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Abstract: There are many kinds of current operating systems, which have different 
characteristics. This article simply introduces the embedded real-time operating 
system (RTOS) and the mainstream embedded systems, then expounds the 
architecture and development of RTOS, and finally summarizes the full text.  
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1. Introduction 
 
The embedded operating system, as a system software, is widely used in the field of 
automatic control, based on computer technology, which is the dedicated system 
according to the application to be cut. The common RTOS is mainly applied in 
commercial systems, dedicated systems and open systems. RTOS is developed rapidly 
in the following aspects: First face to Internet and specific applications, combine 
embedded systems with the Internet, and realize the seamless combination of 
application equipment; Second, possess open application programming interface (API) 
operating system; Third, have the high security mechanism; Fourth, real-time 
embedded Linux system has become a new hot spot. RTOS has the performance of 
high real-time and flexible system cuts, the support of lightweight network, and the 
requirement of extensible function. At present, the technologies of computer 
information, electronics and network communication have been rapidly developed, 
after the entire IT industry has entered a mature age, embedded systems have been 
widely penetrated into each control area, such as national defense communications, 
aerospace, industrial automatic control, etc., and are in a wide range of applications. 
Now the interconnection between people and equipment, facilities and equipment is of 
great significance to improve the enterprise integration. The production and 
manufacturing of network control is booming in the industry of the world, especially in 
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the continuous development of society and economy, and market competition is more 
intense, it is necessary to consider how to improve the market competition ability of 
enterprises, under the condition of cost savings. The wide application of real-time 
embedded system plays a key role of great importance, and Fig.1 shows some of the 
common embedded products in our daily life. 

 
Fig. 1 Embedded devices in our lives 

 
2. The embedded real-time operating system (RTOS) 

 
2.1 The architecture of RTOS 

 
Operating systems (OS) have five basic functions: storage management, processor 
management, equipment management, file management, operation management, 
which successfully divides the client and the underlying hardware that provides a 
transparent application port for users. Typical embedded RTOS mainly includes the 
following several parts as shown in Fig. 2. 
 

 
 

Fig. 2 The architecture of Embedded RTOS 
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For embedded RTOS, the most core part is the system of basic kernel, besides the 

function of the basic kernel, it also provides extend the functionality of the kernel, 
mainly supplying some commonly used programmable interface, such as network 
communication protocol, the graphical user interface, browser, etc, whose purpose is 
to extend the user to use the function. In embedded RTOS, the essence of application 
programmable interface is a processed middle-ware oriented the applied domain, 
being aimed at providing convenient when compiling the embedded application 
programs of specific field. 
 

2.2 The mainstream embedded systems 

 
Now non open source of commercial RTOS mainly has VxWorks, Nucleus, RTEMS, etc., 
whose common defect is expensive, and incompatible in performance. Open source of 
RTOS mainly has the systems of UC/OS-II, eCos, VxWorks and Nucleus Plus. The main 
characteristics of the UC/OS-II systems is major the high efficiency of execution, the 
less occupation of memory space, the performance of excellent real-time, and high 
expand-ability, etc. ECos systems adopt the designing approach of modulation with the 
advantage of flexible configuration. VxWorks systems have the highly flexible 
performance, which is convenient to customize and develop for users, in order to meet 
requirements of users. Nucleus Plus systems have the following characteristics: to 
provide the source codes, high cost performance, rich function modules, etc., the 
biggest advantage of its processor is very convenient in the process of migration. 
 

3. The development of RTOS 
 
The development process of the embedded RTOS in general can be divided into three 
parts: the overall development of systems, the development of embedded hardware, 
and the development of embedded software. The overall flow chart is as shown in Fig. 
3. It is the same as the development of ordinary computer software, mainly including 
four parts, namely: software profile design, software detailed design, software 
simulating and software test. Software simulating includes the part of compiling and 
debugging, whose specific contents are as follows. 

 
3.1 Software compiler 

 
The used compilation mode of the embedded software’s development is called 
cross-compilation, and the core work of compilation makes the programs be translated 
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into machine codes that CPU can identify. The environment of embedded 
cross-compilation is as shown in Fig. 4. 
 

 
Fig. 3 The development of flow chart 

 

 

Fig. 4 Cross-compiling environment 
 

The host machine is cross-compilation of the host, the target machine is the actually 
operational environment of programs, that is, the environment of embedded systems. 
The process of embedded cross compilation can be subdivided into the process of 
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cross-compiling and cross connection, etc., specifically as shown in Fig. 5. 
 

3.2 Software debugging 
 
The compilation mode adopted by the embedded software is called cross debugging, 
which is an indispensable and important part of the process of software development. 
The embedded cross debugging are divided into two kinds: the ways of software and 
hardware. 
 

 

 

Fig. 5 Cross-compiling process of RTOS 
 

4. Conclusion 
 
The prospective RTOS may be divided into three different areas: the system level, 
board level and SOC level (i.e., a chip system). China will be one of the largest markets 
of RTOS in the world, because China has the world's largest telecommunication market. 
It is predicted by the ministry of information industry that in the coming two to three 
years, China will be the world's largest mobile phone market (each one phone in 
running a RTOS). Therefore it is necessary to continue to study RTOS.re are accidents 
of falling baskets. In the second method, the operators’ safety belt is not being 
fastened. If the belt is fastened, it’s inconvenient for the operators to work. In order to 
ensure the safety of the operators working in the crane sweep and avoid harm to 
workers, a safety device convenient for work and belt fastening is proposed. This 
device can not only fasten the belt but also avoid of decreasing the flexibility of 
operators. 
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