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ABSTRACT

SorokilmfM.rMmati on technol ogies of par
of technogenic impacts on the st-dhitmemwmdi
equatiQaasi fication scientific work in

Di ssertation for the degree of a can
I n speci ailltnyf oO5malt3d .g0id methbhokegof Mat he

Systems Problems of the National Acaden
The work addresses relevant, new t as
technol ogies-mamdeél|l i nforsmat iems , as wel |

assessing the consequences of technoger

The work consists of an i st rao dluicstti oo
and seven appendices. | t bel ongs to th
paral | el computations i n mathematical r

The first chapter, fHAReview of the cu

omputations of the consequences of 4 e
I mensi onal equationso, analyzes tileirc

artial differential equations. The mai

c

d

P

oriented to modern heterogeneous compu

central processing units (CPWU)xs ®dmad edi oin

with domain decomposition and data exch

For CPU systems with shared memory and

I s based on stream pr oces sOpnegn A Qr(p | dei mmeenct
The main modern approaches to model.

sea zones -hiamensiomnalwoparti al di fferent

them, repbasei ng mat hemati cal model s Dbas

mi Isd ope E@WSUatairen hi ghl i ghted for descril

sea zone, and model s bassd bWktn the wuisald

sea fl ows. | nf or mati on technol ogi es



hydrodynamics, sediment transport,, and
i nfor-matlebnng systems.

The contribution of Ukrainian scient
l nstitute of Mat hemati cal Machines anit
particularly the COASTOX model Ssystem,
paredl ICOA-BRDXsystem, capable of efficie

and GPU systems, is justified. A hybrid
for this purpose.

I n t he second chapter, ADevel opment
di mensi onal model s of waterbody dynamic

computing technology for CPU and &Pak ed
procesbki patabhewith stream parallelizat
i n the program code according to a uni f
model s i ncl udeée RiLn stylsd e@MOASTOX

HWAVEa | inear wave transf oMSmsi og b
di fference method on rectangul ar compu
decomposition i nt e osdtersi mad ,0 nignttrheed uc ibrog r
node values via MPI. The tpeamsalwietlhi zdaitsito
but al so s-mpmoryssgbaemd through MPI m e

Shi pSamtdwomensi onal shall ow water hy
predicting ship wave dynamics and <cal c
directi vermenfoary sChPalk esdy st ems and GPUs. Tt
of th®oéume scthh&WEs sbboution and scheme
moored vessel s.

COAST-GBRSERNi a tdwomensi onal model of I

transport, and pollution dynamics, sol v
f 1 Aviotleu me met hod. |t I s-meaoalyl edRW esly si
decommgosi-Hadlact ur es, and MP | exchanges
directives. For distributed systems, de

partitioning and derisviterdu aMfREppéatad . t Y he



transport scheme is | mpoboded &ygyduemepsicehne
processes with sharp concentration grac

A technology for par adil méngzi agalt he md
hydrodynamics model SPH2d for distribu
decomposition of the computational d o m;
I ntc ol | stri ps;ceildtsr ad wanign g hhealro bound-ar
particle vdliwesd. dlihsecreaom zati on nature
i ntroducing particle migration between

The third chapter, ATechnol ogy for- |
PRL I nfMomatiog Systemo, d etshoeivied o ptelde
model s i nto a -nsodnegllien gi nsfyosrt-Redil.i @@ MAGS TaOnX
based on the mathemati cal model s parall
the HWAVE coast al wave tranmdmnornmwt Gorst
(with suppmemofpr CBbDasgedtems), the Ship
cal cumaduloen f-meamaorhyar@RIU systems and-HGPU
SERN tdwomensi onal hydrodynami cs, sedim
architectures (distributed and shared

The program modules are implemented
| mpl emented using MPI functions for dis
GPUs. Both technonheongoreys GRulp psoyrstt esnmsa.r e d

Based on i mplemented file interface
i ntegrated into a system for modeling c
and pollution dynamics in rivers anms,c

and scripts are developed for preproce
usi ngparhtiyw diree software for geospati al
SMS, Blue Kenue, QGI S), as welbasaesd foorr
services.

File interfaces and corresponding s
COASTRL modul elsased odedaivai on support
radiation accident response (JRODOS) ar



I n t he fourth chapter, Al nfor mati or

consequences of technogenic iIimpacts on
results of several i nformation systems
pl anning economic activities, forecast.:
and river systems, and assessiamg |l i eéalhyc

on the aquatic environment are present e

Ver i f trdednetnvsa onal fl ood zone and dept
t he PrSutriedadsi ns during sudden rain f1.
during high w®bne RrwenGPdld sv ears itomes of t h
modul e of t-PERL COAST OM, Il ntegrated iatoc
computation acceleration of over 100 t
than real time, allowing operational U S

Using the GPU hydr ordeysnoaalmi tciso nmoidrufl cer, m
created to simulate the consequences of
those caused by military actions. F 1 0ooso ¢
of HKddzar odvaynt,h i Ky i v, Kakhovka, and Dnipr
Koz ar odvaynt hahkeh k hovka HPP, cal cul ation r e
| magery, and falrs oK abkyh ohvykdar oHpPoPst datat.i d
occurred due to rapid initial breach f
caused by soil erosi on. GI'S materials
created based on the modeling results.

A Ghlhsed hydrologi cal rfeoobrh eme Kcbmpat
Danube was developed to determine wate
among t hem. Model ing results showed i ith
Bl ack Sea Deep Water Navi gamsoawrn dRoiatveEms:

I mpact on water | evels and flow distridtct
A parallel-up soom@mpwut atuinon system for
Prefecture coast s, verified against t he

usage accelerated computations up to 9C



A spectral version of the parallel
acceleration up to 27.5 times on the In
based on it combined with the open SW

int o port areas and determine resonance:

The SWASH model |, toget her wi t h t he
hydrodynamics modul e, wap @ etdhd oshHore
| oads on coastal structures.

Based on thedi B8BhnhpbBbmalt wehip wave hy

computation information system was <cr ea
i n combi neditwaet eSra nb aJdaiceisnt o Ri ver and B
systemal so used to assess | oads on vess
calculations up to 124 ti mes.

The fifth chapter, Al nformation syst
transport, and seabed transformati ono,
based on -ERASTOXstudy complex tasksics,
and impurity dynamics in rivers and coc¢

The devel oped parall el computation s
zone of the Black Sea was appli eadcedvadsts
erosion of Yevpatori a. Modeling of wind
as well as the resulting alongshore cur
of erosion and accumudsmoa®s®in wiohlesr amai
unchanged. Predicted intensift hehbadsdarowme do
remains within thbdasedercti aimaty chasgensa

A system for predicting radionucl i de
taking into account possi ble contamina

erosion from the active upper sedi ment
sgytem was verified using dhtanufiadmotinhe
90Str concentration peak agree well wi t

buffering capacity of the Kyiv Resreartviool



through dilution and sedi mentati on, t h

popul ation downstream.

Based on the Kyiv flood model, a sys
contamination i n tthkegi Dnicpt g Ri met swwhlein
Ri ver. The system was used to study the
as a means of i nfluencing pollution tra

the territaor Vyeafertah e oRuwsiaat he -ASegums tanz
The study showed that t he owantceentrredteiaosne
and accelerate their removal from the ¢
Finally, the parallelized systems w
testing results demonstrated their higt
systems described in this and the imrd\wil
of speed and edmpuwttatviemresls a@ast evi dent
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