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Markov chain

ochastic model describing a sequence of possible events i hich the probability of each event depends only on the state attained in the
Las age L Also @
En M Mark
Mark
4 -1 y Ru:
Andrey Markov
Tata
Russian mathematician Bas
14 June 1.
o ar
efer
Language Label Description
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DBPedia Freebasdq13, 54]®
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T ’ * —~ h ~ h “‘SPAQQQ[_"”"ec"h omm om t \A/ikidatan x h m ~ a

h a 1t c “h™Eo h t a ' — . e Y a t* " " ee
h  mxhmo L.t xom o~ h "0 ts qghcidé‘xM<Ueq)e 0)

1

<article-id>14 1 1 0</article-id>
<title-group>

xmllang="fr">Rapport sur les travaux de M. Pieri</article-title>

-type="author">
e rnatives
T: 1an 1llang="£fr">Peano</surname>
<string-name xmllang="fr">G. Peano</string-name>
series>
<year>1904</year>
</pub-date>
< ue>l</issue>
1e-part>1l</issue-part>
Llarticle-meta>
.M " a et e ™7 oh "G PReanbdRapporsarlestravaukx "~ t
deM.Pier S ©ocx® ™ o “eeo  Xp gmha@~ 7y yF”toam
mpnn o7 0 I tTT Tee . mNISO'JATSh o c oea.o ™ (£
*emthxa<eto" ”'”b *_h*oﬂao“nt”*Loéba%‘hegsk.i[)(MLq)* "
t mt ~ "o X a e t "~ 'H mt h ™ h o ~ e Y e ™
~ a -~ Y ~ tto hg ¥ “® 0 a h ~ e’"’“‘""Eeo €
o 90 °© ~ ™ o0 h t a ™ co "~ "~ tm -y e~ % oh
M={d_1xmld 2xmlZ X In.xml},
momto "Y” : - o m a t.0 ™e e [ gh mdpdy H
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load M=[d1.xml, d2.xmIZ Xdza.xml|
fordin M:
#_©TXME hoc
md=parseg(d).getroot()
#-0 ot o hxcocox t o m “ee .a o * ~ t oh ™ g
#( o . NISO JATS):
for authorsin mdfindalld & @k O2 Yy NR&A 6 ¢ 3 NP dzLJK
[@content_typel duthorD @ ¢ 0 Y
#C.':“h’"t’E'hxccx t e *""Y_‘“"o'o " _toh~
for authorin mdfindalld @ @k O2 y i NJA 0 K
[@contrib_typel’ &uthorQ 8 ¢ 0 Y

H- ot ® e t ¢ b xyo~ t oh ™ : 0 e c ~ 7
name_author_in_paper=authdinddé W& 4 NNV B 0
# h m t th~em™ t h h o Tt E a 'y -

# (Wikipedia, Wikidata, DBPedia)
point=point_connect()

q iff I y3dzZ 3Soyl YS!l dzi K2 NWAY LI LISND HTI QNHzQY
1  name_author_ru=translate_ru()

T ift Fy3dz 3SOYy Il YSYldzi K2NIPAY LI LISNDT T QNHzQY
1 name_author_en=transliterate()

T ift Fy3dzZ 3Soyl YSYl dzeKk 2RNAYA y @ LIF LISND ' T' Q Ntz

1 name_author_ru=translate_ru_old()

1 name_author_en=transliterate()

i #e‘oha*ho""‘t’Emc*mo_ 'h”‘o*mfﬁoﬁeo“ co m_o
1 patterns=pattern_list()

1 | ¢ .%h ™"t E m0<"‘*e*t’Em’Ym to: o S omt x
)l

)l

ch*H<°<e ‘h’”."a“é""t q)t”’'_orjCﬁmma"'xt*h""*’to"'m<’EoMa ‘
to E o . . Rapportsiirde travauxodé M. Pierg 0 S Ta 70
(G.Peanco')dD Lta<t*az cto ”“ﬁtoh mtht*'E*_<"l ec .
a ™t a”t 1" x " oMo HOD T eo edmypyY” h
e oha~ g ¥ ot a'Httoa ¥y ~ 0 aeo "
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e 7 "o xa<et’”cooq)’“xc;<§é"<ertf§0"mte*.5 e<°omt t o
ho ~e 7y xe®™™a edOxmfego ad a e "g” ohd o a ™
© .7 7. °EuDML29.

s oh ta mYy " T ;. e _e&xt®"."eempo .
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results=[]
# (0] m m

* —_— —_ *

for p in patterns:

result=search(p)
# *h~% ot ~ h x TVEt "~ to
extracting(result)
cleaning(result)
similarity(result)
results.append(result)
end for
normalization(results)
end for
end for
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® S ¢

h

E

B asTop

<article-meta>
<article-id>14 1 1 0O</article-id>
<title-group>
<article-title xmllang="fr">Rapport sur les
travaux de M. Pieri</article-title>
</title-group>
<contrib-group>
<contrib contrib-type="author">
<name-alternatives>
<name>
<surname xmllang="£fr">Peano</surname>
<surname xmllang="ru'">leano</surname>
<given-names xmllang="£fr">G.</given-names>
<given-names xmllang="it">Giuseppe
</given-names>
<given-names xmllang="ru">Jlxysenne
</given-names>
</name>
<string-name xmllang="fr">G. Peano
</string-name>
<string-name xmllang="it">Giuseppe Peano
</string-name>
<string-name xmllang="ru">lIxysenne [leano
</string-name>
</name-alternatives>
<aff xmllang="fr">University of Turin</aff>
</contrib>
</contrib-group>
<volume>14</volume>
<volume-series>2</volume-series>
<pub-date>
<year>1904</year>
</pub-date>
<issue>1l</issue>
<issue-part>1l</issue-part>
</article-meta>
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Wikidata,  _ 90" com ™ T xQO" . “ZEtoh "hg e  c o
o) h "x TUEtc*ht .e ¥ T h’oemo*m t 'EQ e " ® ;e‘O‘chc")n

-

mo ° h > o~ a x “ a ~ \Wkidatg't .o o* om*te**th’'g °S e o |
t o (0)) om c ho ) e Y ch"<oee<"|-;r“h<a e<tt01;ne

- — < e < < * <
Q1664819% mo "~ h>~ " e oha" g ©O oFf "~ toh
Aem
- - =
" * W ) Labe Description Also known as
o ) i ’ Crames
3 - y _—— imecean .

-

BH};ﬁﬁEanH Eq .

Caolodnas snyuxioneous

# edit

+ add reference

+ add value

#F edit

<+ add value
educated at & Kazan Federal University "' edit

1 reference

4+ add value

academic degree # Doctor of Sciences in Physics and Mathematics # edit

+ add reference

+ add value

mq_)tlp‘tpe*c"‘ cWikidatag)e:taﬁ<t*az ;to c o

Wikipedia 2 . tm Yy to ""'E_o hxmm _ o 7Yy . .e” Wikidatah ~ e
otmxtnpabel_x t

[

Ct ™~ % 7 ceh M e . ome o propertiexk™Mz_ o em to h*a " @
oto":h.."f)”‘ m c oc"R’E ooh a™ eh™ ~ e " oc o Te t ~'E
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¥ T 1e”"me o e . Wikielate® t M co TE" x a

* [N - < < -

coco"e<e*’Ya<t”“°““ee.3|[]’1357Q859)h*a<h< H™ a
Property ID Jha h Jats_Tag
family name P734 Chebotaryov <surname>
given name P735 Nikolai <givennames>
name in native language P1559 T_o T 1h o h 'E_ <stringhame>
(Russian)

birth name P1477 TLo_o T 1h o h 'E <stringname>

. 7 ot (Rbssian)

date of birth P569 3 June 189%"an 15 June 189&e9orian  <deflist>
1894

date of death P570 2 July 1947, 1947 <detlist>

occupation P106 Mathematician(Q170790), universit' <detlist>
teacher(Q1622272)

employer P108 Kazan Federal University (Q11378¢ <aff>

member of P463 Academy of Sciences of the USSR <aff-alterna-
(Q2370801) tives>

academic degree P512 Doctor of Sciences in Physics and <degrees>
Mathematics (Q17281097)

field of work P101 number theory (Q12479), algebra  <detflist>
(Q3968), function theory (Q445517-

notable work P800 Chebotarev's density theorem <detlist>

(Q1425529), Chebotarev theorem ¢
roots of unity (Q17007435)

¢”’e .a m o mt oa ZBPARQL " c MR Wikidataxza Y, 7Y,

- © -

mHOm'Tchgpation(PMncOCD . © coao ™'EQ ao’eo c h

<« <
"x TVEt Yt o " chom™~™ ¥ anm t ~e o hatoghMfEgge mm tyh ~
e . g m e™x :eo om a "yt ~ "e omt 'EOQ

~w o~

gme gy e < _htiterc o e)"‘["'ﬁo‘he’“*’o ) 3
moot”<tmt"x’O"‘*3 mth”‘e*C
occupation (P106) ID o7 o mt o
h . "x TEt ¥t o
scientist Q901 444354
mathematician Q170790 35182
researcher Q1650915 148544
university teacher Q1622272 164512
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e
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ee . gy e

t a t a 3 - to c h n\/\/]'kidaﬁ[a?e, t . ™ ©OQhbhmmMyom
. <pr0pertyz c h < 2 om t ~ A,Y,O A . < h ~ . /—\* ; e

-

~

-"ll. r
0 - e ’<e*Yq)

JE— -

" ’c h T _eh xtoac o Tea “ 'Y *Tece x® et

* - < E3

9 o “m ¢ oga o " 'EQ V\fkldafladmo mdao c ch
" mable m t h xitem’ xmhc.o “'E " X a . ® 7~ 0 h

~

oha®™ ¢ o~ - t o h mt~t 'E O

-

¢ h mameinhativelanguaygé _ Birth damee 2

class Table struct item

{

{

public List<item> familyname
public  List<item> initials ) _
public  List< string > uri public string 1D;

public List< item > Props public string Jats_Tag;
public string  type; public string lang;

public string Property;

s o h 2t a

S

0

10:
11:
12
13:

g, h ~ a e t . -~ mm "~ mt h x t x h

_ % T < J— * —_—

<

~ ~ ~ - o ~
o h t aoco e e a t e e . 0] X
T 2*Y e < * < < 0

read metadata_set
List<string> authors_resuit selected content from tag <authors>
# c mo t~ " jexml-o0 ha ™t
List <XElement> metadata
foreach authors_str in authors_results
List <string> authors = Split(authors_str)
foreach author in authors
#o o m __~ to h\Wikidata, 2 A1 A RI 0
form SPARQL requests for Wikidatafdayily name(P734)
#{t b wv [ - (TP 8)
get list Request_list from request
filter by initials (frombirth nameor name in native language
filter by occupationset inTable 2
if Request_list.Length>1then, © * oo ° a ™ h x -
else
List<Table> Props = new List<Table>
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14 fill in the attributes ID, Jats_Tag, Property for each class instance
15: foreach Prop in Props
16: form SPARQL requesior Wikidata: property is Prop.ID
17: get content for Prop.Content
# o ha h o métadata set
18: form a metadata_set using list Props
19: metadata.Add(metadata_set)

20: form new metadata_set
21. savenew metadata set

o @ho mghtoaon Tx MediaWikiAPI[59® ceo”" o TY

-

. Nedid®ikiAPI. 'SPARQLC © Tx h™ t"E T'Et *~ t . SPARQL ~ ¢

-

~

r ’ c h "mt ~ —~ e . e ot oh . " Y'Yt hoBam™ . o 11
h t a (0))
et"’e""hte.w 'v\/'ﬂ(ifja&g"moccoo*e"n*_t""< H’Eeom *e‘o

t o h x mt >t E omo e T o Rt m@oa%x “tmt ~ 7 RyWikidata° m
m¢th ™~ e ¢ o X a eto m * a - h nw>¢p t o h ™ m

select ?item where {

?item rdfs:label " 8 320 0'@rd.o

?item wdt:P31 wd:Q101352.

. Mm@ cchom mo gnastakcedst. oMy m Y e .a x 7
ofamily name (Q101352)

] o choco o~ tcmo’y ncxo ’%xo;m< te ya. | e
h ta® oao " 'ED TEth " e, , co ch gclentisE, L €om
h x ) 'oe' o, e Y o ; . € - HUO b X Et t . m
mm . "o e ” mt h ™ e c - m t ”18)(]3 m 0 ao 0 ~ t
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SELECT DISTINCT ?item ?itemLabel WHERE {
SERVICE wikibase:label { bd:serviceParam wikibase:language "ru". }
{
SELECTDISTINCT ?item WHERE {
?item p:P734 ?statementO.
?statementO (ps:P734/(wdt:P279*%)) wd:Q21507140.
?item p:P106 ?statementl.
?statementl (ps:P106/(wdt:P279*%)) wd:Q901.

}
LIMIT 100
}
}
ng. o m 0 . ™ ¢ h om c o mx “e om't > <c¢co
© 7 ooh o ta” 3y om ~ TTEt dsCiertisE O v b M 0~ ®mgccupatio O
(P106)
=~ ¢chom cC o co Tx - e (@) m ¥ a eg* " MeEechys
e "h 9. O Tx TUEt Tt t o ”“’E)_-Ld" nm e @ntity(f’z mx “e o m te
'Ht mx “e omt ()

select * where {
wd:Q570859 wdt:P734 ?family_name_id.
?family_name_id rdfs:label ?family _name filter(lang(?family_name)
='ru")
wd:Q570859 wdt:P735 ?given_name_id.
?given_name_id rdfs:  label ?given_name filter(lang(?given_name) =
'ru’)
wd:Q570859 wdt:P1559 ?name_in_native language.
wd:Q570859 wdt:P1477 ?birth_name.
wd:Q570859 wdt:P569 ?date_of birth.
wd:Q570859 wdt:P570 ?date_of death.
wd:Q570859 wdt:P106 ?occupation_id.
?occupation_id rdfs:label ?occupation filter(lang(?occupation) =
'ru’)
wd:Q570859 wdt:P108 ?employer _id.
?employer_id rdfs:label ?employer filter(lang(?employer) = 'ru’)
wd:Q570859 wdt:P463 ?member_of id.
?member_of _id rdfs:label ?member_of filter( lang(?member_of) =
ru’)
wd:Q570859 wdt:P512 ?academic_degree _id.
?academic_degree_id rdfs:label ?academic_degree filter(lang(?aca-
demic_degree) = 'ru’")
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wd:Q570859 wdt:P101 ?field_of work_id.
?field_of work_id rdfs:label ?field_of work fil-
ter(lang (?field_of_work) = "ru’)
wd:Q570859 wdt:P800 ?notable_work_id.
?notable_work_id rdfs:label ?notable_work filter(lang(?nota-
ble_work) ="ru’)

}

Sy —~ P -~ ~ 2
I_*ng_tpchom c o c o x’<e*owm<3 af“*t(.;<
<contrib-group>
<contrib contrib-type="author">
<name-alternatives>
<name>
{sur 1d="Q21493235" xml:lang="ru">Yeborapé&r</surname>
<surname id="Q21493235" xml:lang="en">Chebotaryov</surname>
<given-names id="Q5486169" xml:lang="ru">Huxonai</given-names>
<given-names id="Q5486169" xml:lang="en">Nikolai</given-names>
<string-name id="P1559" xml:lang="ru">Huxonai I'puropbeeuu Yeborapér</string-name
<string-name id="P1477" xml:lang="ru">Huxonait I'puropbesuu YeGorapém</string-name
</name>
</name-alternatives>
<bio>
<def-list id="P569">
<def-item>3 June 1894 Julian</def-item>
<def-item>15 June 1894 Gregorian, </def-item>
<def-item>1894</def-item>
<def-list>
<def-list id="P570">
<def-item>2 July 1947</def-item>
<def-item>1947</def-item>
<def-list>
<def-list id="P106">
<def-item id="Q170790">mathematician</def-item>
<def-item id="Q1622272">university teacher</def-item>
<def-list>
<def-list id="P101">
<def-item id="Q12479">number theory</def-item>
<def-item id="Q3968">algebra</def-item>
<def-item id="Q4455174">function theory</def-item>
<def-list>
<def-list id="PB00">
<def-item id="Q1425529">Chebotarev's density theorem</def-item>
<def-item 1d="Q17007435">Chebotarev theorem on roots of unity</def-item>
<def-list>
</bio>
<aff id="Q113788">Kazan Federal University</aff>
<aff-alternatives id="Q2370801">Academy of Sciences of the USSR </aff-alternatives>
<degrees 1d="Ql7281097">Doctor of Sciences in Physics and Mathematics </degrees>
</contrib>
</contrib-group>
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EXTRACTION OF WIKIDKNOWLEDGE FOR THE METADATA
FORMATION FOR DOCUMENTS OF ELECTRONIC MATHEMATICAL
COLLECTIONS
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E K Lipachey0000000£77892332]

13 Institute of Information Technologies and Intelligent Systems, Kazan (Volga Region)
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Abstract

Methods for creating digital mathematical collections that include unstructured
sets of documents are presented. These sets contain materials from scientific confer-
ences, as well as articles from the archives of mathematioahgs of the "predigital”
period.

Using the software tools of the metadata factory of the digital mathematical li-
brary Lobachevskii DML, a mandatory set of metadata for digital collection documents
was formed. To refine and replenish the metadata satsyledge extraction methods
from Wikidata were used.

To search Wikidata for information about digital collection documents and their
authors, a system of SPARQL queries has been developed. A set of Wikidata entities
defined, which determine the features the search, as well as the subsequent filtering
of the results.

Methods for clarifying and supplementing the bibliographic references given in
the articles are proposed. When forming the metadata of documents of retrocollec-
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tions, a search was madeWlikidata for information about the years of life of the au-
thors of articles, as well as URLs of web pages with information about articles and their
authors. The results of the formation of several new digital collections of the Lobachev-
skitDML digital lilbary are presented.

Keywords Wikidata, metadata, metadata factory digital mathematical collec-
tion, retrodigitized mathematical collectioigital Mathematical Libraries, Lobachev-
skitDML
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