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A web crawler resource allocation strategy based on the Banker’s algorithm

WANG Qinghong, LI Guangkai, ZHOU Yuzhong, WEI Ronghui

(Technology Information Department, Electric Power Research Institute of China Southern Power Grid, Guangzhou 510080, China)

Abstract ; Deadlock is a major issue for the normal operation of a multi-user operating system. Insufficient sys-
tem resource will make the crawler algorithm go into the unsafe state, which will further cause problems such
as deadlock. The introduction of the Banker’s algorithm, which is widely used in the operating system can
schedule multiple web crawler processes running concurrently and allocate system resources rationally for each
process. When the process is unable to get the system resources, the other processes need to release resources
to complete the allocation of resources, thereby reducing the rate of deadlock effectively. In this paper, a web
crawler resource allocation strategy based on Banker’s algorithm is designed and implemented using C++ pro-
gramming. After approximately 2.5 hours of engineering testing the results showed that, the deadlock rate of
urllib2 algorithm is 30% and the improved algorithm is only 2%. It is proven that the improved algorithm can
reduce deadlock rate effectively and complete resource allocation for multi-process with high efficiency.
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Table 1 Urllib2 crawler algorithm crawl log
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Locked ; Request1 19:47.08 0:02:00 0:02:00
Locked ; Request2 19:49.52 0:.02:00 0:02:00
Locked ; Request3 19:52:13 0:02:00 0:02:00
Completed : Request4  19:54:38 0:01:21  0:02:00
Completed: Request5  19:55:59 0:02:00 0:02:00
Completed: Request6  19:58:42  0:01:06  0:02:00
Locked ; Request7 19:59:48 0:02:.00 0:02:00
Completed : Request8 ~ 20:02:01 0:00:41  0:02:00
Completed : Request9  20:02:42  0:00:27  0:02:00
Completed : Request10  20:03:09 0:01:12  0:02:00
Completed;: Requestll  20:04:20 0:01:58  0:02:00
Locked ;: Request12 20:06:18 0:02:00 0:02:00
Completed : Request13  20:09:00 0:00:36  0:02:00
Completed : Request14  20:09:36  0:00:36  0:02:00
Locked : Request15 20:10:12  0:02:00 0:02:00
Locked : Request16 20:12:26  0:02:00 0:02:00
0:02:00 0:02:00

Locked : Request17 20:15:17

Completed : Request100 22.08:43  0.00:36 0.02:00
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Table 2 Banker’s algorithm crawl log
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Completed ; Request1 19.47.08 0.00:41 0.02.00
Completed : Request2  19:49.52  0.01.01 0.02.00
Completed ; Request3 19.52.13 0.01:05 0.02.:00
Locked : Request36 20:42.29 0.02.00 0.02.00
Locked : Request48 20.58.38 0:02.00 0.02:00

Completed ; Request100 22.08:43  0.00:36 0.02:00
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Table 3 Comparison of the experimental results
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