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Abstract. With the development of embedded technology, the application of embedded products is dazzling. Whether the 
system project can guarantee the completion of quality has become a problem to be solved at present. Due to the uncertainty 
and uniqueness of the embedded development process, how to assess the requirement risk of this project has become a 
difficult problem. In the development cycle, the time for finding the problem is directly proportional to the cost of repairing 
the problem. The earlier the problem is discovered, the lower the cost of repair, and the requirement is just the initial stage 
of project implementation. This article mainly introduces the characteristics of embedded development and the causes of 
the requirement risk. According to the requirement risk of the embedded project in the development environment, it leads 
to the delay of the project, and constructs the index system principle of the requirement risk for the embedded project. 
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INTRODUCTION 

The work flow path of Embedded project [1] is complicated, any problem with one process can cause emergencies 
in other processes, consequently, the program delays.  Therefore, we cannot assess the project's requirement risk [2] 
adequately without making full sense of the requirement and scope of the project. According to the survey, Forty-five 
percent of the projects fail because of improper requirements. Therefore, making requirement reasonably is the key 
factor to ensure the quality and punctuality of the project. Every step to making requirement is full of risks [3]. At 
present, the evaluation method of risk is very simple, which cannot assess the risk of the requirement stage effectively. 
which leads to the weak embedded project, so that the development cycle is delayed. This leads to the instability of 
embedded projects, and often cause delays in the projects. This will lead to the bias between platform's performance 
and customer requirement and affect product sales. Therefore, it is of great significance to construct the index system 
principle of requirement risk based on the theory of project requirement and the knowledge of embedded project. 

EMBEDDED SYSTEM 

In a broad sense, embedded system is any dedicated hardware or software system with a microprocessor [5]. Its 
core microprocessor has three types, namely digital signal processor (DSP), microcontroller (MCU) and embedded 
microprocessor (MPU). 

In the narrow sense, the embedded system should adopt MPU to form an independent system, have its own 
operating system and has certain functions, the microprocessor of it must be at least 32 bits. Table 1 shows two 
embedded structural models. 

Because of the flexibility and diversity of embedded systems, there is no uniform standard at all levels in Table 1 
in other words, each individual system may be different. Therefore, the requirements for software designers would be 
high. On the one hand, it is necessary to combine the hardware in the software design. On the other hand, the software 
needs to be carried out on the hardware platform, both extend the development time of the system. To solve these 
problems, the designer should design a uniform interface function at the interface of the application and driving layer 
and shorten the development time. 
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TABLE 1. two embedded structural models. 

 Application 
Application API 

Driver/BSP 
OS 

HAL 

Hardware Hardware 
Without OS With OS 

REQUIREMENT RISK ASSESSMENT. 

To design a complete embedded system platform, we should not only consider the functional specification, but 
also consider the performance and cost and so on. Otherwise, it may end in a failed project. Therefore, prior to 
development, it is very necessary to learn some system techniques to make the development process smoother. 

The design or selection of hardware platform plays an important role in the success of the project. Bad design or 
selection of hardware platform can lead to difficulties and delays in project development. The requirements of system 
are hard to describe, which lead to potential risks in requirement analysis. The risk comes from two main sources: the 
environment a d the requirement itself. This factor may lead to requirement risks: 

The requirement provider lacks professional skills 
Unclear requirement 
Constantly changing requirements. 
Considering the characteristics of the embedded system, the project requirements may have the following problems. 

First, the client can't express their requirements clearly, mainly on the method to achieve the function, and they have 
not described the specific functions in detail. Second, the cooperation between the two sides is not deep enough, 
sometimes they put the system, which is just slightly changed from the original product, in to produce without further 
debugging. Third, the requirement is uncompleted. The embedded system platform is a platform combined hardware 
with software. The contact between them may be missing, it requires developers to check the development process, 
build the structure, and then make the specification of requirement; Fourth, have not spend enough time to clarify the 
requirement. In the process of project development, we should devote enough time to clarify the requirements. 
However, in practice, the design company usually focuses on aspect like what functions the system has, to complete 
the project as soon as possible, and the time invested in the market for user control is very limited. It is very important 
to clarify the requirements with the clients. Figure 1 is the work flow of requirement deciding. 

 

 
FIGURE 1. work flow of requirement deciding 
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INDICATOR SYSTEM PRINCIPLE 

Risk assessment [6] is the basis of risk management, including methodology and evaluation criteria [7]. The 
foundation of the evaluation standard is the safety assessment methodology, which is impartiality and the scientific. 
it has great significance to the risk assessment of embedded project. There are many methods of evaluation of indicator 
system [9], mainly including expert meeting analysis method [10], engineering analogy method, Delphi method and 
questionnaire method, etc. 

To solve the problem, the principle of constructing the index system mainly includes the following aspects: 
(1) Importance principle. 
There are many principles to measure the risk of requirement, and the focus is different, so when selecting 

indicators, it can be divided into two levels: specificity and universality. In terms of specificity, it needs to choose 
representative and outstanding ones, which are specific indicators for embedded projects. We should pay attention to 
the relation and difference between indicators and avoid duplication or mutual inclusion between indicators to ensure 
that the project has a focus on risk assessment and can solve problems in a timely manner. 

(2) Comprehensive principles. 
This system must be able to objectively reflect the characteristics of all project requirements, evaluate the risk of 

the project requirements all cases from different aspects, and ensure authenticity and comprehensive risk assessment 
requirements. 

(3) Consistency principle. 
Project has different needs and ways, then the evaluation index system should be with the idea for product planning 

and users, to meet the common expectations, then expected and then pick out the unified evaluation index. The 
requirement index can fully utilize the platform to make the best effect and make the embedded products more 
competitive. 

(4) Principle of independence. 
When the index system is established, the indexes of the same level should be independent from each other. We 

should avoid overlapping, repetition and the correlation between indicators. 
(5) Measurable principles. 
The selected index system should be simple and easy to analyze, and it is better to use data calculation to show the 

accuracy and reliability of the products, which is conducive to the increase of product sales. 
(6) Principle of universality. 
The evaluation system should reflect all problems in an objective and comprehensive manner, must have the 

commonality, avoid the occurrence of small probability events, and must highlight the advantages of the product. 
(7) Combining quantitative and qualitative indicators. 
Quantitative index is more direct and specific. Using quantitative index in the evaluation, the result will be 

described clearer. however, not all the indicators can be quantified, so we need to design some specific indicators to 
feedback the problem, such as qualitative index. In contrast, qualitative indicators have much more information than 
quantitative ones, and the results are more comprehensive. 

OUTLOOK 

Embedded project management must be scientific and reasonable, which is the direction of industry development. 
The requirement risk assessment is the initial stage of the development of embedded project management and even 
plays a crucial role in the success or failure of the project. A good evaluation method can effectively manage the 
embedded project in the requirement risk, improve the management level of the project, increase the success rate of 
the project and make the embedded products serve the people in a better way. 
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