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What are we going to do today?

« Namelist Modifications
« Troubleshooting model errors

o Code Modifications



“I can only show you the door.

. (The Matrix, 1999)
You're the one that has to walk through it”




What are we going to do today?

e Namelist Modifications |

I NCAR

° TrOUbIeShOOting mOdeI Welcome to the CESM Tutorial
erro rS Introduction v

Prerequisites for Success v

— O X I 0OQ
Welcome to the CESM Tutorial

In 1983 NCAR created the Community Climate Model (CCM) as a freely available
global atmosphere model for use by the climate research community. The scope of

Basics W CCM development continued to expand and in 1994 NCAR scientists released the

° Cod e M Od ifi cati o ns Simple XML Modifications v Climate System Model (CSM), a global model that included component models for

Namelist Modifications v the atmosphere, land surface, ocean, and sea-ice, communicating through a central
Troubleshooting rurtime - coupler component. To recognize the broad community of users and sponsors
errors contributing to this effort, the CSM was renamed the Community Climate System
e Model (CCSM). The CCSM model evolved to include ice sheet and biogeochemical

Source Modifications v

modeling and was renamed the Community Earth System Model (CESM) in 2013.
Diagnostics v
Challenge Exercises v This repository includes materials designed to be an introduction to running the
Resdiiices G CESM. The materials were developed to support the CESM tutorial and serve as

reference documentation for all CESM users.

https://ncar.qgithub.io/ CESM-Tutorial/README .html



https://ncar.github.io/CESM-Tutorial/README.html

Namelist Modifications

« What are namelists? How to modify them?
o For instance, let’s change the output frequency of the model.



Namelist Modifications

« What are namelists? How to modify them?
o For instance, let’s change the output frequency of the model.

Question: By default, the model outputs
monthly data and | need to look at the daily
cycle...




Namelist Modifications

« What are namelists? How to modify them?
o For instance, let’s change the output frequency of the model.

Namelist Modifications
Overview

Namelist Variables

Documentation
Customizing Output

Exercise Qverview
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v

B NCAR

Welcome to the CESM Tutorial

Go step by step into the chapter:
Namelist Modifications

Introduction ¥
Prerequisites for Success Vv
Basics v
Simple XML Modifications v
Namelist Modifications A

Overview

Namelist Variables

Documentation

Customizing Output v

Exercise Overview v
Troubleshooting runtime v
errors
Source Modifications v
Diagnostics v
Challenge Exercises v
Resources v

Overview of CESM directories
and the namelist files

CESM Code

components

scripts
(1) create_newcase

o

OXIiI0Q
I I
|share H cpl || atm || Ind ]| ocn || ice || glc ||wav|| rof |

CASE Directory

$CASEROOT

(2) case.setup this is w!
(3) case.build
(4) case.submit
usel cam
Ser_nl_ci
user_nl_cism
user_nl_cim

user_nl_cpl

case.setup creates
namelist modifica

Build/Run Directory

user_nl_mosart
user_nl_pop

| $CIME_OUTPUT_ROOT/$CASE |

L. CaseDocs contains
copy of the namelists
for reference only

(should not
be edited)

bld
$EXEROOT

run

Ind_in
mosart_in
pop_in
av_i

Figure 1: Overview of the CESM directories and the namelist files.

tion files user_nl_xxx

The build script
creates namelists
in the run directory

$RUNDIR .
fm 17 / This is used by the
cism_in model at runtime
drv_flds_i
drv_in

ice_in (should not
be edited)




Troubleshooting runtime errors

o “Help! My run crashed”
e Where/how can | find information about the crash?
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e Where/how can | find information about the crash?




Troubleshooting runtime errors

o “Help! My run crashed”
e Where/how can | find information about the crash?

O i"a :: O Q i= Contents

ﬁ N AR What to do wh
¢ The log files

The log files are files in the format $model. log.*

Welcome to the CESM Tutorial

Introduction N

Troubleshooting runtime A

Prerequisites for Success v « When the model is running, it produces the log files in the run directory:

errors Basics v RUNDIR .
Simple XML Modifications v « When the run completes successfully, the model moves the log files into the
Namelist Modifications > archive directory: DOUT_S_R0OOT

. : ‘ « When the model fails, the log files remains in the run directory RUNDIR
T h e I 0 g fl le S Troubleshooting runtime  »

errors
The log files OverVIew_of CESM directories [NPuTDATA Directory |
_— el . ift and Log fl'eS [ SDIN LDIC ROOT ]
Ing debugging info
[ ] [ ] Com ] [ Coon ] i ] (o ] o]

| cASE pirectory | | Build/Run Directory | ['Archive Directory |
Source Modifications v | CESM Code

Exercise Overview v e (=] [ e )
DR v e —e—] (o] (o] o] [ oI ot]
; 2) case.setup
Challenge Exercises v ] (S)c::::.‘:.l.:: —
SRUNDIR

Resources v =
(1) create_newcase \
Logs files:

- in RUNDIR while it is running
-moved to CASE/logs when run completes

Adding debugging info

Exercise Overview v

= : I_)QUEK If the model crashes the log files will stay in
TIPS the run directory RUNDIR

S

Go step by step into the chapter:
Troubleshooting runtime errors




Source Modifications

« lam bored and | want to go to the next level and modify CESM.
e Forinstance, let’s add a variable into CAM



Source Modifications

« lam bored and | want to go to the next level and modify CESM.
e Forinstance, let’s add a variable into CAM

Your choice: The Red Pill or the Blue Pill

The Matrix (1999): Neo, the main character is offered the
choice between a red pill and a blue pill.

-The blue pill would allow him to remain in the Matrix (a fictional computer-generated world)

-The red pill would lead to his "escape” from the Matrix into the real world and embracing the
sometimes painful truth of reality.



Source Modifications

« lam bored and | want to go to the next level and modify CESM.
e For instance, let’s add a variable into CAM

Source Modifications A
Overview
Source Modification Example

Exercise Qverview v

Go step by step into the chapter:
Source Modifications

B NCAR

Welcome to the CESM Tutorial
Introduction \%4
Prerequisites for Success v
Basics ™

Simple XML Modifications v

= O X0 Q

« Compile and run the model

[ INPUTDATA Directory |

View of the CESM directories

I $DIN_LOC_ROOT |

= [ | e = = [ =) [

Namelist Modifications v CESM Code CASE Directory | Build/Run Directory |
Troubleshooting runtime | $SRCROOT | OASEROOT [ SCIME_OUTPUT_ROOTISCASE |
e ~Icases/case01 |
Source Modifications o~ (2) case.setup
I I | 7 l @) case. build bid # go into scripts directory
. components cime X cd $SRCROOT
Overview i (4] anss wubimit $EXEROOT
L # create a new case
Source Modification Example scripts run .Icreate_newcase --case ~/cases/case01 --compset
. . (1) create_newcase $RUNDIR B1850 --res f19_g17
Exercise Overview v ¥
L cam # go into the case you just created in the last step
" : $CASEROOT
Diagnostics v | [:clce 1
. - Buildconf #invoke case.setup
Challenge Exercises v _ Jcase.setup
_LockedFilu # build th
Resources v uil e executable

qemd -- /case.build

# submit your run to the batch queue
Jcase.submit

il

]

J
L ww3 j These modifications affect all the E
cases built out of this SRCROOT.

Figure: Overview of the CESM directories and the SourceMods directories.




FAQS : [hic ic not a race

« | have not finish Monday’s exercise.
What should | do?

« | already completed all of these chapters.
What should | do?




FAQs
o | am completely confused about the tutorial special queue. What should | do?

= OXiI0Q
h NCAR Special Queues

Welcome to the CESM Tutorial . .
We have a special queue every day for running to ensure you get through the

Introduction 2 Cheyenne queues quickly and get your jobs run. These are only active for
Prerequisites for Success v portions of each day during our lab sessions and change for each session. So
Basics ~ you should be sure you are using the correct reservation queue.

: o Schedule for Tutorial Reservation Queues
Simple XML Modifications v If (Wed 1 0 : 30 - 1 2 : 00) then

Namelist Modifications v " S i o
on : =017 cheyenne
Troubleshooting runtime v Tue 10:30 - 12:00  cheyenne  R1787503 . /X_'m.l Change JOB QUEUE=R17 87531 --force
errors 14:00 - 17:00 cheyenne R1787518 -
Wed 10:30 - 12:00 cheyenne  R1787531
Source Modifications v 14:00 - 17:00 cheyenne R1787589
Thu 13:30 - 17:00 casper R7873845

Diagnostics - v Fri 13:30 - 17:00 cheyenne R1787669 If (Wed 14:00 - 17:00) then
o B ./xmlchange JOB QUEUE=R1787589 --force

Resources o

NCAR HPC Environment

If (Wed at another time) then
./xmlchange JOB QUEUE=regular

NCAR HPC Environment



Clarification about JOB QUEUE

# Change the job queue and account number

If needed, change job queue and account number.
For instance, to run in the queue regular and the project number P93300642 , use the command:

./xmlchange JOB_QUEUE=regular,PROJECT=P93300642



Clarification about JOB QUEUE

# Change the job queue and account number

If needed, change job queue and account number.
For instance, to run in the queue regular and the project number P93300642 , use the command:

./xmlchange JOB_QUEUE=regular,PROJECT=P93300642

- \ = O X IO
‘ NCAR Special Queues
Th is is a n exam ple o n h ow to Cha n ge prOject n u m be r We]come‘to SRSl We have a special queue every day for running to ensure you get through the
Introduction R Cheyenne queues quickly and get your jobs run. These are only active for
a nd q U e Ue . Prerequisites for Success v portions of each day during our lab sessions and change for each session. So
. . . . . Basics v you should be sure you are using the correct reservation queue.
This is NOT the project number you are using for this Simple XM Mocifcations | Sehedlule for Tutorial Reservation Queues
tuto ri al . Namelist Modifications v von A—p L
Troubleshooting runtime v Tue 10:30 - 12:00 cheyenne  R1787503
- - errors 14:00 - 17:00 cheyenne R1787518
To know which project number and queue, please refer Wed  10:30 - 12:00  cheyeme R1787531
Source Modifications v 14:00 - 17:00 cheyenne R1787589
- Thu 13:30 - 17:00 casper R7873845
to: NCAR H PC EnV""onment Diagnostics v Fri 13:30 - 17:00  cheyenne  R1787669
Challenge Exercises v
Resources A

NCAR HPC Environment




Important

Don’t submit runs in premium

Don’t submit the 38 month run in the special queue.

Use the regular queue. ./xmlchange JOB QUEUE=regular



Clarification about gqmove

This common only works if you have not started running yet



Yesterday







