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Challenges in the development of GEFS v12

• Science and Scope
– Adding new capabilities
– Coupling with wave model (One Way)
– Coupling with aerosol model (One Way)
– Extending scope of products

• Implementation Requirements
– Reforecast – Phase 1 and 2 (30 Years)
– Retrospective Atmosphere Only (2.5 Years)
– Retrospective Atmosphere + Wave (1 Year)
– Retrospective Atmosphere  + Aerosol (1 Year)
– Producing  protype ecFlow scripts

• Working on the Different Platforms
– NCEP operational machines (WCOSS P1/2, Cray, DELL 3, DELL 3.5 (Future) …)
– NOAA research machines (Theia, Hera, Jet …)
– Cloud (AWS)
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Simplifying and optimizing workflow management is one of the 
critical tasks in the development and implementation of GEFS v12



Flowchart of GEFS – Atmosphere
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Flowchart of GEFS – Atmosphere + Wave
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More Complicated



Flowchart of GEFS – Atmosphere + Wave + Aerosol
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Final Package
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What is pyGEFS?
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pyGEFS

Compile & Build

Generate 
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Generate 
ecFlow Suite

Submit Crontab
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Clean GEFS

Automatically 
Configure on 
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Working on

pyGEFS: A group of python scripts, supporting shell scripts and test files used to manage the 
workflow of GEFS

Functionality



Legacy Configuration and run GEFS
• clone GEFS

• cd GEFS/sorc

• mkdir ../exec

• mkdir ../util/exec

• module purge

• module use ./

• module load 
Module_gefs_v12_machine 
[machine: cray, wcoss, hera …]

• ./build.sh

• ./install.sh

• cd ../rocoto

• …
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Configure and run GEFS using pyGEFS

• clone GEFS

• cd GEFS/rocoto

• ./compile_install_all.sh -c yes   -r yes   -b yes   [-f user_full.conf]
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Input of pyGEFS

• user configuration file

– user_full.conf

• py/user_wcoss_dell_p3.conf

• py/user_cray.conf

• py/user_hera.conf
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Rocoto XML/ent gefs_dev.parmcron_rocoto

./compile_install_all.sh -r yes

user_full.conf pyGEFS user_machine.conf



1) Flexibility of the Configure File
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Separate the workflow management from the main GEFS

Add description to the variable

SDATE                   = 2019110500 # Start Date
EDATE                   = 2019110500
npert = 30 # Ensemble Size

SOURCEDIR              = PathToGEFS



2) Flexibility to add/modify parameters passed to GEFS
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Modify/add variables (as below) 
for both environmental and 
scientific parameters

gefs_dev.parm

GEFS v12

Read

export var=${var:-0}



3) Flexibility to run different task configurations
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Either to RUN selected group(s) of tasks

Or to RUN specific task(s)

Good for Development



4) Flexibility to modify resources of existing task and add new task

## extractvars***************************************

#extractvars_walltime = 00:30:00

#extractvars_nodes = 1

#extractvars_ppn = 1

#extractvars_tpp = 1

#extractvars_memory = 3000M

#extractvars_queue = &CUE2RUN;

#extractvars_dep = <taskdep task="ensstat_high"/>

13

## new_task**************************************************

new_task _walltime = 01:30:00

new_task _nodes           = 1

new_task _ppn = 2

new_task _tpp = 2

new_task _memory       = 5000M

new_task _join               = &LOG_DIR;/@Y@m@d/gefs_extractvars_@H.%J

new_task _queue           = &CUE2RUN;

new_task _dep                = <taskdep task="ensstat_high"/>

Existing Task in user_full.conf

## extractvars***************************************

#extractvars_walltime = 00:30:00

#extractvars_nodes = 1

#extractvars_ppn = 1

#extractvars_tpp = 1

extractvars_memory = 6000M

#extractvars_queue = &CUE2RUN;

#extractvars_dep = <taskdep task="ensstat_high"/>

New Task

./compile_install_all.sh -r yes



5) Flexibility to modify the dependency of a task
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## extractvars**************************************************

extractvars_walltime = 00:30:00

extractvars_nodes = 1

extractvars_ppn = 1

extractvars_tpp = 1

extractvars_memory = 3000M

extractvars_join = &LOG_DIR;/@Y@m@d/gefs_extractvars_@H.%J

extractvars_queue = &CUE2RUN;

extractvars_dep = <taskdep task="ensstat_high"/>

1. Add dependency automatically
a) user_machine.conf
b) programmed in scripts

2. Manually modify user configure file

extractvars_dep = Means no dependency for this task

Modify manually



Summary

• Main features of pyGEFS

– High portability/standalone package

– High flexibility and expandability

– Easy to modify and adapt

– Compatibility for upgrade (version)

• Application

– Model Development on all NOAA machines

– Running GEFS Reforecast

– Running GEFS Retrospective Forecast

– Generating ecFlow scripts
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Real-Time Monitoring System for Reforecast
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DATA Archive



Real-Time Monitoring System for Retrospective

17



Thanks!!!
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