[padoBM a3 OT AAHHU

[eoprn AHrenos

Qsté’b

SOLUTIONS




ObxoxaaHe

* 3aABKUTE NpeacTaBnaBaT 0b6xoxKaaHe Ha rpada

* MHOro no-ronama npoussoantenHoct ot RDBMS mnnu
NoSQL — NnOKanHoOCT Ha AaHHUTE

astéa

SOLUTIONS




[ToaxonAauln 3a

* CoumnanHn mpexu

* [lpenopbyBally cuctemu

* AHanm3npaHe Ha AaHHU

* TbpCeHe Ha NbTUlla

* lpyrn BnaoBse AaHHU C MHOTO BPb3KU

astéa

SOLUTIONS




Hanpumep

* CoumanHa mperKa

* CanT 3a 3aN03HAHCTBA

* OHNaWUH MmarasuH

e CanT n MOBUIHO NPUNOIKEHNE, arPErnpPaLLO OHNAWH KOHLLEPTH
* AHa/N3 Ha NoBeAEeHUETO Ha NOTPebnUTeNn B CanT

astéa

SOLUTIONS




[padoBM moaenmu

astéa

SOLUTIONS




HeopuneHTMpaH rpad

—_A



OpueHTUpaH rpad

—_A



OpueHTUpaH myaTmurpad

—_A



['pad pakyna




OpueHTUpaH mynturpad ¢ Terna

1




OpueHTUpaH MyNTUTPad C eTUKETU

NO3HaBa

Amutbp ecuncnasa
e 6bpat nam

cecTpa Ha

e 6paT Uan cecCtpa Ha NO3HAaBa

e 6bpat nam
cecTpa Ha

MO3HAaBa

Becenka

astéa

SOLUTIONS



OpUeHTUPaH MyATUrpad cbe
cBomncTBa (property graph)

Bpb3Ka: no3HaBa
OT: 2013-12-31

Ume: Anumntbp Ume: [lecucnasa

Bpb3Ka: bpaTt nau cecTpa
O6bwu poautenm: Halla

Bpb3Ka: no3HaBsa

Bpb3Ka: 6paT nam cectpa
Or: 2015-10-10

O6wum poautenun: marka

OpaT UIn cecTtpa
O6wu pogutenu:
ManKa 1 baua
bansHauu

Ume: [eopru

MUme: BecenKa Npodecua: nporpamuct
Bpb3Ka: no3HaBea

OT: 2016-01-11

astéa

SOLUTIONS



OpueHTUpaH MyaTurpad c eTUKeTU v
csomncTea (labeled property graph)

No3HaBa
OT: 2013-12-31

YoBeK
MbXK

Ume: Jvumntop

YoBeK
KeHa

MUme: LiBeTaHKa

bpaTt unm cectpa
O6bwu poautenm: Halla

No3HaBa
OT: 2015-10-10

bpaTt unm cectpa
O6wum poautenun: marka

bpaTt unm cectpa
O6bwu poaurtenu:
ManKa n bauwga

bansHauu YoBekK

MbiK
Ume: Teopru
Mpodecua: nporpammct

astéa

YoBeK
HeHa
NUme: Becenka

MNo3HaBa
OT: 2016-01-11

SOLUTIONS



(Labeled) property graph

* Mopgen 3a npeacraBaAHe Ha AaHHU
* U3non3Ba ce oT rpadoBuTe 6asun oT AaHHU

* PebpaTta ca OpUEHTUPAHUN, HO MOraT Aa ce 0bxoXxKaaT u
B 1BETE MOCOKMU

* Bcekun Bpbx U pebpo moxe Aa UMa Hyna Uan noseye
eTUKETU U Hy/1a NN MoBeYe CBOMCTBA

e Schema-free

astéa

SOLUTIONS







Neo4|

* Han-nonynAapHaTta rpadosa 6a3a oT AaHHM
e OTBOpPEH KOA, (GPL)

* [1naTeHa 3a KOMepCManHo n3nos3BaHe

* KOHCUCTEHTHOCT

* TpaH3aKuum

* Pennnkaumna

astéa

SOLUTIONS




Cypher

* E31K 33 33ABKM KbM rpadoBm AaHHU
* Cb3paneH cneumanHo 3a Neodj

* OpenCypher—mnaa npoeKT 3a pa3npoCcTpaHeHMe Ha
Cypher n kbm apyru CYB/1

* ,ﬂ,EKI'IapaTI/IBEH €3UK

astéa

SOLUTIONS




MHCcTanauma

O ® < 5] neo4j.com & (4] ) +

Developer Blog Support ContactUs Download Neo4j

Introducing Neo4j 2.3

Build intelligent applications at scale
with the fastest, most powerful and
most enterprise-ready release of Neo4j.

New to Graph Databases?

Explore the World of Graphs - From Query Efficiency to Business Performance

ostéo

SOLUTIONS




[Tpmepun ¢ Neod|

astéa

SOLUTIONS




Cbnpy3u Ume: Xanpue
XeHa

YoBeK

NUme: Ann Pb3a
MbXK
YoBeK

poauTen Ha

poauTen Ha

Ume: Ounkpet
HeHa
YoseK

poauTen Ha

no3HaBa
NO3HaBad

Ume: OepxyHae
KeHa
YoseK

Ume: Hepxna
HeHa
YoBeK




Ume: bypak
MbiK
YoBek

NUme: Ann Pb3a

MbXK
YoBeK

poauTen Ha

Ume: Hepxna

HeHa
YoBekK

Conpys3u

poauTen Ha

poauTen Ha

no3HaBa

Ume: Xanpune
eHa
YoBek

eHa
YoBeK

poauTten Ha

NO3HaBad

Ume: OepxyHae

Ume: Ounkpet
HeHa
YoseK




MUme: bypak
MbXK
YoBek

Ume: Ann Pb3a
Jlowo my e: aa

Cbnpy3u Ume: Xanpue

MbXx HKeHa
YoBek YoBekK
poauTten Ha poauten Ha

poauTen Ha

Ume: OukpeT
XeHa
YoBeK

poauTen Ha

no3HaBa
NO3HaBad

Ume: PepxyHae
MeHa
Yosek

Ume: Hepxna
HeHa
YoBeK

astéa

SOLUTIONS




[1obaBsHe Ha BbPXOBE

create
(ali:Person:Man {name: 'Ann Pwv3a', lo6o: true}),
(hayrie:Person:Woman {name: 'Xanpue'}),
(burak:Person:Man {name: 'bypaxk'}),
(fikret:Person:Woman {name: 'Oukpet'}),
(nedjlya:Person:Woman {name: ‘'Hepxna'}),
(ferhunde:Person:Woman {name: 'OepxynHae'})

astéa

SOLUTIONS




[lobaBsHe Ha pebpa

create
(ali)-[:married to]->(hayrie),
(hayrie)-[:married to]->(ali),

(ali)-[:parent of]->(fikret),
(ali)-[:parent of]->(burak),
(ali)-[:parent of]->(nedjlya),
(hayrie)-[:parent of]->(nedjlya),
(hayrie)-[:parent of]->(fikret),

(nedjlya)-[:knows]->(fikret),
(fikret)-[ :knows]->(nedjlya),
(fikret)-[:knows]->(ferhunde),
(ferhunde)-[ :knows]->(burak)

* PasunTa ce, Yye LWe ce N3NbJHU e4HOBPEMEHHO C NpeiHaTa 3aABKa, Q St@Q
MHaye We cb3gaje Npa3Hu Bbpxose. SOLUTIONS




[ToKa3BaHe Ha BCUYKM BBPXOBE U
pebpa

match (vertex) return vertex

match ()-[edge]-() return edge

astéa

SOLUTIONS




TbpceHe Ha BbPXOBE NO eTUKeTH

match (p:Person) return p

astéa

SOLUTIONS




TbpceHe Ha BbPXOBE CbC CBOWCTBO

match (p:Person {name: 'Ann Pwn3a'})
return p

astéa

SOLUTIONS




[lobaBaHe Ha pebpa be3
"NnpomeHnnsute”

match (ali:Person {name: "Anu Pv3a'})),
(hayrie:Person {name: 'Xaupue'})
create (ali)-[:married to]->(hayrie)

astéa

SOLUTIONS




[lobaBsHe Ha pebpa CbC CBOUCTBA

match (ali:Person {name: "Anu Pv3a'})),
(hayrie:Person {name: 'Xaupue'})
create (ali)-[:married to {on: '1986'}]->(hayrie)

astéa

SOLUTIONS




[1poeKumA

match (p:Person {name: 'Anu Pnz3a'})
return p.name

astéa

SOLUTIONS




[TpocTn 06X0XKAaHMA

match (p:Person {name: 'Anu Pwn3a'})
-[ :parent_of]->(child:Person)
return child.name

match (child:Person)
<-[:parent_of]-
(p:Person {name: 'Anu Pb3a'})
return child.name

astéa

SOLUTIONS




MN3TpMBaHe Ha BbpXoBe

match (v) delete v
match (p:Person {name: 'bBypak'}) delete p

match (child:Person)
<-[:parent_of]-
(p:Person {name: 'Anu Pb3a'})
delete child

astéa

SOLUTIONS




M3TprBaHe Ha pebpa

match ()-[r]-() delete r

match (:Person {name: 'Hemwna'})
<-[relationship:parent _of]-
(:Person {name: 'Anu Pwb3a'})
delete relationship

"Hepxna, TM Beve He cn mofA Avulepa! He ctbneBan noseve B Tasu Kblua!”
- Anmn Pb33a, 2010

astéa

SOLUTIONS



[TpOMAHA3

match (ali:Person {name: "Anu Pv32a'})
set ali.lo6o = false
return ali

astéa

SOLUTIONS




[lpoCcTK arperaumnm

match (p:Person)<-[:parent _of]-(child:Person)
return p.name, count(child) as child count

astéa

SOLUTIONS




CopTnpaHe

match (p:Person)<-[:parent _of]-(child:Person)
return p.name, count(child) as child count
order by child count desc

astéa

SOLUTIONS




duntpupaHe ¢ where

match (p:Person)-[:parent_of]->(child:Person)
where p.name = "Ann Puza’

return p.name, count(child) as child count
order by child count desc

astéa

SOLUTIONS




MeXanHHW CTbNKK € with

match (p:Person)-[:parent _of]->(child:Person)
with p.name as name, count(child) as child count
return name, child count

match (p:Person)-[:parent _of]->(child:Person)
with p.name as name, count(child) as child count
where child count > 2

return name, child count

order by child count desc

astéa

SOLUTIONS



ObxoxaaHMA C NPOMEH/IMBA AbAXKMHA

Bcnukm BHyUM Ha Ann Pb3a
match (:Person {name: 'Anu Pn3a'})-

[ :parent_of*2]->(grandchild:Person)
return grandchild.name

match (:Person {name: 'Ann Pvz3a'})-
[path:parent _of*1..10]-(relative:Person)
return relative.name, length(path)

astéa

SOLUTIONS




ObxoxaaHMA C NPOMEH/IMBA AbAXKMHA

[TocneaHOTO LWe BbpHE N Hero camua — Wwe ro puntpupame ¢ where

match (ali:Person {name: 'Anu Pvza'})-
[ :parent_of*]-(relative:Person)

where relative <> ali

return relative.name

astéa

SOLUTIONS




ObxoxaaHMA C NPOMEH/IMBA AbAXKMHA

BCbLUHOCT We BbPHE M }KeHa My U HEMHUTE POAHUHWN. AKO HE TY NCKaMe:

match (ali:Person {name: 'Ann Pvz3a'})<-

[ :parent_of*0..]-(:Person)-

[ :parent_of*0..]->(relative:Person)
where relative <> ali
return relative.name

astéa

SOLUTIONS




match ¢ HAKOKO WabnoHa

Hpe,ﬂ,HaTa 3dABKa MOXe [a Ce Hallinie N TaKa

match (common parent:Person)-[:parent _of*@..]->
(ali:Person {name: 'Anu Pv3a'}),
(common parent)-[:parent_of*e..]->
(relative:Person)

where relative <> ali

return relative.name

Bcuukm xopa, ¢ Konto nma obu, poguten. B aBata match-a
‘common_parent’ Wwe e eanH U Cbll, 3aLLOTO M3MNOA3BAME €4HO M CbLLO
MMe.

astéa

SOLUTIONS



Ronekunm n nmeHa

DuKpeT MCKa HAKOW Aa A 3ano3Hae ¢ bypak:

match path=(:Person {name: 'Oukpetr'})-[:knows*]
->(:Person {name: 'bypak’'})
return extract(person in nodes(path) | person.name)

astéa

SOLUTIONS




Ham-KbC NbT

match (fikret:Person {name: 'Oukpet'}),
(burak:Person {name: 'bypak'}),

path=shortestPath((fikret)-[:knows*]->(burak))

return extract(person in nodes(path) | person.name)

astéa

SOLUTIONS




Bbvnpocu 3a Neodj/Cypher?




A

= QOrientDB
y




OrientDB

e OTBOpEH Koa, (Apache? license)

* be3nnaTHa 40PU 32 KOMepPCMaIHO U3N0o13BaHe

* ma n enterprise BepcuA

* KOHCUCTEHTHOCT

* TpaH3aKuum

* Pennnkaumna

* E3uK 3a 3aaBkn — SQL ¢ paswunperHusa nam Gremlin

astéa

SOLUTIONS




OrientDB SQL

* [lpunnya Ha SQL

* He noaabpKayacT OT NO-CAOXKHUTE KOHCTPpYKUnn B SQL
* Mma ponbaHUTENHU GYHKUMM 33 paboTa ¢ rpadu

* [1pOCTUTE 3aABKU CTABAT JIeCHO

* CNOXXHUTe 3aABKU Ca ag, U XaKkepuu

astéa

SOLUTIONS




* OTBOpPEH €3UK 3a 3aABKU KbM rpadoBuM AaHHU

* MMoaabprKa ce oT mHoro rpagposu b1, Bkn. Neo4dj,
OrientDB, Titan u T.H.

* MmnepaTtuseH, 3a pa3nnka ot Cypher n OrientDB SQL
* JlocTa NO-CNOXKEH OT TAX
* Ho e no-mouleH

* l nmaTe noBeYye KOHTPON BbpPXy obpaboTKaTa

astéa

SOLUTIONS



MHCTanauma

[ NON ) L¥ Bl orientdb.com @] () () +

- QrientDB

Why OrientDB? ¥  Products ¥  Learn v  Services ¥ Company v

2nd Generation GraphDB HTTP REST + JSON API SQL

Imagine the power of a Distributed Graph OrientDB supports HTTP and JSON out-of-the-  OrientDB supports SQL with some extensions
Database engine with the flexibility of a box. You can start using OrientDB from curl to manipulate trees and graphs. Your
Document Database all in one product. or even your Web Browser. Read more about Relational DBMS skills are safe! Read more
This is OrientDB. HTTP REST and JSON API. about OrientDB SQL.

ACID Compliance Multi-Master Replication Is it FREE?

Eventual Consistency is cool, but many times Span your database across multiple servers. OrientDB Community Edition is licensed

you need full ACID Transactions. With OrientDB supports state of the art Multi- under Apache2 terms, which means that it's
OrientDB, ACID Transactions are distributed Master Replication on distributed systems. FREE for any usage, even commercial!

across servers. Nodes can be added without comilex Enteririse Edition and Professional Suiiort

astéa

SOLUTIONS



MHCTanauma

Cnep KaTo ro ceanure...
* PaszapxmBupaTe HAKbAE
* [lycKaTe bin/server.sh

* 3nonseaTte bin/gremlin.sh 3a Gremlin KoH30na
(http://orientdb.com/docs/2.0/orientdb.wiki/Gremlin.html)

* Unn http://localhost:2480 3a OrientDB SQL KoH30na

astéa

SOLUTIONS




[Toumepun ¢ Gremlin

astéa

SOLUTIONS




MUme: bypak
MbXK
YoBek

Ume: Ann Pb3a
Jlowo my e: aa

Cbnpy3u Ume: Xanpue

MbXx HKeHa
YoBek YoBekK
poauTten Ha poauten Ha

poauTen Ha

Ume: OukpeT
XeHa
YoBeK

poauTen Ha

no3HaBa
NO3HaBad

Ume: PepxyHae
MeHa
Yosek

Ume: Hepxna
HeHa
YoBeK

astéa

SOLUTIONS




[1obaBsHe Ha BbPXOBE

ali = g.addVertex('person', 'name', 'Ann Pwnza', 'lobo', true)
hayrie = g.addVertex('person', 'name', 'Xanhpune')

burak = g.addVertex('person', 'name', 'bypak")

fikret = g.addVertex('person', 'name', 'Oukpet")

nedjlya = g.addVertex('person', ‘'name', ‘Hempna')

ferhunde = g.addVertex('person', 'name', 'OepxyHpe')

astéa

SOLUTIONS




[lobaBsHe Ha pebpa

ali .addEdge('married to', hayrie)
hayrie.addEdge('married to', ali)

ali .addEdge('parent of', fikret)
ali .addEdge('parent of', burak)

ali .addEdge('parent of', nedjlya)
hayrie.addEdge('parent of', nedjlya)
hayrie.addEdge('parent of', fikret)

nedjlya.addEdge('knows"', fikret)
fikret .addEdge('knows', nedjlya)
fikret .addEdge('knows', ferhunde)
fikret .addEdge('knows"', burak)

* PasuunTa ce, ye e Ce U3MbJIHM 3aeHO C NpeaHaTa 3aABKa. QSték.Q
SOLUTIONS



[loKa3BaHe Ha BCUYKM BbPXOBE

gremlin> g.V()
==>V[#9:0]
[ #9:
[ #9:
[ #9:
[ #9:
[ #9:

< <

<

vV VvV V V V
<

<

ui b WINNERO®

astéa

SOLUTIONS




[loKa3BaHe Ha BCUYKM BbPXOBE

gremlin> g.V().map
==>{name=Anu Pb3a, lo6o=true}
==>{name=Xanpue}
=>{nhame=bypak}
>{name=0ukpeT }
>{name=Hepxnsa}
>{name=0epxyHae }

astéa

SOLUTIONS




[ToKa3BaHe Ha BCUYKM pebpa

gremlin>

==>e

(#11:
#11:
(#12:
(#12:
(#12:
(#12:
(#12:
(#13:
(#13:
(#13:
(#13:

P WNEFEPEORFR OM

rm
~
~—

]1[#9
1[#9:
1 [#9
1[#9
]1[#9
1[#9:
1[#9:
1[#9:4-knows->#9:3 ]
][#9:3-knhows- >#9.4_
][#9:3-knows->#9:5]
1[#9:3-knows->#9:2

:0-parent_of->#9:3]
:0-parent_of->#9:2
:0-parent_of->#9:4

:0-married to->#9:1]

1-married to->#9:0]

1-parent_of->#9:4]
1-parent_of->#9:3]

astéa

SOLUTIONS



TbpceHe Ha BbpxoOBe

gremlin> ali = g.V().has('name', 'Anu Pb3a')
==>V[#9:0]

gremlin> ali.name
==>Anun Pb3a

gremlin> ali.lo6o
==>true

gremlin> ali.map
==>{name=Ann Pb3a, lo6o=true}

astéa

SOLUTIONS



N3TpmnBaHe

vertex = g.V().has(...)
g.removeVertex(vertex)

edge = g.E().has(...)
g.removeEdge(edge)

astéa

SOLUTIONS




[TpOMAHA3

vertex = g.V().has(...)
vertex.lo6o = false

astéa

SOLUTIONS




[TpocTn 06X0XKAaHMA

gremlin> ali.out('parent of').map
==>{name=0uKpeT}
==>{name=bypak}
==>{name=Hepxna}

gremlin> g.V().as('child")
.in('parent_of').has('name', 'Anu Pb3a')
.back('child").map

==>{nhame=bypak }

==>{name=0ukpeT}

==>{name=HepxnAa}

astéa

SOLUTIONS



[TpoCTM 0BXOXHKAAHUA

gremlin> ali.outE('parent_of")
==>e[#12:0][#9:0-parent_of->#9:3]
==>e[#12:1][#9:0-parent_of->#9:2]
==>e[#12:2][#9:0-parent_of->#9:4]

gremlin> ali.outE('parent of').inV.map
==>{name=0uKpeT}
==>{nhame=bypak }
==>{name=Hegxnsa}

astéa

SOLUTIONS




ObxoxaaHe ¢ Gremlin

 EpHa gremlin 3aABKa npeacTtasnaBa NoToK (pipe)

e Kato npu GyHKUMOHANHOTO NPOrpaMmmnpaHe

 CnoBeye Bb3MOXHOCTU — BUAAXTE "BpblUaHe Ha3aa' u
MMEHYBAHU CTbMNKU

* [opabprKace N pasknoHeHne/camBaHe Ha NOTOLM

* [loaabprKaT ce CTPAHUYHUN ePeKTH

astéa

SOLUTIONS




ObxoxaaHe ¢ Gremlin

* outkE —pebpa "n3nnsawmn" ot TEKyWUTE BbPXOBE

* inE—="Bnn3awmn" pebpa

* outV — BbpxoBe, OT KOUTO TEKYLLOTO pebpo "n3nmn3a”
* inV — BbpXxoBe, B KOUTO "'BAM3A"

* out=outE.inV

* In=InE.outV

* Kakso npasu outE.outV?

* BCUMYKKM NpmMemat onuuoHaneH apryMmeHT — TUM Ha
pebpoTo/BbpXa

astéa

SOLUTIONS



[TpoCTM 0BXOXHKAAHUA

ali

astéa

SOLUTIONS




[TpoCTM 0BXOXHKAAHUA

ali.outE

astéa

SOLUTIONS




[TpoCTM 0BXOXHKAAHUA

ali.outE.inV

astéa

SOLUTIONS




[TpocTn 06X0XKAaHMA

ali.outE.inV.1inE

astéa

SOLUTIONS




[TpocTn 06X0XKAaHMA

ali.outE.inV.inE.outV

astéa

SOLUTIONS




[TpocTn 06X0XKAaHMA

ali.outE.inV.inE.outV.out

astéa

SOLUTIONS




[TpocTn obxoxaaHusa (0THOBO)

gremlin> ali.out('parent of').map
==>{name=0uKpeT}
==>{name=bypak}
==>{name=Hepxna}

gremlin> g.V().as('child")
.in('parent_of').has('name', 'Anu Pb3a')
.back('child").map
>{name=bypak}
>{name=0OukpeT}
>{name=Hegxna}

astéa

SOLUTIONS



[TpocTn obxoxaaHusa (0THOBO)

gremlin> ali.outE('parent of')
==>e[#12:0][#9:0-parent_of->#9:3]
==>e[#12:1][#9:0-parent_of->#9:2]
==>e[#12:2][#9:0-parent_of->#9:4]

gremlin> ali.outE('parent of').inV.map
==>{name=0uKpeT}
==>{nhame=bypak }
==>{name=Hegxnsa}

astéa

SOLUTIONS




[lpoCcTK arperaumnm

gremlin> g.V().transform {
[it.name, it.out('parent _of').count()]

¥

Il
|
\'4

Ann Pb3a, 3]
 Xanpue, 2]
bypak, @]
 dukpeT, O]
[Hepxna, O]
 DepxyHae,

LI | I | B |
(| I | I | |
vV VvV V V

0]

astéa

SOLUTIONS



[lpoCcTK arperaumnm

gremlin> g.V().transform {
[it.name, it.out('parent _of').count()]
}.filter { it[1] > © }.sort { -it[1] }

>[Ann Pv3a, 3]
>[Xaupue, 2]

astéa

SOLUTIONS




ObxoxaaHMA C NPOMEH/IMBA AbAXKMHA

parents = ali.as('parents')
.in('parent_of')
.loop('parents') { it.loops < 100 } { true }

parents.as('children')
.out('parent_of")
.loop('children') { it.loops < 100 } { true }

BbpBrm npomnsBoaeH 6por CTbNKM Harope n cbbrpame BbPXOBETE B
parents, nocse npon3BosieH 6pon CTbNKM HaAoNY, CbOUpalkM AeuaTa.

astéa

SOLUTIONS




Bbnpocun?

osté‘b
SOLUTIONS



