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Crawlers notify the Manager about available free computing resources such as network connection bandwidth, hard 
drive free space, RAM and CPU. Based on received information from Crawlers, Manager assigns them corresponding 
Crawling Tasks. Crawler executes Crawling Task and submits crawling results to speci�ed Aggregators along with com-
puting resources spent. 

Aggregators form a hierarchical network to assure high level of extracted data accuracy. Aggregators get crawling results 
from Crawlers, veri�es received data and submits to the next level Aggregators or directly to Repository.

Manager’s main purpose is to link and co-ordinate Crawlers and Aggregators (hereinafter “nodes”). Manager registers 
the nodes by assigning them unique IDs. Manager detects the optimal topological structure of the nodes, and sends 
corresponding Tasks to Crawlers and Aggregators.

5.2.  Open Web Repository Crawler Architecture 

Open Web Repository Crawler Architecture (OWRCA) is pluggable framework architecture of web crawling client appli-
cation. 

OWRCA consists of four main parts: 
•  Protocol Manager
•  Crawling Engine
•  Analyzing Plug-ins
•  Spent Resource Calculator

Protocol Manager makes possible communication between Crawler and other entities (e.g. Manager and Aggregators). 
Protocol Manager gets Crawling Tasks from OWR Manager and starts crawling processes in accordance with given sched-
ule and mode.
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Figure 5. Open Web Repository Crawler Architecture
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Crawling Engine is a multi-thread system with parametric number of threads which is responsible for crawling algorithm 
realization. It downloads website pages, detects internal and external links, stores HTML content in the storage and 
activates content analyzing plug-ins if any. 

Crawling Engine has two modes: simple and extended. The main di�erence between these modes is that in case of 
extended mode Crawling Engine embeds Mozilla Firefox web browser and Mozilla Firefox plug-ins to interpret and 
analyze JavaScript codes.

Content analyzing plug-ins perform additional analysis of downloaded content and submit results into a storage with 
certain format. For instance, OWRSA allows to integrate open text analyzing tools into crawling client application, such 
as Open Natural Language Processing (OpenNLP) and UNDL/UNL generator.

Spent Resource Calculator is responsible for calculation of computing resources spent on each Crawling Task execution 
per each and all sub-modules. Calculated data is converted into a package with corresponding format to be sent to a 
Manager. 

6. Open Web Statistics 

Open Web Statistics (OWS) is the forth scheme of OWRS which enables Sources to publish their usage statistics to all 
interested entities. It is implemented by the following entities: Coordinator, Source, Aggregator and Repository. 

Each Source requests Coordinator for the list of Aggregators to submit its visit statistics. Coordinator selects Repositories 
which are interested in that Source statistics and works out Aggregators’ list to be sent as response. Coordinator may 
rearrange Aggregators based on requests received from Repositories. 

Source submits visitors’ action logs (referral URL, clicks, downloads, outcome URL, etc.) to assigned Aggregators which 
submits received information to corresponding Repositories.  
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Figure 6. Open Web Statistics
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7. Open Web Integration 

OWRSA undertakes two possible ways of Open Web Integration which are:
•  URI scheme for entity profiles access on Registrars;
•  New XML domain and tags deployment.

7.1. URI scheme

Entities’ profiles stored on Registrars are publicly available information. OWRSA defines the following URI scheme to 
access interested entities’ pro�les. 

 oweid://registrar/entity

where “oweid” (open web entity id) is the scheme name that refers to OWRSA specification; “registrar” is the authority 
component for the URI hierarchy that indicates certain Registrar storing necessary specific entity profile; and the remain-
der part - “entity” is an entity unique identifier assigned by Registrar which corresponds to URI path. 

7.2. XML domain

OWRSA defines new XML domain - “ow” for integration with any type of XML schemas (XML, RDF, OWL, etc.).  “ow” defines 
two tags, which are:

•  <ow:entity> - entity identifier
•  <ow:copyright> - copyright protection

<ow:entity> has the following syntax:

<ow:entity id= “oweid://registrar/entity”> 
 ……..
</ow:entity>

“id” refers to the entity/object which name is enclosed within <ow:entity> and </ow:entity> tags. It allows XML parser to 
detect speci�c entity even if it is described in an unusual form (e.g. instead of OMFICA it is indicated as OMFICA.org). 

<ow:copyright> has the following syntax:

<ow:copyright owner= “oweid://registrar/entity”> 
 ……..
</ow:copyright>

“owner” refers to the entity which holds copyright for the content enclosed within <ow:copyright> and </ow:copyright> 
tags. This mechanism allows Copyright O�ce Repositories to register copyright automatically and track possible cheat-
ing. 
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