fetcho... ffws8l.. 585KB 32daysago  2019-09-09 18:06:14 served by cch-log@9314
4 \main . fetcho... ffwsB/... 372KB 32 days ago 2019-09-09 18:03:05 served by cch-log@9314
b llan! st
4 3

Filter: SELECT node

Node ~ Status v Type Trigger } Lahel Event Meter Status changed =
Istc/h7wt/an/main queued family luptraj_2 == complete] 2019-0Oct-1211:37:00

/ste/h7wtan/main queued task lifstraj == complete| 2019-Oct-1211:37:00

Iste/h7whanimain queued task lifstraj == complete] 2019-Oct-12 11:37:00

Istc/h7wt/an/main submitted task 2019-Oct-12 16:18:00

Iste/h7wt/an/main  submitted. family luptraj_1 == complete] 2019-Oct-12 16:18:00

Iste/h7wt/an/imain complete task lifstraj == complete| 2019-Oct-12 16:18:00

Istc/h7wtian/main complete task lifstraj == complete| 2019-Oct-12 15:49:00

Iste/h7wl/an/main complete task 2019-Oct-12 15:48:00 |
/steih7wt/an/main comnlete familv luptrai 0 == comnlete! 20189-0ct-12 16:18:00 X

Notifications: [BBBHEAC Late |Restartedd 17:20



Handling data
Operational IFS

Outputs: results

Inputs:
 invariant (static/ancillary) data
 Initial data
* Driving data/observations

Other experiment

SUONeAI3SgO

Central filesystem MARS or ECFS archive

driving
data

initial
data

invariant
data

My experiment
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Code dependencies

* IFS code
— ifs-source: Fortran source code
— ifs-scripts: Korn shell scripts
— Ifs-defaults: templates for configuration of experiments

— ifs-suites: definition of experiment pipeline / ecFlow suite

« Supporting libraries: ifs-bundle
— Build machinery: ecbuild

— In-house developed: eccodes, MIR, fckit, eckit, MARS client, ...
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Branching models

o
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feature
branches develop

release
branches

hotfixes master

Author: Vincent Driessen

Original blog post: http://nvie.com/posts/a-succesful-git-branching-model
License: Creative Commons BY-SA

\"

—*

Tag
0.1

0.2

Tag
1.0



Belle’s new IFS feature

Problem: everyone
needs to run a
control experiment

Problem:
possible bugs or
Interactions
between features

P g
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Belle fixes a bug &

Tag CY47R1.1

time

Problem: how do
we merge the
hotfix into an old
release?

Tag CY47R1.2

o
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 10



A better workflow for the IFS

<
R
00

Controls
made
available

Undesirable
interactions
caught early

© cvarrivt

o

O

© cvarrivz

Incremental
merging
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Long live the release branch!

Hotfixes merged
into relevant
release

branch(es)

o
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Tag and new
controls if results
change

© e cvarr12
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It's complicated!




Continuous integration

» Scientific evaluation needs humans!

* Bit-identical changes only

Overnight
integration
tests
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time

If tests
successful,
merge into
master

master

® v frequently
° & merged into
& .\V
G release

branch

o CY47R1v2
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Workstation build and test system

ifs_t21_test_fc

g 2 VAR A7 (R w2 T i e e B

ifs_t21_test_fc_tegen

ifs_t21_test_fc_tegen ............

ifs_t21_test_adj

£ - ok o 1068 v oy - [« (SRR RO R URER R UR TR IR TR TR

ifs_t21_test_tl_taylor

TS 21 tast -t -taylor «vorrwwrnns

ifs_t21_test_np2

1S 82 . tesh AP v R R R

ifs_t21_test_nt2

FESUEZ] SBASE MR o i s i saneenarie

ifs_t21_test_sv

TEESER1 RS ESIRY - ey o meraerareerarere

ifs_t21_test_sppt

TS EasELSPPE v v s

ifs_t21_test_hybrid

1fs 821 test: hybrad v vvvwvns

ifs_t21_test_updclie

ifs_t21 _test_updclie .............

ifs_t21_test_updclie2

PRS2 tesEoUpdETBE: « v v v v v

ifs_t21_test_compo_fc

1TSS 21 Xast compo 0 v v vwwwvmnnns

ifs_t21_test_compo_fc_climrad

Test project /tmp/tmpdir/diab/git/ifs-builds/CY46R1/build
Start 898:

1/18 Test #8098:
Start 899:

2/18 Test #899:
Start S00:

3/18 Test #900:
Start 901:

4/18 Test #901:
Start 902:

5/18 Test #502:
Start 903:

6/18 Test #903:
Start 904:

7/18 Test #504:
Start 905:

8/18 Test #9065:
Start 906:

G6/18 Test #906:
Start S07:

10/18 Test #907:
Start G08:

11/18 Test #508:
Start 909:

12/18 Test #909:
Start 910:

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

44,

12.

12.

16

06

AT

.20

ol

12

.91

.50

.79

.98

77

87

.80

secC

sec

secC

sec

secC

secC

sec

sec

sec

sec

secC

sec

F an )
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

15



Pre-built module

£ diab:PreplE5S [1.9.1837]

Window File Options  Help

]
[~ /U diab = ATrUnT Zpianilibraries
dh 4711
f %BID h72p Frebuilt IFS-bundle module
¢ BTy an [ ] IFE_BUMNDLE_MODULE - Prebuilt IFS-bundle to use Build within experirment

@ Data assimilation mode
@ Dates and times
@ Description GIT
g g?{?;;g;;:;gpﬁﬁggggé L] GIT_WERSIOM - Git environment module wversion |2_1 71 |
@ Initial data . .
@ Model uncertainty repres D IFS_GIT_CEMTRAL_URL - URL for ECMWE Bithucket it |ssh:ﬁgit@git.ecmwﬁintTEIEIQ |
3 TJETq%Obier;at:'Dn contr Use same gittag for all IFS repositories
@ perturbations con i i o .
@ NEMO physical settings 1 [ ] IFE_ALL_GIT_TAG - Autamatically apply this gittag for all the unset IFS_*_GIT_TAG belaw T — -
@ MEMODVAR assimilation
@ Ccean general, resolutig — e
@ Ocean-atmosphere coup Its- Seripts ) ) )
@ Resolution, general sety IFS_SCRIPTS_GIT_REPOQ - URL for [FS scripts git reposiory |p..nch owners Bitbucket Repository -
@ Submit options
@ Surface fields IFE_SCRIPTS_GIT_TAG - Git tag (hranch name) far scripts dag_CY4ER1_for 47R1_vE
@ Accounting, system prop — — —
@ ~ddyour owen Variables, ) i
@ Archiving ifs-sUites _ . .
@ Augmented Contral Vari IFS_SUIMTES_GIT_REPQ - URL for IFS scripts it repository (g - miners Bithucket Repository -
@ Bias correction
g glc?t"cnkp:lnlils;:-lllzuepstinns debu IFS_SUITES_GIT_TAG - Gittag (hranch name) for scfipts  [yian_cv4eR1_for_47R1_v6
@ Copy history
@ Coupledwave model se ifs-source
: E;:Tf;:nuew IFE_SOURCE_GIT_REPO- LIRL for IFS source git repository Main Central Repositary -
@ Ensermble Data Assimilg IFS_SOURCE_GIT_TAG - Gittag (branch narme) for Source  [ar Cy4oR1_for 47R1_vE

@ Ensemble Kalman Filter
@ Forecast errar handling
@ GemsiCThM coupling ifz-bundle




Possible future improvements .

» Version control of invariant data files

* Run experiments inside a container

P o
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Summary

IFS tools and workflow adapted for:
» Ensuring reproducibility
» Long-running experiments for statistical significance

» Enabling scientific evaluation

But we’re taking ideas from non-scientific workflow!

o
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Thanks for listening!




Extra slides
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Themed merging

Feature branches

ODB

Pre-merge branches

Optimization of improvements

EDA post-
processing

archiving
refactor

All-sky MW
upgrades

Update on IASI and
CrlIS observation IR land surface

errors emissivity atlas

IR aerosol
Slant path detection
radiative S
transfer

bias

Bit-
reproducible
theme

Technical &
passive
theme

Satellite &
assimilation

correction
of aircraft T

Strat-only =
model error Vertical
forcing correlation
for SYNOP
analysis

theme

use Sonntag
formula for
background

humidity

e
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Themed merging (2)

Pre-merge branches Prototype release branches

vO
4

Bit-
reproducible
theme

Technical &
passive
theme

Satellite &
assimilation
theme

< ECMWF



