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®a 10Beia va evyoplotom wWiaitepa tov enPAénovta kadnyntn) pov, Ap. Kovotoavtivo
MuyonmAidn yio v tepdotio fondeia kot KaBodNynom mTov LoV TPOGEPEPE KATE TNV
OLAPKELN EKTTOVIONG TNG TTUYLOKNG LoV epyaciag. Emiong Tov opeilm mpaypatikd Eva
UEYAAO EVYOPIOTM Y10 TNV GPLOTH GLVEPYACTO oG OAAG KO Yo TV TOpaydpNoT OA®V
TOV TOAVTIL®V TANPOPOPLDV KL YVAOGE®V TOV [ov 600nkav. TéLog, evyapiotd Bepud
TNV OIKOYEVELDL LLOV Y10 TO KOVPAYL0 Kot TNV SUVOLT TTOL OV TPOGEPEPE OO VTS TO

oot



HEPIAHYH

210G ALTNG TNG LEAETNG €lval 0 EKONUOKPATIGUOS TOL TOPAKTION KOUOTOG VYNANG
TAENG Kot LYNANG 0mdO00NG HOVIELOTOINOTG, OVOTTUGGOVTAS EVOL PIALKO TTPOG TO
xpNot Aoyopkd emrdyvvons GPU mov ypnoomotetl viepoiyypoveg Te(voAoYies
ontikomoinong. Koaiovue to Aoyiouikd, Celeris, ) Aativikr AEEN «ypryopn». Avtd 10
AOYIGLUKO E1VOL TO TPATO TOV EI00VE TOL LLE TPMTOPUVT YOPUKTNPIOTIKE O™ M
aAAnAemidopaot kot Eva cuvapractikd mtepBarlov. To Celeris elval avorytod KdOKA
Ko ypetaletan ELAYIOTY TPOETOULAGIN Y10 EKTELECT) GE POPNTO VITOAOYIGTH EMTESOL
xpRoT.

To hoyopikd emhiel Tic extetapéves eElomoelg Boussinesq ypnoiponoidvrog Eva
VPP TEMEPAGUEVO OYKO — TEMEPASLLEVT HEBODOG dlapopds Kat vtostnpilel TNV
kivnon tov opiov ™ aktoypapuns. H tpocopoiwon kou n ontikomwoinom exteAobvrol
otV GPU, n onoia emitpénel 6To AoyioUIKS vo Aertovpyet o ypryopa omd tov
mpaypotikd ypdvo. To Celeris vmootnpilel tavtdypovn ontikomoinon pe SLVOTOTNTES
QOTOPEAAGTIKNG KO YPOUOTIKNG ATOI00NG LE TOALA GAL VEQ YOPUKTNPIOTIKA. X
avT T HEAETN eme&epyalopacte To fUata avamTuEng ovToD TOV AOYIGHUIKOV OTTMC Ot
e€1000ELg TOL S1EMOVY, 1 IoYLPT aPOUNTIKY PHEBOJOG, Ol adyOpOpoL

TOPOAANALOTOINONG EPAPLOYN KOIKOTOINGNG, EMKVPAGELS Kot 00T® KOOEENG.

Avontocoete eniong éva TAAIGL0 e TpoTEPALOTNTA TV EPUNVEID OEOOUEVOV GE
KOTOOTPOPEG KO 1 GLVOEST TOL pe To Aoyiopuko Celeris yio va avtipeTomiceTe To To
oNUOVTIKA TpoPAHata o€ KoTaoTpoPEs. Efvatl avaykaio n culdoyr| dedopévev and v
TEPLOYN TNG KATAGTPOPNC, TNV EKTIUNGN TNG KATAGTAGNG KO T Afyn amdQacnS Vo
afePordmra. Avtd T0o TAAIGIO KATOTAGGEL TO. SEGOUEVO TTOV TPOEPYOVTOL A0 TNV
TEPLOYN KATACTPOPDV, AVAALOYO LLE TOV OVOUEVOUEVO OPOUOV TANPOPOPI®V TOV

TEPLEYOVTOL GE KAOE KOUUATL.



ABSTRACT

The aim of this study is to democratize high-order, high-performance offshore modeling
by developing a user-friendly GPU acceleration software that uses state-of-the-art
visualization technologies. The software is called Celeris, the Latin word "fast". This
software is the first of its kind with unprecedented features such as interaction and an
exciting environment. Celeris is open source and requires minimal preparation to run on

a user-level laptop.

The software solves the extended Boussinesq equations using a hybrid finite volume -
finite difference method and supports the shoreline boundary motion. The simulation
and visualization are performed on the GPU, which allows the software to run faster
than real time. Celeris supports simultaneous visualization with photorealistic and color
rendering capabilities with many other new features. In this study we elaborate on the
development steps of this software such as the governing equations, the powerful
arithmetic method, the coding application algorithms, visualizations, validations and so

on.

Also developing a framework that prioritizes disaster data interpretation and links to
Celeris software to address the most important disaster issues. It is necessary to collect
data from the disaster area, assess the situation and make a decision under uncertainty.
This box categorizes the data from the disaster area according to the expected amount of

information contained in each track.
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