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ANALYSIS OF INFORMATION IN THE TASKS OF CONSOLIDATING
FROM OPEN SOURCES

The article discusses the issues and possibilities of using existing parsing algorithms for obtaining and
consolidating data from open sources for monitoring the ecological situation in Ukraine. A study was
conducted on the time of operation and the use of memory, depending on the number of iterations. Thanks to
this research, it is possible to choose the best algorithm for tasks, when data consolidation is necessary.
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AHAJII3 IHOOPMALIT Y 3AIAUAX KOHCOJIIALUT JAHUX 3 BUIKPUTHX JUKEPEJ

Posenadarombca numanns ma MOXNCIUBOCMI SUKOPUCMAHHA ICHYIOUUX AN20PUMMIE CUHMAKCUYHO2O
ananizy Oisl OMPUMAHHSA MA KOHCORIOayii OaHUX 3 BIOKpUMUX 0dicepell Ol MOHIMOPUH2Y eKON02IYHOT cumyayii
6 Ykpaini. B ocnosi xowconioayii nexcums npoyec 300py ma opeanizayii 30epicanHs OaHux y 6ueisioi,
ONMUMATLHOMY 3 TMOYKU 30pY iX nodanviuoi 0opobxu. [lposedeno ananiz 0CHOBHUX AneOpUMMIe napcunea, o
iCHYIOMb HA Cb020OHI, OVI0 NPOBEOEHO OOCHIONCEHHS | 3pOOICHI BUCHOBKU, 8 SAKUX UNAOKAX MOU Yl iHWUl
aneopumm Kpawe suxopucmogysamu. /s npogedenuss amanizy 0y10 GUKOPUCIAHO OeKilbKa Memooie 3
peanizayicio na PHP 7 sepcii. Incmpymenmom mecmysanns 6yra HTML ¢hopma 3 eubopom se6-0oxymenma
3a 0onomozoio AJAX 3anumis npu 0OMmedxceHHi 4acy GUKOHAHHSL 00H020 3anumy. Incmpymenmu mecmyeanhs
6cix 3acobie napcunea po3poobiaeri 3a donomo2oio cyenapiie bash i PHP 6 onepayitiniii cucmemi Linux i 3a
odonomozoio nakemuux gatinie batch, cyenapiie PowerShell i PHP ¢ Windows.

Ilposedeno docnioxcenns wodo wacy pobomu ma UKOPUCIAHHSL NAM'SIMI 8 3ANeHCHOCTI 8I0 KITbKOCHI
imepayii. Y cmammi npueedeni obpani 0. mecmysants 6e0-00KyMeHmu i ix xapaxmepucmuku (gpopmam,
posmip, URL). /[nsa xoacnozo 3acoby napcunea Oyio npogedeno meCcmy8anHs 3 KOMCHUM 3 6e0-00KYMeHmie
npu n'smu piznux eapianmax ix oopooxu. Ha niocmaei nposedeno2o ananizy 3pobieHo 6UCHOBOK, WO OJis
supiulents 3a0ay KoHconioayii ingopmayii 3 8iOKpumux Oxicepen Haubiibul 8IONOGIOHUM MA epEeKMUSHUM
Modice bymu UKOPUCMAHHS 3acobu napcunea 3i 30epicannsm iepapxii enemenmie. Taxi 3acobu nadaioms
HauOibW 3pYYHUL CROCIO docmyny 00 elemenmis 6eb-0okymenma 3a donomozoio sanumis (CSS i XPath) i
niOX00AMb 0151 GUKOHAHHS OA2AMOPA3068UX 3aNUMIE Y 3a0a4ax KOHCONL0ayii inghopmayii 3 8iokpumux ddxcepen
0151 MOHIMOPUH2Y eKOoNo2iuHOI cumyayii ¢ Yxpaini.

Knrouoei cnosa: xonconioayis Oanux, MOHIMOpUHe, a120pummu NAPCUHey, KiibKicmo imepayiil.

Otpox C. U. T'ocyoapcmeennviii ynusepcumem menekommynuxayuil, Kues
Ky3smuubix B. A., llIBen E. YO. HTYVY «KIIH um. Heops Cuxopckocor, Kues

AHAJIN3 UTHOOPMALINU B 3AJAYAX KOHCOJIMJAIIMU JAHHBIX U3 OTKPBITBIX
NCTOYHUKOB

Paccxwampueaiomc;z 680Nnpocvl U  BO3MOINHCHOCMU UCNONAB30BAHRUA CYWECMEYIOWUX AJI20PUMMOE
CUHMAKCUYECK020 aHaAIu3a OJis noay4eHust u KOHCOJZMOCZL;MM OaHHbIX U3 OMKpbIMbIX UCMOYHUKOB ons
MOHUMOPpUHZA IKON0CUYECKOT cumyayuu 6 Ykpauue. HpoeeOeH aHaiuz epemenu pa60mbz U UCNOIb306AHUA
namAamu 6 sasucumocmu om KoJjiuvecmea umepauuz?. Eﬂazoaap}z IMOMY MOINICHO 6bl6pal’}1b ﬂyummi aneopumm
o5 mex 361061‘{, Komopble M0o2ynt 603HUKHYNMb npu KOHCOJZMOCIL;MM OQHHBIX.

Knwueevie cnosa: KOHCOJZM@CIL;M}Z aaHHblx, OmKpvlimsle UCMOYHUKU, MOHUNOPUHS, AIcOPpUMMbL
napcunea, Koauvecmeo umepaumi.

© Ompox C. I, Kyzominux B. O., Ilseys €. FO. ., 2018
47



ISSN 2412-4338  TenexomyHikauiiini Ta inpopmaniiini rexnosorii. 2018. Nel(58)

1. Introduction

The amount of information produced by a person is constantly increasing, which significantly
increases the problem of storing large volumes of information and extracting from them the necessary
important information. Every day, the problem of its processing becomes more relevant. With a large
number of electronic materials, the user will soon be unable to find the right information without
effective methods of processing information [1]. Consolidating information [2] can help solve these
problems. In a broad sense, consolidation can be understood as a process of searching, selecting,
analyzing, structuring, transforming, storing, cataloging and providing information to consumers on
specified topics. The task of consolidating information is one of the most important tasks of
processing large volumes of data [3].

Collection of information from the open source is one of the standard methods for gathering
information in various spheres of life of modern society. As a rule, specialists collect and analyze
information from the media, public reports, official data, press conferences, professional and
academic reports, conferences, reports, articles in periodical electronic sources. Electronic data
carriers largely determine the approaches and methods of targeted information search and increase
the effectiveness of individual information seeking procedures. Consolidation of information is
usually considered as a set of methods and procedures aimed at extracting data from different sources,
providing the necessary level of their informativity and quality, transforming into a single format in
which they can be downloaded to a data warehouse or analytical system.

In some cases, data consolidation is the initial stage of the implementation of an analytical task
or a project program information and analytical system [2]. The basis of the consolidation is the
process of collecting and organizing data storage in the form optimal in terms of their processing on
a particular analytical platform or solving a specific analytical task. Also, consolidation tasks are the
assessment of the quality of data and their enrichment, in order to reduce the amount of information
that I have to process in an information retrieval or information-analytical system.

The main results that should ensure consolidation of data for further thorough processing is:

— compact storage of large volumes of data;

— support for the integrity of the data structure;
— high-speed access to large volumes of data;
— control of the relevance of data.

The main feature of collecting information on the basis of open sources is the dynamic volatility
of the information content of these sources, the lack of reliable a priori information about content and
relevance, and, as a rule, a small accuracy of a priori estimates of the state and the relevance of these
sources to the topics and query parameters.

For the effective processing of data from open source information, it is necessary to consolidate
data using specialized software that will provide:

— justified choice of the most relevant information sources inquiry;

— the possibility of accumulation of information about the correspondence of sources during
the execution of the request;

— analysis as the most promising in terms of relevance, and less relevant sources;

— taking into account the possibility of changing the state of the sources upon repeated
request;

— taking into account the information evaluation of the perspective from the point of view of
the relevance of the sources for their arrangement.

In the process of consolidating information from one of the open sources, the stream of
information resources, such as the media, which includes various news sites (RSS feeds) and semantic
sites (or electronic versions of the media), plays a special role.
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2. Analysis of parsing methods

Parsing is generally understood as the process of analyzing and decomposition certain data into
components using special programs or scripts [4]. Sometimes parsing is confused with grabbing.
These are pretty close concepts, but they still have different meanings. The grubber only allows you
to download information from the network (HTML-pages, RSS-tapes, XML-documents) into your
database, and the parser can identify useful information from this bunch and process it, depending on
the tasks [5, 6].

Automated collection of large volumes of information at the highest possible speed are performed
by special programs that relate to so-called bots [7].

The information extracted by the bots is accumulated in order to select according to certain
criteria or analysis, the backup in case of loss of access to the primary sources, for periodic updating
and further processing.

Currently, there are a number of different methods of parsing, which are based on various parsing
tools. The choice of this or that method for a specific task requires a serious justification. The
qualitative and quantitative results of parsing depend to a large extent on the correctness of this
choice. This is especially important for such large tasks as the task of consolidating information from
open sources.

Several methods were used to conduct the analysis with the implementation of PHP 7 version.
The testing tool was the HTML form with the choice of a web document using AJAX queries. The
time limit for executing a single AJAX request was 300 sec. Testing tools for all parsing tools are
designed using bash and PHP scripts in the Linux operating system, using batch files, PowerShell
scripts, and PHP in Windows.

In automatic mode, HTML, XHTML, XML formats of web documents of different sizes and
various iterations are processed. The working time of each parsing tool was 300 seconds. The web
documents selected for testing and their characteristics (format, size, URL) are presented below:

— the default Wordpress blog page, HTML, 75 KB, https://en.blog.wordpress.com/;

—google's  search  server (SERP) for parsing php, HTML, 333KB,
https://www.google.com/search? hl = en & q = parsing + php;

— the top-level list of top-level domains for the online encyclopedia Wikipedia, HTML, 934
KB, https://en.wikipedia.org/wiki/ List of Internet top-level domains;

— an article page containing over 900 comments on the Habrahabr resource, HTML, 2.45 MB,
https://habrahabr.ru/post/70330/;

— an official list of all MIME types on the IANA resource, XHTML, 584 KB,
http://www.iana.org/assignments/media-types/media-types.xhtml;

— catalogs of the Ozon.ru store of various sizes, XML, 164KB, 1.63MB, 23.1MB, 159MB,
http://www.ozon.ru/context/detail/id/2643202/.

For each parsing tool, we tested each web document with five different processing options. In
Fig. 1 as an example, parsing tools are shown and signed in order of decreasing processing time.

In Fig. 2 shows the difference in processing time of an XML document in the volume of
23.1 MB between the similar type of parsing tools — Stream Expat and Expat with conversion to the
structure, the SimpleXML standard and SimpleXMLReader, phpQuery and QueryPath, using the
PhantomJS console web browser and the standard DOM API.
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Dependence of processing time on the number of iterations
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Fig. 1. Dependence of the processing time of the XML document of the "Ozon.ru" directory in the
size of 159 MB surrounded by Windows with PHP 7 version from the number of iterations

Dependence of processing time on the number of iterations
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Fig. 2. Dependence of the processing time of the XML document of the directory "Ozon.ru"
size 23.1 MB surrounded by Linux with PHP 7 version of the number of iterations
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An analysis of the effectiveness of work of the means of parsing in three environments allows us
to talk about their adaptability. The graphs show examples of measurements only for some of the
environments.

Use of volumes of RAM by means of parsing is shown in Fig. 3. If memory consumption
increases with an increase in the number of iterations, it indicates an ineffective use of memory or
problems with the collection of unnecessary information.

Dependence of memory consumption on the growth of iterations
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Fig. 3. Dependence of memory consumption when processing an XML document in an
environment of Linux with PHP 5 version from the number of iterations

3. Conclusions
Main conclusions from the analysis:

— Use of volumes of RAM by means of parsing is shown in Fig. 3. If memory consumption
increases with an increase in the number of iterations, it indicates an ineffective use of memory or
problems with the collection of unnecessary information.Parsing methods that store the hierarchy of
elements in which each web document being analyzed are stored in memory as a hierarchy of its
elements (nodes); when re-accessing different parts of the document, there is less time to process the
web document, since it is not necessary to reload and build a tree.

— Streaming parsing methods are applicable in tasks where there is no need to reapply. In this
case, there is a sequential overflow of the nodes to the desired and alternate boot into the memory of
only the current node. These methods can analyze very large documents.

51



ISSN 2412-4338  TenexomyHikauiiini Ta inpopmaniiini rexnosorii. 2018. Nel(58)

— A parsing method with regular expressions can be used for tasks where it is necessary to
extract a specific part of a document with a pre-known structure. Such a search guarantees an effective
result under the condition of well-defined expressions. Such a parsing method is more appropriate to
use where the funds that use standard extensions of the LibXML library.

Thus, for solving consolidation problems of open source information [8], the use of parsing with
the storage of elements hierarchy can be most appropriate and effective. These methods provide the
most convenient way to access Web document elements using queries (CSS and XPath) and are suited
to any task of reusing a sample of information from a web document, which is very important when
performing multiple requests for consolidation of open source information.
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