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I 

摘 要 

域名系统（Domain Name System，简称为 DNS）是 Internet 的一项核心服务。

域名系统提供了域名和其 IP 地址的映射关系，客户端可以使用具有实际含义且

便于记忆的域名方便地接入 Internet。DNS 域名解析是互联网中大部分网络应用

的寻址方式，几乎所有的网络服务和协议在通信中都需要使用 DNS，因此，稳

定、快速、准确的域名解析过程是提高网络服务速度，保证网络服务质量的重要

前提。 

针对上述问题，本文提出了智能 DNS 解析方案。本系统配合使用 Anycast

技术，对外提供一个统一的 DNS 域名解析服务的 IP 地址，客户端直接向此 IP

地址发送域名解析请求。系统采用基于 OSPF 的单路径路由协议。在形成到

Anycast 服务地址的路由时，选择该自治系统中网络路径开销最小的服务器来解

析 DNS 请求。网络路径开销是通过静态配置的方式实现的，当客户端并发大量

的 DNS 请求时，最短的网络路径就会变得非常拥挤。 

因此，为了能够实时地根据缓存 DNS 服务器的当前服务能力动态地分配客

户端的 DNS 请求，本系统在 Anycast 技术的基础上提出一个可以动态反映 DNS

系统中各个缓存 DNS 服务器当前服务能力的设计方案。该方案中的每个缓存

DNS 服务器上都部署了选择控制器，选择控制器在综合考虑各个缓存 DNS 服务

器的当前处理器使用率、内存使用率和网络带宽使用率以及客户端和缓存 DNS

服务器之间的物理距离四个参数之后，通过公式计算出系统中缓存 DNS 服务器

的综合性能优先级队列。同时，为了分散各个缓存 DNS 服务器处理 DNS 请求的

概率，增强系统的稳定性，选择服务器的算法设计为从排列在综合性能优先级队

列中前三分之一的服务器中随机选择一个来解析客户端的 DNS 请求。 

本论文提出的 DNS 解析方案能够选择当前服务性能较优的服务器来解析

DNS 请求，但是整个选择服务器的过程对客户端而言是透明的，客户端不需要

进行其他的配置，只需发出普通的 DNS 请求，然后等待系统的解析结果即可。

该智能 DNS 解析方案可以为客户提供方便、快捷、稳定的 DNS 域名解析服务。 

关键词： 智能 DNS；域名解析；Anycast 技术；优先级队列 
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III 

ABSTRACT 

Domain name system (in short, DNS) is a core service of Internet. The domain 

name system provides the mapping relationship between domain name and IP address. 

Client can use the humanized domain name to access Internet conveniently. Domain 

name analysis is the actual addressing mode of the majority of internet-based 

application. Therefore, a rapid and efficient domain name analysis is very necessary. 

This article carries on the elaboration to the above issues and proposes the 

intelligent DNS. Combined with Anycast, it can provide a unitary DNS service IP 

address for clients. The DNS server is chosen which has the lowest network route cost 

in this autonomous by using the OSPF static routing protocol. But, the network route 

cost is obtained through static configuration. When there is a client with a large number 

of DNS requests, the path of the lowest network route cost would become crowded. 

For the sake of dispatching the DNS request according to the Cache DNS 

Server’s dynamical processing capability, a director which can reflect the Cache DNS 

Server’s currently service performance is designed in this intelligent DNS. The 

director establishes a priority queue according to the calculated service performance, 

which is by comprehensive consideration of the distance between the client and the 

Cache DNS Server and each Cache DNS Server’s rate of CPU utilization, memory 

utilization and network bandwith utilization. And then dispatch the client’s DNS 

request to the Cache DNS Server which is randomly selected in the first third of the 

servers in the priority queue. Instead of the first server in the priority queue, it can 

avoid the case that all directors choose the same Cache DNS Server at one time. 

The intelligent DNS puts forward in this article is able to choose a service which 

with better service performance, while the client doesn’t need to carry out additional 

configuration. Client simply sends a domain name resolution query to the intelligent 

DNS and then waits for the response of the system. This intelligent DNS can provide 

with convenient and high-quality domain name analysis service for clients.  

Key Words: Intelligent DNS; Domain name analysis; Anycast; Priority queue 
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