ENDUSTRi MUHENDISLiGIi BOLUMU ’E
(DEPARTMENT of INDUSTRIAL ENGINEERING)

DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Kodu: INDE3103
(Course Code)

Dersin Adi: Sistem Benzetimi
(Course Title): System Simulation

Yariyih |D + U + L | Kredisi| AKTS Dersin Dili Dersin Turi islenis Yéntemi On Kosul
(Semester)| (Lc+R +L) |(Credits)| (ECTS) (Language) (Category) (Instructional Methods) (Prerequisite)
ingilizce Zorunlu Ders + Uygulama
5 |8+1+0) 3 6 (English) (Core) (Lecture + PS) INDE2156

Dersin Amaci

(Course Objectives)

Ayrik-olayli benzetim ile ilgili temel teori ve uygulamalar konusunda bilgi kazandirmak.

To gain knowledge about basic theories and applications related to discrete-event simulation.

Dersin Igerigi

(Course Content)

Ayrik-olayli benzetimin temel prensipleri ve analizi. Olay gizelgeleme bazli benzetim ve
surecetklesim bazli benzetim yaklagimlarinin kargilastirmasi. Belirli bir istatistiksel dagilima sahip
say! Uretme metodlari; ters dénisim ve dider teknikler. Girdi datasi analizi ve 6rtisme diizeyi
testleri. Benzetim uygulamalari igin gelistirilen belirli bilgisayar yazimlar (ARENA), bu
yazilimlarda ¢ikti analizi ve model gecerleme.

Basic principles and analysis of discrete-event simulation. Comparison of event-based simulation
and process-based simulation approaches. Methods of generating numbers with a given statistical
distribution; inverse transformation and other techniques. Input data analysis and goodness of fit
tests. Specific software developed for simulation applications, output analysis and model validation
in these software (ARENA).

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Sozde rastgele sayi Uretme teknikleri, istatistiksel rastgelelik ve bagimsizlik testlerini kullanir.
[2a]

2. Similasyon modellerinin sonuglarini istatistiksel yontemlerle analiz edebilir. [5b]

3. Gergek bir hayat problemini (takim ¢alismasi olarak) yazilim kullanarak modeller ve ¢ozer.
[2a, 5b] )

4. Gergek bir hayat probleminin sonuglarini s6zli ve yazili (Ingilizce) olarak sunar. [7c, 7¢€]

[Not: Késeli parantez igindeki sayilar ilgili program giktilarinin numaralarini isaret etmektedir]

Upon successful completion of this course, students will be able to:
Use pseudo-random number generation techniques, statistical randomness and
independence tests. [2a]

2. Analyze the results for simulation models using statistical methods. [5b]

3. Model and solve a real life problem (teamwork) using a software. [2a, 5b]

4. Present the results of a real life problem in oral and written form (in English). [7c, 7€e]

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Discrete-Event System Simulation (5th edition)”, Banks, Carson, Nelson, and Nicol, Prentice Hall,
2010

Yardimci Kaynaklar
(Supplementary Material)

“Simulation with Arena”, Kelton, Sadowski, Swets, McGraw-Hill.

HAFTALIK KONULAR

Hafta

Teorik Ders Konulari Uygulama / Laboratuar Konulari

Benzetime giris

ARENA yazilimi ile érnek problemler

Benzetime giris ARENA yazilimi ile érnek problemler
Basit benzetim modeli érnekler ARENA yazilimi ile érnek problemler
Ayrik-olayli benzetim ile ilgili temel kavramlar ARENA yazilimi ile 6rnek problemler
Ayrik-olayli benzetim ile ilgili temel kavramlar ARENA yazilimi ile 6rnek problemler

Arena ile Simulasyon: Temel Modiiller, Grafikler, Calismalar, Gegici ve Surrekli Durum| ARENA yazilimi ile drnek problemler

Arena ile Simulasyon: Olay ¢izelgeleme bazli similasyon ARENA yazilimi ile 6rnek problemler

([N~ W]|N

Arena ile Simulasyon: Ayrik ve surekli olasilik dagilimlari ARENA yazilimi ile érnek problemler




9 |Rastgele sayilar ve rastgele sayi lUretme metodlari ARENA yazilimi ile 6rnek problemler

10 |Rastgele sayilar ve rastgele sayi tretme metodlari ARENA yazilimi ile érnek problemler

11 |Girdi modellemesi ARENA yazilimi ile érnek problemler

12 |Girdi modellemesi ARENA yazilimi ile érnek problemler

13 |Model dogrulama ve model saglama ARENA yazilimi ile érnek problemler

14 |Alternatif Sistem Tasarimlarinin Karsilastiriimasi ARENA yazilimi ile érnek problemler

COURSE PLAN
Week Topics Laboratory / Tutorial Work

Introduction to Simulation Examples with ARENA software

2 |Introduction to Simulation Examples with ARENA software

3 |Simple Examples of Simulation Models Examples with ARENA software

4 [Concepts in Discrete-Event Simulation Examples with ARENA software

5 |Concepts in Discrete-Event Simulation Examples with ARENA software

6 |Simulation with Arena: Basic Modules, Plots, Runs, Transient vs Steady State Examples with ARENA software

7 |Simulation with Arena: Event scheduling based simulation Examples with ARENA software

8 |Simulation with Arena: Discrete and continuous probability distributions Examples with ARENA software

9 |Random Numbers and Random Variables Examples with ARENA software

10 |Random Numbers and Random Variables Examples with ARENA software

11 |Input Modeling Examples with ARENA software

12 |Input Modeling Examples with ARENA software

13 |Model Verification and Validation Output Analysis Examples with ARENA software

14 |Comparing Alternative System Designs Examples with ARENA software

DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT SYSTEM)

Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yanyil igi Yazih Sinavlar (Semester Written Exams) 30
Odevler (Homework) 5
.. Raporlar (Reports)
Yanyil Igi —
Galismalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
(Semester :
Activities) Sunumlar (Presentations)
Doénem Projesi (Term Project) 25
Diger (derse katihm, saha gezi, vb.) 5
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 35
Toplam (Total) 100

DERSIN ENDUSTRiI MUHENDISLIGIi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Program Kazanimlari (Giktilari)

Yiksek|Dusglik

1(a) |Matematik, fen bilimleri ve Endustri Mihendisligine 6zgu konularda yeterli bilgi birikimi.

1(b) kullanabilme becerisi.

Bu alanlardaki kuramsal ve uygulamali bilgileri, karmasik mihendislik problemlerinin ¢ézimunde

2(a) |Karmasik mihendislik problemlerini tanimlama, formile etme ve ¢ézme becerisi.

2(b) |Bu amagcla uygun analiz ve modelleme yéntemlerini secme ve uygulama becerisi.




Karmasik bir sistemi, slireci, cihazi veya urlini gergekgi kisitlar ve kogullar altinda, belirli

3@ gereksinimleri karsilayacak sekilde tasarlama becerisi.

3(b) |Bu amagla modern tasarim yéntemlerini uygulama becerisi.

Muhendislik uygulamalarinda karsilagilan karmagik problemlerin analizi ve ¢ézumu igin gerekli

4(a . .
@ olan modern teknik ve araclari segme ve kullanma becerisi.

4(b) |Bilisim teknolojilerini etkin bir sekilde kullanma becerisi.

Karmasik muhendislik problemlerinin veya disipline 6zgl arastirma konularinin incelenmesi igin

5@) deney tasarlama becerisi.

5(b) |Deney yapma, veri toplama, sonugclari analiz etme ve yorumlama becerisi. PY

6(a) |Disiplin ici takimlarda etkin bicimde calisabilme becerisi.

6(b) [Cok disiplinli takimlarda etkin bigimde galigabilme becerisi.

6(c) |Bireysel calisma becerisi.

7(a) [S6zli ve yazili etkin iletisim kurma becerisi.

7(b) |En az bir yabanci dil bilgisi.

7(c) |Etkin rapor yazma ve yazih raporlari anlama becerisi. PY

7(d) |Tasarim ve uretim raporlari hazirlayabilme becerisi.

7(e) |Etkin sunum yapabilme becerisi. °

7(f) |Acik ve anlagilir talimat verme ve alma becerisi.

8(a) |Yasam boyu 6grenmenin gerekliligi konusunda farkindalik.

8(b) |Bilgiye erigebilme, bilim ve teknolojideki gelismeleri izleme ve kendini sirekli yenileme becerisi.

9(a) |Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk hakkinda bilgi.

9(b) [Muhendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10(a)|Proje yonetimi, risk yonetimi ve degigiklik yonetimi gibi, is hayatindaki uygulamalar hakkinda

10(b)|Girigimcilik, yenilikgilik hakkinda farkindalik.

10(c)|Surdurulebilir kalkinma hakkinda bilgi.

Muhendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, ¢evre ve guvenlik

11() Uzerindeki etkileri ve gagin muhendislik alanina yansiyan sorunlari hakkinda bilgi.

11(b)|Muhendislik gozumlerinin hukuksal sonuglari konusunda farkindalik.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High | Low

Adequate knowledge in mathematics, science and engineering subjects pertaining to the

1(2) Industrial Engineering discipline.

1(b) |Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

2(a) [Ability to identify, formulate, and solve complex engineering problems. °

2(b) |Ability to select and apply proper analysis and modeling methods for this purpose.

Ability to design a complex system, process, device or product under realistic constraints and

3() conditions, in such a way as to meet the desired result.

3(b) [Ability to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for analyzing and solving

4(@) complex problems encountered in engineering practice.

4(b) |Ability to employ information technologies effectively.

Ability to design experiments for investigating complex engineering problems or discipline specific

5(a .
( ) research questions.

Ability to conduct experiments, gather data, analyze and interpret results for investigating

5(b) complex engineering problems or discipline specific research questions.

6(a) |Ability to work efficiently in intra-disciplinary teams.

6(b) [Ability to work in multi-disciplinary teams.




6(c) [Ability to work individually.

7(a) |Ability to communicate effectively, both orally and in writing.

7(b) [Knowledge of a minimum of one foreign language.

7(c) |Ability to write effective reports and comprehend written reports.

7(d) |Ability to prepare design and production reports.

7(e) |Ability to make effective presentations.

7(f) |Ability to give and receive clear and intelligible instructions.

8(a) |Awareness of the need for lifelong learning.

8(b) to educate him/herself.

Ability to access information, to follow developments in science and technology, and to continue

9(a) |Knowledge on behavior according ethical principles, professional and ethical responsibility.

9(b) [Knowledge on standards used in engineering practices.

10(a) change management.

Knowledge about business life practices such as project management, risk management, and

10(b)|Awareness in entrepreneurship and innovation.

10(c)|Knowledge about sustainable development.

11(a)

Knowledge about the global and social effects of engineering practices on health, environment,
and safety, and contemporary issues of the century reflected into the field of engineering.

11(b)|Awareness of the legal consequences of engineering solutions.

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

ETKINLIKLER
(COURSE ACTIVITIES)

Sayi
(Quantity)

Sire (saat)
(Time (hr))

is Yiikii (saat)
(Work Load (hr))

Ders Suresi
(Lectures)

14

3

42

Yaniyill Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

12

12

Yanyil i¢i Yazil Sinavlar (Hazirlik Siiresi Dahil)
(Semester Written Exams (Preparation included))

11

55

Sinif Dig1 Galisma Suresi
(Out of class study time)

Odevler
(Homework)

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

14

14

Seminer
(Seminar)

Sunumlar
(Presentations)

Donem Projesi
(Term Project)

19

19

Toplam s Yiikii
(Total Load)

150

Dersin AKTS Kredisi (Toplam ls Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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