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Abstract  

With the progress and development in the 

field of automation and IT, teaching op-
erating system will face more new prob-

lems, as a traditional computer courses. 

The teaching of operating system course 

is discussed in this paper from the per-
spective of the "operating system" in our 

school's teaching situation, combining 

with the characteristics of our students 
learning and education psychology theory. 

At the same time the teaching methods 

guided by the project are put forward, 

which can improve the students' interest 
in learning and cultivate the students' 

comprehensive ability. 
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1. Introduction 

Operating system is the first layer of 

the system software for a computer sys-

tem hardware platform. It also is very 

important professional foundation course 
in computer and related speciality. So no 

matter in the teaching, scientific research 

and project development OS has a very 

important position. With the rapid devel-
opment of modern science and technolo-

gy, the embedded operating system has 

also been increasingly used in automatic 

control, medical equipment, household 
appliances and other fields. So the teach-

ing aim of modern operating systems 

course can not only stay in training the 
students to understand and master the 

basic principle of operating system, but 

pay more attention to cultivate the stu-

dents' engineering practice ability. It 
means that the students could follow the 

new tendency of modern OS and have the 

ability to develop simple system by using 

modern teaching methods. 

2. The status and insufficient of oper-

ating system course teaching 

2.1.  The obsolete teaching materials 

In the recent ten years, engineering 

practice of computer operating system 
develop fast. More and more new devel-

opment thoughts and basic concepts are 

created and applied to the current popular 

operating system products. But at the pre-
sent most of the materials used in the 

teaching is just focusing on the basic the-

International Conference on Advanced Information and Communication Technology for Education (ICAICTE 2013)

© 2013. The authors - Published by Atlantis Press 457

mailto:liyingda@neusoft.edu.cn


ory, the analysis and design case of the 

operating system is less. It is difficult to 
keep up with the rapid development of 

computer operating system theory and 

cutting-edge technology. From the point 

of teaching, teaching material is a very 
important factor to influence the teaching 

content. Teaching material deviating from 

practice and updated slowly will affect 
students' learning interest. 

2.2. The single teaching methods and 

the lack of teaching means 

The operating system of most universi-

ties is often set in the sophomore year 

next semester. Although the students 
have finished C Language Programming 

and Principles of Computer Composition 

courses, but the first-time contact of op-
erating system definitely will make them 

puzzled. At the present most of the col-

leges and universities adopt the teaching 

method of "force-feeding", which focuses 
on the teachers' teaching and students’ 

passive listening. The students have few 

opportunities of independent thinking and 
practice. Because of the lack of heuristic 

teaching, cases teaching and group teach-

ing method, the lack of interactive teach-

ing, we ignore the students’ subjectivity 
and dominance. 

2.3. The theory deviating from prac-

tice 

At the present most of the teaching ma-

terials have the basic structure of the 

overview for the operating System and 
the five components, combined with the 

analysis of the Unix system[1]. Because 

the main emphasis is theoretical teaching, 
the students can not understand the rela-

tionship between the theoretical teaching 

and practical use of Windows, Linux OS. 

There is a far distance from Learning 
contents to practical application. Thus 

students lose interest in theoretical con-

tent, there is no way to make them under-
stand those classic algorithm in the oper-

ating system deeply. 

3. The exploration in teaching reform 

of operating system 

Here the project oriented teaching 

method is built in OS course. In fact, we 
provide an OS which make the students 

grasp all classic algorithms in a real oper-

ating system. So we should choose a fully 
functional, dapper and open-source oper-

ating system. In numerous open-source 

operating systems, µC/OS is the first 

choice for many universities teaching and 
experiment. µC/OS have total 5000 lines 

of code, it not only can let the students 

check the source code of TCB(like PCB 

mentioned in course), but also can let the 
students modify code including task cre-

ate, task schedule, application program 

and so on. 

3.1. Choosing the reasonable teaching 

material 

A suitable teaching material should be 

chosen based on students’ real situation, 

that have a very important effect on 

teaching result. Considering the teaching 
environment and the actual situation of 

students in our school, we adopt "com-

puter operating system" (version 3) writ-
ten by Tang Xiaodan. At the same time 

the latest research results of the operating 

system is introduced into the teaching 

process in order to broaden students' ho-
rizons. To further students’ understanding 

of operating systems theory and classical 

algorithm, "The principle and application 

of the embedded RTOS µC/OS-II "(ver-
sion 2) written by Ren Zhe is recom-

mended to students as auxiliary material. 

The supplementary teaching materials 
using open-source µC/OS-II as the core, 

introduce the implementation details of 

the task creation, task scheduling and 

management, the communication be-
tween tasks, the memory management, 

etc. The book takes µC/OS-II transplanta-

tion as a final goal. The students can 
modify the core program or classic algo-

rithm which they are interested in, and 
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design a simple operating system be-

longed to themselves. 

3.2. Reform of teaching method 

(1) The renewal teaching idea, building 
guidance teaching  

When the teacher impart theoretical 

knowledge, more vivid examples should 
be often used to let the students under-

stand the professional vocabulary from 

the common things in life as much as 

possible. For example, when telling the 
differences between program and pro-

cesses, the main problem is to make the 

students understand the process is a dy-

namic process, has a life cycle. The pro-
cess could be demonstrated as a person: 

person's birth is like a process is created; 

a person in the world is like a process in 
the system by scheduling; a person's 

death is just like a process is finished. For 

every person has their own records, and 

there is PCB for every process. Those ex-
amples can make the students understand 

the concept of process easily instead of 

learning concept by rote when they are 
asked. 

(2)Cases teaching method 

If the students can understand the theo-

ry knowledge described in the book, more 
important is to let them put the abstract 

theory into a specific project practice, and 

feel the knowledge in the book is an actu-

al function in operating system. In this 
process, teachers can adopt case teaching 

method. According to the course content 

cases should be designed, and the 
knowledge is blended in them. Here are 

some designed experiment content, as 

shown in table 1. 

Table 1 

OS chapter Designed experiment 

The second 
chapter 

Process 

Management 

① µC/OS-II task con-

trol block and list struc-

ture 

② µC/OS-II task cre-

ate、suspend and ter-

minate 

③ µC/OS-II using of 

semaphore 

The third 
chapter 

CPU sched-

ule 

④ µC/OS-II task ready 

tables and task sched-

ule  

⑤ µC/OS-II task 

priorty informations 

The fourth 

chapter 
Memory 

Management 

⑥µC/OS-II  memory 

control block and dy-
namic memory alloca-

tion 

⑦ µC/OS-II dynamic 

memory management 

The fifth 

chapter 

Device 
Management 

⑧ µC/OS-II porting on 

51 MCU 

⑨ Driving programe 

design of LED digital 

display 

The sixth 
chapter 

File Man-

agement 

⑩ µC/OS-II system 

integrated design and 

project demonstration 

(3)The group discussion teaching method 
For the algorithms and procedures in-

troduced in the book, we suggest the 

method of group discussion to make the 

students actively communicate with each 
other and solve the problems together. 

After that, the represent of team should 

show the understanding of the whole 

µC/OS-II project. The represent also 
points the deficiencies and the improve-

ment of project. The other students could 

give their suggestions and solutions of 
some problems. At last the teacher give 

comments about the team’s job. It can 

active classroom atmosphere and makes 

students spark of  innovation in thinking. 

4. The end 

The teaching methods guided by the 

project are the teaching activities by the 

implementation of a complete project. 
The purpose of  that is to put the theory 

draw close to the practice in class and 

cultivate students' ability of using 
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knowledge to solve practical problems. 

Through applying µC/OS-II project to 
class, the students will understand the 

content of the course deeply in the learn-

ing process. They also look up infor-

mation on project after class. That’s bet-
ter than passively accepting knowledge. 

The teaching methods guided by the pro-

ject has important significance to improve 
the teaching quality of OS course and to 

improve students' comprehensive quality. 
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