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Hakkinda [

Yiiksek Basarimli Hesaplama (YBH), bir siiperbilgisayar lizerindeki milyonlarca islemciyi
kullanarak tek bir islemci ile gtinler stirebilecek bir hesaplamayi bir dakikadan az bir siirede
gerceklestirebilir. Verinin biiyiik, karmasik ve farkh kaynaklardan geldigi biitiin alanlarla i¢
ice calisir ve cigir acabilecek sonuclara daha az masrafla, daha kisa siirede ve daha verimli
bir sekilde erismenizi saglar. Ayrica YBH, bir kalp lizerinde yapilacak operasyonlarin yan
etkilerini operasyonlari gerceklestirmeden, ucaginiz icin en verimli kanatlari o kanatlari
uretmeden, ya da bir tedavinin bir hasta tzerindeki etkisini tedaviyi uygulamadan size
gosterebilir.

Ulkemizde YBH alaninda yapilan calismalar ve sonuclari belirli bir olgunluga erismis ve
bu konuya iliskin olarak yapilan atilimlar hiz kazanmustir. ilk akla gelen 6rnekler arasinda
ITU biinyesinde hizmete girmis olan Ulusal Yiiksek Basarimli Hesaplama Merkezi, ileri
asamalarina ulasmis olan TRUBA (Tiirk Ulusal e-Bilim e-Altyapisi, eski ismi: TR-Grid
Ulusal Grid Olusumu) ve yiiriitiilen ulusal/uluslararasi 6lcekteki projeler verilebilir.

BASARIM konferanslari serisi, TR-Grid Ulusal Grid Olusumu'nun ¢alismalari ve biitiin-
lestirici etkisi altinda ortaya cikmistir. Serinin hedefleri ise YBH alaninda gerceklestirilen
calismalarin yayginlastiriimasi, elde edilen sonuclarin ve deneyimlerin ulusal olcekte stireklilik
gosteren bir konferans kapsaminda degerlendirilmesi ve paylasilmasi ve bu teknolojiyi kul-
lanan paydaslarin bir araya getirilmesi olarak ozetlenebilir.




BASARIM Konferanslari

Bugiine kadar yedi BASARIM konferansi diizenlenmistir.

° , 15-18 Nisan 2009,
ODTU, KKM, Ankara
° , 10-13 Temmuz 2010,
istanbul Teknik Universitesi, SDKM, istanbul
. 12-13 Nisan 2012, Bilkent Universitesi, Ankara
, 1-2 Ekim 2015, Kiiltiir ve Kongre Merkezi, ODTU,

Ankara

o , 14-15 Eyliil 2017, Yildiz Teknik Universitesi, Davutpasa,
Istanbul

° , 8-9 Ekim 2020, Ankara Yildinm Beyazit Universitesi,
Ankara

o . 11-13 Mayis 2023, Sabanci Universitesi, istanbul

Bu konferanslarin sekizincisi BASARIM 2024 basligi altinda, TUBITAK ULAKBIM, Orta
Dogu Teknik Universitesi, Sabanci Universitesi, istanbul Teknik Universitesi UHeM, Bilkent
Universitesi is birligi ve EuroCC2@Tiirkiye projesinin destegi ile 15-17 Mayis 2024 tar-
ihleri arasinda Ankara'da Orta Dogu Teknik Universitesi, Kiiltiir Kongre Merkezinde
diizenlenmektedir.
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Program [

15 Mayis Carsamba

15 Mayis Carsamba — Sabah

09:00-09:45

Kayit

09:45-10:15

Acilis Konusmalan — A Salonu )
Prof. Mustafa Versan Kok (Orta Dogu Teknik Universitesi)
Prof. Hasan Mandal (TUBITAK)

10:15-11:15

Davetli Konusmaci — A Salonu
European Chips Landscape
Dr Osman Unsal (Barcelona Supercomputing Center)

11:15-11:35

Ara

11:35-11:55

CHA and Core Topology-Aware Thread Mapping — A Salonu
Konusmaci: Muhammad Aditya Sasongko

11:35-12:55

Calisma Grubu — D Salonu
LLVM: Derleyici Ekosistemi
Konusmaci: Ozcan Oztiirk v.ark.

11:55-12:15

Improving Parallel Performance of Softmax in Heterogeneous Systems
through Workload Tuning — A Salonu
Konusmaci: Bugra Alptekin Sari

12:15-12:35

Performance-Reliability Tradeoff Analysis for Safety-Critical Embedded Sys-
tems with GPUs — A Salonu
Konusmaci: Yagizcan Sezgin

12:15-12:35

Performance-Reliability Tradeoff Analysis for Safety-Critical Embedded Sys-
tems with GPUs — A Salonu
Konusmaci: Yagizcan Sezgin

12:35-12:55

DES Hardware Acceleration on a 1024-FPGA Supercomputer in the AWS
Cloud — A Salonu
Konusmaci: Atakan Dogan

12:55-14:00

Ogle Arasi
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15 Mayis Carsamba — Ogle

14:00-15:00

Davetli Konusmaci — A Salonu
The Long and Winding Road Towards Efficient High-Performance Computing
Konusmaci: William Jalby

15:00-15:20

Kahve Arasi

15:20-15:40

GlISaaS: OpenStack Kullanilarak Mekansal Biiyiik Verinin Analiz Edilip
Sunulabilmesi icin Yiiksek Performansh, Uygun Maliyetli Acik Kaynak Bulut
Altyapisi — A Salonu

Konusmaci: Yiicel Glilliice

15:20-16:40

Calisma Grubu — D Salonu
RISC-V Mimarileri ve Gelismeler
Konusmaci: Osman Unsal v.ark.

15:40-16:00

Yeni Nesil Dizileme is akislari icin Dinamik Cizelgeleme — A Salonu
Konusmaci: Glilgin Yildiz

16:00-16:20

Efficient Parallel Algorithm for Approximating Betweenness Centrality in
Large Graphs — A Salonu
Konusmaci: Ismail Hakki Toroslu

16:20-16:40

GFuse: An Automated Kernel Fusion Framework for Concurrent Graph
Processing on GPU — A Salonu
Konusmaci: Mandana Bagherimarzijarani

16:40-17:10

5 Dakikalik Tez Yarismasi — A Salonu
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16 Mayis Persembe

16 Mayis Persembe — Sabah

09:00-09:45

Kayit

09:30-09:50

Hava Tasitlannnda Ug¢ Kanatgcik Uygulamasinin Aerodinamik Performans
Uzerindeki Etkilerinin Sayisal Olarak Incelenmesi — A Salonu
Konusmaci: Ensar Atasoy

09:30-11:00

Calisma Grubu — D Salonu
Biiyiik Dil Modelleri ve Giincel Gelismeler
Konusmaci: Arif Gérkem Ozer v.ark.

09:50-10:10

Entropik Lattice Boltzmann Yontemi icin Dogrulama Calismalar — A Salonu
Konusmaci: Bahri Tugcan Selimhocaoglu

10:10-10:30

Direct Numerical Simulation of TurbulenF Boundary Layers using Pre-
Exascale Supercomputers — A Salonu (ODTU KKM )
Konusmaci: Mehmet Ali Yesildag

10:30-11:00

Lenovo: “Path to Zero Emission Computing” — A Salonu
Konusmaci: Zeeshan Kamal

11:00-11:20

Kahve Arasi

11:20-12:40

Focus Group Meetup — D Salonu
Quantum Computing and Quantum Technologies
Konusmaci: Deniz Tlirkpence v.ark.

11:20-11:40

Lattice Boltzmann Simulation of Viscous Flow Over a Circular Cylinder for
Reynolds Numbers of 20 to 200 — A Salonu
Konusmaci: Tahsin Alper Karasuer

11:40-12:00

Parallel CFD Simulation and Performance Analysis of a 2D Vertical Axis
Wind Turbine Using Sliding Mesh Method — A Salonu
Konusmaci: Nilay Sezer Uzol

12:00-12:20

Numerical Simulations of Floating Offshore Wind Turbines using Open-
Source Codes on HPC — A Salonu
Konusmaci: Muhammad Juanda Putra

12:20-12:40

Denizalti Formunun ivmelenme Performansinin Analitik Yéntem ve Yiiksek
Basarimhi HAD Analizleri ile Incelenmesi — A Salonu
Konusmaci: Oguzhan Kirikbas

12:40-13:30

Ogle Arasi
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16 Mayis Persembe — Ogle

Development of a Compressible Flow Solver Using The Discontinuous

13:30-13:50 Galerkin Method — A Salonu
Konusmaci: Kamil Ozden
Calisma Grubu — D Salonu
13:30-14:50 Blok zincir teknolojileri, Endiistri 4.0 ve Endiistri Uygulamalan
Konusmaci: Oguz Yayla v.ark.
A Distributed Memory Parallel Randomized Kaczmarz For Sparse System of
13:50-14:10 .
Equations — A Salonu
Konusmaci: Ercan Selcuk Boliikbasi
inorganik yigin malzemelerde negatif termal genlesme ozelligi arayisi: Zeolit
14:10-14:30 . . .
benzeri gozenekli ZnO fazlan — A Salonu
Konusmaci: ilker Demiroglu
Destek Bilgisayar & Lenovo: “How Lenovo help in saving lives with fast,
14:30-14:50 s ey,
accurate weather prediction” — A Salonu
Konusmaci: Ahmet Cakmaz v.ark.
14:50-15:10 Kahve Arasi
15:10-15-30 Dynamic recognition of the nucleosome core particle by chromatin factors —
A Salonu
Konusmaci: Hatice Doseme
Calisma Grubu — D Salonu
15:10-16:30 Yapay Zeka ve Yiiksek Basarimh Hesaplama Ekosistemi (TRUBA & iITU
UHeM)
Konusmaci: Belgin Ovet v.ark.
High throughput mutational scanning of a protein via alchemistry on a
15:30-15:50 .
high-performance computing resource — A Salonu
Konusmaci: Biisra Tayhan
15:50-16-10 Managing Clinical Rgsearch on Blockchain — A Salonu
Konusmaci: Seyma Cihan
| . Gli TiimbrlerininStflandird 12\ LK
16:10-16:30 Simfland Kl _ A Salonu
”  Cine A
16:30-17:10 NCC Tiirkiye Toplantisi: Degerlendirme — D Salonu
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17 Mayis Cuma

17 Mayis Cuma — Sabah

09:00-09:45 Kayit
Davetli Konusmaci — A Salonu
09:30-10:30 The European High Performance Computing Joint Undertaking: Leading
the Way in European Supercomputing
Konusmaci: Anders Dam Jensen
_ ) NCC Tiirkiye Highlights — A Salonu
10:30-11:00 Konusmaci: Merve Demirtas Alkac v.ark.
11:00-11:20 Kahve Arasi
Enhancing Virtual Environments: Hybrid Approach to Neural Style Transfer
11:20-11:40
— A Salonu
Konusmaci: Hiiseyin Bahtiyar
Tek-imge Siiper-Coziiniirliik Modellerinin Cikaninu icin Eniyileyicilerin
11:40-12:00 ..
Karsilastirmali Basarim Analizi — A Salonu
Konusmaci: Alparslan Fisne
12:00-12:20 Bicubic++ Model Cikarimi icin GPU Hesaplama ve CUDA Gerceklemesi — A
Salonu
Konusmaci: Alparslan Fisne
_ _ Tekrarlayan Yapay Sinir Aglari (RNN) icin GPGPU optimizasyonu ile yerel
12:20-12:40 . . .
maksimumlardan global minimumun bulunmasi — A Salonu
Konusmaci: Hasan Tugrul Erdogan
12:40-14:00 Ogle Arasi
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17 Mayis Cuma — Ogle

14:00-14:20

Insights on Machine Learning Modeling of MOFs — A Salonu
Konusmaci: Yeliz Giirdal

14:00-15:20

Calisma Grubu — D Salonu
Hesaplamah Akiskanlar Dinamigi
Konusmaci: Nilay Sezer Uzol v.ark.

14:20-14:40

Enhancing the Performance of the Data-Intensive Applications with Natural
Language Browsing Behavior Modeling — A Salonu
Konusmaci: Tolga Biiyiiktanir

14:40-15:00

Leveraging Machine Learning to Achieve Efficient Partitioning for a Parallel
Hybrid Solver — A Salonu
Konusmaci: Mohamed Abdiaziz Hassan

15:00-15:20

TiDA: Tiirk isaret Dili Tamima Programi — A Salonu
Konusmaci: Sabri Burkay Irmak

15:20-15:40

Kahve Arasi

15:40-16:40

Panel — A Salonu

Yiiksek Basarimh Hesaplama, Yiiksek Basarimh Veri Analitigi ve Yapay Zeka
Yakinsamasinda istekler & Oneriler

Moderator: Feyza Eryol

16:40-17:00

Tez Yansmasi Odiilleri ve Kapamis — A Salonu
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Grup Toplantilan ve Panel

15 Mayis Carsamba

Calisma Grubu Toplantisi - Salon D

13:30-15:00 LLVM: Derleyici Ekosistemi
Konusmacilar: Ozcan Oztiirk, Eymen Unay, Emre Yidit, Kuter Dinel
Calisma Grubu Toplantisi - Salon D

15:20-16:40 RISC-V Mimarileri ve Gelismeler
Konusmacilar: Osman Unsal, Ozcan Oztiirk, OJuz Ergin, Ali Serdar Atalay,
Oguzhan Vatansever, Hasan Erdem Yantir, Muhammed Oney

16 Mayis Persembe

Calisma Grubu Toplantisi - Salon D

09:30-11:00 Biiyiik Dil Modelleri ve Giincel Gelismeler
Konusmacilar: Arif Gorkem Ozer, Tugba Pamay Arslan, Emre Bektas, Nur
Bengisu Cam, llknur Dénmez
Focus Group Meetup - Salon D

11:20-12:40 Quantum Computing and Quantum Technologies
Konusmacilar: Deniz Tliirkpence, Berk Kalelioglu, Osman Baris Malcioglu,
Mehmet Cengiz Onbasli
Calisma Grubu Toplantisi - Salon D

13:30-14:50 Blok Zincir Teknolojileri, Endiistri 4.0 ve Endiistri Uygulamalari
Konusmacilar: Oguz Yayla, Can Ozturan, Kamer Kaya, Adnan Ozsoy
Calisma Grubu Toplantisi - Salon D

15:10-16:30 Yapay Zeka ve Yiiksek Basarimli Hesaplama Ekosistemi (TRUBA & ITU UHeM)
Konusmacilar: Belgin Ovet, Enver Ozdemir, [smail Giizel, Sevil Sarikurt Malcioglu

17 Mayis Cuma

Calisma Grubu Toplantisi - Salon D

14-00-15-20 Hesaplamali Akiskanlar Dinamigi

' ' Konusmacilar: Nilay nger Uzol, Ayse Giil Giingér, Mehmet Karaca, Ali Karakus,

Atakan Atay, Bertan Ozkan, Hasan U. Akay, Hasret Tiirkeri, Kocak Goktugd,
Mehmet Sahin, Mete Kdken, Metin Muradoglu, Osman Glingor, Rusen Cete,
Sinan Eyi, Sitki Uslu, Yusuf Ozyoériik, Ozlem Yalcin, Sahin Yigit
Panel - Salon A

15-40-16:40 Yiksek Basarimlh Hesaplama, Yiiksek Basarimli Veri Analitidi ve Yapay Zeka

Yakinsamasinda istekler & Oneriler
Moderator: fFeyza Erol

16
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BASARIM-2024 Article 6 15 Mayis - Carsamba 11:35

CHA and Core Topology-Aware Thread Mapping

Aydin Ozcan'; Muhammad Aditya Sasongko®'; Vlolkan Atli*; Didem Unat!

In modern multi-core architectures with distributed directory-based cache coherence, each
memory address is overseen by a distributed directory unit, known as a Caching/Home
Agent (CHA), that monitors cache line state and location. Neither the CHA nor core
locations in a processor are directly exposed to the programmer. In this work, we firstly
analyze and compare the methodologies for uncovering both the CHA and core topology
of Intel Xeon Scalable processors, as well as the methods to reveal the mapping of memory
addresses to CHAs. Leveraging the topology and the address mapping information, we
investigate the impact of spatial proximity between communicating cores and CHAs on
application performance, and propose a thread mapping heuristic that assigns threads to
cores by considering cache coherence traffic. We evaluate our heuristic on an N-body
simulation application that exhibits high amount of on-chip communication traffic. Our
heuristic achieves a speedup of up to ~8% and with an average of 4.4% over compact
placement.
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BASARIM-2024 Article 34 15 Mayis - Carsamba 11:55

Improving Parallel Performance of Softmax in Heteroge-
neous Systems through Workload Tuning

Bugra Alptekin Sari*T; Hatice Uysal*; Fahreddin Siikrii Torun'

The softmax function is a type of activation function that is frequently used in the output
layer of a neural network. In large neural networks, the softmax function can become
computationally intensive and parallelization of it can provide performance benefits. In
this work, we investigate the performance of a softmax function implementation on a
shared- and distributed-memory non-uniform computing environments. Then, we propose
a sophisticated workload distribution scheme to improve the parallel performance. The
shared-memory system contains a heterogeneous asymmetric multicore Intel CPU with
eight performance and eight efficiency cores. The distributed-memory system contains
nodes with different types of quad-core CPUs. The experimental results demonstrate
the significant performance advantage of our proposed workload distribution scheme
compared to uniform workload distribution.
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BASARIM-2024 Article 9 15 Mayis - Carsamba 12:15

Performance-Reliability Tradeoff Analysis for Safety-Critical
Embedded Systems with GPUs

Yadizcan Sezgin*t; Isil O

Safety-critical embedded computer systems employ fault tolerance techniques for hardware
errors to deal with extreme environmental conditions. While software approaches maintain
reliable executions with replications, redundant codes induce significant performance over-
heads. Embedded systems with GPU accelerators utilized for safety-critical demanding
computations require both performance and reliability. Therefore, it becomes important
to evaluate the behavior of redundant executions and make a design choice. In this paper,
we implement software-based redundancy techniques for the CUDA programs from a
safety-critical domain targeting the GPU resources on the NVIDIA Jetson Xavier NX
embedded device and perform a performance-reliability tradeoff analysis for alternative
execution scenarios.
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BASARIM-2024 Article 27 15 Mayis - Carsamba 12:35

DES Hardware Acceleration on a 1024-FPGA Supercom-
puter in the AWS Cloud

Atakan Dogan*1

We present a 1024-FPGA DES supercomputer accelerator that is automatically compiled
from a single- threaded sequential DES key search application by means of our High Level
Synthesis compiler. Our 1024-FPGA supercomputer is deployed on a number of Amazon
Web Services (AWS) EC2 F1 instance platforms from different AWS regions. Conse-
quently, it can be considered as the first multi-chip application-specific supercomputer
that is scattered to multiple geographically distributed data centers around the world.
Furthermore, invoking our 1024-FPGA DES supercomputer is functionally identical to
invoking the single- threaded sequential DES application the supercomputer accelerator
is compiled from. Our 1024-FPGA supercomputer achieves 3.016x10*? keys/sec and
it performs 5,286,000 times better than an AWS EC2 mb5.8xlarge Xeon x86 machine
executing the original sequential application with a performance of 5.706x10° keys/sec.
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BASARIM-2024 Article 21 15 Mayis - Carsamba 15:20

GlISaaS: OpenStack Kullanilarak Mekansal Biiyiik Verinin
Analiz Edilip Sunulabilmesi icin Yiiksek Performansh, Uy-
gun Maliyetli Acik Kaynak Bulut Altyapisi

Yiicel Giilliice*'t

Son on yilda Cografi Bilgi teknolojilerinde onemi giderek artan temel sorunlar, biyiik veri,
sistem erisilebilirligi ve yiiksek donanim maliyetleri olmustur. Ornegin, Tiirkiye Ulusal
Cografi Bilgi Sistemi (TUCBS) Altyapisi ve Avrupa INSPIRE Geoportal'i gibi devasa cografi
altyapi projeleri, yalnizca cografi blylik veri yonetimini degil, ayni zamanda yiike dayanikli
ve uygun maliyetli bir BT altyapisi da gerektirmektedir. Bu zorluklarin lstesinden gelmek
icin, bu calismada ITU Ulusal Yiiksek Basarimli Hesaplama Merkezi sunuculart kullanilarak
acik kaynakli, yiiksek performansli, uygun maliyetli bir Infrastructure-as-a-Service (laaS)
OpenStack bulut altyapisi 6nerilmistir. Bu baglamda, oncelikle acik kaynakli yazilim olan
OpenFiler iISCSI yazilimi OpenStack’e entegre edilerek "Software-Defined Storage (SDS)"
elde edilmistir. Sistemin genel verimini artirmak icin Software-Defined Storage kisminda
acik kaynakh bir Linux programi kullanilmis ve akabinde en performansl RAID seviyesini
bulmak icin testler yapilmistir. Son olarak, performans artisini dogrulamak ve karsilastirmak
icin tim yiik testlerinin sonuclari literatirdeki diger calismalarla karsilastirimistir. Deneysel
sonuclar, onerilen iyilestiriimis OpenStack laaS ortaminin 49520 IOPS verime, 426 MB
|/O throughput’'a ve 526 ms latency'e ulastigini, boylece diger calismalara nazaran daha
az maliyetle daha iyi performans gosterdigini teyit etmistir. Bu ylizden onerilen altyapi,
mekansal buyiik verinin performansh sekilde analiz edilip sunulmasi acgisindan, literatiire
ornek niteliginde olumlu katki saglamistir.
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BASARIM-2024 Article 23 15 Mayis - Carsamba 15:40

Yeni Nesil Dizileme Is akislan icin Dinamik Cizelgeleme

Giilcin Yildiz*; Fatih Erdodan Sevilgen?

Cizelgeleme, islemci kaynaginin verimli kullanilmasi ve maksimum fayda saglanmasi icin
islemlerin siralanmasi ve dilizenlemesi islemidir. Birden fazla isleme sahip is akislarinin
sisteme varis zamaninin onceden bilinmemesi durumunda c¢izelgeleme problemi dinamik
bir optimizasyon problemine donitismektedir. Literatiir calismalarinda veri paralel islemler
iceren is akislarinin dinamik cizelgelenmesi problemi tzerine yapilan calismalar oldukca
kisithdir. Bu calismada homojen islemci kaynaklari tizerinde veri paralel islemlere sahip is
akislarinin dinamik cizelgelenmesi problemi ele alinmistir. Islemci tahsisinde cesitli acgozlu
sezgiselleri kullanan hiper-sezgisel bir yontem kullaniimistir. Cizelgelemede ise genetik
algoritma kullanilarak meta-sezgisel yaklasim sunulmustur. Deneysel calismalarda yeni
nesil dizileme analizi is akislari gibi gercek diinya uygulamalari ve standart islem cizgeleri
kullanilmistir.
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BASARIM-2024 Article 2 15 Mayis - Carsamba 16:00

Efficient Parallel Algorithm for Approximating Between-
ness Centrality in Large Graphs

[smail Hakki Toroslu™": Gadir Suleymanii?

Computing betweenness centrality (BC) in large graphs is crucial for various applications
including telecommunications, social, and biological networks. However, the huge size
of data presents significant challenges. In this paper, we introduce a novel approximate
approach for efficiently extracting top-k BC nodes using a combination of Louvain com-
munity detection and Brandes' algorithm. Our method significantly enhances the runtime
efficiency of the traditional Brandes' algorithm while preserving accuracy across synthetic
and real-world datasets. Additionally, our approach is suitable to parallelization, further
improving its efficiency. Experimental results confirm the effectiveness of our method for
large, sparse graphs.

f Speaker/Konusmaci: ismail Hakki Toroslu

BASARIM 2024 25
Orta Dogu Teknik Universitesi, Kongre Kiiltiir Merkezi, Ankara




BASARIM-2024 Article 33 15 Mayis - Carsamba 16:20

GFuse: An Automated Kernel Fusion Framework for Con-
current Graph Processing on GPU

Mandana Bagherimarzijarani*t; Didem Unat'; Ameer Taweel*

GPUs have emerged as the forefront technology in high performance systems utilized for
artificial intelligence and scientific computations. A significant portion of computational
tasks involves graph traversals, and computations associated with large graph traversal.
Graphs containing billions of vertices have been employed to represent a wide array of
real-world problems. Consequently, accelerating graph processing algorithms is a matter
of great interest in many fields. Kernel fusion has been proposed in previous studies as
a means of fusing computational kernels in parallel jobs to optimize their performance.
As kernel fusion’s fundamental idea is sharing resource access to increase utilization by
multiple jobs, it is even better suited for GPUs that run hundreds of jobs in parallel than
CPUs that run a few jobs in parallel. However, kernel fusion is itself a computationally
expensive operation that incorporates control flow changes and manipulation of the
order of execution for computational jobs. As such, kernel fusion is harder to utilize on
GPUs compared to CPUs. This work presents a streamlined kernel fusion framework
for concurrent graph processing on GPUs. The framework facilitates the definition and
implementation of graph jobs that can be executed in parallel on GPUs. The kernel fusion
algorithm, integrated into the framework, automatically combines these jobs to enhance
performance. Additionally, the framework introduces novel data handling structures and
a meta-compiler that enables static polymorphism, allowing multiple different jobs to
run efficiently as a job queue on the GPU without the performance overhead typically
associated with polymorphism. The effectiveness of the framework is evaluated by defin-
ing four common graph jobs and running up to 100 parallel instances of these jobs in
homogeneous manners, both with and without kernel fusion, resulting in improvements
ranging from 2% to 10% when employing kernel fusion.
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BASARIM-2024 Article 12 16 Mayis - Persembe 09:30

Hava Tasitlarinda Uc¢ Kanatcik Uygulamasinin Aerodinamik

Performans Uzerindeki Etkilerinin Sayisal Olarak incelen-
mesi

Ensar Atasoy"

Ucak kanatlariin sonlu yapisi nedeniyle, kanat alt ve ust yiizeylerinde olusan farkli basinclara
sahip hava akimlari kanat ucu ve firar kenarinda karsilasir. Bu olay sonucunda indiiklenmis
suriiklenmeyi artiran ve kanadin aerodinamik verimini azaltici etki yapan kanat ucu gir-
daplari olusur. Bu ¢alismada; kus kanat yapisindan esinlenilerek biyotaklit yontemle kanat
ucu girdaplarini azaltici u¢c tasariminin yapilmasi amaclanmistir. Sayisal ¢oziimlemenin
dogrulugunun kanitlanmasi amaciyla NASA tarafindan iizerinde deneysel ve sayisal calisma
yapilmis olan ONERA M6 kanadi kullaniimistir. ONERA M6 kanadi etrafindaki akis
SOLIDWORKS vyazilimi ile modellenmistir. Kati modeli olusturulan kanat etrafindaki
akis bolgesi, ANSYS-Fluent yaziliminda sonlu hacimlere bollinmistir. Olusturulan sayisal
modelin dogrulugunun gosterilmesi amaciyla literatiirdeki deneysel calisma kosullari kul-
lanilarak basing katsayisi degisimleri lizerinde dogrulama analizi yapilmistir. Dogrulama
calismasi sonrasinda ONERA M6 kanadinin ucuna 60 derece siiplirme acisinda ve farkli
kivrim acilarinda eklenmis olan NACA 4412 kanatcik profili icin cesitli hiicum acilarinda
hesaplamalar yapilmistir. Kaldirma katsayisi / direng katsayisi (CL/CD) olarak bilinen
aerodinamik performans parametresi icin en yiiksek degeri saglayan geometrik yapilandirma
belirlenmistir. Calismadan elde edilen sonuclar gostermektedir ki; en yiiksek CL/CD orani
150 kivrim acih uc kanatcik icin 3.060 hiicum acisindaki akista ortaya cikmaktadir. Ayrica;
calismada 1. tasarim olarak adlandiriimis olan ikili u¢ kanatgik tasarimiin (lst kanatgigin
daha uzun ve 150 kivrim agili, alt kanatgigin daha kisa ve -300 kivrim acil) CL/CD
oraninda diiz kanada gore %27.3 diizeyinde bir iyilesme sagladigi hesaplanmistir.
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BASARIM-2024 Article 30 16 Mayis - Persembe 09:50

Entlropik Lattice Boltzmann Yontemi icin Dogrulama Calis-
malari

Bahri Tugcan Selimhocaoglu*t; Yusuf Ozyériik:

Farkli Lattice Boltzmann Yontemleri arasinda Entropik Lattice Boltzmann Yontemi ozel-
likle sikistirilabilir rejimdeki akislari cozmek icin revacta bir durumdadir. Yontemin ana
mantigi, carpisma adimini yari-denge kosulunu da icerecek sekilde iki parcaya bolerek,
cift dagilim fonksiyonunun entropi kisiti altinda yiiksek dereceli cok hizli orgliler istlinde
acilmasi istiine kuruludur [1]. ELBM, dogasi geredi zamana bagl ve direkt bir ¢oziim
yontemidir. Bu makale, yontemin temelini, matematiksel altyapisini ve uygulamasini
kisaca icermektedir. Ana odak, kiire etrafindaki ses lstii akis ve sok tiipi gibi dogrulama
calismalari tzerinden yontemin kabiliyetlerinin gosterimi tzerinedir. ELBM yonteminin
yiiksek basarimli ¢coziim kiimesi tizerinde verimliligi de incelenmistir.
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BASARIM-2024 Article 25 16 Mayis - Persembe 10:10

Direct Numerical Simulation of Turbulent Boundary Layers
using Pre-Exascale Supercomputers

Mehmet Ali Yesildag™'; Taygun Recep Giingor?; Ayse Giil Giingort

This study employs direct numerical simulation (DNS) to investigate turbulent boundary
layers (TBLs) under varying pressure gradients, which requires high-performance comput-
ing (HPC) capabilities. Our research utilises an in-house turbulent boundary layer direct
numerical simulation (TBLDNS) code, and in this study, we have assessed the perfor-
mance of our code in two distinct HPC architectures. Our results reveal that optimised
HPC environments yield substantially better performance compared to unoptimised ones.
Furthermore, our results show that the TBLDNS code can scale across various HPCs,
architectures, and environments. The results obtained from this study will be utilised in
turbulent flow analysis, contributing to our understanding of pressure gradient TBLs.
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BASARIM-2024 Article 35 16 Mayis - Persembe 11:20

Lattice Boltzmann Simulation of Viscous Flow Over a Cir-
cular Cylinder for Reynolds Numbers of 20 to 200

Tahsin Alper Karasuer*'; Nilay Sezer Uzol*

With recent advancements in High Performance Computing (HPC) infrastructure and
parallel computing, the Lattice-Boltzmann method has emerged as an efficient and paral-
lelizable algorithm for Computational Fluid Dynamics (CFD) applications. The present
study investigates the viscous flow over a circular cylinder as a validation test case using
the Lattice-Boltzmann Method (LBM) with OpenLB flow solver. Parallel numerical
simulations are performed for the prediction of the drag coefficient and Strouhal number
at different Reynolds numbers. Flow simulations are performed at Reynolds numbers
ranging from 20 to 200 to observe both steady-state and unsteady flow characteristics by
vortex shedding. Aerodynamic drag coefficient and Strouhal number are compared with
previous experimental and numerical studies in the literature. The accuracy and reliability
of the LBM method for simulations of separated vortical flows around a circular cylinder
at low Reynolds numbers are discussed in detail. Computational cost analyses of the
parallel simulations are also presented and discussed.
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BASARIM-2024 Article 36 16 Mayis - Persembe 11:40

Parallel CFD Simulation and Performance Analysis of a
2D Vertical Axis Wind Turbine Using Sliding Mesh Method

Hiiseyin Can Onel*t; Ali Ata Adam?; Nilay Sezer UzoP

This study presents an analysis of the parallel computing performance of the Vertical-Axis
Wind Turbine CFD simulations on a HPC cluster. The efficiency and scalability of flow
simulations are evaluated in the parallel computing environment, thereby providing valuable
insights into their suitability for complex rotor aerodynamic simulations. 2D unsteady
CFD simulations are performed by using OpenFOAM with the Sliding Mesh Interface
methodology. The unsteady flow around the VAWT rotor test case is solved and presented
as the velocity and vorticity contours, and the flow and wake development are observed.
Each blade's power production over time is investigated showing that each blade has its
own unique torque pattern and an uneven contribution to the total power production.
Finally, the parallel speedup and efficiency of the simulations are assessed and the parallel
computing performance is evaluated and discussed.
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BASARIM-2024 Article 43 16 Mayis - Persembe 12:00

Numerical Simulations of Floating Offshore Wind Turbines
using Open-Source Codes on HPC

Muhammad Juanda Putra'; Nilay Sezer UzolT; Muhammed Ucar'; Elif O§uz*

In the present study, the numerical modeling and simulations of a Floating Offshore
Wind Turbine (FOWT) are presented. The analyses are carried out utilizing a variety of
open-source codes and run on a High-Performance Computing (HPC) environment. The
analysis is performed on the NREL 5 MW turbine atop the OC3 Hywind SPAR floating
platform. The result shows that the multi-threading computation reduces the computa-
tional time for the hydrodynamic platform significantly. Despite using a serial code, the
performance analysis of a single wind turbine can benefit from the batch simulation with
multiple runs for multiple input scenarios. On a wind farm scale, a combination of the
multi-threading and the batch simulations is effective in reducing the computation time.
Extraction of power from the wind causes the wind velocity behind the turbine to be lower
than the ambient velocity. The wake effect is stronger near the turbine downstream of
the rotor. The rotor wake then diffuses and expands as it travels downstream causing
the turbine located further behind the upstream turbine to produce more power than the
closer one. The wake steering performed by yawing the upstream turbine with the correct
yaw angle also proved to be able to increase the collective power production of the wind
farm.

T Speaker/Konusmaci: Nilay Sezer Uzol

BASARIM 2024 32
Orta Dogu Teknik Universitesi, Kongre Kiiltiir Merkezi, Ankara



BASARIM-2024 Article 42 16 Mayis - Persembe 12:20

Denizalti Formunun_lvmelenme Performansinin Analitik
Yontem ve Yilksek Basarnmh HAD Analizleri ile Incelen-
mesi

O§uzhan Kirikbas''; Sakir Bal*

lvmelenme yetenedi, su alti araclarinin manevra performansini degerlendirmek icin kri-
tik oneme sahip olan temel bir parametredir. Aracin operasyonel isterleri genellikle bu
yetenege iliskin asgari bir olcit dikte eder. Bu olclit onceden belirlenmis bir hiza ulasmak
icin gereken azami zamani tanimlar ve tasarimin her asamasinda dogrulanmasi gereklidir.
Bu gereksinimin karsilanabilmesi, her bir tasarim asamasinda farkli hesaplama yontemlerinin
kullanimini zorunlu kilar. Sayisal veya deneysel yontemler aracin ancak tasarimin nihai
asamalarinda kesinlesebilecek detayl geometrisine ihtiyac duyan pahali yontemleridir. Buna
karsin tasarimin baslangi¢ safhalarinda yari deneysel verilere dayanan kapali form (analitik)
cozim yontemleri kullanilabilecek en temel ve distik maliyetli hesaplama araclandir. Bu
calismanin amaci, sualtr araci tasariminin farkl safhalarinda aracin ivmelenme performan-
sinin dederlendiriimesinde kullanilabilecek farkh yontemlerin karsilastirilmasidir. Calisma
kapsaminda oncelikle jenerik bir denizalti formunun gerek yari deneysel gerekse de hesapla-
mali akiskanlar dinamigi (HAD) analizleri ile elde edilen hidrodinamik katsayilari, kapali form
coziim yontemlerinde kullanilarak bir coziim elde edilmistir. Ayrica I.T.U. Ulusal Yiiksek
Basarimli Hesaplama Merkezi (UHeM) altyapisi kullanilarak HAD ortaminda zamana bagli
dogrudan manevra simiilasyonlari (DMS) icra edilmistir. Neticede yari deneysel verilere
dayali kapali form ¢coziim yontemlerinin tasarimin erken asamalari i¢in kabul edilebilir bir
dogrulukta sonuc uretebildigi ancak daha yuksek dogruluk seviyesinin arzu edildigi durumlar
icin gelismis yontemlerin kullaniminin zorunlu oldugu degerlendirilmistir.
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BASARIM-2024 Article 4 16 Mayis - Persembe 13:30

Development of a Compressible Flow Solver Using The
Discontinuous Galerkin Method

Kamil Ozden*'; Karakus Al

This study focuses on developing an accurate and high-performance compressible flow
solver, employing the discontinuous Galerkin method with spectral accuracy across a broad
range of flow regimes, spanning from subsonic to hypersonic. The solver is implemented
using the libParanumal library, equipped with solvers for both GPU and CPU, facilitated by
OCCA, an open-source library serving as a portability layer for offloading targeted kernels
across diverse architectures and vendor platforms. The superior high-order accuracy of
the solver is validated and demonstrated through various test cases.
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BASARIM-2024 Article 18 16 Mayis - Persembe 13:50

A Distributed Memory Parallel Randomized Kaczmarz For
Sparse System of Equations

Ercan S. Boliikbasi*'; Fahreddin Siikrii Torun?; Murat Manguod/u*

Kaczmarz algorithm is an iterative projection method for solving system of linear equations
that arise in science and engineering problems in different domains. In addition to classical
Kaczmarz, randomized and parallel variants have been proposed. The main issue for a
parallel approach is that each Kaczmarz iteration depends on the previous one, therefore
the requirement of communicating frequently results in a large overhead. In this study, a
new distributed parallel approach that reduces the communication overhead is proposed.
The proposed scheme partitions the problem so that the Kaczmarz iterations on different
blocks are less dependent. Frequency constant in our method is being used for adjusting
the communication frequency. We also decrease the communication overhead by allowing
communication between processes only if they have the shared non-zero column. The
sequential experiments are performed using problems from different domains to com-
pare the effects of various partitioning methods on the communication overhead and
performance. Finally, we show parallel speedup of the proposed scheme on larger problems.
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inorganik yﬁ%m malzemelerde negatif termal genlesme 6zel-
ligi arayisi: Zeolit benzeri gozenekli ZnO fazlar

ilker Demiroglu®t; Elif Durmaz*

Zengin polimorfizm arahgi sebebiyle ileri nanoteknolojik uygulamalarda kullanilmak icin cok
umut verici bir malzeme olan ZnQO'in cesitli fiziksel, elektronik ve termal ozelliklerinin farkh
polimorf fazlarinda calisilmasi, tstiin cihazlar tasarlanabilmesi icin onemli hale gelmektedir.
Bu dogrultuda, bu calismada ZnO malzemesinin polimorfizmini hesaplamali malzeme
bilimi teknikleri kullanarak termal genlesme davranisi acisindan inceledik. Farkh ZnO
polimorf yapilarinin termal genlesme davranisini izlemek icin hem klasik mekanik hem de
kuantum mekanik molekiiler dinamik similasyon hesaplamalari kullanildi. Bilinen ZnO
fazlarindan cesitli hipotetik polimorf yapilar ile gozenekli zeolit benzeri cercevelere kadar
toplamda 25 farkli polkimorf yapi incelenmistir. Bu ele alinan polimorf yapilar arasinda,
LTL, FAU gibi zeolite benzeri yapilar ile gozeneklendirilmis kesik WZ yapisi hari¢c tim
yigin yapilar icin pozitif termal genlesme gozenek acilarak tiim polimorf yapilar pozitif
termal genlesme olcilmistiir. Gozeneklendirilmis kesik WZ yapisi icin en biiyiik negatif
termal genlesme davranisi hesaplanmis olup, zeolitik fazlar icin termal genlesme davranisi,
malzemenin yodunluguna bagli olarak degistigi gozlemlenmistir. Bu sonucglara dayanarak
diisiik yogunlugun, malzeme icindeki bosluk alanini artirarak negatif termal genlesme
davranisini artirdigi sonucuna varilmistir.

f Speaker/Konusmaci: ilker Demiroglu
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BASARIM-2024 Article 7 16 Mayis - Persembe 15:10

Dynamic recognition of the nucleosome core particle by
chromatin factors

Hatice Dosemet, 2; Seyit Kale*t; Tudce Ulucay?

The delicate interplay between chromatin binding proteins and the nucleosome core particle
orchestrates fundamental cellular processes. While the 147 bp DNA wrapped around four
pairs of highly conserved core histones presents a seemingly symmetrical stage, we find a
captivating asymmetry in protein binding affinities tunable by the DNA sequence on each
side. Using atomistic molecular dynamics simulations and meticulous structural analyses,
we unveil that chromatin factors Sir3, PRC1, RCC1, and SAGA-DUB prefer the nucleoso-
mal gyre that binds DNA more strongly also. However, another factor, known as 53BP1
prefers the gyre with the weaker DNA binding affinity. We speculate that some chromatin
interactors can sense the affinity of the nucleosome’s core octamer to DNA to achieve
specific functional and DNA-templated outcomes such as transcription, replication or
repair. Keywords: chromatin, nucleosome, molecular dynamics, computational biophysics
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BASARIM-2024 Article 13 16 Mayis - Persembe 15:30

High throughput mutational scanning of a protein via al-
chemistry on a high-performance computing resource

Biisra Tayhan't; Tandag¢ Furkan Giiclii*; Ebru Cetin*; Ali Rana Atilgan'; Canan Atilgan'

Antibiotic resistance presents a significant challenge to public health, as bacteria can
develop resistance to antibiotics through random mutations during their life cycles, making
the drugs ineffective. Understanding how these mutations contribute to drug resistance
at the molecular level is crucial for designing new treatment approaches. Recent advance-
ments in molecular biology tools have made it possible to conduct comprehensive analyses
of protein mutations. Computational methods for assessing molecular fitness, such as
binding energies, are not as precise as experimental techniques like deep mutational
scanning. However, while full atomistic alchemical free energy calculations offer the
necessary precision, they require significantly more computational time. We created a
computational library using deep mutational scanning for dihydrofolate reductase (DHFR),
a protein commonly studied in antibiotic resistance research. Due to resource limitations,
we analyzed 33 out of 159 positions, identifying 16 replacements. Calculations were
conducted for DHFR in its drug-free state and in the presence of two different inhibitors.
With the enhancements in computational resources and their optimized use, we demon-
strate the feasibility of such calculations.

T Speaker/Konusmaci: Biisra Tayhan
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BASARIM-2024 Article 26 16 Mayis - Persembe 15:50

Managing Clinical Research on Blockchain

Seyma Cihan*'; Adnan Ozsoy?; Oya Deniz Beyan®

Blockchain technology has the potential to extend beyond its traditional use in cryptocur-
rency and make significant strides in critical sectors like healthcare. Clinical research,
which plays a pivotal role in enhancing the quality of healthcare by guiding activities,
determining equipment usage, and recommending preferred medications, stands to benefit
greatly from blockchain integration. The unique technical capabilities of blockchain offer
promising solutions across various stages of clinical research, from study design and pa-
tient registration to documenting study findings. By addressing current challenges in the
clinical research process, blockchain technology can notably enhance research quality and
consequently, improve patient care. Although there are conceptual frameworks regarding
blockchain in the literature, yet practical implementations remain relatively scarce. Thus,
in this study, private permissioned Hyperledger Fabric blockchain platform developed for
managing clinical research. Additionally, a use case includes a blockchain-based solution as
an innovative distributed framework to counting problems related to COVID-19 epidemi-
ological parameters and statistics among healthcare disciplines and countries has been
defined in the study. Also, use case logic has been implemented as a smart contract (chain-
code) and invoked on Fabric Network. This endeavor represents a crucial step towards
bridging the gap between theoretical understanding and real-world application within the
realm of blockchain technology. By deploying a functioning clinical research network and
executing smart contracts, this study not only contributes to the practical utilization of
blockchain but also serves as a foundation for further research and development in the field.
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BASARIM-2024 Article 14 17 Mayis - Cuma 11:20

Enhancing Virtual Environments: Hybrid Approach to Neu-
ral Style Transfer

Hiiseyin Bahtiyartt; Bahadir [rfan Katipoglu'; Eda Yiiksel*; lsmail Hakki Toroslu?; Pinar
Karagoz?

This paper introduces an innovative project intersecting style transfer and virtual reality
(VR) technologies aimed at enhancing auditory-visual experiences, particularly in the realm
of music. Our dynamic platform empowers musicians, spanning from novices to experts,
to tailor their compositions within engaging environments enriched with stylized visual
and auditory elements. Using deep learning methodologies such as Traditional Neural
Style Transfer (TNST) and Neural Neighbor Style Transfer (NNST) in conjunction with
VR technology, our framework enables users to craft personalized experiences aligned
with their preferences. In this paper, we demonstrate a hybrid approach to style transfer
that integrates NNST with conventional techniques and leverages multi-GPU processing
for enhanced efficiency. Despite inducing a 19% slowdown compared to NNST alone, our
user survey confirmed the enhanced realism of images generated via the hybrid method.
Furthermore, we have achieved limited acceleration through multi-GPU support. In con-
clusion, we have developed a hybrid style transfer method from 2D to 2D and seamlessly
integrated it into our VR environment. The envisioned extension of style transfer from
2D to 3D necessitated adaptation to overlay 2D images onto 3D objects due to the
processing limitations of VR goggles.

T Speaker/Konusmaci: Hiiseyin Bahtiyar
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BASARIM-2024 Article 1 17 Mayis - Cuma 11:40

Tek—imge Siiper-Coziiniirliik Modellerinin Cikarimi icin
Eniyileyicilerin Karsilastirmah Basarim Analizi

Alparslan Fisne*t; Alperen Kalay*

Gorlinti iyilestirme ve bilgisayarl gori gibi cesitli veri analitigi problemlerinde derin 6grenme
yontemleri yenilikci ve etkin bir ¢coziim olarak kullanilmaktadir. Derin 6grenme modelleri
sayesinde probleme 6zgl oznitelikler cikarilmakta ve pratik bir sekilde sonug¢ alinmaktadir.
Bu makalede, bir analiz calismasi olarak imge stiper-coziinurlik problemleri icin tasar-
lanmis derin 6grenme modelleri icin sonuc cikarim modeli ele alinip hizli prototiplemeye
kolaylk saglayan eniyileyiciler incelenmektedir. Calismamizda bu modellerin grafik islem-
cide TensorRT eniyileyici ve islemcide OpenVINO eniyileyici yontemlerinin sonu¢ c¢ikarim
performanslari acisindan karsilastirmali olarak analiz edilmektedir. Karsilastirmali analizler
sonucunda stper-cozlnurlik sonuc cikarim modellerinin etkin ve verimli hesaplamasina
katki saglayan sonuclar literatiire sunulmaktadir.

f Speaker/Konusmacr: Alparslan Fisne
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BASARIM-2024 Article 28 17 Mayis - Cuma 12:00

Bicubic++ Model Cikarimi icin GPU Hesaplama ve CUDA
Gerceklemesi

Alparslan Fisnett

Video ve imgeleri olceklendirmek icin kullanilan bir algoritma olan bikiibik lst-ornekleme,
son zamanlarda derin 6grenme tekniklerinin kullanimi sayesinde evrisimsel sinir aglari ile
goruntu isleme alaninda uygulanmaktadir. Bu calismada, evrisimsel sinir agi ile tasarlanmis
Bicubic++ modeli icin cikarim uygulamasi ele alinmaktadir. Sonuc¢ cikarimi icin model
CUDA hesaplama mimarisi kullanilarak gerceklenmekte ve gercek zamanli bir sekilde GPU
mimarisinde calistirilmaktadir. Bu makalede, gerceklestirilen hesaplama tasarimi icin CUDA
organizasyonu ve yapilan lyilestirmeler kapsamli bir sekilde anlatilmaktadir. Bu calisma ile
literatiire Bicubic++ modeli icin ilk CUDA C/C++ gergeklemesi sunulmaktadir.

T Speaker/Konusmaci: Alparslan Fisne
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BASARIM-2024 Article 29 17 Mayis - Cuma 12:20

Tekrarlayan Yapay Sinir Aglari (RNN) icin GPGPU opti-
mizasyonu ile yerel maksimumlardan global minimumun
bulunmasi

Hasan Tugrul Erdogan*t; Adnan Ozsoy!

Yapay zeka perspektifinde giincel makine ogrenmesi kabiliyetlerine katki saglamis calis-
malarin temelinde Tekrarlayan Yapay Sinir Aglari (RNN) yontemini de goriiyoruz. Bir RNN
mimarisini genel anlamda, katmanlara dagiimis ve birbirleri ile tam baglantili olan tekil
algilayicilar (perceptron) olarak diisiinebiliriz. Tekil algilayicilar ise biyolojik sinir aglarinin
aktivitesini model alarak gelistirilmistir. Her bir tekil algilayicinin kendisine komsu her tekil
algilayici ile tam bagli olmasi ve bunun yaninda ele aldi§i problem verilerinin cok boyutlu
veriler olmasi RNN mekanizmasini yiiksek bir hesaplama yikii altinda birakmaktadir. Bu
hesaplama yikiintn tstesinden, geliskin GPU mimarisi ve paralellestiriimis algoritmalar
lle gelmenin oniinde ise RNN mimarisinin sahip oldugu seri isleme bagimhhklar ¢oziilmek
tizere durmaktadir. Bu calismamiz ile yine dogadan ilham aldi§imiz bir bakis acisi ile RNN
mimarisindeki bagimhhklarini azaltarak verimli bir paralel isleyis onermekteyiz.

f Speaker/Konusmaci: Hasan Tugrul Erdogan
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BASARIM-2024 Article 31 17 Mayis - Cuma 14:00

Insights on Machine Learning Modeling of MOFs

Yeliz Giirdal*t; Jorg Behler?

Metal-organic frameworks (MOFs) can be utilized in various engineering applications as
nanoporous materials, including catalysts, biotechnology, controlled drug release, gas
separation, and sensors. Recent experimental studies have demonstrated that controlled
and reversible structural changes occur in MOFs under the influence of externally applied
stimuli. While classical molecular dynamics simulations have been commonly used to
model MOFs, potential deformations under external stimuli may not be well captured
with classical force field parameters. In this work, we have constructed machine learn-
ing potentials for MOFs and compared predicted energies and forces with counterparts
calculated using electronic structure methods. We obtained significantly low root mean
square errors, implying that MOF energies and forces can be accurately predicted using
machine learning potentials, thereby opening the door for quantum-accurate modeling of
MOFs in a shorter time. This project has received funding from the European Union’s
Horizon 2021-2027 research and innovation program under the Marie Sktodowska-Curie
grant agreement No. 101063496.
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BASARIM-2024 Article 10 17 Mayis - Cuma 14:20

Enhancing the Performance of the Data-Intensive Applica-
tions with Natural Language Browsing Behavior Modeling

Tolga Biiyiiktanirt; Mehmet Aktas®

A key challenge faced in client-server systems that heavily rely on data is the fast delivery
of data to end-users. To address this difficulty, this study presents a novel approach for
modeling and forecasting user navigational browsing behavior, to establish an efficient
prefetching mechanism. Regarding the approach for representing page visit data, we
employ the word2vec embedding technique to encode each user’s page visit as a numerical
vector. Regarding the encoding of browsing activity data, we utilize aggregation on
the embedding vectors. These vectors correspond to page visits occurring sequentially
and are used to describe each user's browsing behavior using a numerical vector. In
the proposed method, machine learning algorithms are employed to analyze and model
the browsing behavior of all users. Machine learning models are employed to forecast
the next user action during the navigation of data-intensive web and mobile application
web pages. Subsequently, we employ this forecast to establish an intelligent prefetching
method, which provides the capability of acquiring predicted web page data in proxy
servers before it is requested. An experimental study was conducted using an open-source
dataset derived from a mobile application used in a coffee shop. The purpose of this
experimental study was to examine the efficacy of the proposed approach. The findings of
the empirical investigation suggest that the proposed method has the potential to provide
an efficient prefetching methodology, hence enhancing the efficiency of data-intensive
client-server-based systems.
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BASARIM-2024 Article 24 17 Mayis - Cuma 14:40

Leveraging Machine Learning to Achieve Efficient Parti-
tioning for a Parallel Hybrid Solver

Mohamed Abdiaziz Hassan*1: Fatih Nar'; Fahreddin Siikrii Torun*

This paper introduces a machine learning-based solution for efficiently solving sparse
linear systems, a prevalent issue in scientific and engineering domains. The proposed
approach leverages machine learning to predict the optimal number of partitions required
for the block Cimmino method, a parallel hybrid solver to solve these systems. Traditional
trial-and-error methods for determining the best number of partitions are surpassed by
the proposed machine learning model, which is trained and validated on a diverse dataset
from the Suite Sparse Matrix Collection. The model's performance is enhanced through
feature selection and the use of Principal Component Analysis (PCA) for dimensionality
reduction during training. The optimal model is selected based on the validation score
and is evaluated using accuracy, AUC, and F1-Score metrics for both the training and
testing phases. This method offers a faster and more efficient alternative to traditional
approaches, with potential applications in various numerical methods in science and
engineering. The study underscores the importance of appropriate feature selection for
training the model and suggests future work to broaden the dataset and investigate other
machine learning models to further improve the accuracy and efficiency of the proposed
solution.
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BASARIM-2024 Article 22 17 Mayis - Cuma 15:00

TIiDA: Tiirk isaret Dili Tanima Programi

Sabri Burkay Irmak™'; Pakize Erdogmus*

Yapilan calismada isitme engelli insanlar icin iletisim kolayhigi saglama amacli; konvoliisyonel
sinir aglari ve uzun kisa sureli bellek kullanilarak, derin 6grenme teknikleri yardimiyla video
ile isaret dilinden Tiirkce kelimelere siniflandirma yapilmasi hedeflenmistir. Calisma; AUTSL
veri seti ile gerceklestiriimistir. Veri setinde; zamirler, aile bireyleri, yiyecekler, nesneler,
haftanin gunleri gibi giinliik hayatta kullanilan 226 kelimenin isaretini barindiran 35000'den
fazla renkli video bulunmaktadir. Farkli uzunluktaki videolar on islemden gecirilerek sabit
uzunluga ve normalize edilmis duruma getirilmistir. Ozellik cikarimi icin 6n egitimli Mo-
bileNetV2 agi ve yeterli dogruluk oranina ulasilamadigdi icin Mediapipe tarafindan gelistirilen
Hand Landmarks Detection yapisi ile iki farkl secenek kullaniimistir. Ozellik cikarimi
videodaki tiim kareler icin tekrarlanarak Kare Sayisi x Ozellik Vektori sekline getirilmistir.
Daha sonrasinda; birbirine bagl veriler islenmesi icin ¢ift yonli uzun-kisa siireli bellek
yapisi, videolardaki onemli karelerin etkisini gozetmek icin olusturulan gecici dikkat yapisi,
ezberlemeyi onlemek icin seyreltme katmani ve siniflandirma icin tam baglantilh katman
kullanilmistir. 226 kelimeye karsilik indeksleri cikis olarak kullanan softmax siniflandirici ile
ag olusturulmustur. Yapilan testlerde dogruluk degerleri; ozellik cikarimi icin MobileNetV?2
kullanilan agda %?20'yi asamamisken Mediapipe ¢oziimiiyle ozellik ¢ikarilan agda %83'e
ulasmistir. Test islemleri icin Tkinter araci kullanilarak grafiksel arayliz olusturulmustur.

I Speaker/Konusmaci: Sabri Burkay Irmak
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