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[padoBbie Da3bl JaHHbIX
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BBepeHune

Cypher Query Language

[leknapaTnBHbIN A3bIK AN
onncaHuns BU3yanbHbIX
naTTEPHOB B rpadpax c
NOMOLLIbKO CUHTaKcuca
ASCII-Art.

Cypher using relationship ‘likes’

LIKES

ﬁ

Cypher

(a) -[:LIKES]-> (b)
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BBepeHune

KoHTekcTHO-cBo6OAHbIe (KC) 3anpochi
Context-Free Path Querying

3anpocsl k rpadyy - HaxoXaeHue Bcex NyTen B rpade, COOTBETCTBYHOLLMX
3a[laHHbIM OrpaHNYeHNSAM.

Ol'paHl/I‘-IeHl/IFl MOTYT ObITb 3a4aHbl C MOMOLLbIO rpaMmmMmaTmnkun.
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BBepeHune

KC-3anpochl
Context-Free Path Querying

3a peakmnm NCKNnYeHneM HUrge He nogaep>xmBaroTCA.

OTtcyTcTBME Bo3MoXxxHOCTU AenaTb KC-3anpochkl CUITbHO OrpaHn4nBaeT
Bblpa3nTENbHY CUIY A3bIKa.
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BBepeHune

KC-3anpochl
Context-Free Path Querying

KomaHgown nabopatopumn si3bIKoBbIX MHCTPYMEHTOB JetBrains Research 6bin
co3aaH bbIcTpbIv anroput™ 0bpaboTkn KC-3anpocos.

ANropuTM peann3oBaH C NMOMOLLbIO Pa3peXKeHHbIX MaTpuL,
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BBepeHune

RedisGraph

padoBas 6asa AaHHbIX, UCMONb3YIOLLLAsA ANs NPeacTaBneHns rpados
paspexXeHHble MaTPULIbl CMEXHOCTMW.

NoeanbHO noaxoauT Ans BHeApPeHUsa pas3paboTaHHOro anroputma.

Ncnonb3yeT Cypher B kayecTBe si3blka 3anpocoB. 00
000
7

@00
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BBepeHune

Libcypher-parser

BubnunoTeka anga cnHTakcnyeckoro aHanmaa sa3bika Cypher.
HanucaHa Ha a3bike C.

Ncnonb3yetca RedisGraph B kayecTBe CMHTaKCUMYEeCKOro aHanmsaTtopa
(napcepa) Cypher.
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MocTaHOBKaA 3apauu

Llenb - pacwumputb BO3MOXHOCTN B1ubnunoTekn Libcypher-parser

3agayu:

1. WM3yuuntb cuHTakcmc Cypher

2. Pacwmpute libcypher-parser KOHCTPYKUUSIMUN, KOTOPbIE
No3BONAT 3agaBaTb 3anpockbl ¢ KC-orpaHM4yeHUsamu.

3. OdopmunTb 3anpoc Ha BHeapeHME N3MEHEHNN B OCHOBHOM
peno3ntopunt libcypher-parser

4. WHTerpuposatb MoandunumnpoBaHHbin napcep B RedisGraph
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O630p

Parser Combinators for Context-Free Path Querying, 2018,

Ekaterina Verbitskaia, llya Nozhkin, llya Kirillov, Semyon Grigorev

e [lapcep-komMbuHaTOpPbI NPpUMeEHATCA Ans 3agaHns KC-
3anpocos

e Moandununkaumns Meerkat, napcep-kombunHatopa ans Scala

e MoxHO 3agaBaTb 3arnpockl MPAMO B Koae

e HenpuBbIYHO AenaTb 3anNpPoChkl C MOMOLLLIO Napcep-
KOMOUHaTOpOB
e Jlydwe ncnonb3oBaTth cneuuarnbHbIv A3bIK 3anpoCcoB
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O630p

Context-Free Path Queries on RDF Graphs, 2016
Xiaowang Zhang, Zhiyong Feng, Xin Wang, Guozheng Rao, Wenrui Wu

cfSPARQL

e Pacwunpenmne asbika 3anpocos SPARQL, nogaepxmBatoLiee
CFPQ ansa obpaboTtkn RDF-gaHHbIX.

e HemHorune rpacdosble Bl paboTatot ¢ RDF.
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O630p

openCypher Path Patterns CIP, 2017

Tobias Lindaaker

e [IpuHATOE NpeanoxeHne peann3oBaTh NOAAEPXKKY LLAONOHOB
Hag nyTamu B s3blke Cypher.
e He peannsoBaHo Ha NpakTuKe, eCTb NULLb rpaMmaTuKa.

e DbIn B3AT 3a OCHOBY 4114 pacLluMpeHns napcepa
e CuHTaKcuC, onncaHHbIN B AOKYMEHTE, BbIN peann3oBaH B Xoae
paboThbl
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PeweHue

0.*

«interface»
cypher_astnode_vt

+ name:char(]
+ release(params);

+ clone(params):cypher_astnode;

+ detailstr(params);

.

cypher_parser

- inpum harf]

+ cypher_parse(input, params):cypher_parse_result

OcHoBHble
M3MeHeHus
KacawTca UMEHHO
K/1acCoB BEPLIMH

cypher_ast_*

-attribute:type

0.*

cypher_astnode

+ type:cypher_astnode_type
+ children:cypher_astnode[]
+ nchildren:unsigned int

+ ordinal:unsigned int

+get_attribute(astnode):type

cypher_ast_*
Cyll|ecTByeT MHOrO TUNoB
BeplwuH ACJl, 3a
VCK/IOYEHMEM HEKOTOPbIX
METO/08 1 nNapameTpoB
OHM O/IMHAKOBbI
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PeweHue

cypher_ast_path_expression

cypher_ast_path_pattern

cypher_ast_path_alternative

expression:cypher_ast_path_expression - propertiesicypher_ast_properties
2 3 _ast_path_¢ = cyph 1.4 = .
- direction-enum(IN, OUT, BIDIRECTIONAL) : I pher_ast_path_alternative[] ‘ : elements:cypher_ast_path_base[]
= + getProperties():cypher_ast_properties + getElement(index):cypher_ast_path_base
FigetDirection(:(IN, OUT, BIDIRECTIONAL) + getElement(index):cypher_ast_path_alternative + getNelements():unsigned int

+getExpression():cypher_ast_path_expression

+ getNelements():unsigned int

1

path_base moxet
rpynnupoBark WabnoH
NyTH, BbIP@KEHHbIN Yepes
path_expression

cypher_ast_path_base

- direction:enum(IN, OUT, BIDIRECTIONAL)
- varlength:cypher_ast_range
,,,,,,,,,,,,,,,,,,, - base:cypher_ast_*

path_base moxeT
CCbIIaTLCA TONLKO
Ha OfHy BEpLIMHY

+ getDirection():(IN, OUT, BIDIRECTIONAL)
+getVarlength():cypher_ast_range
+getBase():cypher_ast_path_*

b
f . . s

cypher_ast_path_edge cypher_ast_path_any cypher_ast_path_reference cypher_ast_node_pattern
- reltype:cypher_ast_reltype - identifier:cypher_ast_identifier - identifier:cypher_ast_identifier
- - properties:cypher_ast_properties
+ getReltype():cypher_ast_reltype + getldentifier():cypher_ast_identifier - labels:cypher_ast_labelf]

+ getldentifier():cypher_ast_identifier
| + getProperties():cypher_ast_properties
| + getLabel(index):cypher_ast_label

" + getNlabels():unsigned int

path_reference ccbinaercs Ha ngeHTudmkarop,
KOTOPbIi MOXET oTBeuaTb U 3a path_pattern. C
MNOMOLLbIO 3TOMO U peanusyTcs KC-3anpocb|
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Jo6aBneHHas rpaMMaTUKa

PATH PATTERN cousin = ()-/:PARENT> [ ~cousin | () ] <:PARENT/-()
MATCH (me)-/~cousin/-(my_cousin)

RETURN me, collect(my_cousin) AS cousins

[Mpumep ncnonb3oBaHUs 4O06aBIEHHOW rpaMMaTUKN.
HaHHbin KC-3anpoc peanuayeT 3anpoc BCex NMOTOMKOB OLHOIo NOKONeHNs

[Togo6HbIN 3anpoc MOXET BbITb MCNOSb30BaH 4115 aHanus3a nepapxmu
doannos B RDF-xpaHunuwiax.
He npeactaBuM B perynsipHbIX rpaMmmMaTmuKax.
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TecTbl

statement
query
named path
identifier
pattern path
node pattern
path pattern
path expression
alternative
path base
path pattern edge
rel type
alternative
path base
path expression
alternative
path base
path pattern reference
identifier
path base
node pattern

alternative
path base

path pattern edge
rel type
node pattern
MATCH

pattern
pattern path
node pattern
identifier
path pattern
path expression
alternative
path base
path pattern reference
identifier
node pattern
identifier
RETURN
projection
identifier
projection
apply
function name
identifier
identifier
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3anpoc Ha BHeapeHue B Libcypher-parser

17


#
#
#
#

UHTerpauunsa c RedisGraph
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Utoru paboTbl

e |13y4yeH cnHTakcmc a3bika Cypher n ero peanusauma B
Libcypher-parser.

e [lobaBrieHbl HOBbIE CUHTAKCUYEeCKNE KOHCTPYKLUN.

e PeanunsoBaHbl HOBbIe TUNbI y3nos ACL.

e OdhopmneH 3anpoc Ha BHeLPEHNE B OCHOBHYIO
bnbnunoTeky.

e [lpounseseneHa nHterpauus c RedisGraph.
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