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Overview

1.CESMZ2, CIME and the Case Control
System.
2. Expanding CIME workflow capability

3. Projects using CIME workflow:
a. Basic experiment workflow
b. Ensemble workflow using CYLC
c. NCAR/ICCC CMIP6 Large Ensemble
d. Seasonal Forecast Experiment
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CESM2

e Version Control
o Each component has its own version control and
governance
o Top level repo is a collection of hashes referring to
component repositories
o Component repos may use git or svn
o Managed via an NCAR developed tool manage_externals
e Supports a diverse user community and range of hardware
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to 2014). Impose changing
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end of all the perturbed runs
branching from the end of this
histarical run end before the
end of the control. Only one
ensemble member s requested
but modalling groups are
strongly encouraged to submit
at least three ensemble
members of their CMIP
historical simulation
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run ta ensure that the end of all the
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the end of the contral. Only ane
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encouraged to submit at east three
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istorical simulation.
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CIME:
Common Infrastructure for Modeling the
Earth
A collection of earth system model
infrastructure tools

e Case Control System
o Create, build and run an experiment
o Unit testing
o System testing
o Record experiment provenance
e Inter-component Coupling Infrastructure
e Data Models (permits control of feedbacks)

CIME is used by CESM, E3SM, NORESM
and is being considered for use in UFS



The CIME Case Co System
(CCS)

The CCS is an extensible, coherent and
coordinated set of object-oriented
python scripts which uses a library of
python objects along with data in xml to
design, build and control the run of an
earth system model.

The CCS has been designed to facilitate
and encourage community
collaboration!
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Basic climate model workflow

create an
experimental
case

build the

model

archive

model » postprocess
output




CCS workflow generator

The CCS provides a basic workflow
generator which uses queueing system
native dependency tools to schedule jobs
in @ workflow.

Limitations:

e all jobs are submitted to queues
e no submission clock or calendar support
e limited to a single case

Use preview_run to view the current
workflow.



XML Elements of a workflow definition.

e workflow_jobs {case, [prepend], [append]}
o job {name}

template (script template to

submit)

dependency (other job that must
complete first)

prereg

(logical to include in workflow)

runtime_parameters

e tas

K_count

e tas

KS_per_node

® Wd

ltime



Adding CYLC

CCS provides a script
generate_cylc_workflow.py to
translate a CCS workflow to a CYLC
suite.rc

e Provides support for ensembles

e Allows the user to customize workflows
with all of the extensive feature set of
CYLC

https://cylc.qithub.io/



https://cylc.github.io/

CESM2 Large Ensemble Experiment

e Cooperative project with ICCP South
Korea

e 100 member ensemble climate study
running from 1850-2100

e Will be run on the ICCP system Aleph
with postprocessing and data storage at
NCAR
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NCAR/ICCP CESM2 CMIP6 Large Ensemble
Experiment Workflow
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Foundational CESM2 workflow
experience:

We would like to acknowledge and credit
the work done by NCAR’s ASAP group,
especially Sheri Mickelson, in
instrumenting CESM2 with CYLC for the
CMIP6 experiments.

e CMIP6 Experimental Status (since August 2018)
—Have run 979 different CESM cases.

—Published 690 cases.
—Generated ~1.3 PB of compressed (lossless) time series files.

—Published ~310 TB of compressed CMIPG6 files to ESGF.



CESM Ensemble veriicaion test

CESM-software engineers

B |
79
@ (provided in CESM release)

CESM-user

CESM2 Ensemble Verification

new CAM new CAM \

output 1 output 3 y
i B Please see CESM2 Python Tools for details or for help with this form see DiscussCESM

new CAM — ‘

output 2

ECT & UF-ECT ~oniy me FiLes

Run 1

& Choose File | Mo file chosen

Run 2

I=} Choose File | NO file chosen

=i Choose File | Mo file chosen

The process will take 6-10 minutes or more to complete




CIME

github repository:
https://github.com/ESMCI/cime
documentation:
esmcl.qgithub.io/cime

developers guide:
https://github.com/ESMCI/cime/wiki/CIME-Developers-Guide

Questions?

Thank You


https://github.com/ESMCI/cime
http://esmci.github.io/cime
https://github.com/ESMCI/cime/wiki/CIME-Developers-Guide

