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Hakkinda [

BASARIM Konferanslari ve BASARIM 2022

Yiiksek Basarimli Hesaplama (YBH), bir siiperbilgisayar lizerindeki milyonlarca islemciyi
kullanarak tek bir islemci ile giinler siirebilecek bir hesaplamayi bir dakikadan az bir siirede
gerceklestirebilir. Verinin buylk, karmasik ve farkli kaynaklardan geldigi biitlin 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 tizerinde yapilacak operasyonlarin yan
etkilerini operasyonlari gerceklestirmeden, ucaginiz icin en verimli kanatlari o kanatlari
tretmeden, ya da bir tedavinin bir hasta lizerindeki 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 drnekler
arasinda ITU biinyesinde hizmete girmis olan Ulusal Yiiksek Basarimli Hesaplama Merkezi,
ileri asamalarina ulasmis olan TRUBA Tiirk Ulusal e-Bilim e-Altyapisi (eski ismi ile TR-Grid
Ulusal Grid Olusumu) ve yiiriitiilen ulusal/uluslararasi olcekteki projeler verilebilir.

BASARIM konferanslari serisi, TR-Grid Ulusal Grid Olusumu'nun ¢alismalari ve biitiin-
lestirici etkisi altinda ortaya cikmistir ve YBH alaninda gerceklestirilen calismalarin yaygin-
lastirilmasini, elde edilen sonuclarin ve deneyimlerin, ulusal Olgekte sireklilik gosteren
bir konferans kapsaminda degerlendirilmesini ve paylasilmasini, ve bu teknolojiyi kullanan
paydaslarin bir araya getirilmesini hedeflemektedir. Bu hedefler dogrultusunda, ilki 2009'da,
sonunucusu 2020'de olmak lizere, bugiine kadar toplam altt BASARIM konferansi diizen-
lenmistir.

e 1. Ulusal Yiiksek Basarimli ve Grid Hesaplama Konferansi, 15-18 Nisan 2009, Orta
Dogu Teknik Universitesi, KKM, Ankara

2. Ulusal Yiksek Basarimli ve Grid Hesaplama Konferansi, 10-13 Temmuz 2010,
istanbul Teknik Universitesi, SDKM, istanbul

3. Ulusal Yiksek Basarimli Hesaplama Konferansi, 12-13 Nisan 2012, Bilkent
Universitesi, Ankara

4. Ulusal Yiksek Basarimli Hesaplama Konferansi, 1-2 Ekim 2015, Kiiltiir ve Kongre
Merkezi, ODTU, Ankara

5. Ulusal Yiuksek Basariml Hesaplama Konferansi, 14-15 Eylil 2017, Yildiz Teknik
Universitesi, Davutpasa, istanbul

6. Ulusal Yiksek Basarimli Hesaplama Konferansi, 8-9 Ekim 2020, Ankara Yildirnm
Beyazit Universitesi, Ankara



http://basarim09.ceng.metu.edu.tr/
https://www.basarim.org.tr/2010/
https://www.basarim.org.tr/2012/
https://www.basarim.org.tr/2015/
https://www.basarim.org.tr/2017/
https://www.basarim.org.tr/2020/

Bu konferanslarin yedincisi BASARIM 2022 bashgi altinda, TUBITAK ULAKBIM, Sabanci
Universitesi, Orta Dogu Teknik Universitesi is birligi ve EuroCC@Tiirkiye projesinin destedi
ile 11-13 Mayis 2022 tarihleri arasinda Sabanci Universitesi, Altunizade Dijital Kampiis'te,
Istanbul’da hibrit bir yapida (cevrimici/yiiz yiize) diizenlenmektedir.
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Ahmet Demirelli
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Mehmet Karaca
Pinar Karagoz
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Program [

11 Mayis Carsamba

08:30-09:00 Katihmcilarin Girisi - Kayit

Acilis Konusmalan - Oda: 202 (fiziksel), 104-105, 111-112 (¢evrimigi)
Mehmet Mirat Satoglu, TUBITAK ULAKBIM Miidiirii

09:00-09:45 Prof. Mustafa Veersan Kok, Orta Dogu Teknik Universitesi Rektorii
Prof. Yusuf Leblebici, Sabanci Universitesi Rektorii
Prof. Hasan Mandal, TUBITAK Baskani

Davetli Konusma - Oda: 202 (fiziksel), 104-105, 111-112 (gevrimigi)
09:45-10:45 When .I‘-IPC Graph Analytics meets Graph Databases
Prof. Umit Catalyiirek, Amazon Web Services and Tech.

10:45-11:00 KAHVE ARASI
Modeling of flow and mass transfer in virtual porous media

11:00-11:15 i we—— )

ﬁrgﬁ Kuantum Renk Dinamiginde .. Baryonunun
11-15-11-30 Ya?_rl—Lfaptonlk' Gegisinin Incelenmesi

Hiiseyin Bahtiyar

Study of Dilepton Spectrum with Machine Learning Approach at the LHC
11:30-11:45 ;

Serpil Yalgin Kuzu

Preliminary Data Recognition on Collision Images at Large Hadron
11-45-12:00 Collider with Machine Learning Techniques

llkay Tiirkay Cakir et al.

12:00-13:30 OGLE ARASI

10




13:30-13:45

13:45-14:00

14:00-14:15

14:15-14:30

14:30-14:45

14:45-15:00
15:00-15:15

15:15-15:45

15:45-16:00

16:00-16:15

16:15-16:30

Static and Dynamic Modeling of N-Methyl-Indole (N=1-6) in Water

at the B3LYP/AMBER Level Using the COBRAMM Interface

Caglar Karaca et al.

Ab-initio MD Investigation of Co-based Planar Molecular Catalyst
Immersed in Water: H2 Production Mechanism

Ipek Giiclii et al.

Theoretical Insight Into Hydrogen Evolution Mechanism of Pentadentate
Molecular Catalyst Having Cobalt As Reaction Center

Ayas Kiser et al.

Effect of Copper-Coated Storage Materials on Reaction Kinetics

Gamze Atalmis et al.

Yapay Zeka ile Hizlandirlmis Nano-malzeme Kesfi

Sener Ozénder et al.

Size dependent change of mean square displacement in gold nanocrystals:
A molecular dynamics simulation

Merdan Batyrow et al.

KAHVE ARASI

Sponsor Firma Sunumu - NVIDIA
Oda: 202 (fiziksel), 104-105, 111-112 (gevrimigi)

Aerodinamik Veritabani Modellerinin Adaptif Deney Tasarim Yontemi
ile iyilestirilmesi ve Siirecin Hizlandiriimasi

Ertan Demiral et al.

Classification of Stochastic Processes with Topological Data Analysis
Ismail Giizel et al.

Dagitik Ortamda Derece ilintileri Bazli Gercekgi Cizge Uretimi

Furkan Atas et al.

11




12 Mayis Persembe

12

09:00-09:15

09:15-10:15

10:15-10:30

10:30-10:45

10:45-11:00

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

12:00-13:30

13:30-13:45

13:45-14:00

14:15-14:15

14:15-14:30

14:15-14:30
14:45-15:00

Katiimcilarin Girisi

Davetli Konusma - Oda: 202 (fiziksel), 104-105, 111-112 (¢evrimigi)
Supercomputers and European Sovereignty
Prof. Mateo Valero, Director, Barcelona Supercomputing Center

KAHVE ARASI

A Simplified Methodology For Rotor-Stator Interaction Problems With

An Upwind Linearized Harmonic Solver

Arash Karshenass et al.

Parallel Performance Comparison of GMRES Type Sparse Matrix

Solvers for Inviscid Flux Schemes on Open-Source CFD Solver SU2

Udgurtan Demirtas et al.

Tiirbiilansh reaktif akislar icin hesaplamal akiskanlar dinamigi ¢oziiciisii, lestr3d
Tamer Sener et al.

RANS and LES of a Turbulent Non-Premixed Flame Using OpenFOAM
Yunus Emre Karasu et al.

Kismi Kanisimh bir Yanma Odasi Tasariminda Girdap Etkilerinin incelenmesi
Yunus Emre Karasu et al.

Parallel Aeroacoustic Computation of Unsteady Transonic Cavity Flow via
Open CFD Source Codes

Ali Can Fadil et al.

OGLE ARASI

Implementations of the Needleman-Wunsch Algorithm for GPU Architectures
Furkan Kurt et al.

Performance Evaluation of CUDA Optimizations for Convolution Operations
Burak Topgu et al.

Accelerating Graph Embedding on a Single GPU Using Graph Reordering
Amro Alabsi Aljundi et al.

GPU-accelerated Floating Random Walk Based Transient Heat Conduction Solver
Altug Melik Basok et al.

Feasibility Study of Adding GPU Support to SU2 with ILU(0) Preconditioner
Najeeb Ahmad et al.

KAHVE ARASI



15:00-15:30

15:30-15:45

15:45-16:00

16:00-16:15

16:15-16:30

16:30-17:50

19:00-21:30

Sponsor Firma Sunumu - Hewlett Packard Enterprise
Oda: 202 (fiziksel), 104-105, 111-112 (gevrimigi)

izometrik Kasilmada Aponevroz Ortiisiiniin Rolii ve Seklinin Eniyileme
Yontemiyle Tahminine Yonelik Hesaplamalar

S. Furkan Tasdemir et al.

SIMD Instructions for Ethereum Virtual Machine

Aykurt Bozkurt et al.

A Graph Transformation Strategy for Optimizing SpTRSV

Buse Yilmaz et al.

KAHVE ARASI

5 Dakikalik Tez Yarismasi
Oda: 202 (fiziksel), 104-105, 111-112 (gevrimici)

Gala Yemegi

13




13 Mayis Cuma

14

09:00-09:15

09:15-09:30

09:30-09:45

09:45-10:00

10:00-10:15
10:15-10:30

Pekistirmeli 6grenme ile 5G baz istasyonunun

otomize olarak yapilandiriimasi

H. Tugrul Erdogan

Makine Ogrenmesi tabanh Gercek Zamanh Hedef Tespiti

icin Giic Verimli Paralel Hesaplama

Alparslan Fisne et al.

Development of a Generic Neural Network Potential for
IR-MOF Series

Omer Tayfuncuodlu et al.

Tek Boyutlu, Sirali, Biiyiik Olcekli Veri Dizileri icin Sirali Oriintii
Madenciligi Yaklasimi

Ali Burak Can et al.

Sensitivity Analysis of Federated Learning over Decentralized
Data and Communication Rounds

Mustafa Baris Camli et al.

KAHVE ARASI



10:30-10:45

10:45-11:00

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

12:00-13:30

13:30-15:30

15:30-15:45

15:45-16:45

Cekirdek Sayisinin Hesaplamali Gemi Direnci Analiz
Performansina Etkileri

Ali Can Koyuncu et al.

Kullanilan Cekirdek Sayisinin Kapsama Alani Haritasi
Cikanilma Performansina Etkisi

Ugur Erbas et al.

Efficient Thread-to-core Mapping for Application-level
Redundant Multithreading

Sanem Arslan et al.

ComDetective+: An Inter-Thread Communication Analyzer
for AMD Multicores Muhammad

Aditya Sasongko et al.

Approximate Execution of Critical Sections for
Performance-Accuracy Tradeoff

Zuhal Altuntas et al.

Paralel islerin Cizelgelemesinde islemci Tahsisi icin
Hipersezgisel Yaklasim

Glilcin Bolat et al.

OGLE ARASI

PANEL: Tiirkiye’de Yiiksek Basarimh Hesaplamanin Mevcut Durumu ve Gelecegi

Moderator: Onur Temizsoylu, TUBITAK ULAKBIM
Prof. Canan Atilgan, Sabanci Universitesi

Dr. Mehmet Ali Ak, Roketsan A.S.

Dr. Adnan Karadag, SISECAM

Prof. Adem Tekin, stanbul Teknik Universitesi

Dr. Hasret Tiirkeri, TE/

KAHVE ARASI

Odiil Téreni ve Kapanis
Oda: 202 (fiziksel), 104-105, 111-112 (¢evrimigi)

15




Calisma Grubu Toplantilan ve Diger Oturumlar

11 Mayis Carsamba

11:00-12:00 TRUBA - UHeM Bilgilendirme Oturumu Oda: 104-105
Calisma Grubu Toplantisi - Oda: 101
13:30-15:00 Hesaplamah Akiskanlar Dinamigi - 1. Oturum
Nilay Sezer Uzol et al.
Calisma Grubu Toplantisi - Oda: 101
15:15-16:30 Hesaplamah Akiskanlar Dinamigi - 2. Oturum Computhon - Oda: 205
Mehmet Karaca et al.
12 Mayis Persembe
Calisma Grubu Toplantisi - Oda: 101
10:30-12:00 RISCV Architectures Computhon - Oda: 205
Hasan Erdem Yanitir et al.
Calisma Grubu Toplantisi - Oda: 101
Molekiiler Dinamik Simiilasyonlari I¢in Yiiksek
15:00-16-15 Basanmh Hesaplama Kiimelerinin Kullanimi
Ezgi Karaca
13 Mayis Cuma
Cahisma Grubu Toplantisi - Oda: 101
09:00-10:15 Blokzincir 1. Oturum Computhon - Oda: 205
Calisma Grubu Toplantisi - Oda: 101 Calisma Grubu Toplantisi - Oda: 205
10:30-12:00 Blokzincir 2. Oturum Biyiik Ag Analizi

Pinar Karagoz et al.
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Carsamba 11:00-11:15 BASARIM2022 Oda: 202

L\I/_Iodeling of flow and mass transfer in virtual porous me-
ia

Aziz MOHAMMED, Harun KOKU

In this work we simulated flow and mass transfer in virtual porous media for a liquid
chromatography application. The three-dimensional geometry was formed by a diffusion-
limited aggregation approach. The velocity field was obtained using the lattice Boltzmann
methodology (LBM) via the PALABQOS open-source library with modification. For mass
transfer, a tracer-based random walk particle tracking (RWPT) model was used to obtain
pulse simulation results.

Index Terms
Chromatography, Random Walk, Flow simulation, mass transfer.
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Carsamba 11:15-11:30 BASARIM2022 Oda: 202

Orgu Kuantum Renk Dinamiginde (2., Baryonunun Yari-
Leptonik Gecisinin Incelenmesi

Hiiseyin BAHTIYAR

Tilsimh parcaciklarin yari leptonik bozunmalarini incelenmesi, standart modeli test etmede
one cikan bir yontemdir. Tilsimli baryon sektoriiniin zayif bozunmalarindaki son zamanlarda
gelistirilen deneylerden gelen motivasyon ile 2+ 1 ¢esnili orgliler tizerinde QF. — Q% v
gecisinin form faktorleri incelenmistir. Oncelikte iki ve iic nokta fonksiyonlari hesaplanmis,
boyutsuz projeksiyonlu korelatorler cikarilmis ve form faktorler olusturulmasi icin korelatorler
birlestirilmistir. Sifir aktarilan momentum limitinde f; ve g; form faktorleri hesaplanmis

diger modellerle uyumlu oldugu gozlemlenmistir.

Anahtar Kelimeler
Tilsimh baryonlar, yarileptonik form faktorler, Orgu KRD
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Carsamba 11:30-11:45 BASARIM2022 Oda: 202

Study of Dilepton Spectrum with Machine Learning Ap-
proach at the LHC

Serpil Yalcin KUZU

Machine learning (ML) application in diverse fields has been favored to elevate the
performance of human endeavors due to its effectiveness in solving different types of
real-world issues requiring intensive computation. In particle physics, the investigation
of dimuons (u*w™)has an important role to understand various systems produced at
high energy collisions. The absence of strong interaction makes these lepton pairs
suitable to examine particles such as J/4, T and Z boson. Dimuons can be identified by
sophisticated techniques depending on cut-based methods as other particle analyses. In
this contribution, the implementation of Random Forest and Weighted Random Forest
ML models for defining dimuon pairs produced in proton-proton collisions at 7TeV at the
LHC are discussed.

Index Terms
Dimuon, lepton pairs, particle analysis, random forest, weighted random forest, machine
learning.
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Carsamba 11:45-12:00 BASARIM 2022 Oda: 202

Preliminary Data Recognition on Collision Images at Large
Hadron Collider with Machine Learning Techniques

ilkay Tiirk CAKIR'2, Sajad EINY?3, Sinan KUDAY*

A preliminary analysis have been implemented to distinguish good events in Monte Carlo
(MC) data using image recognition tools. All images from MC simulations are created
with DELPHES detector program with ATLAS detector card. The experimental dataset
contains some of the signal events in three different forms: side front, and -plane. We
increased the number of images to 600 with improving image resolution, and quality
by utilizing Image Data Augmentation code from Keras (Python deep learning API).
Furthermore, we utilized transfer learning from ImageNet database due to overfitting
problems. Different types of well-known models are employed for classification task such
as VGG16, VGG19, Resnet 50, MobileNetv2 and Xception.

Index Terms
ATLAS, machine learning, deep learning algorithm, Delphes
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Carsamba 13:00-13:15 BASARIM2022 Oda: 202

Static and Dynamic Modeling of N-Methyl-Indole
(N=1-6) in Water at the B3LYP/AMBER Level Using the
COBRAMM Interface

Caglar KARACA!, Fehmi BARDAK?, Etem KOSE®, Ahmet ATAC?

Computational dynamic emission spectroscopy in rigid medium solvents is a highly difficult
technique. In recent years, technological improvement makes realistic models capable
of experimental observables is possible. In this study, we have improved a successful
simulation strategy in excitation and emission energies using hybrid models. The selected
high layer target molecules and low and mobile layer water molecules are optimized with
together. The hybrid QM/MM level is a powerful tool to efficiently is described the
iInteractions of a molecule with its solvent medium. In this context, we simulate static
and dynamic excited and emission spectra using COBRAMM interface protocol at the
B3LYP/AMBER for rigid solvent models, TIP3P models are used within the mobile
MM layer up to 50 nanometers radius away, for methyl derivatives of indole to a room-
temperature. The QM/MM optimization calculations give us reliable structures both
ground and excited states. Energy fluctuation of systems involves four states starting on
the S0-S3, computations have been carried out by the same level for 150 femtoseconds.
These calculated processes in ultrafast time scale have been explained how the evolution
of excited and emission spectra when solvent molecules are movable. SO and S1 geometry
optimization of molecule in water droplet consisting of 500 TIP3P water are computed
B3LYP/6-311++G(d,p) basis set and all low and mobile layer data was obtained Amber
GAFF force field. S1 state geometry is converged approximately within 120 optimization
cycles while the SO optimization cycle takes longer time because of librational movements
of water. Because this librational motion causes chaos at the RMS/D value, the number
of mobile molecules has been reduced from the optimization steps. The energy difference
between the first excited and ground state has a fluctuating character. The distribution
of these fluctuations has been analyzed to create Fluctuating Gap Distribution (FGD)
which reveals the most appropriate excitation/emission wavelengths.

Index Terms
QM/MM md, Absorption and Emission, Lineer Response Theory
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Carsamba 13:45-14:00 BASARIM2022 Oda: 202

Ab-initio MD Investigation of Co-based Planar Molecu-
lar Catalyst Immersed in Water: H, Production Mecha-
nism

ipek GUCLU, Yeliz GURDAL

The common use of hydrogen as a renewable energy source has been one of today's
challenge which if solved can replace dependence on fossil fuels. One of the sustainable
way of H, production is photo-catalytic water reduction reaction catalyzed by molecules
having transition metals as reaction centers. In this work, we theoretically investigate water
reduction mechanism of planar Cobalt based catalyst by employing Ab-initio Molecular
Dynamics (AIMD) and Metadynamics (MTD) simulations. We model the first electron
injection intermediate step of the ECEC reaction mechanism of the water reduction
reaction. We identify the solvent response following the electron injection.

Index Terms
Ab-initio Molecular Dynamics, Density Functional Theory, Cobalt-Bipyridine-Based Cata-
lysts, Water Reduction

Please contact the authors to access this manuscript
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Carsamba 14:00-14:15 BASARIM2022 Oda: 202

Theoretical Insight Into Hydrogen Evolution Mechanism
of Pentadentate Molecular Catalyst Having Cobalt As Re-
action Center

Ayas KISER, Yeliz GURDAL

Hydrogen (H,) molecule is a significant carrier of energy that is found naturally in biomass,
water, and hydrocarbon. In this study, by applying Abinitio Molecular Dynamics simulations,
we theoretically investigate water reduction mechanism of Co-based poly-pyridyl catalyst
having octahedral coordination. For the hydrogen production cycle, ECEC mechanism is
utilized and each intermediate step is simulated in order to determine the allowed spin
states as well as solvent response around the reaction center. We demonstrate that,
following the first electron injection, it is more likely for the catalyst to continue to the
first protonation intermediate step with singlet multiplicity. Subsequently, following the
first protonation step, Co center gains the required proton from the water molecule in
the first solvation shell. Along the simulation, fast rotation of the nearest water molecule
certifies the efficiency of the CoPys for the water reduction reaction.

Index Terms
Ab-initio molecular dynamics, H, production, water reduction

Please contact the authors to access this manuscript
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Carsamba 14:15-14:30 BASARIM2022 Oda: 202

Effect of Copper-Coated Storage Materials on Reaction
Kinetics

Gamze ATALMIS!, Serkan TOROS?, Nebi YELEGEN?, Yiiksel KAPLAN!

In this study, hydrogen storage in metal hydride reactors was investigated numerically.
A mathematical model including complex heat and mass transfer, which considers the
flow occurring during the hydrogen charge/discharge process in metal hydride reactors,
has been developed. In the experimental study, the thermal conductivity of the storage
material, which was coated with copper and turned into pellets, was improved by 500-750
percent in order to accelerate the hydrogen charge/discharge processes and to get the
needed hydrogen in a short time and at the desired flow rates. The developed macro
modeling was solved numerically with the help of the COMSOL Multiphysics(R) software
package. A two-dimensional axisymmetric model was developed to study the hydrogen
absorption reaction. Simulation studies have shown that permeability of the metal hydride
to be used in the study and thermal conductivity are essential for the optimization design
of the metal hydride tank.

Index Terms
hydrogen storage, metal hydride, two-dimensional axisymmetric.
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Carsamba 14:30-14:45 BASARIM2022 Oda: 202

Yapay zeka ile hizlandirnlmis nano-malzeme kesfi

Sener OZONDER!?, H. Kiibra KUCUKKARTAL?2

Kimyasallar, ilaclar, biyomalzemeler ve alasimlar gibi malzemelerin calisilmasi uzun yillara
yayllan siirecler gerektirmektedir. Ayrica bu malzemelerin bulunan fiziksel ve kimyasal
ozellikleri pratik uygulamalar icin aranan ozelliklerle ayni olmayabilir. Bu uzun siirec yeni
yapay zeka ve optimizasyon yontemleriyle tersine cevrilebilir. Bir malzemeyi ve onun
yapisal olarak yakin tirevlerini calismak yerine, o malzemenin tiim olasi tiirevlerini iceren
kimyasal veya yapisal parametre uzayi hizli ve akilli bir sekilde taranarak istenilen fiziksel
veya kimyasal ozellige sahip malzeme yapisi bulunabilir. Bu amacla Bayes optimizasyonu,
Gauss regresyonu ve yapay sinir aglari hem laboratuvarda sentez ile hem de bilgisayar
ortaminda simiilasyonlar ile malzeme kesfini hizlandirmak icin kullanilabilir.

Anahtar Kelimeler
malzeme kesfi, makine ogrenmesi, yapay zeka, Bayes optimizasyonu, Gauss regresyonu,
yapay sinir aglari, grafen.

BASARIM 2022 25
Sabanci Universitesi, Altunizade Dijital Kampdis, Istanbul



https://drive.google.com/file/d/1GF296mBNrqbRUvTzV5Qk8CS8uNqUE2bZ/view?usp=drivesdk

Carsamba 14:45-15:00 BASARIM2022 Oda: 202

Size dependent change of mean square displacement in
Rold nanocrystals: _ _
molecular dynamics simulation

Merdan BATYROW!, ilknur ERUCAR?, Hande OZTURK!

Mean square displacements (MSDs) of 5, 10, 15, 20, and 30 nm diameter spherical gold
nanocrystals were studied with Molecular Dynamics (MD) simulations at room temperature
and below. Our analyses show that there is a strong size and temperature dependency
of the MSD of spherical gold nanocrystals. Moreover, these displacements increase
radially from the center of the nanocrystals and reach a maximum at the surface layers
due to the presence of undercoordinated surface atoms and their relatively unrestricted
motions. Results of this work will be useful to understand the effect of nanocrystal size on
quantifying the amplitude of atomic vibrations and their effects on measured intensities
from their x-ray diffraction data.

Index Terms
Molecular dynamics simulations, gold nanocrystal, mean square displacement, x-ray diffrac-
tion, Debye-Waller factor.
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Carsamba 15:45-16:00 BASARIM2022 Oda: 202

Aerodinamik Veritabani Modellerinin Adaptif Deney Tasarim
Yontemi ile lyilestirilmesi ve Siirecin Hizlandirilmasi

Ertan DEMIRAL, Kivanc ARSLAN, Cagatay SAHIN

Aerodinamik veritabani modellerinin dogruluk seviyesi ucus mekanigi calismalarinin basarimi
acisindan kritik oneme sahiptir. Yiiksek dogruluklu veritabani modeli olusturulmasi hem
aerodinamik analiz yontemine hem de analizlerin gerceklestirilecedi ugus kosullarinin
dogru belirlenmesine baglidir. Bu calismada, aerodinamik veritabani analizleri ucus
kosullarinin adaptif deney tasarim yontemi ile belirlenmesi amaclanmistir. Yapilan calis-
malarin sonuclarina gore, adaptif deney tasarim yontemi orneklendirmeleri ile olustu-
rulan suruklenme katsayisi modelinin dogruluk seviyesi statik deney tasarim yontemi
orneklendirmeleri ile olusturulan modele gore lyilestirilmistir. Bununla beraber, adap-
tif deney tasarim calismalari grafik islemci birimi sistemleri lzerinde yuritilerek siirec
hizlandirilmistir.

Anahtar Kelimeler
adaptif deney tasarim, aktif ogrenme, gauss siireci, aerodinamik
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Carsamba 16:00-16:15 BASARIM2022 Oda: 202

Classification of Stochastic Processes with Topological
Data Analysis

ismail GUZEL, Atabey KAYGUN

In this study, we examine if engineered topological features can distinguish time series
sampled from different stochastic processes with different noise characteristics, in both
balanced and unbalanced sampling schemes. \We compare our classification results against
the results of the same classification tasks built on statistical and raw features. We
conclude that in classification tasks of time series, different machine learning mod- els
built on engineered topological features perform consistently better than those built on
standard statistical and raw features.

Index Terms
persistent homology, stochastic process, machine learning, feature engineering
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Carsamba 16:15-16:30 BASARIM2022 Oda: 202

Dagitik Ortamda Derece llintileri Bazli Gercekci Cizge
Uretimi

Furkan ATAS, Mehmet Burak AKGUN

Cizge lretecleri, yeni gelistirilen topolojik algoritmalari test etmek icin kullanilan araclardir.
Algoritmalar gercek sistemler lizerinde calistirlmadan once, yapay cizgeler tlizerinde per-
formanslari degerlendirilir. Bu testlerin sonucuna gore algoritmada gerekli diizenlemeler
yapilir ve tekrar test edilir. Bu dongl, algoritmanin performansi istekleri karsilayacak
seviyeye gelinceye kadar devam eder. Fakat algoritmanin test edildidi yapay cizgenin ait
oldugu alanin cizge ozelliklerini tasiyip tasimamasi, test sonuclarinin gercede yakinliginda
dogrudan etkin bir role sahiptir. Ornegin, yeni tasarlanan bir ag protokoliinii test et-
mek icin bir sosyal ag kullanmak, arastirmacilarin ag protokoliiniin gercek performansini
gormesine engel olacaktir. Dolayisiyla yapay olarak Uretilen cizgenin mimkiin oldugunca
gercekci olmasi gerekir. Rastgele iretilen bir cizgenin ait oldugu alana dair karakteristik
ozelliklerini korumak icin gercek bir cizgeyi kopyalamak en iyi yollardan biridir. Derece
ilintileri bazh yaklasimlar cizgenin farkli derecelerdeki kenar-diigum olasiliklarini kullanarak,
verilen bir cizgeyi kopyalar. Glinimiizde, internet erisiminin hem insanlar hem de cihazlar
icin kolaylasmasiyla, uretilen veri hizla artti. Buylk veri bir cok alanda kaginilmaz hale
geldi. Cizge verilerinin de buyiik bir kismi biyik veri seviyelerine geldi. Geleneksel tek
makineli veri analitik coziimleri genis olcekli veriyi islemek icin yetersiz kaldi. Bu problemleri
birlestirdigimizde, bliylik veri seviyesinde gercekci cizge tretimi problemi ortaya cikmistir.
Bu calismada, Dk serisi kullanarak dlceklenebilir algoritmalarin tasarlanio dagitik olarak
calistirlmasi gerceklestirilmistir.

Anahtar Kelimeler
dagitik hesaplama, yapay cizge uretimi, derece ilintileri, dk serisi
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Persembe 10:30-10:45 BASARIM2022 Oda: 202

A Simplified Methodology For Rotor-Stator Interaction
Problems With An Upwind Linearized Harmonic Solver

Arash KARSHENASS, Ozgiir Ugras BARAN, Onur ATA

The family of harmonic techniques for flow problems is an approach for solving unsteady but
temporally periodic problems. These problems are often found in industrial applications
such as turbomachinery, helicopter, aeromechanic, noise generation. Time-accurate
solutions to such problems are computationally expensive. The harmonic methods are
preferred in such problems as they benefit the temporal periodicity for solving the time-
independent governing equations in the frequency domain. The linearized harmonic
method (LH) is the less sophisticated member of the family of harmonic flow solvers. LH
methods allow the mean and perturbed flowfield to be solved separately and in sequence.
Simplifications lead to the LH method allow solutions with less computational cost than
more advanced harmonic methods. In this study, we assess the performance of a new
LH method in turbomachinery flows. For this purpose, inviscid, ideal gas is considered as
the working fluid with a novel upwind flux discretization scheme. An explicit multistage
Runge-Kutta method is applied for solving LH equations for compressible flow within a
compressor stage where shocks are present within the channel. LH model is developed
with Loci framework and coupled with a modified version of flowPsi open-source CFD
solver. The test case involves the flowfield within the NASA rotor-stator37 stage. For
simplicity, it is assumed that generated disturbance waves only affect the stator domain
and hence, only unsteady flowfield in the stator is investigated. The model can be
extended to take the rotor domain also into account. Comparing LH results to those
from time-accurate shows that LH resulted in over-amplification of unsteady effect, but
much sharper discontinuities can be captured compared to the time-accurate solver.

Index Terms
unsteady, turbomachine, stage37, rotor-stator, harmonic, linearized, Steger-Warming,
upwind
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Persembe 10:45-11:00 BASARIM2022 Oda: 202

Parallel Performance Comparison of GMRES Type Sgarse
Matrix Solvers for Inviscid Flux Schemes using Open-Source
CFD Solver SU2

Ugurtan DEMIRTAS, Nilay SEZER-UZOL

Computational Fluid Dynamics (CFD) is used in aerospace engineering design and analysis
for aerodynamic database generation, investigation of wing/control surface interactions
and aerodynamic stability analysis. Due to the need for lower computational times in
design, implicit solvers are generally used in many CFD flow solvers. Implicit solvers
being stable allow to use higher CFL (Courant-Friedrich-Lewy) numbers, larger than unity,
to increase convergence for both steady and dual time stepping unsteady CFD cases.
This comes with a price of solving block type sparse matrices that must be constructed
and solved at each iteration on a CFD run. Since the nonlinearity of coupled Navier
Stokes equations are stemmed from inviscid flux terms as in Euler equations which has
no diffusion term unlike Navier Stokes equations, the condition number of block matrices
are affected by the inviscid flux scheme used as well as Mach number in the domain.
In this study, the effects of the inviscid flux scheme over the parallel performance of
GMRES (General Minimizing RESidual) solvers used in open source CFD code SU2 are
investigated.

Index Terms
CFD, Parallel Computing, Sparse Matrix Solvers, SU2
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Persembe 11:00-11:15 BASARIM2022 Oda: 202

Kimyasal tepkimeli tiirbiilansh akislar icin hesaplamali akiskan-
lar dinamigi coziiciisii, lestr3d

Tamer SENER, Burakhan SUKUROGLU, Ayse G. GUNGOR

Tepkime sonucunda olusacak tiirler ile taze, yanmamis gazlarin karisabilmesini saglamak
uzere yanma odalarinda genellikle tirbilansli akis tercih edilir. Bu gibi problemlerde,
kimyasal tepkime ile tirbilansin etkilesimi sebebiyle ortaya cikan akis yapilarinin zaman ve
uzay olcekleri oldukca kiicllir ve bu yapilarin zengin fizigini modelleyebilmek lizere yiiksek
basarimli hesaplama ihtiyaci dogar. Kullanilan yazilimin ise yiiksek basarimli hesaplama
platformlarinda kullanilan cekirdek sayisi artisi ile hesaplama hizinda artis gozlemlenmeli ve
bu yazilim platformdan bagimsiz olmahdir. Bu sebeple bu calismada, tirbdilansh yanma
benzetimleri icin gelistirilen paralel akis ¢oziiciisi lestr3d, yiiksek basarimli platformlarda
test edilmis ve bu yaziimin olceklenebilir oldugu gosterilmistir. Ayrica, cekirdek sayisi
ile hizlanma performansi tiir deklemlerinin coziilmesi ve coziilmemesi durumunda test
edilmistir. Bununla beraber bu yazilim farkli platformlarda, UHeM ve TRUBA, calistirilarak
ayni sonucu verdigi ve platformdan bagimsiz oldugu gosterilmistir. Bunlara ek olarak akis
¢oziicusu lestr3d'nin tirbilansh kit bir cisim etrafindaki akis benzetimi sonuclari deneysel
sonuclar ile kiyaslanmis ve bu sonugclarin birbiri ile uyumlu oldugu gosterilmistir.

Anahtar Kelimeler
Tiurbulansli akislar, Yanma, Yiksek Basarimli Hesaplama, Paralel Programlama, Blyiik
Girdap Benzetimi
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Persembe 11:15-11:30 BASARIM2022 Oda: 202

RANS and LES of a Turbulent Non-Premixed Flame Using
OpenFOAM

Yunus Emre KARASU, Tugba ZAMAN, Ayse G. GUNGOR

This paper presents numerical simulations of non-premixed methane-air diffusion flame,
Sandia Flame D. The numerical simulations are performed with OpenFOAM. Reynolds
averaged Navier—Stokes (RANS) approach is employed with different combustion and
radiation models, and chemistry mech- anisms. The results are compared with each
other and against experimental data. It is found that the partially stirred reactor (PaSR)
combustion model gives accurate results considering its computational cost and numerical
accuracy with reduced GRI-Mech 3.0 and P1 radiation heat transfer model. RANS
results are in reasonable agreement with experimental data and computationally affordable.
Subsequently, large eddy simulation (LES) approach is employed. LES gives very good
predictions of temperature profiles and species mixing. Although LES approach comes
with increased CPU cost, it is required for simulating time-dependent flow characteristics
and dynamics of the flame alongside enhanced numerical accuracy of mean profiles.

Index Terms
Turbulent combustion, methane-air flame, RANS, LES, high performance computing.
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Persembe 11:30-11:45 BASARIM2022 Oda: 202

Kismi Karisimh bir Yanma Odasi Tasariminda Girdap Etk-
ilerinin Incelenmesi

Yunus Emre KARASU', Tugba ZAMAN!, Ayse Giil GUNGOR?!, Dilay GULERYUZ?2,
Emre BONCU?, Tahsin Berk KIYMAZ2, Mehmet KARACA3, Bans YILMAZ?,
Christophe ALLOUIS®, Iskender GOKALP®

Bu calismada, kanatcikli bir geometriye sahip, on karisimsiz bir yanma odasinin soguk akis
analizleri uc farkh model icin gerceklestirilmistir. Sayisal olarak kanatciklari modellemek
yuksek hesaplama maliyetlerini de beraberinde getirdigi icin kanatcik geometrisi kullanil-
madan akisa girdap etkisi kazandirmayi hedefleyen iki farkli model gelistirilmistir. Ucuncu
modelde yanma odasi kanatcik ile birlikte modellenmistir. Tum modeller ile elde edilen
sonuclar deneysel veriler ile kiyaslanmistir.

Giriste girdap etkisi kazandiriimis olan kanatciksiz model, eksenel ve tegetsel hizlarda
deneye yakin sonuclar elde etmistir. Merkezi sirkulasyon bolgesinin yakalanmasinda yalnizca
kanatcik geometrisi dahil edilen model deneye yakinsamaktadir.

Anahtar Kelimeler
Girdap etkisi, buyuk girdap benzesimi, numerik analiz, OpenFOAM
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Persembe 11:45-12:00 BASARIM2022 Oda: 202

Parallel Aeroacoustic Computation of Unsteady Transonic
Cavity Flow via Open CFD Source Codes

Ali Can FADIL, Baha ZAFER

Cavity flow research has been ongoing experimentally since the 1940 s, especially for
weapon bay use in fighter aircraft. With the development of technology, experimental
studies have begun to be simulated. With the emergence of High-Performance Clusters,
the success of these simulations has increased and simulation studies have begun to
replace experimental studies. In this paper, an open rectangular, unsteady transonic
cavity with a length to depth ratio of 5, Mach number 0.85 and Reynolds number of
approximately 6.5 x 10° was simulated using High-Performance Cluster. Likewise cavity
doors were used to model a real weapon bay. Detached Eddy Simulation was used to
resolve turbulent properties in the flow domain. Results compatible with experimental
results were obtained with OpenFOAM®) , an open-source CFD code based on the finite
volume method.

Index Terms
Cavity Flow, OpenFOAM, Aeroacoustics, Parallel CFD
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Persembe 13:30-13:45 BASARIM2022 Oda: 202

Implementations of the Needleman-Wunsch Algorithm for
GPU Architectures

Furkan KURT, Deniz Turgay ALTILAR, Ayse Yilmazer METIN

Abstract-Similarity search is a fundamental yet timeconsuming algorithm in bioinformatics.
Many dynamic programming-based and heuristic algorithms are proposed to solve alignment
problems. The Needleman-Wunsch algorithm is a well-known dynamic programming-based
algorithm for global sequence alignments. The algorithm has O (n?) time and space
complexity. The quadratic complexity limits the use of the algorithm with relatively smaller
sequences. Various parallel and distributed methods were proposed to overcome the
quadratic complexity of the algorithm.

In this paper, we describe a graphics processing unit(GPU) kernel to parallelize and
reduce the execution time of the algorithm. We propose a new data partitioning method
representation to increase the data transfer throughput between the GPU and the host. We
implemented the serial approach of the algorithm and various parallel CUDA methods. We
also used CUDA Cooperative Groups for the first time in Needleman-Wunsch algorithm
parallelization. The evaluation shows that the new implementation Is increased the
performance of the algorithm 60 times for similarity score calculations, and 17 times for
the alignment calculations.

Index Terms
parallel computing, sequence alignment, bioinformatics
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Persembe 13:45-14:00 BASARIM2022 Oda: 202

Performance Evaluation of CUDA Optimizations for Con-
volution Operations

Burak TOPCU, Isil 0Z

Convolution operations are important for image processinge and deep learning applications.
With a large amount of data and independent computations, the execution time of
convolutions can be reduced substantially by GPU acceleration. CUDA programming
model offers architecture-aware performance optimizations for programs running on GPL
devices by employing software techniques. In this work, we perform a set of CUDA
optimizations for multidimensional convolution operations implemented in the Polybench
benchmark suite. Specifically, we utilize constant memory, shared memory, CUDA streams,
and their combinations. We systematically apply the optimizations and present the results
by comparing both execution time and resource utilization. Our results demonstrate
that combined optimizations achieve up to 1.6 times speedup compared to the baseline
implementations.

Index Terms
Convolution, CUDA, Optimization
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Persembe 14:00-14:15 BASARIM2022 Oda: 202

Accelerating Graph Embedding on a Single GPU Using
Graph Reordering

Amro Alabsi ALJUNDI, Kamer KAYA

Abstract-Graph embedding is the process of converting the irregular connectivity infor-
mation of a graph into a structured, d-dimensional latent vector representation. This
representation enables utilizing decades of existing machine learning models for graph-
specific tasks such as link prediction and node classification. The excellent performance
of graph embedding comes at the cost of memory and time, and the ever-increasing
size of real-world graphs only exasperates these costs. Numerous algorithms accelerate
graph embedding both on the CPU and on memory-limited GPUs. To alleviate the
memory burden of graph embedding on GPUs, many of these algorithms will partition the
parameter space of the problem into evenly sized parts that fit the GPU memory. In this
work, we show that reordering graphs as a pre-processing step can substantially improve
the speed of partition-based graph embedding algorithms.

Index Terms
Graph embedding, GPU programming, reordering, high-performance computing

BASARIM 2022 38
Sabanci Universitesi, Altunizade Dijital Kampdis, Istanbul


https://drive.google.com/file/d/1mJKf5ZaYKOhfKoT0Dgo-n8cEwaoZl6r_/view?usp=drivesdk

Persembe 14:15-14:30 BASARIM2022 Oda: 202

GPU-accelerated floating random walk based transient
heat conduction solver

Ersin YILDIZ, Altug Melik BASOL

Solving diffusion processes with random walk Monte Carlo methods offers certain advan-
tages over the discretization-based methods. One of the main advantages of these types
of methods is that they can solve for the temperature at only selected points as opposed
to the other discretization-based methods that require solving for the entire physical
domain even though the temperature at a single physical point is of interest. In this
study, a floating random walk (FRW) method, a type of meshless random walk method,
has been implemented on graphics processors. In this method, the integral representing
the analytical solution at a local point is evaluated by the statistical sampling from the
possible random paths between the point and the domain boundaries. The implemen-
tation has been verified on two test problems with analytical solutions. The standard
deviations in the results were quantified running the test problems with the increasing
number of particles. Except for a deficient number of particles, the GPU-accelerated
solver showed a clear speed advantage over the serial code running on the CPU. Running
the solver with 105 particles resulted in an x100 speed-up on a gaming-level graphics
card. Finally, the implemented solver was also tested on a more realistic transient heat
conduction problem and the results were compared with laplacianFoam, an implicit finite
volume based transient heat conduction solver available in OpenFOAM. It was found that
the GPU-accelerated solver with 106 particles runs about x10 faster in comparison to
laplacianFoam running in serial on CPU. It is anticipated that a further increase in the
speed-up could be reached by parallelizing the algorithm on multiple graphics processors.

Index Terms

heat conduction, random walk, floating random walk, Monte Carlo, graphics processing
unit, GPU
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Persembe 14:30-14:45 BASARIM2022 Oda: 202

Feasibility Study of Adding GPU Support to SU2 with
ILU(O) Preconditioner

Najeeb AHMAD!, Bilge Kaan GORUR?, Ugurtan DEMIRTAS?, Ozgiir ATESOGLU?,
Didem UNAT!

The open source computational analysis tool SU2 employs various linear solvers and
preconditioners, all of which are currently written for commodity CPUs. Incomplete LU
(ILU) is one such important preconditioner available in SU2, often used in linear solvers
such as GMRES. In this work, we implement GPU-based ILU(0) preconditioner in SU2
using NVIDIA cuSPARSE library, evaluate its execution time on an NVIDIA Tesla V100
GPU for two input mesh sizes and compare its performance with state-of-the-art multicore
AMD Epyc and Intel Cascade Lake CPUs. The implementation shows 22% (8M mesh
size) and 30% (13M mesh size) speedups against AMD Epyc while slowdowns of 26%(8M
mesh) and 11%(13M mesh) against Intel Cascade Lake CPU. We observe that while the
cuSPARSE triangular solve (compute phase) takes lesser time for both mesh sizes than it
takes on the CPU, the matrix update and cuSPARSE ILU(0) factorization (build phase)
overshadows this gain on Intel Cascade Lake and results in a slowdown. In conclusion, it
is important to have efficient implementations of both the build and compute phases for
a significant overall performance gain on the GPU versus CPU for ILU(Q) preconditioning
in SU2.

Index Terms
SU2, ILU Preconditioner, CUDA, cuSparse
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Persembe 15:30-15:45 BASARIM2022 Oda: 202

Izometrik Kasilmada Aponevroz Ortusunun Rolu ve Sek-
I|n|? Eniyileme Yontemiyle Tahminine Yonelik Hesapla-
malar

Siikrii Furkan TASDEMIR, Cevat Volkan KARADAG, Ali Fethi OKYAR

Bu calismada sayisal olarak modellenmis kurbaga gastrocnemius (plantaris longus) kasinin
sonlu elemanlar yontemiyle yapilan kasilma benzetimi (simulasyon) ile uzerinde tasidigi
ince bir zar olan aponevroz ortusunun geometrisin bulunmasina cahsiimistir. Her bir ornek
icin cozum uretilmesi standart bir ofis bilgisayarinda ortalama 200 saniyelik islem suresi
gerektirmektedir. Ortu geometrisinin tanimlanmasinda gereken parametrelerin fazlalgi,
cok yuksek sayida yerel minimum degerlerinin elimine edilmesi gerekliligi ve belirli bir
karar uzayinda en iyinin bulunmasi gerektiginden genetik algoritma secilmistir. Genetik
algoritma kullanilarak yapilmasi hedeflenen ortu geometrisi eniyileme sureci icin yaklasik
20 bin islemci-saat ihtiyaci basgostermektedir. Bu ihtiyac goz onune alinarak Ulusal
Hesaplama Merkezi'ne (UHEM) proje basvurusunda bulunulmus ve calismanin devami
orada yapilmistir. UHEM'de MATLAB-FEAP paralel islem senaryosu olusturulmustur.
Olusturulan bu senaryo ile oncelikle parametre uzayinin taranmasi ve ardindan aponevroz
ortu geometrisinin bulunmasi calismasi basari ile tamamlanmistir. Sonuc olarak, elde
edilen aponevroz ortusunun fizyolojik ve mekanik bulgulari irdelenmistir.
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Persembe 15:45-16:00 BASARIM2022 Oda: 202

SIMD Instructions for Ethereum Virtual Machine

Aykut BOZKURT, Can OZTURAN

Recently, Ethereum and its smart contracts have become very popular. Hence, there is
an urgent need for higher transaction throughput on Ethereum blockchains. Ethereum
Virtual Machine (EVM) is a Turing-complete computer which executes Ethereum bytecode-
encoded instructions for smart contracts. Every instruction uses 256-bit wide stack items
as input and output operands. They pop the required inputs from the stack and push the
result onto it after an execution. A gas consumption cost is assigned to them relative to
the complexity of the instruction as it prevents halting problem. Consumed gas multiplied
by gas price is charged as transaction fee by the transaction sender to mitigate Denial of
Service (DoS) attacks can be avoided. The current supported instruction set has some
weaknesses. Firstly, transactions containing large sized vector operations require excessive
amount of gas cost. Secondly, transaction throughput is limited because of no parallelism
in execution. Therefore, we extend the EVM instruction set by Single Instruction Multiple
Data (SIMD) operations in order to benefit from data-level parallelism based on Ethereum
improvement proposal EIP-616. We show how EVM can benefit from SIMD instructions
by lowering gas consumption and increasing transaction throughput.

Index Terms
Computer Society, |IEEE, ethereum, EVM
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Persembe 16:00-16:15 BASARIM2022 Oda: 202

A Graph Transformation Strategy for Optimizing SpTRSV

Buse YILMAZ, Abdulkadir Furkan YILDIZ

Sparse triangular solve (SpTRSV) is an extensively studied computational kernel. An
important obstacle in parallel SpTRSV implementations is that in some parts of a sparse
matrix the computation is serial. By transforming the dependency graph, it is possible to
increase the parallelism of the parts that lack it. In this work, we present an approach
to increase the parallelism degree of a sparse matrix, discuss its limitations and possible
Improvements, and we compare it to a previous manual approach. The results provide
several hints on how to craft a collection of strategies to transform a dependency graph.

Index Terms
Sparse Triangle Solve, spTRSV, sparse matrix, graph transformation, parallel computing
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Cuma 9:00-9:15 BASARIM2022 Oda: 202

Pekistirmeli ogrenme ile 5G baz istasyonunun otomize
olarak yapilandirilmasi

H. Tugrul ERDOGAN, Adnan 0ZSOY

Halihazirda iletisim teknolojilerini yaygin olarak kullanmaktayiz. Yakin gelecekte ise 5G
teknolojileri ile iletisim teknolojilerinin sunacagi yeni kapasite ve olanaklar ile de daha farkl
alanlarda da telekomiinikasyon teknolojilerinin kullanildigini gormek hi¢c de sasirtici olmaz.
5G teknolojilerinin ise; sektordeki biiyiik beklentilere cevap olarak, yenilik¢i tasarim ve
altyapi farklililari ile konumlanacal simdiden goriilmektedir. Bu yenilikci tasarim ve altyapi
farkliliklari, var olan problemleri ¢ozerken aslinda hentiiz karslasmadigimiz yeni problemleri
de bugiine tasiyacaktir. Bu calisma ile 5G altyaptsi ile potansiyel problemlerden birisi
olarak kendisini gostermeye baslayan baz istasyonu kaynak paylasim problemini yapay zeka
yontemleri ile cozmeye calistik.
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Cuma 9:15-9:30 BASARIM2022 Oda: 202

Makine Ogrenmesi tabanh Gercek Zamanh Hedef Tespiti
icin Giic Verimli Paralel Hesaplama

Alparslan FISNE!, Faruk YAVUZ!, Adnan OZSOY?

Bu calismada, esik tabanli Sabit Yanlis Alarm Orani (SYAO) radar hedef tespit yontemine
gore daha yiiksek dogruluk sunan makine ogrenmesi tabanh radar hedef tespiti icin glic-
verimli ve gercek zamanli hesaplama tasarimlari anlatiimaktadir. SYAO yontemine benzer
sekilde iki boyutlu (2B) tarama yaparak hedef varligini kontrol eden makine 6grenmesi
uygulamasi, Evrisimsel Sinir Agi (Convolutional Neural Network, CNN) modeli icermektedir.
CNN modelinin taramali hesaplama yapisindan dolayi tekraren veriler islemeye alindigi
icin hesaplama kaybi gerceklesmektedir. Onerilen katman optimizasyonlari sayesinde
taramali yontem kaldirilarak ve paralel hesaplama yapilarak gercek zamanli hesaplama
saglanmistir. Giic-verimli bir hesaplama mimarisi icin Jetson AGX Xavier GPGPU birimiyle
15 W ve 30 W giic modlarinda Intel Xeon W-2123 CPU biriminden sirasiyla 1.2x ve 2x
hizlanma saglanmis olup disiik giic tiiketimi ile gercek zamanl tespit uygulamasi basariyla
gerceklestirilmistir.

Anahtar Kelimeler
Makine ogrenmesi, radar hedef tespiti, katman optimizasyonu, enerji verimli hesaplama,
GPGPU.
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Cuma 9:30-9:45 BASARIM2022 Oda: 202

Development of a Generic Neural Network Potential for
IR-MOF Series

Omer TAYFUROGLU, Abdulkadir KOCAK, Yunus ZORLU

Abstract-Metalorganic frameworks (MOFs) with their exceptional porous and organized
structures have been subject of numerous applications. Predicting macroscopic properties
from atomistic simulations require the most accurate force fields, which is still a major
problem due to MOFs' hybrid structures governed by covalent, ionic and dispersion
forces. Application of ab-initio molecular dynamics to such large periodic systems are
thus beyond the current computational power. Therefore, alternative strategies must
be developed to reduce computational cost without losing reliability. In this work, we
describe the construction of a generic neural network potential (NNP) for IRMOFn series
(n=1,4,7,10) trained by PBE-D4/def2-TZVP reference data of MOF fragments. We
validated the resulting NNP on both fragments and bulk MOF structures by prediction
of properties such as equilibrium lattice constants, phonon density of states and linker
orientation. The energy and force RMSE values for the fragments are only 0.0017
eV/atom and 0.15eV/, respectively. The NNP predicted equilibrium lattice constants
of bulk structures, which are not included in training, are off by only 0.2-2.4% from
experimental results. Moreover, our fragment trained NNP greatly predicts phenylene
ring torsional energy barrier, equilibrium bond distances and vibrational density of states
of bulk MOFs. The publicly available pre-trained model opens the door to investigate
different aspects of IRMOFs at the first principle level accuracy.

Index Terms
Machine learning, Metal-organic framework, Neutral network potential, DFT
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Cuma 9:45-10:00 BASARIM2022 Oda: 202

Tek Boyutlu, Siral, Biiyiik Olcekli Veri Dizileri icin Sirali
Oriintii Madenciligi Yaklasimi

Ali Burak CAN!, Meryem UZUN-PER'?2, Mehmet S. AKTAS?

Sirali oriinti madenciligi algoritmalari, belirli bir siraya dayal olarak bir araya gelmis
siralandiriimis veri dizileri (icinde bir ya da birden fazla eleman bulunan veri dizileri - 1-
sequence, n-sequence) lizerinde, sirali orlintiilerin bulunmasini saglayan goézetimsiz makine
ogrenmesi algoritmalanidir. Literatlirde, bu kategoride yer alan algoritmalari inceledigimizde;
bu algoritmalarin, uzunlugu birden fazla olan sirali veri dizileri (n-sequences) icin optimize
edildikleri goriilmektedir. Buradan yola cikarak, genom dizisi verileri gibi, tek eleman iceren
(1-sequence) sirali veri dizilerinden olusan veri setlerine yonelik optimize edilmis sirali
oruintu tespiti algoritmalarina ihtiyac oldugu goriilmektedir. Bu arastirma kapsaminda, tek
elemanl sirali veri dizileri (1-sequence) iceren veri setleri lizerinde, sirali orlintiileri yiiksek
performansli bir sekilde tespit edilebilecek bir algoritmanin tasarlanmasi ve gelistiriimesi
problemi tzerinde calisiimaktadir. Yine bu arastirma kapsaminda, tek bir bilgisayarin veri
saklama ortamlarinda (bellek ve fiziksel disk) tutulamayacak biiyiikliikte olan veri setleri
tizerinde, siral oriintilerin tespitine olanak verecek bir sirali orlintii madenciligi algoritmasi
lizerinde calisiimaktadir. Onerilen algoritmanin calisirken ihtiyac duydugu zaman ve bellek
gereksinimleri deneysel olarak irdelenmistir. Elde edilen sonuclar, onerilen algoritmanin
literatlirde yer alan benzer kategorideki algoritmalarla, ayni dogruluk derecesine ulasirken,
daha az calisma siiresine sahip oldugunu gostermektedir. Elde edilen sonuclar timit
vericidir.

Anaht_ar Kelimeler
Sirali Oriintii Madenciligi, GSP, PrefixSpan, Spark
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Sensitivity Analysis of Federated Learning over Decentral-
ized Data and Communication Rounds

Mustafa Bans CAMLI, ismail ARI

Federated Learning (FL) refers to distributed learning via exchange of model metadata
instead of raw data among the clients servers in a centralized architecture or among peers
in a decentralized architecture. It is quickly becoming the defacto standard in Machine
Learning (ML) due to its network efficiency and privacy-preservation. However, there are
several issues that need to be resolved, which require a sensitivity analysis of FL techniques
to decentralized data and federation parameters. In this paper, we focus on federated
learning with a client-server architecture. The clients train neural network (NN) models
with their local data while the server takes weighted average of all models exchanged in
periodic communication rounds. A Convolutional Neural Network (CNN) model is trained
in a federated way over different image classification benchmark datasets. Our results
demonstrate the effects of (1) datasets having independent identically distributed (IID) vs.
non-11D as well as balanced vs. unbalanced distributions, (2) number of communication
rounds between clients and the server, and (3) the initial model selection in the distributed
setting. In near future, we plan to extend our analysis to peer-to-peer architectures.

Index Terms
Federated learning, neural networks, model training, communication round, 1D, unbal-
anced, decentralized.
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?ekirdek Sayisinin Hesaplamali Gemi Direnci Analiz Per-
ormansina Etkileri

Ali Can KOYUNCUOGLU, Cagn AYDIN, Ugur Oral UNAL, Bans BARLAS

Bu calismada Hesaplamali Akiskanlar Dinamidi vasitasiyla bir acik deniz destek gemisi
modelinin dalgali su kosullarinda iki serbestlik dereceli akis simiilasyonlari istanbul Teknik
Universitesi biinyesinde bulunan Ulusal Yiiksek Basarimli Hesaplama Merkezi imkanlarindan
faydalanilarak gerceklestirilmistir. Yiiksek islem glicli gerektiren calismada gemi modelinin
ek dalga direncinin yanisira farkli cekirdek sayilarinin hesaplama sistemi performansina
olan etkisi incelenmistir. Hesaplamalar tic boyutlu, sikistirilamaz RANS denklemlerinin
SST k-w modeli ile birlikte coziimini icermektedir. Serbest su yilizeyi VoF metodu
kullanilarak modellenmistir. A§ orgiisu hiicre sayisinin performansa etkisinin anlasilabilmesi
maksadiyla iki farkh ag yogunlugu uygulanmustir. Similasyonlarda 128 c¢ekirdek sayisina
sahip 4 hesaplama sunucusu kullanilmistir. Cekirdek sayisi sistematik olarak arttirilarak
temel performans parametrelerindeki degdisim gozlenmistir.

Anahtar Kelimeler
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Kullanilan Cekirdek Sayisinin Kapsama Alani Haritasi Cikarilma
Performansina Etkisi

Ugur ERBAS, Mehmet Bans TABAKCIOGLU

Son zamanlarda iletisim teknolojisinin gelismesi ve niifusun artmasiyla birlikte baz ista-
syonlarina olan ihtiya¢ da artmistir. Bunun yaninda yeni gelisen 5G teknolojisinde cok
sayida baz istasyonuna ihtiyac duyulacagdi tahmin edilmektedir. Bu calismada kiicuk bir
bolgenin 3 boyutlu dijital verileri kullanilmistir. ilk olarak MATLAB programinda 3 boyutlu
yerylizii haritasi cikarilmistir. Ardindan iki farkli nokta secilmis ve kisa cizgilerle 2 boyutlu
haritalar olusturulmustur. Baz istasyonlarinin dogru pozisyonlara yerlestirilebilmesi icin
elektrik alanlarini dogru tahmin etmek ve kapsama alani belirlemek cok onemlidir. Bu
nedenle 1sin izleme algoritmasi ile yansiyan, direkt ve kirinan tiim isinlar belirlenmistir.
Kapsama alanlarinin belirlenebilmesi icin elektrik alanlarinin hesaplanmasi gerekmektedir.
Bu ¢alismada Uniform Kirinim Teorisi (UKT) ve Geometrik Optik (GO) modeliyle elek-
trik alanlar hesaplanmis; bir merkez noktasi secilmis, 3000 metre icin elektrik alanlari
hesaplanmis ve kapsama alani haritasi cizilmistir. Kapsama alani haritalarina bakildiginda
girisimlerden kaynakl dalgalanmalarin oldugu ve merkez noktadan uzaklastikca elektrik
alanlarinin azaldigi gortulmektedir. Yuksek basarimh hesaplama teknikleri kullanilarak kap-
sama alani haritasi olusturmak icin gerekli ¢cozim sireleri cekirdek sayisina bagl olarak
karsilastiriimistir. Genel olarak kullanilan cekirdek sayisi arttikca coziim siiresi azalmistir.

Anahtar Kelimeler
Baz istasyonu konuslandirmasi, Kapsama alani haritasi, Isin izleme teknigi, Geometrik
optik, UKT.
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Efficient Thread-to-Core Mapping for Application-level Re-
dundant Multithreading

Sanem ARSLAN!, Osman UNSAL?2

Redundant multithreading (RMT) is an effective thread-level replication method to
improve the reliability requirements of applications. Although it significantly improves
the robustness of applications, it comes with additional performance overhead since
the redundant threads might share the same core resources. In our previous study [1],
we presented an efficient software-level RMT approach, where we execute the most
critical code regions with three threads to correct errors. In this study, we focus on
further improving the performance of our software-level RMT method by presenting a
set of different thread-to-core mapping alternatives. We provide different static mapping
methods, which require preliminary information about the applications, such as execution
time or cache usage behaviors, and a dynamic mapping method, which maps threads to
cores dynamically at runtime without requiring any prior information. Experimental results
show that the dynamic mapping method outperforms all static methods in addition to
our baseline model, where the thread-to-core mappings are left to the operating system,
by 8%, 7%, and 20% based on average speedup, harmonic speedup, and mean slowdown
metrics.

Index Terms

[1] S. Arslan and O. Unsal, "Efficient selective replication of critical code regions for sdc
mitigation leveraging redundant multithreading," The Journal of Supercomputing, vol.
77, p. 14130 — 14160, 2021.
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Cuma 11:15-11:30 BASARIM2022 Oda: 202

COMDETECTIVE ': An Inter-Thread Communication
Analyzer for AMD Multicores

Muhammad Aditya SASONGKO!, Milind CHABBI?, Paul H. J. KELLY?, Didem
UNAT!

Abstract-AMD Processors have become more widely used in recent years due to the high
performance yet low power consumption of the Ryzen series. Along with the increasing
popularity of this processor series, there is also a rising need for profiling tools that can
identify performance bottlenecks with low overheads in these machines. One common
source of performance bottlenecks in multithreaded programs running on multicore sys-
tems is inter-thread communication.

We propose ComDETECTIVE *, an inter-thread communication analyzer that leverages
the existing hardware features in AMD processors to support low-overhead detection of
communications. It employs the instruction-based sampling (IBS) facility available in
current AMD CPU cores to sample memory accesses, and debug registers to intercept
communications involving the sampled memory accesses. In addition to detecting commu-
nications, COMDETECTIVE Talso differentiates the communications into true sharing
and false sharing, and attributes the communications to their locations in source code.
We perform an experimental study to evaluate the accuracy, time, and memory overheads
of this tool. Our tool exhibits high accuracy while introducing 2.8 runtime and 1.92x
memory overheads, which are much lower than the overheads of existing cycle-accurate
simulators and code instrumentation-based tools.

Index Terms
PMUs, performance analysis, multicore
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Cuma 11:30-11:45 BASARIM2022 Oda: 202

Approximate Execution of Critical Sections for Performance-
Accuracy Tradeoff

Zuhal ALTUNTAS, Sanem ARSLAN, Betiil BOZ

Approximate computing enhances performance and energy efficiency of applications, while
still achieving acceptable accuracy. Some of the multithreaded applications can tolerate the
accuracy loss when critical sections are approximately executed, which in turn will eliminate
the synchronization overhead of these applications and increase their performance. In this
study, our objective is to explore the behavior of the critical sections and selectively skip
the ones yielding performance improvements with an acceptable accuracy loss. We have
observed the behaviour of 49 critical sections of 2 selected applications. Our experimental
study indicates that skipping 76% of the critical sections offers 2.5x performance gain
with 16% accuracy loss for Raytrace whereas 1.4x performance improvement with 17%
accuracy loss is obtained for Radiosity on the average when 36% of the critical sections
are skipped.

Index Terms
approximate computing, multithreaded application, critical section, performance, accuracy
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Cuma 11:45-12:00 BASARIM2022 Oda: 202

Paralel Islerin Cizelgelemesinde Islemci Tahsisi icin Hipersezgisel
Yaklasim

Giilcin BOLAT, Fatih Erdogan SEVILGEN

Paralel bilimsel uygulamalarin cizelgelenmesi kaynaklarin verimli kullaniimasi ve islemlerin
tamamlanma siresinin azaltilmasi icin olduk¢a onemlidir. Paralel uygulamalar veri par-
alelligi ve islem paralelligi icerir. Coklu islemcili sistemlerde sadece islem paralelligi iceren
uygulamalarin cizelgelenmesi probleminin NP-Tam problem oldugu bilinmektedir. Veri
paralel islemlerinde eklenmesi ile problem daha da zorlasmaktadir. Yapilan calismalarda
problemin islemci tahsisi ve cizelgeleme asamasi i¢in cesitli algoritmalar onerilmistir. Bu
calismada islemci tahsisi stireci icin ¢esitli sezgisel algoritmalar ve genetik algoritma birlikte
kullanilarak 6zglin bir hipersezgisel yaklasim sunulmaktadir. Deneysel sonuclar, algorit-
manin acgozli algoritmalar ile karsilastirildiginda daha iyi performans sonuclari sundugunu
gostermektedir.

Anahtar Kelimeler
Statik Cizelgeleme, Veri Paralelligi, islemci Tahsisi, Genetik Algoritma
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Altunizade Dijital Kampiis [

En (st diizey teknolojik alt yapisiyla Tiirkiye'de bir ilk olan Sabanci Universitesi Altunizade
Dijital Kamptis; teknoloji, is diinyasi ve akademiyi birlestiren bir odak noktasidir. Yenilikci
bir egitim anlayisiyla olusturulan Sabanci Universitesi Altunizade Dijital Kampiis, 6grencilere
gerek sinifin icinde gerekse diinyanin diledikleri yerinden baglanarak en iyi egitimi alma
imkani sunmaktadir. Dijital Kampts'te yer alan tim siniflar Hyflex teknolojisine sahiptir.
Ogrencilerimiz programlara Hyflex teknolojisi sayesinde birebir ya da siniftaymis hissi
yaratan bir dijital ortamla bulunduklari yerden katilabilmektedirler.

Dijital Kampts, ogrencilerimizin bireysel olarak veya gruplar halinde calisabilecegi ve is
diinyasi temsilcileri ile bulusabilecegi, projeler lretebilecegdi ve gelistirebilecedi essiz bir
altyapiya ev sahipligi yapmaktadir. Dijital Kamplis'te yiiksek teknik donanima sahip 9 hibrit
sinif, 2 profesyonel kayit stiidyosu, 2 grup calisma odasi, bilimsel showroom, konferans
salonu, dinlenme ve yemek salonlari bulunmaktadir.

Altunizade Dijital Kampiis'e Ulaslm:__ Kiiciik Camlica Mahallesi Sehit ismail Moray
Sokak No:3 Kisikli/Altunizade, 34696, Uskiidar/istanbul

e Uskiidar / Cekmekdy M5 metro ile Altunizade indikten sonra 2 numarali cikis takip
edildikten sonra kampiis hemen yanidir.
e Metrobiis ile de Altunizade duraginda indikten sonra tam karsinizda bulunmaktadir.

.ﬂa\‘-J\L' 3 Amerikan Hastanesi @ “‘"v'?)m;
3 o Ihlamur Kasirlari Gengelkoy(T o R
8 OSMANBEY (Milli Saraylar) inilCinaram ¥ g i
0] 2 G (M ylar) TarihilGinaralti ™y § u%l‘
z 2
4
. 2
@ Rahmi M. Kog Miizesi QSabanci Universitesi @Beylerbeyi Sarayl 3 N, l
@ Arter BESIKTAS = 2 =
Taksim Meydani @ “*eg‘ W 2 ;
% Sur Yapi Exen Istanbul
SentAntuan K|I\seE;|o & M % 3, 9 U
- e Uskiidar =L
> o
tan @ %, 5
i i ICADIYE
i SabancyUniversitesi i (7] (0-1] ) Canpar
KasalGalerisi BobanciOnnersiicSigge ot b 5
HE_ SeLMS1Z =~ Altunizade Dijital Kampiis ¥4 ‘mam ca-
i e Mg (2~
m Q O Kiz Kulesi .
Misir Garsisi o Ceeiiclamtiora! QBu\gurIu Metro
, EMINONU B Validebag Korusuo
&
1 HAREM 3 %
Istanbul i Saglik Bilimlerio W =
a8 KUMKAPE Universitesi Rektorlugl Emaar Square Mall °
6 YeniKapiExkinlikATan ACIBADEM ol
i ~ % Istanbul Medeniyet

58




Sponsorlar

BASARIM 2022 konferansi, Tiirkiye Yiiksek Basarimli Hesaplama Yetkinlik Merkezi
tarafindan, EuroCC (951732 sayili hibe sozlesmesi) projesi destegiyle diizenlenen bir
konferanstir. NVIDIA ve Hewlett Packard Enterprise BASARIM 2022 konferansinin ana
sponsorlaridir.

Hewlett Packard
NVIDIA Enterprise
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