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F FI Bago dalog

“"type™: “complex”, =~

“url®: "https://mobilne-telefony.heureks.sk/xisomi-redmi-note-8-pro-6gb-
128gb/specifikace/#section”,

"site”: "heureks.sk™,

"languageld”: 1,

“countryld®: 1,

“items": [
{
“type®: “complex”,
“configld™: “crawlerRulesTab™,
Arevitanon of weh pets “target”: "crewlerRules”,
e —— - -
s R —— items™: [
| {
k| E— ;
_3 : “type”: “url-presence”,
| “configld™: “url-presence_crawler-rules_17,
3.{ = “regex”: “https://mobilne-telefony.heureka.sk/",
= g — : “negative”: false
]
b
{

“type™: “complex”,
“configld™: “detailSpecTab”,
“target”: "detailPageRules”,

“items”: [
{
“type”: “presence”,
“configld™: “page-presence_detail page_spec_1°,

“negative”: false,
“xpath®: “//span[7]/*[contains(Bclass, 'js-gta-bresdcrumbs-item’)]”

.
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annOtatiOn | royeers Sarlpresence”, - e —
wrapper for e-shop 1




Exago2

Pan of URL ndicating e-shop: imdb.com

Crawder rules

Detail page spec
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Features

e 3annotation of various objects on webpages
e support for

* one object on one page

* many objects on one page

* one object on many pages

* pagination

* hierarchical structures

e semi-automatic annotation with mouse clicks, with possibility to precise the rules
manually

* generation of KPath a reqular expressions
e correction of rules by possitive and negative examples
* nesting and emergence to/from elements

e extraction from URL link and HTML structures




Semiautomatic annotation

e identification of repeating structures
e modified MDR algorithm

breadth-first search
using class and id attributes of <div> and <span> elements
Levenshtein distance of DOM tree levels, not whole subtrees




Future annotation features

e infinite scrolling
o forms filling

o CSS selectors




Exago dialog — O X

Wrapper:

“"type”: "complex”, &
“"url®: "https://mobilne-telefony.heureka.sk/xiaomi-redmi-note-8-pro-6gb-
128gb/specifikace/#section”,
"site”: "heureka.sk",
“languageld”: 1,
“"countryld”: 1,
— "items": [
{
“type": "complex”,
“configld”: “crawlerRulesTab",
“target”: “crawlerRules”,
“items": [
{
“type”: “url-presence”,
“"configld”: “"url-presence_crawler-rules_1",
"regex": "https://mobilne-telefony.heureka.sk/",
“negative”: false

“type": "complex”,
"configld”: “detailSpecTab”,
"target”: "detailPageRules”,
“items": [
{
"type": “presence”,
“configld"”: "page-presence_detail page spec_1",
"negative”: false,
“xpath": "//span[7]/*[contains(@class, 'js-gtm-breadcrumbs-item')]"
b

{ v
| S— "type": “url-presence”,
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Web crawling and extraction
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Repeating webportal data extraction

e Crawling with focus to relevant pages

other pages can provide links to relevant pages (or not)

relevant pages: lists of products, detail pages
irrelevant pages: shopping card, contact information, terms of use, ...

optimization of crawling process shorten processing time significantly
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Web scrapping: Future work

e |imiting data transfer for browser background scrapping

* 3mount of processed data in my exrtraction tasks should correlate with scrapping
for other people

e Scheduling

e pOStprocessing of extracted data
 mapping from HTML snippets to specific structures
* 3Qgregation of data

e dashboard with reports of current tasks

e APl for accessing the results

e publication to Chrome web store
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Extraction of attributes and values from product descriptions

- N known attributes _ units nad values canonical values

original description: detection: sentence extraction: detection: conversion:

The two integrated front-tacing The two integrated front-tacing

speakers and powerfully immersive speakers and powerfully immersie . : : . :

Dol Almas sound give you louder, Doy Almas sound give you louser, = Display: & inch screen. = Display: 8 inch screen. = Display: 8 *

clearer and dynamic audio . . _ Even clearer and dynamic audio . .- Even + LGB HaM, « 1GE RAM. + RaM: 1GB

without Q;_EFP';H"“ Display: 8 inch —  without rﬂ’"&"ﬁ Display: 8 inch, =P - 16 GB internal storage. —P . 16 GE internal storage. —P . HDD: 16GB

BLIEEN. i s 1. Hz BLIEEN, = s 1. Hz a B4 |.g - ; . wm'

core processor. 1GB RAM. 16 I:?B corg processor. 1GB RAM. 16 r::lB Wieight ' Weight 550g. ht 0.55 kg.

internal storage. Weight 5500. internal storage. Weight 5500.




Extraction of attributes and value

known attributes

original description: detection:
The two integrated front-facing The two integrated front-facing
speakers and powerfully immersive speakers and powerfully immersive
Dolby Atmos sound give you louder, Dolby Atmos sound give you louder,
clearer and dynamic audio . . . Even clearer and dynamic audio . . . Even
without headphones. Display: 8 inch _’ without headphones. Display: 8 inch =
screen. Specifications: 1.3GHz quad screen. Specifications: 1.3GHz quad
core processor. 1GB RAM. 16 GB core processor. 1GB RAM. 16 GB

internal storage. Weight 550g. internal storage. Weight 550g.




Ibutes and values from product de

known attributes
detection: sentence extraction:

The two integrated front-facing
speakers and powerfully immersive

Dolby Atmos sound give you louder, - Display: 8 inch screen.
clearer and dynamic audio . . . Even « 1GB RAM.

" without headphones. Display: 8 inch —) . 16 GB internal storage. -
screen. Specifications: 1.3GHz quad .« Weight 550g.

core processor. 1GB RAM. 16 GB
internal storage. Weight 550g.




rom product descriptions

units nad values

sentence extraction: detection:
- Display: 8 inch screen. - Display: 8 inch screen.
- 1GB RAM. « 1GB RAM.
> » 16 GB internal storage. _ « 16 GB internal storage.

» Weight 550g. « Weight 550q.




scriptions

units nad values
detection:

- Display: 8 inch screen.
+ 1GB RAM.

— . 16 GB internal storage.

+ Weight 550g.

canonical values
conversion:

- Display: 8 "

- RAM: 1 GB

- HDD: 16 GB

- Weight: 0.55 kg.
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Canonical structure for product attributes

! id INT(11) @ id_download INT(11) ! id BIGINT (20)
|
@ id_product BIGINT (20 + timestamp TIMESTAMP
@id_source INT(11) i (20) ;
: + attribute_name VARCHAR(255) @ id_resource BIGINT(20)
/start_time TIMESTAMP LH — — — & |— — — —
_ + aftribute_value VARCHAR(10000) + domain_name VARCHAR(255)
2 end_time TIMESTAMP
_ 7 id_attribute INT(11) 2 uuid VARCHAR(255)
2 all _finished TINYINT(1)
Eﬂ"ﬁ' o > ~id_domain INT(11) 7 creator VARCHAR(2083)
N — Indexes » Indexes 2
N ————l
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Metadata annotation: tasks

e Metadata to "aluways successful” automatic conversion to corresponding
domain, attribute, type and form

e Attribute name and domain name Mapping

« synonyms, different lanquages, different precision of domain specification
e |dentifying attribute types

« continuous, discrete ordinal, nominal, hierarchical, text, datetime, string....
e Value formats

* localized formatting. units
e Enumerated attribute types

» exrtraction of possible values




KHz(Kkilohertz)

—>

e reqular expressions for decomposition to value and unit

o default unit

e UNIit abbreviation variants
e UNIit conversions

e Nidden units

e DUQQy values notification







Admin page

- . - ‘
L € 0 localhostEDT7/wicket/bookmarkable/sk kapsa.wicket admin HomePagelZ c | Q Search + #®
o LA SO A0 2 L v =3 o T A - umesT = g~ - o X3 4 ot e RN
Doména bola zablokovani. i

Zaroj Doména  Tablety Derivované atribity  Atmibat

Atribus « Der v Obye

wika dirka hibka | Objem

Meno derivovaného atribitu: Vyraz pre hodnotu: . .
dné hodnoty atribiitu |
Bt Podpora NFC 1 Objem {{8v * 85 * $h}} mmg
Podpora pamifovej 427413.6 mm3 (6)
karty . h 206624.73600000003 mm3 (5)
LI WiFi Meno Extrahované z Regularny viTaz Skupina regexu .
- 122616.0 mm3 (2) I
Prodna kamera o a "
$name mena atributy ~| (Rozmery.*VxSxH.*) 1 20677932 mm3 (2)
Procesor ) =
c 213300.0 mm3 (2 b
m Rozlifenie displeja j > L

226590.00000000003 mm3 (2)

23 Rozmery (Vi) sv hodnotyatribi |»| | ([0-.1+)\W*x\W*[o-9.}+\W*x\W*[o-5,}+ : n 1
237184.2 mm3 (2)
S Senzory -
P b 250804.16000000006 mm3 (2)
> 'y e d e 7.
$s hodnoty atribi E| [0-9,]+\W*x\W*([0-9,]+)\W*x\W*[0-9,]+ : n 264000.0 mm3 (2)
264132.39009000007 mm3 (2)
Hodnoty atribatu
sh hodnoty atribi |» [0-9.)+ \W*x\W*[0-9,]+\W*x\W*([0-9.}+) 1 n 299757.60000000003 mung (2)
-

. 329171,.98600000003 mm3 (2
261 x 178 x 0,2 mm (6) 329171.986000 3 mm3 (2)
. . 10203.52 mm3 (1)
189,3 x 113,7 x 9,6 mm (5) = 35 v

192 x 110 x 12,5 mm (2)

197,5% 120 x 9 mm (2)
108 x 121 x 9,9 mm (2)

200 x 136,5 x 8,3 mm (2)




Semiautomated domain and attribute
identification using full-text search (J.Kuper)

e Preventing same attribute or domain to be twice in the system
e Schema unification” problem
e Our solution

values of attributes are more immune to synonyms and lanquage differences

using fulltext index to find most similar products to currently annotateo
products with the same domain value

extract ‘promissing” domains and attributes from returned products

decomposition of non-atomic attributes




Metadata annotation : open problems

e Ordinal string type (KS, K.M,L,KL...; C,B,A,A+ A++) and their
conversions

o handling unsuccessful conversions
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Product unification

e First step : conversion from pile of "object - attribute - string value”
rous to table for each domain having row for each extracted product
with attribute values of appropriate type

uwrap

wrap_joined_notebook

= 235 nu‘l 500 13

5 236 null 1000 11




Product unification

e second step: find same products and assign them common id
* new products have new id
* similar products have new id and a hint for administrator
e 3types of attributes
« determining (ISBN, EAN, local web id)
« relevant (name, weight, size,...)
« other (description, price, on stock....)
e Source dependance
« |ocal web id, price... are source dependent

* name, uweight, size,... are source independent




Product unification: open problems

e administrator Ul to handle similar objects

e hierarchy of domains
e MaNy Missing values -»> false equality

using product images
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[ 5

[ ]- Pridat’ viastny atribat
Skryt/Zobrazit’ atributy
Showing 1 to 10 of 50 Usporiadal’ vsledky podia
«<<12345>> *  Minimainy tating [ |
Mirs mainy raling karosena 10k vitobiy cena pocet rychlost objem motors vikon motota
PRl A & a b al e a Daibie arilty
095 sl hatchoack 20000uill 45000 60 1103.0 470 b Sameni .
0.88 el sedan 20000l 2590l 6.0 1200.0 530 v rokvyroby s
0.74 _ caono 20000l 15000000 8.0 500.0 12000.0
0.59 sedan 20000l 2449000 6.0 550 Akceplované hodnoty
0.55 sedan 20000l 2590000 6.0 530 2006
0.55 20080  259000.0 1150.0 530 I |
0.53 20080l 2790000 1520 530 2008
! I i 297 5. L 8. B s
051 hatchback 20080 2976450 6.0 1128.0 400 Preforované hodnoly
0.5 coupe 2007.0 75000.0 6.0 1300.0 141.0
0.5 sedan 2007.0 239000.0 6.0 1200.0 530 2008
_— ]
2008
v cena ]
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Full-text with structural result

Matching domains
v .. Bezdrétové audio (3)
'Hmotnost (1)
« . Externe baterie (3)
‘Konektory (3)
< = Sluchadla (2)
cena (2)
¥ «Operacny system (2)
Opercny system (2)
‘Nazov (2)
« . Tablety (17)
‘cena (1)
Wrobca (12)
Uhlopriecka displeja (5)
'Lokalny identifikator (1)
v TV a video (10)
INazov (10)
= .= Mobilny telefon (36)
“Nazov (36)
< < Hifi veza (5)
~ Nazov (5)

Search form
“ | Search for : Samsung 7"

Search

" Product name Domain

Samsung Bezdrotove
WAMS51 audio
nnd Tty
——ng Tty
g vy
g by
'Fsiaér;osung MX- " Hifi veza
Samsing VX ety
PN WX Tablety
paro NI MX Taplety

. Philips SHE2001 Sluchadla

Id produktu = 69914 domain = [Bezdrétové audio, null] Bluetoott

Id produktu = 68642 domain = [Tablety, Tablets] Bluetooth - ano
Samsung WAM551

Id produktu = 68646 domain = [Tablety, Tablets] Bluetooth - ano
Samsung WAM551

Id produktu = 68652 domain = [Tablety, Tablets] Bluetooth - ano
Samsung WAMS551

Id produktu = 68628 domain = [Tablety, Tablets] Bluetooth - ano
Samsung WAMS551

Id produktu = 70017 domain = [Hifi veza, null] Bluetooth - ano W
Samsung MX-H630

Id produktu = 68616 domain = [Tablety, Tablets] Bluetooth - ano
- Samsung MX-H630

Id produktu = 68619 domain = [Tablety, Tablets] Bluetooth - ano
- Samsung MX-H630

Id produktu = 68622 domain = [Tablety, Tablets] Bluetooth - ano
- Samsung MX-H630

Id produktu = 70197 domain = [Sluchadla, null] Bluetooth - ano \
identifikator - 78618 Nazov - Philios SHE2001
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Thank you !
Any questions?




Thank you for tour attention
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