Storm Surge Computing at NC State

JC Dietrich?,
A Thomas*!, A Gharagozlou*!, JL Woodruff*!, A Poisson*!, CA Rucker*!,
BO Blanton?, JG Fleming3, RA Luettich*

IDep’t of Civil, Construction, and Environmental Engineering, NC State Univ
2Renaissance Computing Institute 3Seahorse Coastal Consulting
4Institute for Marine Sciences, UNC Chapel Hill

HPC User Research Symposium
NC State Univ, 20 November 2018

.;@; - COASTAL RESILIENCE CENTER -
N (\f A ULS. Department of Homeland Security Center of Excellence
®

oo






var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}




SRS

S
N/
Avq‘

AVAVAVANY,
X
A/

TAVAVAVAY
VAN

>
S
S
3
i»
0A

AYAVAVAVAVAV
AVAYAV/
VA'AVA%"'

AV

\VAVAVAVAVAVAVAV/
)

X
0
0K
"V




/\
\/]
s’f
s‘f
AAV' J E
YVAAJS:“
éw“}‘ss‘%
gsx‘;‘ §s 52
: Ns’
gj‘ 5 m“; ;‘9 ‘VVSV «'4
vféﬁ;\"g‘A AAAV‘ t‘"r
‘:;js«uv X vV KX AAA
X vt«m 4‘:" AV A AA“ s‘v'
ﬁgavxxﬁwy Av‘ VVVA" m‘ A‘e‘A
‘vé?gx:%; 5 $v§ VAAVV 'A'r
u‘vﬂm‘s : s“g‘ éf;
\ ;“ng,;&;v\‘g‘? X A“An
‘ ‘f;f’f 8 v‘s'u"'é
V "'V'}éf‘uv' s‘ t‘A X uﬁn
Avgé g}g?}i‘zgfzgéfﬁge?'e"v
XA”‘ ajgx‘ s,vﬁ'u"vﬁsvzsev
n"‘s h'h X A,me,
A ' | A“ N \
‘Ax‘i“ "V A" Av N Av,A o
vj}ﬁeﬁnﬁgﬁmdi iext‘ & ¢
A‘ff‘ fa,’gf:’ix:; ‘
e An‘;e«e%ﬁ;%ev«z::?e’ﬁ» f
1 Ivv' nvv végéeaumeeg N if 1vZA“f¢m
) 1t 2 ' 'v A
VAN p‘#«”ht‘ 2 : A‘:
mx"u‘ vfﬁu“aﬂm ?%‘;f |
| A'vv" vv»s»ﬁ'avlzv%éng'S
: v' AAAA AAA#«»\AA" EA‘A‘V:AAA A
AV ‘v' ;'fé",}xﬁ' ,vvv AV.‘vv ?«
N AA AvX‘EuVtﬁ%@‘#fuu'éméviﬂééag -
Ok v‘ur, "%':’vi%jgf;'
A‘VAAQ§AA Y «ﬁ;}n"sgg{“‘fsf
v';‘VvZf"un ‘nfﬁ‘ \g
1ju" ‘u“'}:g:#‘,ai’ﬁ ; s
A‘AV AEvAA 'n"xxgis::sgss#’h;gﬁs’ ‘ =f
/\ Y VV 'AVV ‘ﬂggg <§<>y§>§>"“v§>“ - ’s:ﬁ
N A‘,VI‘?« VV
g‘v Avﬂﬂv“ 55‘?55§f2'4¢'$55"
SRR 'f
.Ag'. s K7 wg‘iﬁ ;,{ﬁééi‘éé
Avv‘év‘has ya'ﬂ:%”. ‘
N' A‘%v“gp ,v‘;:,m :y f{f
i AA‘ !'fA §E N;g'xﬁ.;g,ﬁm ﬁ'v » sg’%"
;‘e: | ‘AA¢§ 1
«aa:ixxg.vssxxzf“ ’iif
»ashsvxl‘g;fss«'is;»'e; hﬁ{?
szﬂ,e’ég‘*"am»ﬁzww ﬁﬁﬁ;
‘hﬁ?%'v;{lgnv‘env}gf’:ﬁw. ' ‘g;&kg’i
>§>: A:'jv'A AAII';‘%%?:.‘ : ;1” ‘A;ﬁe,, é!,%‘ﬁﬁ K ‘A;V' Eﬂ AAV
fhévv‘s 5$JX‘“'§§§S:§E,;¢;§;::. 8 ﬂéﬁ'ﬁv' i‘A "a":'ﬁb‘vv
§E§AA"§A¢§‘W§‘%§*.',¢‘: “v‘f“‘
><VV‘,v' L A:A‘ A'A::‘"Aés:e:.# % ,;:«":;’i:“s If:"h'v
<§§§=§§v}?ﬂ»‘v}§'¢a¢:¢§ﬁ 'ﬁg{&
§<¢«f &xvﬂwm;‘ﬁﬂ:.;x‘f . lf
4» <vvvv A' m‘ﬂ ’>§§> §§ AA" A"‘ﬁ'& E'o.'v‘; »‘«n v AA‘yv’“ A'vv N
§E§4ﬁv‘ mm' A‘%‘h“%‘iﬁxﬁ:‘JFJI{A‘F“ ‘AA
»4»;»:' ﬂévm vvv§.¢;1‘-‘§;:~‘§g:ﬁ; VV’VXXE{""
4>4 :‘ A §A 444447;"4 X :'vwﬁglnwg“;“‘;vv'v EV ‘A
<>§mu ,'v»»q» ,S#s::a» 4““‘,1;»
’ﬁfgﬂg“é‘ﬂ Ilééﬁv vﬁms.»:ﬁszﬁr az,}A' A44h§
K <V§v' - N h"»é«‘#vm#?;:?:i?uu“u‘n"
§h§4i"y % ¢4«74v‘§avv ée*’sajﬁjgﬁn&uf
><>§A¢« "44»vy§‘ dév i#aﬁ::';ggjs’mu‘,"
4&§4§X‘§’y§§4«f’aﬁe ae"fﬁfé’s{;‘
aahsnefvﬁﬁeérz"xﬁh%éa;sr "
§h§'47§"§4;4'»w{v«¢vﬁaaa§ ‘ag’f‘é;;
>4P44§4HVV4444 VéAVA'AA“A'IAu‘n M;A"A'f
<a§an§ha¢¢nu'v%1‘::f§g"‘a 4
»gghﬁ%n#%fégxxgé’? ‘
§'<P§'4§§4n'4§¢§4>4"v XA
h§4>§4»y«{v§fvv | |
4&#«%"{4‘:‘“
h><'4v§4'v¢§::'$'
§E5§é1§§§ 'fg n'
eaana’a&s"e""gi
é’ehﬁ’s g@‘;‘;
4§'§$§‘§§<§ 1>
AEb::giE
a‘;
X



‘v
B atF

Storm surge predictions for Matthew (2016) for lower Neuse River (a) before and (b) after enhancing resolution.
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How Do We Use HPC at NC State?

We use our HPC resources at NC State mostly for development work
» Smaller jobs, rapid testing, visualization and post-processing

» Available resources:

» 20 IBM Flex System x240 Compute Nodes (320 Cores)
» 2 IBM Flex System IB6131 Infiniband Switches

» Typical jobs:
» Storm surge simulations: 192 to 224 cores, up to 48 hr

» Coastal erosion simulations: 80 to 96 cores, up to 12 hr
» Visualization: 16 to 48 cores, up to 2 hr

For production work, we move to larger systems
» Collaborators at RENCI
» Allocations via XSEDE on TACC Stampede2, SDSC Comet



Summary

Large-domain predictions of storm surge and coastal flooding
» High-resolution of shelf, islands, sounds, rivers, floodplains
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» Real-time predictions for stakeholders
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Can we be smarter in our use of HPC resources?
» Dynamic load balancing for wet/dry problems
» Initial speed-up of 20%, but should get even better

» May require a significant code re-write

Can we gain efficiency by coarsening our mesh?
» Sub-mesh-scale parameterizations?
» GIS techniques with simplified physics?
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