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Traffic-based Caching Algorithm and Performance Evaluation for
QoS-adaptive Streaming Proxy Server in Wireless Networks
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Abstract

The increasing popularity of multimedia streaming services introduces new challenges in content distribution. Especially,
it is important to provide the QoS guarantees as they are increasingly expected to support the muitimedia applications.
Multimedia streams typically experience the high start-up delay due to the large protocol overhead, the delay, and the loss
properties of the wireless networks. The service providers can improve the performance of multimedia streaming by
caching the initial segment (prefix) of the popular streams at proxies near the requesting clients. The proxy can initiate
transmission to the client while requesting the remainder of the stream from the server. In this paper, we propose the
traffic based caching algorithm (TSLRU) to improve the performance of caching proxy. TSLRU classifies the traffic into
three types, and improve the performance of caching proxy by reflecting the several elements such as traffic types,
recency, frequency, object size when performing the replacement decision. In simulation, TSLRU performs better than the
existing schemes in terms of byte hit rate, hit rate, startup latency, and throughput.
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Table 1. Traffic Types

Traffic | Min size | Max size Example traffic content
1 1 Kbyte | 100 Kbyte Text & image
n 100 Kbyte | 1 Mbyte Audio streams
i 1 Mbyte ~ Video streams
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cache miss.
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case (i) sizeofUS<c¢/2:
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insert request traffic the top of US.
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Table 2. Traffic Characteristics

Item .
Total requests 5,000,000
Unique documents 1,700,000
Uniqué documents (% of requests) 34%
One-timers 1,224,000
One-timers (% of unique documents) 72%
Total Gbytes of unique documents 19
Smallest file size (bytes) 13
Largest file size (bytes) 53,857,877
Correlation (size and popularity) Zero
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