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Background

Development began in 2019 by IOOS and its partners to evaluate
commercial cloud use for regional coastal modeling.

Models:

Operational NOSOFS ROMS and FVCOM Models

LiveOcean — University of Washington

WRF/ROMS ESMF Coupled (Hurricane Irene test case)
ADCIRC (Hurricane Florence test case)

Cost estimate for Cook Inlet Ocean Forecast System (CIOFS)
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Sandbox Goals
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Access Connect  Collaborate R202R Reduce Costs Reduce Effort Governance

e Provide entry to HPC cloud computing
e Encourage community development of models
e Make it easier

e Ensure computational costs are allocated to various projects appropriately




Sandbox v2

® [nfrastructure as Code — Terraform

® SLURM Workload Manager
® Spack Package Manager

® JupyterHub

® Authentication with Google
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Modeling Software Stack
4 N/ . o )
Interface SSH Terminal \ @y/t/;?ﬂarb/
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> <7 <
Cloudflow O N
Workflow it Feian, G SLURM Scheduler <7l

/ \_

Models | NOSOFS ][ LiveOcean ][ WRF/ROMS ][ ADCIRC ][ ??? O GitHub

o NOAA-EMC NCEP Libs »
Libraries | Intel MPI i N
ibrari ][ HDF5 ][ NetCDF ][ ESMF][ (wrib2, prod util, etc) ][ Modules |J* Spack S3-Mirror

\/
J\.
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J\o

\
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Compilers GCC 8.5 ][ Intel oneAP! @ RPMS

\/
J\o

0S Amazon Linux, RedHat Enterprise, CentOS AMI

ROMS: CBOFS, CIOFS, DBOFS, GoMOFS, TBOFS, LiveOcean
FVCOM: LEOFS, LMHOFS, NGOFS, NEGOFS, NWGOFS
Other: ESMF WRF/ROMS Irene, ADCIRC Florence, SWAN/ROMS New York Harbor



JupyterHub Features

File explorer

Text editor

Shell Terminal

Interactive Notebooks

Multi-language support
(Python, R, Matlab, et.al.)

File  Edit

Lel

-~ .-

failed_attempts.i...
image_encoding....
plotting_job.json
sandbot_annotat...
7] sandbot_current...
sandbot_current...

sandbot_current...
(%] sandbot_latest_ ...
@ sandbot_latest_f...
[® sandbot
2 sandbo\_laxesu

@ sandbot_test_jo...
7] sandbot_test.ipy..
@ sandbot_test.py

["] sandbot_vector.i.
D testing.fost

~ Jupyterhub

Login

Sign In
Username:

patrick

Password:

proveren ®

Don't have an user? Signup!

View Run  Kernel
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Q

| cloudfiow / notebooks

Last Modified
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[ sandbot_latest_fest.ipynb @
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return imagename

def main():
ds_ofs = dsofs_latest()
indexfile = f'docs/index.htnl'

if not os.path.exists(*./docs"
os.makedirs('./docs"')

bucket = 'io0s—cloud-ww'

storageService = S3Storage()

sal

rho_vars = ['temp',"zeta",
imagelist = [1

for var in rho_vars:

imagename = plot_rho(ds_ofs, var, s3upload=True)

imagelist.append( inagenane)

make_indexhtml(indexfile, imagelist)

B Terminal 1

9 4096
3 i i 4096 Apr
r-x 2 jupyter-patrick jupyter-patrick 4096 Apr

Lrwxrwxrwx 1 jupyter-patrick jupyter-patrick 4 Apr

13 ick § i 8740 Apr
ipynb
drwxr-xe-x 8 r root 4096 Apr
~rw-r--r-- 1 jupyter-patrick jupyter-patrick 2190 Apr

2 i i 4096 May

3 i i 4096 May
druxr-xr-x 8 jupyter-patrick jupyter-patrick 4096 Jun
v 1 root oot 981 Aug

1 254 Aug

8 4096 Aug

5 . .

1 jupyter-patrick jupyter-patrick

i : S

1
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ip-=10-0-1-161:~> mkdir Demo

1
Cloning into "Cloud-Sandbor ..
+ Enunerating objects: 1702, done.
Counting objects: 100% (448/448), done.
Compressing abjects: 1008 (302/302), done.

storageService.uploadFile(indexfile, bucket,

‘index.html', public=True, text=True)

Sloud-Sandbox

2
2021 .conda
2021 pata

2021 com -> /com
2021 hycom_roms_regrid_trial.

2021 ..
2021 PETO.ESMF_LogFile
2021 .ipynb_checkpoints
2021 csv2json

14:16 Cloud-Sandbox
16:54 .viminfo

16:21 gridded
6 Xarray

130 .bash_histo

8 TDS-TEOFS-Test . ipynb

0 test

Demo> git clone https://github.com/i00s/Cloud-Sandbox.git

Total 1702 (delta 315), reused 248 (delta 144), pack-reused 1254

Receivung objects: 100% (1702/1702), 6.94 MiB | 32.44 MiB/s, done.

tas: 1008 (1167/1167), done.
%

4096 Dec
4096 Dec
3 ick 4096 Dec

753
ip-10-0-1-161:~/Demo> (]

Mem: 34156 MB

117:58 .
117:58
1 17:58 Cloud-Sandbox

&  Python 3 (ipykeel) O

plot_roms.py X | = plotting_demo.py x

" plotting routines for ROMS forecasts """

import os
import sys

inport PIL.Ina
inport matplotl)h pyplot as plt
inport netCDF4

inport numpy as np

inport pyproj

is a fix for matplotlib 0SX thread issue
plt.swucn backend( *Agg*)

if os.path.abspath(‘..') not in sys.patl
sys.path.append(os.path.abspath(

from plotting import tile
from plotting import shared

__copyright__
__license__
—email__

“See LICENSE.txt"
“patrick. tripp@rpsgroup. com”

EPSG3857

= pyproj.Proj ('EPSG:3857")
TILE38ST = )

tile.Tile3857(
debug = False
def make_png(varnanes, files, target):
for v in varnanes

for f i
if no: ts(target):

Mode: Command  ©  Ln1, Col 1

"Copyright © 2020 RPS Group, Inc. ALL rights reserved."
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sandbot_latest_fcst.ipynb




Deployment options and Possible use cases

Deployment options

e Self deployed/hosted: Deploy using your own cloud account and funding
e |OOS hosted: NOAA AWS Government Cloud

e RPS hosted: Isolated/secure VPC

Some possibilities

e Shared usage, split funding
University graduate courses
Hindcasts/Reanalysis

R20

Quasi-operational fail-over




Since 2021 DMAC

e CIOFS hindcast cost analyses

e Cost and performance evaluation of AWS’s new AMD hpc EC2 instances
e Comparison of Intel and GCC compilers on Intel and AMD cores

e Software and library installation using Spack Package Manager

e Improved node setup scripts, software and driver installation

e Improved plotting routines for FVCOM and ROMS grids

e Updates and bug fixes




Progress

-_
jupyterhub
JupyterHub integration on the head node e
H H H ~ R n=.=n
e sign in with Google account L
e or sign in with GitHub account SI m
e or sign in with other OAuth providers workload manager

SLURM Workload Manager
e Manage the compute resources

e Fine grained accounting of usage

S Coastal Modeling Cloud Sandbox

The cloud sandbox is an
environment that

promotes community,
experimentation
and learning

Dedicated I0O0OS website
e Documentation, on-line community




Futu re @{895 Coastal Modeling Cloud Sandbox =~ Overview  GetStarted  Documentation ~ Community G ithub  About
_ The cloud sandbox is an
e \Website launch

environment that

e UFS Weather Applications promotes community,
experimentation

e UFS Coastal Applications and learning

e Sandbox Workshop/Code-Sprint

e Refactoring

2] il

WHY USE IT? HOW IS IT USED NOW?

e Improve Terraform scripts
_ _
e Option to use pre-built AMI

‘ 2
WHAT IS IT? WHO IS IT FOR?
A powerful virtual environment to run regional coastal models. e scientific community, industry, and others.

e ARM Graviton testing and support

e Singularity containers?




Links, Q & A

Links:

https://qithub.com/ioos/Cloud-Sandbox

https://github.com/ioos/nosofs-NCO (v3.2.1)

https://ioos.qgithub.io/Cloud-Sandbox/ - Workflow API reference

http://prototype.ioos.us:5000/ - IOOS Cloud Sandbox in development
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https://github.com/ioos/Cloud-Sandbox
https://ioos.github.io/Cloud-Sandbox/
http://prototype.ioos.us:5000/

