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HPC Support Teams:

Support client software
Develop software

Maintain cluster software

[Develop procedures]




Manual Testing is:

& Time Consuming

& Difficult to Port

& Content Management




The Harnes
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The Harness: Pavilion Features WN

YAML-based Configs
YAML-based Configs
Extensible Python Plugins

Extensible Python Plugins
Portable Tests



The Harness: Pavilion Features WN

YAML-based Configs / System & Job \
Extensible Python Plugins Results Parsing
Portable Tests Splunk Compatible

Automated Results Analysis K Python Plugins /
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The Application:
Developers

CEnergy Exascale

Earth System Model
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Over 100 scientists and
software engineers

Multiple DOE laboratories &
universities

& Secretary of Energy's

Achievement Award in 2015

E3SM supplies configurations in
support of customers running
on LANL HPC Systems



The Application Purpose

I Earth System Modeling
| Earth System—Simulatiorr 4

3 E'anh SystenT Predictioh” 1
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Energy Exascale

Earth System Model




The Application

E3SM

Energy Exascale

Earth System Model

Purpose

| Earth System Simulation |
| Earth System Prediction |

Facilitate Scientific
Understanding

Water Bio- Cryo_
CYCIG Geo- sphere
Chemistry
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The Application

CEnergy Exascale

Earth System Model

Informs Decisions on

Energy Sector Vulnerabilities

National Nuclear
Stockpile Stewardship

Other Exascale-Class Problems
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e3sm.yaml

comp_mpi
"{{comp_mpi.name}}"
raw

name "intel_ompi" compiler "intel" mpilib "openmpi
"impi’

mpilib

name "intel_impi" compiler "intel
name "intel_mvapich" compiler "intel" mpilib “"mvapich"”

name "gnu_ompi" compiler § ' mpilib "openmpi"

name "gnu_mvapich" compiler "gnu" mpilib  "mvapich

CPL ATM LND ROF ICE OCN GLC WAV

source_path
modules

cmds




S -

®@®® e3smyaml

variables.comp_mpi:
- { name: "intel_ompi",

compiler: "intel",

mpilib: "openmp1l

name: "intel_impi",

compiler: "intel",

mpilib: "impi"

e3sm.yaml

gt

- './create_newcase --handle-preexisting-dirs -r -v -case {{case_root}}/{{e3sm_case}}

-compiler comp_mpi.compiler -mach {{sys_name}} -mpilib comp_mpi.mpilib

-project {{project}} -compset {{compset}} -res {{grid}}"'

e X LR . .

—

-
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./xmlchange
./xmlchange
./xmlchange
./xmlchange
./xmlchange
./xmlchange
./xmlchange
./xmlchange

e3sm.bash

env_mach_pes
env_mach_pes
env_mach_pes
env_mach_pes

env_mach_pes.
env_mach_pes.
env_mach_pes.
env_mach_pes.

.xml
.xml
.xml
.xml

xml
xml
xml

-id
-id
-id
-1id
-id
-id
-id
-id

00

e3sm.yaml|

“[~./xmlchange -file env_mach_pes.xml -id NTASKS|

NTASKS_CPL
NTASKS_ATM
NTASKS_LND
NTASKS_ROF
NTASKS_ICE
NTASKS_OCN
NTASKS_GLC
NTASKS_WAV

$NPROCS [CPL
$NPROCS_ATM
$NPROCS_LND
$NPROCS_ROF
$NPROCS_ICE
$NPROCS_OCN
$NPROCS_GLC

$NPROCS WAV
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00 e3sm.yaml

results_parse:
regex:
tot_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timingx{{e3sm_case}}x'

regex: 'TOT Run Time:\s+((2:\d+\.)?\d*) seconds'
action: 'store'

cpl_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}x'
regex: 'CPL Run Time:\s+((2:\d+\.)?\dx) seconds'
action: 'store'

atm_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timingx{{e3sm_case}}*'
regex: 'ATM Run Time:\s+((?2:\d+\.)?\d*) seconds'
action: 'store'
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Production Tests
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Inputs & Validations

Performance & Analysis Tools

Performance Characteristics
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What's Next

Working with E3SM Developers

Performance Analysis

Identify bottlenecks revealed with
profiling
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INFORMATION
| https://github.com/hpc/pavilion2
https://e3sm.org

B https://esaf-node.linl.gov/projects/e3sm/

https://www.splunk.com/

ART

https://www.pinclipart.com/pindetail/wxJwh https-ope
nclipart-org-http-goo-gl-zvscfc-cartoon/
https://www.nationalobserver.com/2019/02/06/news/
2018-was-worlds-fourth-hottest-year-record
http://aharchaou.com/on-global-warming/
https://meetings.pices.int/publications/presentations/2
018-Climate-Change/S16-1400-Ringler R.pdf
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comp_mpi
"{{comp_mpi.name}}"
raw

name: "intel_ompi” sompiler "intel" mpili "openmpi”
name  "intel_impi"” compiler "intel" mpilil "impi"

name: "intel_mvapich" compiler "intel” mpilit "mvapich”

name: "gnu_ompi" compiler "gnu" mpilib "openmpi”

name: "gnu_mvapich" compiler "gnu" mpilib "mvapich"

CPL ATM LND ROF ICE OCN GLC WAV

source_path

modules

regex

Photo by USGS on Unsplas


https://unsplash.com/@usgs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/earth?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Photo by USGS on Unsplas

permc on comp_mpi

subtitle

scheduler raw

variables
comp_mpi
name
name
name
name

name

components

env
source_path

module

env

cmds

result_pars
regex

mpilib

"{{comp_mpi.name}}"

"intel_ompi”
"intel_impi"
"intel_mvapich”
"gnu_ompi”

"gnu_mvapich"

CPL ATM LND ROF

compiler "intel”

compiler "intel”

compiler

compiler "gnu"

compiler "gnu"

ICE OCN GLC

"intel™”

mpilib
mpilib
mpilib
mpilib

mpilib

WAV

"openmpi”
"impi"

"mvapich”
"openmpi”

"mvapich”



https://unsplash.com/@usgs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/earth?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

"{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*'
"TOT Run Time:\s+((?:\d+\.)?\d+) seconds'
‘store’

'{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*"
'"CPL Run Time:\s+((?:\d+\.)?\d+) seconds'
'store’

'{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*'
'ATM Run Time:\s+((?:\d+\.)?\d+) seconds'
‘store’
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raw

CPL ATM LND ROF ICE OCN GLC WAV
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The Application

E3SM Executive Committee Council

David Bader, Chair; Ruby Leung, Chief Scientist; Mark Taylor, Chief Computational Scientist; Renata McCoy, Project Engineer

Biogeochemical Cycles Cryosphere Group Infrastructure and Data
Group Stephen Price Mgmt Group
Kate Calvin Wuyin Lin Robert Jacob
Susannah Burrows Mark Petersen Chengzhu (Jill) Zhang

Performance Group Water Cycle Group

Phil Jones Chris Golaz
Sarat Sreepathi Luke van Roekel

Epic Leaders Epic Leaders l Epic Leaders Epic Leaders Epic Leaders

CORE ACTIVITIES _

Software and r:\onhydr:dynsan;lc
Algorithms Sub-project Ep ‘ere i
project
Andy Salinger Peter Caldwell

Atmospheric Physics Land and Energy Sub-
Sub-project project

Shaocheng Xie Ben Bond-Lamberty

Epic Leaders Epic Leaders Epic Leaders Epic Leaders

NEXT GENERATION DEVELOPMENT

YA



JEN PLAYING
AROUND

variables.comp_mpti:

- { name: "intel_ompi",
compiler: "intel",
mpilib: "openmpi"

- { name: "intel_impi",
compiler: "intel",
mpilib: "impi"

- { name: "intel_mvapich",
compiler: "intel",
mpilib: "mvapich"




Results Parsing

tot_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*'
regex: 'TOT Run Time:\s+((?:\d+\.)?\d+) seconds’
action: 'store'

cpl_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*'
regex: 'CPL Run Time:\s+((?:\d+\.)?\d+) seconds'
action: 'store'

atm_run_seconds:
files: '{{case_root}}/{{e3sm_case}}/timing/e3sm_timing*{{e3sm_case}}*'
regex: 'ATM Run Time:\s+((?:\d+\.)?\d+) seconds'
action: 'store'
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The Test Definition

Took a bash script, ported it to a YAML-based
test definition.

Dealt with permission stuff, differences
between pavilion work-flow and plain
bash-scripts

Talk about process that got me to the code
stuff.

Removed repeated code
Easy to change configurations

32



The Test Definition oo

variables.comp_mpti:
!’ - { name: "intel_ompi",
compiler: "intel",
mpilib: "openmpi"

name: "intel_impi",
compiler: "intel",
mpilib: "impi"

name: "intel_mvapich",
compiler: "intel",
mpilib: "mvapich"




The Test Deﬂnltlon v?riables.comp_mpii

- { name: "intel_ompi",

: "intel",
) '"openmpi"

}

- { name: "intel_impi",
| compiler: "intel",
c /o mpilib: "impi"

}

- { name: "intel_mvapich",
compiler: "intel",
mpilib: "mvapich"

}




The Test Definition
D

base:
build:
cmds:

- '/create_newcase
--handle-preexisting-dirs r -v

-case {{case_root}}/{{e3sm_case}}
-compiler

-mach {{sys name}}
-mpilib
-project {{project}}
-compset {{compset}}
-res {{grid}}
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Before Pavilion
if | $(./xmichange -file env_mach_pes.xml -id NTASKSECPL -val $NBROESHEPH &>>$DEBUGOUT ); then

die "xmichange failed" ; fi

if 1 $(./xmlichange -file env_mach_pes.xml -id NTASKS_ATM -val $NPROCS_ATM &>>$DEBUGOUT ); then
die "xmichange failed" ; fi

if ! $(./xmichange -file env_mach_pes.xml -id NTASKS_LND -val SNPROCS_LND &>>$DEBUGOUT ); then
” die "xmichange failed" ; fi

] if | $(./xmlIchange -file env_mach_pes.xml -id NTASKS_ROF -val $NPROCS_ROF &>>$DEBUGOUT ); then
die "xmichange failed" ; fi

if ! $(./xmichange -file env_mach_pes.xml -id NTASKS_ICE -val SNPROCS_ICE &>>$DEBUGOUT ); then die|

"xmichange failed" ; fi

if ! $(./xmichange -file env_mach_pes.xml -id NTASKS_OCN -val SNPROCS_OCN &>>$DEBUGOUT ); then
die "xmichange failed" ; fi

if ! $(./xmichange -file env_mach_pes.xml -id NTASKS_GLC -val $NPROCS_GLC &>>$DEBUGOUT ); then
die "xmichange failed" ; fi

if | $(./xmichange -file env_mach_pes.xml -id NTASKS_WAV -val SNPROCS_WAV &>>$DEBUGOUT ); then
die "xmichange failed" ; fi

The Test Definition

cyolvi

Under Pavilion
-'set-e'
- "[~./xmichange -file env_mach_pes.xml -id NTASKS {{e3sm tests)}l-val ${NPROCSI{Essmutestsy\n~]"
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