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ABSTRACT 
 
The Internet has been expanded constantly and greatly such that we are having vast number of web pages with 

dynamic changes. Especially, the fast development of wireless communication technology and the wide spread of 

various smart devices enable information being created at speed and changed anywhere, anytime. In this situation, 

web crawling, also known as web scraping, which is an organized, automated computer system for systematically 

navigating web pages residing on the web and for automatically searching and indexing information, has been 

inevitably used broadly in many fields today. This paper aims to implement a prototype web crawler with Python and 

to improve the execution speed using threads on multicore CPU. The results of the implementation confirmed the 

operation with crawling reference web sites and the performance improvement by evaluating the execution speed on 

the different thread configurations on multicore CPU. 
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1. Introduction 1 

Over the past decade, an astronomical amount of 

information has been published on the Web. As well, Web 

services such as Twitter, Facebook, and Digg reflect a 

growing trend to provide people and applications with 

access to real-time streams of information updates [1]. 

Together, these two characteristics imply that the Web has 

become an exceptionally potent repository of program-

matically accessible data [1]. Due to the extremely large 

number of pages present on Web, the search engine depends 

upon crawlers for the collection of required pages [2]. 

Considering the situation that our computing platforms 

are shifting to mobile form desk top PCs rapidly, web 

crawling, also known as web scraping, which is an 

organized, automated computer system for systematically 

navigating web pages residing on the web and for 

automatically searching and indexing information, has been 

inevitably used broadly in many fields today. Fig. 1 shows 
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the percentage of all global web pages served to mobile 

phones and we can easily find that mobile access has begun 

to outpace online access since 2017 [3-6]. 

In general, search engines are used to extract valuable 

information from the Internet and the principal part of them 

is known as web crawler. It is a computer program or 

software that is able to browse the World Wide Web in a 

methodical, automated manner or in an orderly fashion. It is 

an essential method for collecting data on, and keeping in 

touch with the rapidly increasing Internet [7]. 

Another utilization of web crawler is web archiving 

which collects large sets of web pages periodically and 

archives them for posterity. Web data mining also can be 

executed effectively using web crawler to analyze web 

pages for various purposes. Finally, web monitoring services 

allow their clients to submit standing queries, or triggers, 

and they continuously crawl the web and notify clients of 

pages that match those queries [9]. 

This paper reviews the concepts of web crawler with its 

architecture and implements a prototype web crawler using 

an open source [9]. The source code was programed with  
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Fig. 1. Percentage of all global web pages served to mobile phones 

from 2009 to 2018. 

 

Python 3.6. At the beginning a sequential crawler was 

implemented and the performance improvements were 

made using thread on multicore CPU. The crawler im-

plemented is automatically scrapping the data into files and 

adding threads and multiprocessing functions. The im-

plementation results were verified by measuring the crawl 

rate of various sites by changing the number of threads and 

the number of processors. 

The rest of this paper is organized as follows. Section 2 

introduces the web crawler; Section 3 introduces its serial 

and parallel implementations; Section 3 shows the simul-

ation results using multi-threads on multicore CPU, and 

Section 4 brings out the conclusion. 

 

2. Web Crawler 

Fig. 2 shows the overall architecture of web crawler 

consisting of three main components: a schedule, multi-

threaded downloader, and web repository. A scheduler stores 

the list of URL’s to visit. Multi-threaded downloader 

downloads web pages from the Internet. Web repository 

receives web pages from a crawler and stores them in the 

database. More details on the functions of the main 

components are follows [8]. 

Scheduler contains the list of unvisited URLs which is set 

with seed URLs. The list may be delivered by a user or from 

other programs. The initiation of crawler is made with the 

seed URL. And then the crawler retrieves a URL from the 

scheduler. The page corresponding to the URL is fetched 

from the Web, and the unvisited URLs from the page are 

added to the scheduler. This execution terminates upon the 

empty queue or with some other condition. Any prioriti- 

 

Fig. 2. Web crawler architecture. 

 

zation scheme may decide the order of extracting URLs 

from the scheduler. 

The main function of multi-threaded downloader is to 

download the page from the Internet based on the URLs 

from the scheduler. For this purpose, it has to equip with a 

HTTP client for HTTP request and response. Also, it may 

have the feature of timeout period in order not to take 

unnecessary time to read large files or wait for response 

from slow server. 

Web repository: It use to stores and manages a large pool 

of web page data. The repository stores only standard 

HTML pages as forms of separate files. In this case, it does 

not store other media and document types data. And the 

storage manager stores the up-to-date version of every page 

retrieved by the crawler. 

 

3. Implementation 

Fig. 3 shows an overall operational diagram of the web 

crawler implemented with Python [10]. For implementation, 

two more modules are used. One is the requests module; 

and the other is Beautiful Soup [11]. The former allows easy 

loading of web pages via HTTP. The other automates the 

scraping of content from web pages. Follows are the basic 

operation sequences.  

The first step is creating the queue. For this purpose, 

Python’s built-in list data type can be used. In order to 

improve the performance when pulling items off the front of 

them repeatedly, an effective double-ended queue can be 

designed. Next is loading the page and finding the links 

taking advantage of requests and Beautiful Soup. After that 

we can do whatever we want with the web pages crawled by  
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Fig. 3. Execution flow. 

 

 

 
Fig. 4. Serial and parallel implementation source. 

 
implementing specific functionalities. Here, we imple-
mented code to find tour information. The final stage is 

adding the page’s links to the queue. 
Fig. 4 (a) shows sample source code for serial execution. 

For a fast execution we add some codes using multi-
threaded feature on multi-core CPU shown in Fig. 4 (b). For 
the reference web pages for crawling, we choose three 
difference sites for tour information with different data sizes: 
myrealtrip [12], Tourtips [13], and EarthTory [14]. 

 

4. Results 

For the performance evaluation, the hardware environ-
ment of PC is summarized as follows. CPU is CPU AMD 
Rygen 5 1600 with 3.2GHz clock speed. The number of 
core and thread are 6 and 12, respectively. Main memory is 
16GB. 

Core 6 Thread 12 Memory 16GB: Fig. 3 shows an overall 
operational diagram of the web crawler implemented with 
Python [10]. For implementation, two more modules are 
used. One is the requests module; and the other is Beautiful 
Soup [11]. The former allows easy loading of web pages via 
HTTP. The other automates the scraping of content from 
web pages. Follows are the basic operation sequences. 

Table 1 summarized the execution times. Here, “C” and 
“T” denote Core and Thread, respectively. The numbers in 
front of “C” and “T” refer the number of Core and Thread, 
respectively. Fig. 5 depicts the result of Table 1 in order to 
compare the performance improvement easily. We can find 
that the linear performance gains as the increase the number 
of Core and Thread. Especially, the reference site with big 
data size shows much high performance gain. 

 

5. Conclusion 

This paper aims to implement a prototype web crawler 
with Python and to improve the execution speed using 
threads on multicore CPU. The results of the implem-
entation confirmed the operation with crawling reference 
web sites and the performance improvement by evaluating 
the execution speed on the different thread configurations on 
multicore CPU. 

 
Table 1. Performance evaluation results 

Items 1C1T 1C5T 1C10T 12C10T 8C10T 4C10T 

myrealtrip 3758.27 1173.17 643.59 383.87 397.92 399.82 

TourTips 301.9 68.04 38.04 16.64 23.48 29.39 

EarthTory 1374.91 387.52 204.79 82.77 83.63 84.6 
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Fig. 5. Simulation results. 
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