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1_od| A (204012) —Blimits| A (0/0)

. 1 Fello main| A —I[;12 fc| A —fyimodel
Overview — What is ecFlow? T
—E wetbulb
lagl A——[F12] A--
— Distributed workflows management, ke ‘“6”8282’—[ e e — T —
main| 4 —[[12] o —[[fc0015d| o —[dffc T cf|—[3[000]—
f__
- Large Complex Workﬂows’ FEllpgen] A (105/10300) —[gific| A —|§12| A —[Jloper—[difc ;
FEltc3| A (187/16100) —— |5 main jason2| A ——|7|12A—k jason2
— Tasks scheduling, 12 o —lifance
——| 5| belgium
. . —[Hlprod
— Tasks monitoring and supervision (run, stop, check) ke o — (042803
— ce
. ) 5 maroc
— Times, dates and triggers-based execution, [ Hmoesgia-
. o 0 1: ocea| A —|;00| A —/;llalarm| 4 — re otm checking_merge
« Advanced dependencies management, Pop & (Bt Y
-Elisync) A (5/23876) eda A —|Jleda A — 7 |lag/—|:]00|—jsisync
° i i i 3_od2| AH (56472) -Hllimits| A (0/0)
With hierarchical structure, } eaSedo] . (771626)— (H0005] o[l .- g
daily

« With capability to failover and recovery,

It is Open-Source apache license 2.0 and extensible,

s 10 Servers (=== 370 suites == 1.2m tasks

can be integrated with HPC jobs schedulers (Slurm, ...) FD

ECMWF |
® *":-qu

RD

60 Servers p=—-~k 1k suites === 3.m tasks

module load ecflow/5.11.4

ecflow_client --help
ecflow_client --help child

o
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http://www.apache.org/licenses/LICENSE-2.0

Overview — What is ecFlow?

ecFlow is job language agnostic: bash, ksh, python, ...

ecFlow is target agnostic (HPC, cluster, localhost)

Can use Troika submitter

ecFlow is a template engine (JIT jobs creation)

ecFlow used in pure monitoring mode

e Sources http://github.com/ecmwf/ecFlow

e https://ecflow.readthedocs.io/en/latest/index.html

— Documentation and tutorial
« A Server, a client, a GUI, python API, REST API, UDP
« Avisual programming language

« Collaboration between developer, analyst, operators

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

L4 visualise | Jdfor »
(F L

[Jparallel

L4 if_then_else

F L
Hthen

[Jelse v

|4 case_var

L case_meter

STEPw»,.. 240
Ll process
PARAM=_. W .
Ll process
Hm: 0/2
inlemit :lim
(du Liprocess Info:
Adv Liprocess Info:
(Jt - Liprocess - info:
(dr Liprocess Info:
dq Liprocess Info:
(dw Liprocess Info:
T 1 W true
Uithen if:true
if eq complete and not if:true
else v i eq complete and not if:itrue
if:true

Limodel W true
if/model:true
if 0 complete and not if/model:true
L model
If eq complete and not if/model:true
if/model:true
L model
picase v
Liwhen 1 case:VAR == ]

caso:VAR 1= 1
when 2 ~ case:VAR eq 2

case:VAR ne 2
Licase B STEP: 48
when 1 ~ case:STEP eq 1

case=scomplete
when 2 v casa:STEP g 2

so"~<ec

4



http://github.com/ecmwf/ecFlow
https://ecflow.readthedocs.io/en/latest/index.html

ecFlow components

definition file, tasks wrappers, headers « REST-API
ecflow_server » ecflow_udp, ecflow_udp_client
ecflow_client is used by users * Python-API
ecflow_client is used by jobs: child commands Job
o N ECF_HOME |
Definition file client: — submission ECF_JOB_CMD
load suite write
SCM replace node HPC }
— : ecFlow server S
Tasks wrappers read| _cI ient:
ECE FILES init/abort/complete _
— event write
read/write meter '
.check (r/w)
Headers log (w) EJ((;E Ol_LIJg)I\L/JlE
ECF_INCLUDE white-list (r) T A
ECF_HOME —

<> EC
\ & 4 E MWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



1|import os, sys

eCFIOW definitlon flle _ %nrlggr;cﬁg?‘:cf import (Client, Defs, Suite, Family, Task, Defstatus, Label, Edit)

4 | ECF_HOME = os.getenv("HOME") + "/otc-ecflow"
5 | USER = os.getenv("USER")

- Atext file to describe the tasks and their relations & ™ Fasiyi‘foren'i st sorre sersusraon

Defstatus("suspended"),

10 Edit (ECF_HOME=ECF_HOME + "/logs", # where jobs files will be created
] . . 11 ECF_INCLUDE=ECF_HOME + "/include",
 Nodes: sulte, famlly, task 12 ECF_FILES=ECF_HOME +"/files",
13 DISPLAY="", # UPDATE-ME
14 # ECF_OUT=ECF_HOME, # useful for output path definition when different from ECF_HOME
. . . . 15
o Attri bUteS. event, meter, label: to receive Update 16 ECF_JOB_CMD="troika -vv submit -u SUSERS -0 %ECF_JOBOUT® %SCHOST® %ECF_JOB% ", # use troika submitter on HPC
17 # ECF_JOB_CMD="%ECF JOB% > %ECF_JOBOUT: 2>&1", # would be localhost run
18 # HOST="%ECF_NODE%", ECF_JOB_CMD="ssh %HOST% '%ECF_JOB% > %ECF_JOBOUT%: 2>61'", # simple ssh submit
— clock complete cron date day defs_state defstatus .. - - -
F) )/ _ 20 ECF_EXTN=".ecf", # task wrapper extension may be changed
e e .. . . 21 USER=USER,
edit inlimit late limit repeat time today trigger 2 | scHosT="hpe
1 24 Task (" compute"),
zombie ZINn)

26 | definition = Defs(} # a container for suites
definition.add suite(suite)
'8 | print(definition)

suite $USER
family lorenz
defstatus suspended
edit DISPLAY
edit USER $ R
edit SCHOST 'hpc o0
edit ECF_JOB_CMD 'troika submit -u %l , 0 CF_J( s %SCHOS CF_JOB
edit ECF_INCLUDE E/otc-ecflow/include
edit ECF_HOME $HOME/otc-ecflow/logs ecflow_client --replace /$USER/lorenz lorenz.def
edit ECF_FILES Jotc-ecflow/files
edit ECF_EXTN
T opCmo
ta mpute
endfamily
endsuite

infopemd: SCHOST

lorenz —E

o
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ecFlow definition file

definition file(s)

* Onlyconsistency is required in the definition file e

« Asuite can be defined from multiple definition files

.sh —»t .def

« A Suite can be defined incrementally

ecFlow server [* checkpoint-file
— " > .check

 Once loaded, a node can be moved with the GUI 127

\

.def

N

« Keep it simple ©

yml .py

Y

suite $USER
family lorenz

defstatus suspended
edit DISPLAY "'
edit USER $USER
edit SCHOST 'hpc o0
edit ECF_JOB_CMD 'troika submit -u %USER 0 CF s %SCHOS CF_JOB
edit ECF_INCLUDE 4k C-ec \
edit ECF_HOME $HOME/o Flow/logs ecflow_client --replace /$USER/lorenz lorenz.def
edit ECF_FILES = /Tfiles

ECF_EXTN '

tnfopcmd

endsuite

infopemd: SCHOST

lorenz —E

o
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ecFlow: definition-file, checkpoint-file, nodes + attributes

Bl Checkpoint-file written by
ecflow_server

« a definition file
« defs, enddef, history additional keywords

» recent values for states and
variables, next run time in comment

Looping

* repeat, cron, time, today, date, day,
defstatus, autocancel

Scheduling attributes

« trigger, complete, limit, inlimit

Nodes:

* suite, family, task
» (endsuite, endfamily, endtask)

Informational attributes

* label, zombie

Bl Attributes can be classified in
multiple ways:

 Active/passive (task requeued)
» Related with child command or not
» Behavioural: defstatus, complete

used in jobs

« edit (variable)

used in trigger

* Node status, variable, event, meter, limit,

late
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ecFlow: Status

» Task v Node: ecflow_client v inheritance

P
. \Ov~
play suite ?/Cf P ®0°|°
oo R3viae
Unknown 08® Q&
. S g
begin ek o~
,‘(\gg e ™\ C&
»[ Queued } > Submitted > Active —
\ /
I resume ecflow_client--complete
-+ Suspended Defstatus l?eq‘/e — Complete
G,
S ECF_KILL_CMD (kill)
[ ) Attribute f N
> Complete Defstatus :\ Aborted "
\ /
) _ ECF_INCLUDE ecflc;w_client—abort <reasgn>
ECF_FILES
- Aborted ECF_JOB_CMD ~ayg Aborted
\ ~ Script-Edit-Preprocess-Server Log? \ J
Defstatus

e
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ecFlow: Inheritance status v variables v dependencies

 Status inheritance is bubbling up * variables inheritance is top down
* A suite or family node reflects most important status — AVvriable can be redefined lower in the tree
. server node status can be — Lowest value prevail for jobs creation

— Halted: accept only user commands

— Shutdown: accept user and child commands

— Running: additionally, jobs can be submitted * dependencies can be defined on any node
map| A H (430831) Hfelearning] A (68) F N &—7—lnfe: _ — Trigger, complete, time, date, cron attribute
Bl step: 51
ml .. .
21 step: 10 — All conditions must be true to create a job
Ha
——mb . . .
[ e — High dependency will hide the lower
late: late -c 01:00
Ht3 . . . .
Hto o e oriete S P ) Trigger, complete attribute are instantaneous
. . _
F 7 T [lfe) time 00:30 23:30 00:30 % nex —  Date, time, cron attribute have memory
itz day sunday # 2024-Nov-03 [T
—lt3| e time 12:00 (@
_I:date 1**5
T[T time +00:02 # relDuration=0C
—Hlits] @ time 00:02 # expired (B

e
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|#!/bin/bash
,' ‘= a task wrapper file to be turned into a4 job by ecflow

ecFlow: Tasks wrappers / Tasks headers 38 incluce” 1l tocated In ECF_TNCLUDE directory” qsb » trapping (abort) + i

5 | Smanual
| n:nual section
. 71%en
« ECF_EXTN: wrapper extension .ecf .sh .py 4 | wcomment
"J comment section

. * ECF_FILES: wrappers location (r) '%end
key Varlables * ECF_INCLUDE :hea_ders location (r) il, gly‘zl;&ng;;&(;:o;;ews# a header file, WITHOUT preprocessing
'+ ECF_HOME: where .job are created (w) | Snopp

4 £ No preprocessing In this section

| Send

7 echo a variable SSTEPS with no default value shall be found in py-def

l
15
K
|
18 " edit STEP 120 # for example, expected in definition file
l

. .
e template SCprt 20 |echo a variable WPARAM: Z\uith a default value Z, can be omecfiecfttedin py-def

Tasks Wrappers * describe generic or specificwork to do ! ¢ «o1f ecfion cientcomlee @ clesup:

2 | %include <tail.h>

A
LTSI A
incluge “qsud N
M1 &0 aTep The il O0n TINST erfor
st w # fail vhen uting an endeflsed varisble

T k h d * head.h/ gsub.h/tail.h PI9eT X @ echo SCript Lines a8 they e enecuted
aSKS neaders « %include <%QSUB_H:gsub.h%> DAL ECF NMEAECE FORN: 4 e varver vt Sumber

SApart BCF AMEARCE T AV, ¢ The nate oF TALY Current 1ash
0 expart BCF PASSECF PASSH. 2 A unilgee password
| expart ECF_TRYNOAECE _TRYMD. @ Current try sosder of the task
J expart KXY lXD “ # record the process 34, Ao uied for

ECF MICRO % Character *%VARIABLE:default_value% 14 Dutine the path where 1
[ ] L I, ) t, A » eart ’ o 1 gre » A .. \ )
- s, oo, o b i A o R T ¢ o

Val'l abl e/bl OC k/keyvvord *global s,cale or locally in the template script: %ecf micro $

' ERPON ) ('
] w1 - SO o Mg oW ®a't 130
g wait # wait for backgreund process to steop

STl client  Dorttrap o Wity oulon tnt vontnlm wnt

-  ECF_TRIES: number of automatic rerun | trep o @ Pesdve The Trap
Tolerance for failures " |- ECF_TRYNO: job instance number il - AR
(hardware and Software). * Watchdog task to handle known issues

) edlm (\M! mu-u ; sel e

I |wait

! lecflow client - -complete
trap O

exit O

B L
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ecFlow: child commands

 ecflow_client called from a job

* 4 variables:
— ECF_NAME: path for the node in the definition tree
— ECF_HOST,
: EgE:;SSR s;r ' -ilgumbel_return_period| Z
* unique pseudorandom key for current job. Hisapp] A (17785) —— [
« Zombie flagis raised when incorrect. [ maint ECF_PASS FREE
» setto FREEto rescue a child, or in monitoring mode( —Enmu..q | inherited from suite sapp | sapp

Embedded Write mto server Get an |tem from

* init <jid> * meter <name>  wait _ * log <msg> * queue <name>
« complete <value> <expression> <list> # def-file
« abort <reason> * event <name>
* label <name>
<msg>

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 12



ecFlow: troika, a dedicated jobs submitter

» Troika is open-source, developed at ECMWEF | 1 s s 7w Singgen v i Sty F fombies 7 Samefite (O Timeine S

¥, TROs L W o
* Asystem description with a ym| file T —————————
[<F 0. CHE ETRCEAR -y - RTRCEA, OGS wbesl -4 WUSTRS - SICF  OCEITE SOHOE TS 50CF  MONS
* To Interact with remote queueing system - R R

o Bl Brgems oy gyl L

Extra jobs tuning (MEM, THREADS, NPES) = ... . FemE

Menu

Run hooks (pre / post action)

Allow deterministic + load balancing submit

Troika is used in FD/RD/CD/MS workflows

troika 0.2.1

pip install troika (B

Extensible: connections (ssh, local), queuing system (Slurm, PBS, ...), hooks

https://github.com/ecmwf/troika

ecflow-emos-od-oper-.. »o

ecflow-emos-od-oper-001 o 1

E . E [ecflow-emos-od-oper-001] 4. (144540) ——E :“c:z].‘ (i) Info | LsManual 2 Why I Triggers ‘ V= Variables | N Node log | Z Zombies =~ T Suite filter = (D Timeline | 4 Server load =~ 4¥ Settin
-Bledal A 7806) || Y. |-CMD a I ;
Bl as1a- Name * Value

= ) Cfeedinsies ]

E ECF_URL_CMD ${BROWSER:=firefox} -remote "openURL(%URLBASE:www/ecmwf.int?%/%URL:%5)"

:

| S A (0572) ECF_CHECK_CMD %TROIKA% -vv -c %TROIKA_CONFIG% check -u %USER% -0 %ECF_JOBOUT% %SCHOST% %ECF_JOB%
- Elicompo] A (36: ECF_JOB_CMD %TROIKA%S -wv -c % TROIKA_CONFIG% submit -u %USER% -0 %ECF_JOBOUT% %SCHOST% %ECF_JOB%
HEmofc] A (3087 ECF_KILL_CMD %TROIKA% -wv -c %TROIKA_CONFIG% kill -u %USER% %SCHOST% %ECF_JOB%
‘E ‘“_5100 ECF_STATUS_CMD %TROIKA% -vv -c %TROIKA_CONFIG% status -u %USER% -0 %ECF_JOBOUT% %SCHOST% %ECF_JOB%

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 13



ecFlow: Alias

* Interactive way to fix, test, debug

C) comyn sz Q

* Anode created dynamically from ecflow_ui CTD YT I

eowyn 4 —[]elearning

— Edit, click "Submit as alias", Submit

— Afile is created near the task job files (ECF_HOME):

« AliasN.usrM, alias number, job occurrence number

* It can be run multiple times

— It can be deleted directly from ecflow_ui menu

“

—c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

T ﬁfl

L@

{1 exercises
[d visualise

file Panels Refresh Servers Tools Help

(R
’u t1 info:
step: -1
TP step: -1
rOa
FOb
tistep gt 0|
g —-1t2a
jJt4 12 eq complete and not t2:b
2b
o time 00:30 23:30 00:30
geom day sunday
gom time 12:00
date 1.%.*
e time +00:02
s time 00:02

(4]

Notifications: |Aborted Late| Restarted

14

4



ecFlow: users use case

« ecFlow server is hosted in a dedicated VM
— ping ecflow-gen-${USER}-001

« ecflow_ui is run on VDI (or laptop, or HPC)

* Jobs are submitted on HPC

« $HOME is common between VM, HPC, VDI

— .check, .log under $HOME/ecflow_servers

— File ecf.lists to grant or refrain access (rw/r/none)

o)
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ecFlow in Operation: EMOS operational servers

« EMOS servers:
— Display criticality: 1_od, 3 _0d2,5 0d3, 9 ode

« Suite structure reflects on-call criticality:

— Main: critical path
— Lag: archive, slow postprocessing
— Other postprocessing families

— Inner vs outer watchdog

« Suspended suites may be lively entities:
— ECF_PASS: FREE, monitoring mode

Bed2] |

=

— Mirror suite: reflecting a suite on another server

appedhl] A (+1074) - Elsapp| Al 17789) —— run] A — [ ext-contdal- [HIDAL] A -
EDcia -
GMACC 4 -

- Gmaint A —— H-

Hamla -

[ clean] -

aca

[ backup -

[mon|-

| Gimonl | -

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

9_ode > e_48rL
Ali145539) —[[admin] A (62) --

-Ellimits| & (0)--
-Elleda] A (7806)--
o] A (14514) --
-Eime] A (10572) --
-Ellcompa] A (3653)--
-Emefc] & (30878) --
-Eltc3] A (16128) --
-Ellpop] A (8185) --
~Ellocean5] A (939) -
-Ellgeffrt| A (536)--
-Elimars| A (121)--
-Ellemes| A (1631)--
-Blmiror] A (27)--
-Ellsync| & (23876) --
-Ellglofas| A (704)--
-Ellefas] & (2319)--
- Dlerichal A (35) -
-E(sapp] |\ (15435)--
“Hipgen|A (8100)--
{47918) --
{147219)--

(421449) [ [eeda_48r1| A (17473) --

Ble=28rL] A (10079)--

[1—od| A (145539

-Ble] A (14514) —

) El[admin] A (62) --

B limits| A (0)
-Elleda A (7808) --
-Hio| A (14514) ——Llimits| A &
[l main| 4. -
[llag| A --
[ fedepar| 4 -
[E[1001 ] A -
auxmet| Y --
-Eime] A (10572) — [ limits | v
—(Fmain/ -
—[dllag| A --
~Elicompo A (3653)--
-Elimofc| A (30876) --
HElted | A (16128) ——— || perle_ecpds | A --
Hit<3] ) [d|perle_ecpds
—Gmain 4--
—(llag| A --
—E limnits |+
—E limits | & ) --
- [@main] A ———[F[12bc] A --
et
——[@Imake| A @~
——[F[00hw] & — [Hlebs| A
Han F Y
— @] A
Eres A
—E 12 A — Hohs r'y
Ean F
—Ef-: A
—Eewe A
Eres F Y
- [18bd A
— 12w 4
— 00/ 4
—— [o0be] 4 -
- 06bc A --
—tarlug A
I 0
16



ecFlow in Operations: operators’ view

pod pod-alter pod2 pod3 pod-alter ~
ele (e °
A (152544) ~Elleda A (27/17627) —[Jllag] A —[YMD;.. 20231020..
[3l00] » —[dfarchive| 4 -- I Labels g
-Elle] A (37/13546) [Hiag] o —[YMD:... 20231020 ... i
[Hoow] » ——[dffel 4 [ archive_prepare/ - Meters || Aborted
[3/ddh] [] Events |E| Active
[Afarchive| ~ o Repeats ] Complete
ife2g] Om
Giobs) ——— il Jogers S Queued
[ife0301 4 - [fesfel [ Limits ] submitted
[ Limiters ] Suspended
[Ffc080] ~ —|: fc| [ ] Times ] Unknown
- Eime] A (206/78282) ——[Hllag] A-- [ Dates Show all
[Hlext] A—Eﬂ@ A-- [ Late Hide all
[Zmon]| —[YMD;.. 20231106 ... [ variables
[Aback] » E" || Generated variables
E - ["] Auto archive
[Fhind| » —[I[mon]| 4 —— YMD=... 20231106 ... [ ] Auto cancel
—[Alback| & [#nel-- [ "] Auto restore
Eaz-- [ Queues
a6/ —he00t5d| el T [ief] 4 —[3000/ - [imodsleps nef 6
e » ——(F001 13 showal ]
Fcoz2— eps_ne Hide all
[#003|— [ model A—— | step: 186
51004 [ modeleps_nemo| + — WM | step: 150
51005 [{modeleps_nemo| + — WM step: 156
5006/ imodeleps_nemo] 4 — WM step: 144
—E—Eﬂ—ﬂ—ﬂ@—ﬂ‘[@
Hipfwy]
[3120]—[Ahc0015d]—[[pf| —[[pf124| i pfpl]

“Hite3] A (4/16100) [Amain] & —[YMD;.. 20231020 ...

[Hliason2| + ——[7[06A —{iljason2’ «

c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

17



ecFlow: Time critical TC1

module load ecaccess

« Operational suites send events to ecaccess ccaccess-event-list

- subscribe to events for simple jobs to run SEEIEEEE T ClESlILe . SIS

Time Critical Applications v2_ 2015120201

Filter Last update :Wed Mar 29 09:31:51 GMT+000 2023
I n h erl ted Va.” ab I eS _ = 00Z_runs 127 runs |

R R
[L' uns Date&Time Mame Jobs  Status | | Date&Time MName Jobs  Status

- |
MSJ_EVE NT MSJ_STE P L Queues = : lodio/msjobs/00 (9 ltems) = : lodloimsjobs/12 (9 ltems)

- [@] (] Status
29 05:40:15 ms_anlg 18 DONE 28 17:40:15 ms_an06 13 NI

MSJ_EXPVER MSJ_MEMBERS 2905:40:15 mso0 31 DONE | 2817:40:5 msoco 24 NN
29 05:56:07 ms036 53  DONE 28 17:56:10 ms036 60 INIT

MS\] BAS ETI ME Qoo 29 06:06:12 ms072 113 DONE 28 18:06:14 ms072 109 INIT

29 06:27:16 msi44 165 |[ENEE 28 18:27:13 msid4 120 INIT
29 06:41:15 ms192 19 DONE | 28 18:41:13 msi22 12 DONE

—L/00bw | A -- 29 06:55:10 mswave 9  DONE 28 18:55:13 mswave 8  DONE
-1312 make eq complete 29 06:55:10 msmetgram 1  DONE | | 28 18:55:13 msmetgram 1  DONE
—kallobs | A - 29 06:55:16 ms240 100 DOME | 28 18:55:13 ms240 113 DONE
:I:‘I o = : lodimcimsjobs/00 (11 kems) = : lodimc/msjobsil2 (11 ltems)
L ] A --
L [ ave - ﬂight-{f'&"ﬂ{ _ St&p: 240 29 06:40:16 ms000 0 INIT 28 18:40:13 ms000 1 DOMNE
Jolmain/12/ffcimodelstep gt 48 29 06:46:05 ms036 1 ENEE 28 18:46:13 ms036 9 DONE
a1 wetbulb —El: step: 240 Event: /1 odimofclext ID: 445097 Name: ext00h1104 Updated: Wed Mar 29 09:27:23 GMT+000 2023

fofmain/12//fcimodelistep gt 0

Lf'" User:Axel Bonet Refresh Select All
— Ly 000 —I:fn:"l'lME ge 1740 AND /o/main/12/an == complete and fo/n - * -

Jobld Initial Job 1D UserD Creation Date St
21184962 I 112012 2023-03-291
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AT Pmd TIRALD ma 1O0E ARIM fa fmmaim 1 A m fmm med mlvmdimm e (VT
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ecFlow: Time critical TC2

Member State ecFlow suites monitored by ECMWF

Run with special user accounts on HPCF
— Enhanced priority

— Access to redundant computing and storage backends

Use of ECMWEF Dissemination system for data transfers

Shift staff monitor jobs 24/7
— Rerun tasks if failed. follow manual page if present

— Notification to MS responsible team if problem persists

e
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. L. -Blel A (14514) ——[Jlimits| A& Info: 47r3 0076 0076 henr 0001
ecFlow: Time critical TC3 —
- Glfcdepar
. . L (31001 A--
« Adedicated suite run as EMOS O
* Hosted on EMOS operational server 1_od =
« "extern" triggers to o and mc suite B 4 oo -
. . . rElpgen| A (B100)--
« Ecpdsis used to disseminate products -itc3] A (15526) ——Infopemd: SCHOST
- Tested with new cycles as an esuite e
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Questions + Practical
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ecFlow: wrap up

* You learnt:
— Using few ecflow components, server, client, ecflow_ui
— How to start with a suite definition

— How to run one or few tasks with ecflow on HPC

« ecFlow is fun: enjoy ©

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Head.h

"#1%SHELL: /bin/ksh%

%include <qsub.h>

set -e # stop the shell on first error

set -u # fail when using an undefined variable

set -x # echo script lines as they are executed

& Deflner the variables that are needed for any communication with E
%ECF_PORT: # The server port number

export ECF_HOST2ECF_HOST: # where the server is running

" JECF_NAME: # The name of this current task

10 | export ECF PASSECF_PASS: # A unique password

11 | export ECF_TRYNO-%:ECF_TRYNO: # Current try number of the task

12 | export ECF_RID-$$ # record the process id. Also used for
13 # zombie detection

14 | # Define the path where to find ecflow _client

15 | # make sure client and server use the *same* version.

16 | # Important when there are multiple versions of ecFlow

17 |export PATH=/usr/local/apps/ecflow/%ECF_VERSION:/bin:$PATH # on HPC
18 | # export PATH=$PATH/fusr/local/apps/ecflow/bin:/usr/local/bin

19 | # Define a error handler

20 | ERROR() {

OO BEWN =

21 set +e # Clear -e flag, so we don't fail

22 wait # wait for background process to stop
23 ecflow_clieap # Notify ecFlow that something went
24 # wrong, using 'trap' as the reason
25 trap 0 # Remove the trap

26 exit 0 # End the script

27

28 trap ERROR 0§

29 = ecFlow we e started

30 ecﬂow_cllenset -eux
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ecFlow: pyflow

 Closer integration of the suite definition and tasks wrappers
creation with python language:

pyflow-workflow-generator 3.1.6

pip install pyflow-workflow-generator &

— Families and Tasks can be defined through derivation /
composition

— Possibility to define task wrappers in the definition (Script attribute)

— Meta definition: the tasks wrappers are created dynamically in the
"natural” file tree structure

— Optimisation like expressions template with C++, compute in
advance

— Reduce the need for %include header

— Trigger/complete expression naturally expressed with python
language and objects

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



Glossary

« API: Application Programming Interface

CLI: Command line interface

GUI: Graphical User Interface

LLM: Large Language Model

Proxy chain: to run an application through a proxy server

REST:. Representational State Transfer

SCM: Source Control manager

UDP: User Datagram protocol
VM: Virtual Machine

« Workflow: set of tasks and their dependencies

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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ecFlow: important concepts, Zombies

 Jobs are submitted with variable ECF_PASS set to pseudo-random value by ecflow server

 Jobs are defined with unique identifiers ECF_HOST-ECF_PORT-ECF_NAME-ECF_PASS
— A zombie ariseswhen a child command is received and ECF_PASS does not match
— set ECF_PASS FREE # allow communication with zombie

~ ear Fleg
_ 2
Rescue |EE| & (430831) - Gmap| A (27) lorenz| 4~ infopcmd: SCHOST
— Fob off? i compute ACZ
— Kill? En_tc_cnurse

- Terminate?

— ? . =
Delete” (i'Info | ? Why @ V=Variables 25/ Serverlog = N/ Node log | Z Zombies | ¥ Suite filter | (D Timeline = k4 Server load =~ 4¥

Path ~ Type Duration Allowed Password Pid Host Try no Action Child emd G
/map/lorenz/compute user 65 s 300s p6Sodvob 1867810 ac6-183.bullx 3 auto-block init 5
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ecFlow: security

e Designed for collaborative working, in absence of ecf.lists file, access is open
e ecflow server is protected with white list file: ecf.lists

— restricted set of users with read (Script, Output) or read-write access (Edit, Submit)
e \We use specific accounts for operations and research

e Communication on fixed port: ECF_PORT
* black list file for user authentification to access server, suite, node

e Communication may be encrypted: compile with option ENABLE_SSL
« Some jobs are submitted for another user: careful with

— job-file owner, output file owner, ssh settings, queueing system permissions

o
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Components

« SStaarsanpontadieElisdrfbblireg HEMWF) * Definition file: a simple DSL
— User VM ecflow-gen-${USER}-001

— multiple servers can run for one and multiple - Tasks wrappers: a simple template language
users on same CPU in general

— Log file: ECF_LOG
— Checkpoint file: ECF_CHECK
— White-list: ECF_LIST

Client / shell CLI + Python AP * Supervision
— ECF_JOB_CMD

» Tasks headers pure or template language

— Can be used by users and jobs (child

commands) — ECF_KILL_CMD

— Use class for multiple connections at once — ECF_STATUS CMD

* GUI: ecflow_ui — ECF_CHECK_CMD
* UDP (light) client — ECF_URL_CMD

REST-API

<> EC
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https://confluence.ecmwf.int/display/ECFLOW/REST+API+Documentation
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