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I. General details
Title: Distributed Operating Systems
Code: MIC0002
Credits: 5
Location:

Schedule:

II. Instructor information
Name, Title: Lect. Dr. Rares Boian
Contact (e-mail): rares@cs.ubbcluj.ro
Office hours: Friday, 13.00 – 15.00
III. Subject description: 
The course will cover the following subjects: 1) Multi-tasking and concurrency in UNIX; 2) Web communication; 3) Socket communication; 4) Distributed operating systems; 5) Client-server programming and graphical interfaces. In the first part, the student will get acquainted with the higher level IPC mechanisms and learn how to handle concurrency using threads. The second and third parts introduce the basics of today’s network communication: IP addresses, domain names, URLs, Web interactions using CGI, socket communication. The fourth part presents theoretical aspects and technologies used in today’s operating systems. The last part studies client-server technologies and graphical interfaces in Windows and X-Window.
IV. Required References:

· BACON J. Concurrent Systems: Operating Systems, Database and Distributed Systems - an integrated approach. Addison-Wesley, 1998 

· BOIAN F, VANCEA A. BOIAN R. BUFNEA D., STERCA A., COBARZAN C., COJOCAR D. Sisteme de operare Ed. Risoprint, 2006 

· BOIAN F.M. FERDEAN C.M., BOIAN R.F., DRAGOS R.C. Programare concurentă pe platforme Unix, Windows, Java. Ed. Albastră, grupul Microinformatica, Cluj, 2002. 

· BURAGA S., TARHON V., TANASĂ S. Programare Web în Bash şi Perl. Ed. Polirom, Iaşi, 2002

· IGNAT I. KACSO A. Unix: generarea proceselor. Ed. Albastră, grupul Microinformatica, Cluj, 1995

· NYE A. Xlib Programming Manual. Sun Press, 1988

· ROCHKIND M.J. Advanced Unix Programming. Prentice Hall, 1985. 

· STALLINGS W. Operating Systems: Internal and Design Principles. Prentice Hall, 1998. 

· TANENBAUM A.S. Distributed Operating Systems. Prentice Hall, 2005 

· *** HTML 4.01 Specification. http://www.w3.org/TR/1999/REC-html401-19991224

· *** UNIX Unleashed, Internet Edition. http://docs.rinet.ru:8083/UNIXi/ 

V. Facilities:

Department computers, network environment and UNIX (Solaris, Linux, FreeBSD) and Windows (2000, XP) servers.
VI. Lectures and Lab hours:

Lectures
1. Multi-tasking and concurrency in UNIX
· Signals: concepts and usage
· IPC (Inter Process Communications).

· Shared memory
· Message queues
· Semaphores
· Threads
· introduction. synchronization details
· POSIX threads (pthreads)
· Specifics unde Linux and FreeBSD
2. Web communication
· IP addresses, domain names, URL
· HTTP protocol, elements of HTML
· HTML Forms
· Web interactions with CGIs
3. Socket communication
· Concept, address, properties.

· Socket stream communication scenarios
· Main library functions for stream socket communication
· Examples in UNIX and Windows.

4. Distributed operating systems
· distributed system, distributed algorithm, distributed operating system (general aspects)
· Standard OS services: SSH, FTP, NFS.

· Middleware technologies: RPC, CORBA, RMI, distributed shared memory, distributed file systems
5. Client-server programming and graphical interfaces
· X-Window

· X-window API.

· X protocol; X architecture and functioning
· X-window programming introduction 

· MS Windows

· Windows event based programming.

· Windows API programming.

1. Lab hours
2. X-Window introduction.

3. UNIX Signals
4. Shared memory (no synchronization)
5. Message queues
6. Semaphores and shared memory
7. Threads (no synchronization)
8. Threads (with synchronization)
9. Home page creation. Web server interactions through HTML Forms and CGI
10. Socket client-server communication
11. Socket communication with a standard server
12. X_Windows programming.

13. MS-Windows API programming.

VII. Grading: 
   Final Grade = 

      20% Lab Projects (average) +

      40% Practical Examination +

      40% Written examination
VIII. Organizational details, changes and exceptional issue:

   http://www.cs.ubbcluj.ro/~rares/SO2/

IX. Optional references:

    http://www.cs.ubbcluj.ro/~rares/SO2/

Lect. Dr. R. Boian

