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I 

 

摘要 

互联网呈现媒体化和移动化两个显著发展趋势，这导致人们面向内容的流量

需求急剧增长。因此能同时应对移动网络媒体化和移动化的移动内容分发网络

(Mobile Content Delivery Network 简称 Mobile CDN)的重要性日益突出。另一方

面，受未来基站密集化、小型化的发展趋势以及移动流量使用时空上分布不均等

影响，无线接入网络存在大量冗余资源。如何合理利用该部分冗余资源也成为业

界研究的热点。 

本文基于互联网媒体化和移动化的发展趋势，提出了一种新型的基于移动网

络冗余资源的机会性内容推荐方案。该方案把内容推荐系统与移动网络的冗余容

量感知相结合，实现基于本地冗余资源的机会性内容推荐。我们的方案利用无线

接入网的冗余资源来满足移动网络海量内容分发的需求，具备较好的应用价值。 

本文从机会性内容推荐算法的设计、性能分析以及演示验证这三个方面开展

工作。首先，针对不同的场景和需求，本文提出了多种内容推荐算法的跨层设计

方案。这些设计方案有机地把不同的资源分配方法与内容推荐方法进行组合，在

推荐性能以及算法复杂度上分别具备互补的优势。其次，我们提出了一个新的性

能评估框架。机会性内容推荐系统的设计难点在于如何让机会内容分发业务与常

规的网络业务共存。因此，我们的分析框架考虑了两个关键指标的折中关系：推

荐内容质量（量化为用户兴趣）与无线网络共存质量（量化为容量溢出率）。依

赖于上述的算法分析框架，本文从理论上推导了一些性能指标的极限值，并通过

仿真系统性地分析比较了各类算法的性能。我们也将本文提出的算法与传统的内

容推荐算法进行对比，明确了本文提出的推荐方案的优势。 

最后，本文基于 java 语言搭建了一个初步的演示验证平台。该平台能够根

据仿真生成的流量参数，自适应地向用户推荐内容。我们的上述研究成果为新型

机会性内容推荐系统的研发提供了有益的理论指导与可参考的工程设计方案。 

 

关键词：冗余容量；资源分配；内容推荐 
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Abstract 

Since media and mobilization are two notable trends in contemporary Internet 

development, the demand for content in mobile communication network growth 

rapidly. So the importance of the MCDN (Mobile Content Delivery Network) is 

becoming increasingly prominent, which can cater the trends of the internet 

simultaneously. On the other hand, there are a lot of redundant resources in the 

wireless access network, because the base stations are more and more intensive and 

small, and also because the mobile traffic has an asymmetrical distribution across 

space and time. So how to make use of this part of the redundant resources reasonably 

has become more and more important. 

This paper proposes a new opportunistic content recommendation program based 

on redundant resources of mobile networks, which conforms to the network 

development trends. This program combine the content recommendation systems with 

the mobile network traffic awareness, so that it can implement content 

recommendations adaptively based on the local redundant resources. Our program 

uses the redundant resources of the wireless access network to meet the huge needs of 

the mobile networks contents distribution, and has great application value. 

This article have studied the algorithm design, performance analysis and 

demonstration verification of the opportunistic content recommendation system. First 

of all, for different scenarios and needs, this article presents a variety of cross-layer 

design with different content recommendation algorithm, and the performance and 

complexity of different algorithms are complementary. Secondly, we propose a new 

performance evaluation framework. The difficulty of designing the opportunistic 

content recommendation system is how to let the opportunity content distribution 

business coexist with the regular network business. Therefore, our analytical 

framework takes into account the compromise between the two key indicators: the 

recommended content quality (quantified for user interest) and the quality of 

coexistence with the wireless network (quantified as capacity spill rate). Based on the 
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above algorithm analysis framework, this article derives the limits of some 

performance indicators in theory, and systematically analyzes and compares the 

performance of various algorithms through simulation. We also compare the proposed 

algorithms with the traditional content recommendation algorithm, and clarify the 

advantages of the proposed algorithms. 

At the end of the article, we build a simple content recommendation platform 

with JAVA. This platform is a local web application that adapts its recommended 

content adaptively according to the current input simulation flow parameters. Our 

research results provide useful theoretical guidance and an engineering design 

reference for the development of new opportunistic content recommendation systems. 

 

Key Words: Redundant capacity; Resource allocation; Content recommendation 
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