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 Computation Intelligence: Genetic Programming, etc.

 Machine Learning：Gaussian Process, Deep Learning, etc.

 Agent-based Modelling.
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Research Interests:

Data Regression

I'm constantly looking for prospective 
graduate students, expected to work 
on CI, ML, and ABM.



Textbook: 
Modern Operating System

Andrew S. Tanenbaum, 4th.
 Time:
48 hours @ lecture theater 
16 hours @ lab

Lab: When?

Course Schedule



Chinese students:
Experiment:10%;   Presentation: 5%; Poster 5%;
Attendance & Homework: 10%;
Final exam (close-book): 70%

Oversea students:
Experiment:20%;  Presentation: 10%;  Poster:10%
Homework & Attendance: 20%;
Final exam (close-book): 40%;

Course Schedule



How to get textbook?

Ebook can be downloaded from :https://jinghuizhong.com/teaching/



Group & Resources

• WeChat Group

• Slides: 
https://jinghuizhong.com/teaching/

• Grouping
Each group: 3~4 students









At the beginning of 2014, the only domestic Red Flag Linux 
system was officially bankrupt.  
Where is the future of domestic operating systems?



Deepin OS is the most active Linux distribution in China. 
Deepin provides a stable and efficient operating system for 
all, emphasizing security, ease of use and beauty.







• Introduction (chapter 1)

• Processes and Threads (chapter 2)

• Deadlocks (chapter 6)

• Memory management (chapter 3)

• File Systems (chapter 4) 

• Input /Output (chapter 5)

Course Schedule



A computer = Hardware + OS + User Programs

The distinct features of OS

What is Operating System (OS)

 Run in kernel mode;
 Has complete access to all hardware;
 Can execute any instruction the machine is capable of executing;
 Huge, complex, long-lived;

 Two major tasks of OS.
To provide abstractions and to manage resources

Kernel mode Operating SystemOperating System

HardwareHardware

User programsUser programsUser mode
Software



OS as an Extended Machine

Programs in machine language level are primitive 
and difficult to write and interpret. 
Example: reading data from floppy disk requires to know 16 
commands, 13 input parameters, 23 return status and error 
fields .…

 OS hides the implementation details and 
provides user programs with nice and standard 
abstractions.

 A standard “Virtual Machine” across different 
physical machines.



A computer contains many resources.
– e.g. CPU, memory, disk, keyboard, mouse, printer, 
speakers, microphone, etc.

 OS effectively allocates resources to support 
multi-users and multi-programming. 

OS as a Resource Manager

Process Manager

File Manager

Memory Manager

Device Manager

Operating System is a manager.

OS



 Time multiplexing: Different programs or users 
take turns using a resource. 
Example: CPU.
Issues: Who goes next and for how long?

 Space multiplexing: Each program or user gets 
part of a resource.
Example: memory and disk.
Issues: fairness, protection, and so on.

OS as a Resource Manager



History of Operating Systems

1945

First generation
Vacuum tubes,
plug boards

1955

Second generation
transistors,
Batch systems

1965 1980 Now

Third generation
ICs and 
multiprogramming

Fourth generation
Large Scale Integration
personal computers 
workstations

Using machine language, 

or worse;

No OS;

Numerical calculations.

FORTRAN  or 

assembler language;

FMS and IBSYS  OS;

Scientific calculations.

FORTRAN ,assembler, 

C, Pascal,  Prolog,  etc;

OS/360, UNIX; Dos

scientific calculations & 

some applications

C, C++, java, C#, R, 

PHP, etc.

Windows, Linux, Mac, 

etc.

scientific calculations & 

wide applications.



The First Generation (1945–55)  Vacuum 
Tubes and Plugboards

 No programming language, all programming works 
were done in absolute machine language, or even worse; 

 No operating system;
 All problems were numerical calculations.



The Second Generation (1955–65) 
Transistors and Batch Systems

 Languages:

Fortran, assembly language.

 Typical operating systems:

FMS (Fortran Monitor System), IBSYS. 

 Problems to be solved:

Scientific and engineering calculations.



The Third Generation (1965–1980)  ICs 
and Multiprogramming

 The use of ICs (Integrated Circuits).
 IBM System/360:
 Operating System: OS/360, MULTICS, UNIX

processor unit



The Third Generation (1965–1980)  ICs 
and Multiprogramming

 Multiprogramming: Allow multiple programs run in 
memory simultaneously.

Goal  Keep CPUs and I/O devices busy. 



The Third Generation (1965–1980)  ICs 
and Multiprogramming

 Spooling (simultaneous peripheral operation on line)
In spooling, a high-speed device like a disk interposed between a
running program and a low-speed device involved with the program
in input/output.

Example: Instead of writing directly to
a printer, outputs are written to the disk.
Programs can run to completion faster;
and other programs can be initiated
sooner when the printer becomes
available, the outputs may be printed.



The Third Generation (1965–1980)  ICs 
and Multiprogramming

 Timesharing: Allow multiple users to use a computer 
simultaneously. 

-- A variant of multiprogramming technique; 
-- Each user has an on-line terminal; 
-- The computer system must respond quickly.

 CTSS (Compatible Time Sharing System)

 MULTICS  (UNIXMINIXLINUX)



The Fourth Generation (1980–Present) 
Personal Computers

 With the development of LSI (Large Scale Integration) 
circuits, chips, operating system entered in the personal 
computer and the workstation age.

 Microprocessor technology evolved to the point that it 
becomes possible to build desktop computers as 
powerful as the mainframes of the 1970s.

 Windows, Unix, Linux, GUI,…



Computer Hardware Review 

The CPU, memory, and I/O devices are connected by a bus 
and communicate with one another over it.

Monitor

Bus



 Fetch-decode-execute cycle

Processor

Fetch 

Decode

Execute

Fetch instruction from memory to instruction 
register (IR),  the program counter (PC) points 
to the next instruction.

The instruction presented in the IR is 
interpreted by the decoder.

The function of the instruction is performed. If 
the instruction involves arithmetic or logic, the 
Arithmetic Logic Unit is utilized.



 Each CPU has a set of instructions.
 General registers
 Program counter
 Stack pointer
 Program Status Word (PSW)
When a program stops, the values in all 
registers are stored.

Registers in Processor



 Pipeline

 Superscalar CPU

Processor



Multithreaded and Multicore Chips



Memory

A typical memory hierarchy



Registers

Registers are a group of circuits used for memory 
addressing, data operation and processing.
They are made of the same material as the CPU, thus 
there is no delay in accessing them;
Their capacity is small:

32 x 32 bits for 32-bit CPU, 
64 x 64 bits for 64-bit CPU.
 Examples: 

General register, Accumulator register, PC, IR



Cache
Cache hit and Cache miss.

L1 cache and L2 cache;

Access to the L1 cache is faster than the L2 cache.



Main Memory

 RAM (Random Access Memory)

 ROM (Read Only Memory)

 EEPROM (Electrically Erasable PROM)



Disks
The structure of a disk drive.

512 bytes per sector
The access speed of disk is low.



I/O Devices
 Device driver
-- A software that talks to a controller, giving it commands and 
accepting responses.
-- Each OS should has a version of device driver.

 Three ways to put a driver into kernel.
-- Relink the kernel and reboot the system; (UNIX)
-- Make entry file and reboot and load it;  (WINDOWS)
-- Accept and install it without rebooting the system.  (USB)



I/O Devices
 Three ways to do input/output.

-- Busy waiting
User program  system call  driver 
The driver starts the I/O and sits in a tight loop to see if it is done.
I/O done  driver return  return to caller.

-- Interrupt
User program  system call  driver
The driver starts the I/O and ask it to given an interrupt when it is    

finished.  return  block the caller  run another program.

-- DMA
Allows certain hardware subsystems to access main memory 

independently of the CPU.



The Operating System Zoo

Mainframe operating systems： OS/390

Server operating systems： UNIX, Windows 2000, Linux

Multiprocessor operating systems: Windows and Linux.

Personal computer operating systems：

Windows 98, 2000, XP, Macintosh, Linux

Real-time operating systems：

Hard real-time system: the action absolutely must occur at a 

certain moment, e.g, E-Cos

Embedded operating systems：PalmOS, Pocket PC for PDA

Smart card operating systems：Java Virtual Machine (JVM)


