STUDLJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas Kodas

Nasieji skaiciavimai

Déstytojas (-ai) Padalinys (-iai)

Matematikos ir informatikos fakultetas
Duomeny mokslo ir skaitmeniniy technologijy institutas

Koordinuojantis: dr. Algirdas Lanc¢inskas
Kitas (-i): dr. Aleksandr Igumenov

Studijy pakopa Dalyko (modulio) tipas

Pirmoji Pasirenkamasis

Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba (-0s)

Auditoriné 6 semestras

Lietuviy

Reikalavimai studijuojanéiajam

I$ankstiniai reikalavimai: Gretutiniai reikalavimai (jei yra):
Kompiuteriy architektiira, Operacinés sistemos, Procediirinis

programavimas.

Dalyko (modulio) apimtis Visas studento darbo kriivis Kontaktinio darbo valandos Savarankisko darbo valandos

kreditais

5 133 48 85

Dalyko (modulio) tikslas: studijy programos ugdomos kompetencijos

Dalyko tikslas — sickiama, kad studentai jgyty Ziniy apie nasiyjy skai¢iavimy sistemas ir jy panaudojima efektyviam uzdaviniy sprendimui.
Supazindinama su na$iyjy skai¢iavimy sistemy veikimo principais, lygiagre¢iyjy sudarymu ir vykdymu, taikomais metodais, standartais ir
architekttriniais sprendimais.

Dalyko (modulio) studijy siekiniai Studijy metodai Vertinimo metodai

Gebés atlikti uzduoties analizg ir parinkti tinkama naSiyjy
skai¢iavimy infrastruktiirg, formuluoti reikalavimus, rengti
sprendimo aprasus.

Gebés projektuoti ir jgyvendinti algoritmus bendrosios ir
paskirstytosios atminties na$iyjy skai¢iavimy sistemose,
parinkti tinkama programavimo jrankius.

Informacijos paieska,
demonstravimas, probleminis
déstymas, situacijy modeliavimas.

Gebés parinkti tinkamus nasiyjy skai¢iavimy sprendimus
atsizvelgiant j uzdavinio sudétinguma ir apdorojamy
duomeny apimtis.

Laboratoriniai darbai, pratybos ir
egzaminas (atviro tipo klausimai).

Kontaktinio darbo valandos Savarankmlﬁ“ studijy laikas ir
uzduotys
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1. Nasieji skaifiavimai ir ju vykdymas. Supazindinama Literattiros analizé.
Su nasiyjy skaiciavimy samprata, nasiyjy skaic¢iavimy 2 4 6 6
sistemomis ir jose naudojama technine jranga.

2. Lygiagrec¢iuyjy algoritmy sudarymas ir analizé. Literattiros analizé,
Supazindinama su pagrindiniais lygiagreciojo algoritmo nuoseklaus algoritmo
sudarymo principais ir algoritmy analizés principais. 4 6 10 12 | analizé, lygiagretaus

algoritmo efektyvumo
teorinis vertinimas.

3. Bendrosios atminties nasieji skai¢iavimai. Literaturos analize,
Supazindinama su bendrosios atminties lygiagre¢iojo bendrosios atminties
programavimo (OpenMP) principais, programy 4 6 10 12 | lygiagreciyjy algoritmy
vykdymu. sudarymas, jy efektyvumo

vertinimas.




4, Laboratorinis darbas #1

Praktinés uzduoties
sprendimas ir pristatymas.

5. Paskirstytosios atminties nasieji skaic¢iavimai.
Supazindinama su paskirstytosios atminties
programavimo (MPI) principais, programy vykdymu.

Literattiros analize,
paskirstytosios atminties
lygiagreciyjy algoritmy
sudarymas, jy efektyvumo
vertinimas.

6. Laboratorinis darbas #2

Praktinés uzduoties
sprendimas ir pristatymas.

7. Skaifiavimy vykdymas naSiyjy skaiciavimy
sistemose. SupaZindinama darbo nasiyjy skaiciavimy
sistemose principais, uzduo¢iy vykdymu ir valdymu.

Nasiyjy skaic¢iavimy
sistemos dokumentacijos
analiz¢, skaiCiavimy
vykdymas nasiyjy
skaic¢iavimy sistemose.

8. Laboratorinis darbas #3

Praktinés uzduoties
sprendimas ir pristatymas.

9. Egzaminas

Literatiros Kartojimas ir

13 L S
pasiruosimas €gzaminul.

IS viso

16

26| 6 48 85

Vertinimo strategija

Svoris
proc.

Atsiskaitymo

laikas

Vertinimo Kriterijai

Laboratoriniai darbai

50

Semestro metu,
laikantis paskaity

metu nurodyty
terminy.

Kiekvienas laboratorinis darbas atsiskaitomas zodZiu pristatant laisva
forma parengta ataskaita, kurioje pateikiama suformuluota uzduotis,
sitilomas sprendimas ir gauti rezultatai bei jy analizé.

Kiekvienas laboratorinis darbas vertinamas skaléje nuo 0 iki 4 baly:

- 4 balai skiriami studentui, kuris pilnai i$sprendé uzdavinj, parengé
ataskaitg ir geba paaiskinti sprendimg ir gautus rezultatus;

- 3 balai skiriami studentui, kuris pilnai i8sprendé uzdavinj, bet nepilnai
arba su neesminémis klaidomis parengé ataskaita ir/arba daro
neesmines klaidas aiSkindamas sprendimg ir gautus rezultatus;

-2 balai skiriami studentui, kuris i$sprendé uzdavinj ir geba
pademonstruoti sprendima, bet neparengé ataskaitos (arba ataskaitoje
yra esminiy klaidy) ir/arba negeba paaiskinti sprendimo ir gauty
rezultaty (arda aiskindamas daro esmines klaidas);

- 1 balas skiriamas studentui, kuris i§ dalies i$sprendé uzdavin;j.

- 0 baly skiriama studentui, kuris nei$sprendé uzdavinio.

Pavéluotai atsiskaitomy darby vertinamas mazinamas vienu balu.

Uz visus 3 laboratorinius darbus galima surinkti 12 baly, kurie sudaro 50
procenty galutinio vertinimo.

Egzaminas

50

Sesijos metu

Uzdary ir atviry klausimy testas. Vertinama pagal teisingai atsakyty
klausimy skai¢iy laikant, kad visi klausimai yra vienodos vertés.

Egzaming galima laikyti ir neatsiskaiCius visy laboratoriniy darby.

Nepriklausomai nuo semestro metu sukaupto balo, egzaminas privalo buti
iSlaikytas (vertinimas turi biiti ne mazesnis uz 5).

Laikant egzaming eksternu, jo svoris islieka toks pat.

Autorius

Leidimo
metai

Pavadinimas

Periodinio leidinio Nr. ar
leidinio tomas

Leidimo vieta ir leidykla ar
internetiné nuoroda

Privaloma literatiira

T. Rauber, G. Runger

2023

Parallel
Multicore and Cluster Systems

Programming  for

Third Edition

Springer

Papildoma literatiira

B. Barney

Message Passing Interface
(MPI)

https://hpc-
tutorials.lInl.gov/mpi/

B. Barney

OpenMP

https://hpc-
tutorials.lInl.gov/openmp/




COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title Code

High-Performance Computing

Lecturer(s) Department(s) where the course unit (module) is delivered
Coordinator: Dr. Algirdas Lancinskas Faculty of Mathematics and Informatics
Other(s): Dr. Aleksandr Igumenov Institute of Data Science and Digital Technologies

Study cycle Type of the course unit (module)
First Optional

Mode of delivery Period when the course unit (module) is Language(s) of instruction
delivered

Face-to-face 6th semester Lithuanian

Requirements for students

Prerequisites: Additional requirements (if any):
Computer architecture, Operating systems, Procedural programming.

Course (module) volume in credits Total student workload Contact hours Self-study hours

5 133 48 85

Purpose of the course unit (module): programme competencies to be developed

The aim of the course is to give students knowledge of high-performance computing systems and their application to efficient problem-
solving. It introduces the principles of high-performance computing systems, the design and execution of parallel algorithms as well as the
methods, standards, and architectural solutions.

Learning outcomes of the course unit (module) Teaching and learning methods Assessment methods

Will be able to perform analysis of a given problem and
choose appropriate infrastructure of high-performance
computing system as well as formulate requirements for
parallel algorithms.

Information search,
demonstrations, problem teaching,
situation modeling.

Will be able to design and develop algorithms for shared and
distributed memory high-performance computing systems as
well as to choose appropriate programming tools.

Laboratory work, practical tasks,
and the exam (open questions).

Will be able to choose optimal high-performance computing
methods considering properties of the problem being solved
and data to be processed.

Self-study work: time and
Contact hours .
assignments
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1. High-performance computing and their execution. Literature analysis.
Introduction to the concept of high-performance 5 4 6 6
computing, high-performance computing systems, and
their hardware.

2. Creation and analysis of parallel algorithms. Literature analysis, sequential
Introduction to the concept of creation and analysis of 4 6 10 | 12 algorithm analysis, theoretical
parallel algorithms. estimation of parallel

algorithm efficiency.




3. Shared memory high-performance computing. Literature analysis, creation of
Introduction to the principles of shared memory | 6 10| 12 share.d memory paralle.l
parallel programming (OpenMP) and execution of algorithms and evaluation of
programs. their efficiency.

4. Laboratory work #1. Solution and presentation of a

2 2 8 practical task.

5. Distributed memory high-performance computing. Literature analysis, creation of
Introduction to the principles of distributed memory | , 6 10 | 12 | distributed memory parallel
programming (MPI1) and execution of programs. algorithms and evaluation of

their efficiency.

6. Laboratory work #2. ) 2 3 Solution and presentation of a

practical task.

7. Performing computations in  high-performance Analysis of the documentation
computing systems. Introduction to the principles of of a high-performance
working with high-performance computing systems, | 5 4 6 8 computing system and
task execution, and management. execution of algorithms in a

high-performance computing
system.

8. Laboratory work #3. ) ) 3 Solution and presentation of a

practical task.

9. Exam. 13 Literature analysis (repetition)

and preparation for the exam.
Total | 16 26 | 6 48 | 85
Assessment strategy Weight, Deadline Assessment criteria
%

Laboratory works 50 During the semester, | Each laboratory work is defended individually by presenting a free-form
following the report containing the formulation of the problem, the proposed solution, and
deadlines specified in | the results obtained and their analysis.
the lectures. Each laboratory work is graded on a scale from 0 to 4:

- 4 points are given to a student who has fully solved the task, prepared the
report, and is able to explain the solution and the results obtained.

- 3 marks are given to a student who has fully solved the task, but the report
is incomplete or with minor errors and/or makes minor errors in the
explanation of the solution and the results obtained.

- 2 points are given to a student who has solved the task and is able to
demonstrate the solution but has not prepared the report (or the report
contains major errors) and/or is unable to explain the solution and the
results obtained (or makes major errors in the explanation);

- 1 point is given to a student who has partially solved the task.

- 0 points are given to a student who has not solved the problem.

Late-defended works are downgraded by one point.
All laboratory works are worth 12 points which represent 50% of the final
score.

Exam 50 Exam session Closed and open-ended test. Scored on the basis of the number of questions

answered correctly, assuming that all questions are of equal value.
The exam can be taken without completing all the laboratory work.
Regardless of the score accumulated during the semester, the examination
must be passed (the mark must be at least 5).
The weight of the exam remains the same for the external students.
Author Ye.ar o.f Title Issue of a period.ical.or Publishing place. and house or
publication volume of a publication weblink
Compulsory reading
T. Rauber, G. Runger 2023 Parallel Programming for Third Edition Springer
Multicore and Cluster Systems

Optional reading

B. Barney Message Passing Interface (MPI) https://hpc-

tutorials.lInl.gov/mpi/

B. Barney OpenMP https://hpc-

tutorials.lnl.gov/openmp/




