ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE
Course Name Unix/Linux Programing
Cod S ¢ Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory
BIL424 5 3 6 3 0 0
Department/Program | Computer Eng./ Computer Eng.
Course Type Elective \ Course Language \ Turkish
Course Prerequisites | None
Basic Engineerin Engineering .
ggﬁ[:ﬁtc(z;tegory by Sciences g Science Design General Education
70 %10 %50 %30 %10

Course Description

System Programming Scope and Tasks, Unix and Windows architectures, services, and
features, steps in software development, preprocessor, macros, compiler, and linker,
shell environments and shell programming, system calls and library calls, Processes,
parent and child Processes, interprocess concurrency, multiprogramming and threads,
disk operations, memory operations, and virtual memory, interprocess communication,
files, gates, message queues, shared memory, signals and semaphores, sockets, UDP
and TCP sockets, remote procedure call, client-server architectures with interprocess
communication, remote procedure call, operating system customization, device driver
development

Course Objectives

To establish a foundation for students to develop services offered to the operating
system and services provided to hardware.

Course Learning

The students who take the course will be able to

I They can program to perform specific tasks related to the operating system.
. They can develop services offered to the operating system and hardware.

Outcomes 1. They can manage resources of a system through programming.
(\VA They can perform requirement analysis for a system based on the target
platform.
V. They can design a system according to the target platform.
Textbook The Linux Programming Interface: A Linux and UNIX System Programming
Handbook Michael Kerrisk
Other References None
Homework &
Projects es
Laboratory Work None
Computer Use Yes
Other Activities None
Activities Quantity Effects on Grading, %
Midterm Exam 1 %30
Quizzes 2 %10
Homework 2 %10
Assessment Criteria | Projects
Term Paper/Project
Laboratory Work
Other Activities
Final Exam 1 %50




Course Plan

Weeks Topics Course
Outcomes
1 System Programming: Scope and Tasks |
Traditional domains of System Programming. System Programming in an OS
environment. History, architecture, services, and features of Unix and Windows.
2 Writing a program in Unix. Steps in software development: Preprocessor, Macros, I-11
Compiler, Modules, Linker. Command line parameters, Environment variables,
Shell Programming.
3 System Calls: Importance and classification. System calls and library calls. I-11
Interprocess Communication (IPC) and System Calls for Network Programming.
System and library calls in Unix, their general structure, and interfaces.
4 Processes: Creating processes in Unix. Parent process and Parent-Child processes. I-11
5 Process handling: Fork() system call. Exec() family system calls. Synchronization I-11
between Parent and Child processes: system(), wait(), exit(), etc.
6 Fundamentals of Multiprogramming and Threads (Thread). I-11-111
7 Disk operations. 1/O directory and file system operations. Virtual Memory. I-11-111
8 Midterm Exam
9 Interprocess Communication (IPC): Purpose and use in system programming. IPC I-1-111-1Vv
mechanisms. Gates (pipes) as IPC: named and unnamed gates.
10 Message Queues. I-11-111-1V
11 Signals, Semaphores, and Shared Memory. I-11-111
12 Sockets and their use for IPC. UDP and TCP sockets. Network Programming. I-11-111-1V
13 RPC (Remote Procedure Call). I-11-11-1V
14 Customizing Operating Systems, Device Driver Development demo applications. I-11-111-1V-V
15 General Review |
16 Final Exam
17 Final Exam
Relationship between the Course and Program
Program Outcomes Contribution
1 |an ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs
2 | with consideration of public health, safety, and welfare, as well as global, cultural, X
social, environmental, and economic factors
3 | an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations
4 | and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide leadership,
5 | create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives
6 |@an ability to develop and conduct appropriate experimentation, analyze, and interpret X
data, and use engineering judgment to draw conclusions
7 | an ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies
Lecturer
Date




ISTANBUL GELIiSIM UNIVERSITESI
DERS KATALOGU

Dersin Adi Unix/Linux Programlama
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
BIL424 5 3 6 3 0 0

Boliim/Program Bilgisayar Miihendisligi/Bilgisayar Miihendisligi
Dersin Tiirtii Secmeli | Dersin Dili ‘ Tiirkge
Dersin Onkosullar Yok

e - Temel Miihendislik Insan ve Toplum
E:{:ﬁ:?;rgyge Gore Temel Bilim Miihendislik Tasarimi Bilim

gonst > %10 %50 %30 %10

Dersin Igerigi

Sistem Programlamanin alani ve gérevleri, Unix ve Windows mimarileri, servisleri ve
ozellikleri, bir programin yazilimindaki adimlar, dénderleyici, makrolar, derleyici ve
birlestirici, kabuk ortamlar1 ve kabuk programlama, sistem g¢agrilar1 ve kiitiiphane
cagrilari, Islemler, iist ve alt Islemler, islemler aras1 eszamanlilik, coklu-programlama
ve i§ parcaciklari, disk islemleri, bellek iglemleri ve sanal bellek, islemler arasi iletisim,
dosyalar, gegitler, mesaj kuyruklari, ortak bellek, sinyaller ve semaforlar, soketler, udp
ve tcp soketleri, uzaktan yordam cagrisi, islemler arasi iletisimle istemci-sunucu
mimarileri, uzaktan yordam cagrist, isletim sistemi 6zellestirme, aygit siiriicii gelistirme

Dersin Amaci

Ogrencilerin Isletim Sistemine sunulan servisler ve Donanima sunulan servisler
gelistirebilmeleri i¢in altyap1 olusturmaktir.

Dersin Ogrenme
Ciktilar

Bu dersi alan 6grenciler su kabiliyetleri kazanirlar;

. Isletim sistemine ait belli gorevleri yerine getirecek programlama
yapabilir.

. Isletim Sistemine sunulan servisler ve Donanima sunulan servisler
gelistirebilir.

Il Bir sisteme ait kaynaklar1 programlama yoluyla yonetebililir

V. Hedef platforma gore, bir sistemin gereksinim analizini yapabililir.

V. Hedef platforma gore bir sistem tasarimi yapabilir.

Ders Kitab1 The Linux Programming Interface: A Linux and UNIX System Programming
Handbook Michael Kerrisk
Diger Kaynaklar Yok
Odevler ve Projeler | Var
Laboratuvar
Uygulamalari Yok
Bilgisayar Kullanim1 | Var
Diger Uygulamalar | Yok
Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l i¢i Sinavlar 1 %30
Kisa Sinavlar 2 %10
Basar] C)devler 2 %10
Degerlendirme Projeler
Sistemi Dénem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Sinavi 1 %50




Ders Plam

Hafta

Konular

Dersin
Ciktilan

Sistem Programlamanin alan1 ve gorevleri : Sistem Progralamanin geleneksel alanlari. Bir
OS ortaminda Sistem Programlama. Unix ve Windows tarihi, mimarisi, servisleri ve
ozellikleri

Unix ortaminda bir program. Bir programin yazilimindaki adimlar. On-derleyici, Makrolar,
Derleyici, Modiiller, Birlestirici. Komut satir1 parametreleri, Ortam parametreleri, Kabuk
Programlama

Sistem Cagrilar1, dnemi ve simflanmasi. Sistem ¢agrilar1 ve kiitiiphane cagrilari. Islemler
Aras Iletisim (IPC) ve Ag Programlama igin Sistem Cagrilari. UNIX te sistem ve
kiitiiphane cagrilari, genel yapisi ve arabirimleri.

Islemler. UNIX te Islemlerin yaratilmasi. Ana islem ve Ust ve Alt Islemler.

islemlerin kullanilmasi. Fork() sistem ¢agrisi. Exec() ailesi sistem ¢agrilar1. Ana islem ve
Alt Islem arasindaki senkronizasyonlar : system(), wait() , exit(), v.b

Coklu-Programlama ve Is Parcaciklari(Thread) temelleri

Disk iglemleri. I/O dizin ve dosya sistemi islemleri. Sanal Bellek

Ara Sinav

Islemler Arasi iletisim (IPC) : amac1 ve sistem programlamadaki kullanimi. IPC
mekanizmalari. Gegitler (pipe) olarak IPC: adlandirilmis ve adlandirilmamis gegitler.

I-11-111-1V

Mesaj Kuyruklar

I-11-111-1V

Sinyaller, Semaforlar ve Ortak Bellek

Soketler ve IPC i¢in kullanimi1.UDP ve TCP soketleri. Network Programlama

I-11-111-1V

RPC (Uzaktan Yordam Cagrisi)

I-11-111-1VV

Isletim Sistemi 6zellestirme, Aygit siiriicii gelistirme demo uygulamalar

I-11-111-1V-V

Genel Tekrar

Final

Final

Dersin Programla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait giktilar)

Katki

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik X

mithendislik problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Halk sagligi, gilivenligi ve refahinin yam sira kiiresel, kiiltiirel, sosyal,

cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar karsilayan X

¢oziimler iretmek i¢in mithendislik tasarimini uygulama becerisi

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢Ozlimlerinin kiiresel, ekonomik, cevresel ve toplumsal
baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlikgi ve kapsayici bir ortam
yarattig1, hedefler belirledigi, gorevleri planladig1 ve hedefleri karsiladig: bir
ekipte etkin bir sekilde galisabilme becerisi

Uygun deneyler gelistirme ve ylriitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi

Uygun 0grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi

Tarih




