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LPG - JMECRAVERSESIS

person_table

primary_key id STRING - service_table
foreign_key
name STRING \ -
o| serv_type STRING primary_key
age LONG name STRING
birthday DATE ]
! use_wifi STRING
§ serv_type STRING +
trans_id STRING

CREATE GRAPH TYPE fraudGraphType STRICT {

Person
( personType : Person { name STRING , age LONG, birthday DATE})

( serviceType : Service { name STRING , use_wifi STRING})
(: personType)-[ hastype : has]->(: serviceType )
(:

personType)-[ transferType : transfer]->(: personType)
}

transfer

Service



AR ERRB: RDF vs LPG
RDF[E| (RDF)

BTEE (LPG)
EliE
- date: 20220306
B0IE  time: FF
001 2088***001
r ! !
. name: §NE ($REE ) name: K=
childof city phone category: JI|EXER prefer: X8
1293847382 province: “I% City: Ej‘(‘:ﬁﬁﬁi
district childof city: BT tel: 12938473829

district: EFX
hasType phone: 19238394827

hasType

192383948
27

KRR (DMP 7R 53 5 RR AR AEAL 2 TR P &)
«  RDF (Resource Description Framework) : T AIiRsc#He, 585 X, &k
«  LPG (Labeled Property Graph) : HTEF#5EW, 558 X, K118
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SPG: Semantic-enhanced Programmable Graph(i& 1&g RE)

name: IR IE Koy CBRASIE)
Address: RESTEEE X 5475

visited

SERFEEXRR SEBREREXRFR
MifShop/08
name} 5k —
visited ‘ ? ] '
MifShop/001 User/2088***001
name: IWGIMZE KR GREWIED  ame: k=
teqory: J1)1] . Semanticigsa
category: prefers: JUJ1[2¢
Province: 41l HomeCity: 10) 1145 {8 AEEFEE
City: i Email: 123@163.com
District: #if#=X B
Email: 123@163.com b jan J
! istri
|

District/d001

name: FfEX
FNRB = AN B A
Th|ngS not Strl ngS 1. 2 BHRI U2 (every Thing has a Class)
)

2+ AR AI P ME—(each instance is unique within an Entity Class)
3. 1B L HHHRIIE TR fi(nothing exists in isolation)



SPG: E{#%NiH9 2458 (Class-Instance Paradigm)
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subClassQ subClassOf

subClassOf

MifShop KoubeiShop ElemeShop
EntityClass Shop {
id String
name String
shopCate Category(ZH)
locateAt  AdminArea({TRIEE!)/&/ /X

mEg  relatePOl  POI(EEPOI)
&%  locCoord LBSPoint((245[E)
}
EntityClass MifShop subClassOf Shop{
mccCate  MccCategory(MCCHHE)

override relatePOl  AntPOI(131POI)

built-in Class predicates:

- subClassOf: Fk7rschematyE A, R/FHKT[Jhr

- deepSubClasssOf: R & 4k &
- equivalentClass : Zfyk

KBk

e
MRS TERAS

occTime

EventClass CompanyEvent {

subject  Company(iENF), Person(B#AA)
{BE3  object Company(iEVk), Person(BIZAA)

J|E  occTime  Timestamp(BFE)
occloc POI(POI)

Built-in properties:
- subject (multi-class supported)
- object (multi-class supported)

B
THHEHRIRAEEIR
1. SEVHEREX
2. GUEAREIS IR
3. REBEBWFTHM

FTEUX (AdArea)

/Lv,o‘s,n‘o)C

ConceptClass AdminArea {
hyperConcept String  4»
hyperPredicateName String
hasAlias List<String>
synonyms List<String>

Built-in Concept predicates:
- isPartOf
- locateAt
- isA
- subCategoryOf
- childOf
Built-in Concept properties:
- hypernym
- hasAlias



SPG: & EUESE TEIBRITIIE(Programmable)

Stepl : mapping Step2 : BRI/ SSASETE Step3 : SLIFRLE
N |
ODPSHii ESNNRL HoRT name: FIILE I, CRAVIUERIE) .
MifShop MifShopFusionOp --------- email: xiaowang@163.com name: ML K BB ER AR IUE
name: {EMSINZ K RIS id: 2021083100077000000027444409
category: JU) 11K} propertyName propertyType IHABRRTFRAR | - email: 123@163.com
province: I1)11% \ name: String e i A
city: &%Bmg‘ category: Category cateNormOp  --t--1 i i
district: ZtfEx adArea: AdminArea(3/4[EXFt) adAreaNormOp | BTy 4 ; ST
S o e ree e T~
RMSEF = S&kE—

name: TERSIIE Koy CRFREERIE)
id: 2021083100077000000027444409
email: 123@163.com

fRRAEE B R
0. ERZEML: BRRGERLE. BMESHNERLRL
1. BRESSRER M EERIRST R B fRproperty EFFREKE T

2. BRIDEIL MAHS. B, S -
3. I—5®E: LEEEA—, XK. BHEEHSE EiET=E g STHHELTFME ee——
BT pIESEF

Z SKibsEiE




SPG

SRR mIEEI

XA i, wiki. .®
IR, SAT. P

B L W id: 2088°*+*001 id """ UserNormid
aR name: 3= name BIE e
: honeNo
LR, TEEY phoneNo: 18600000001 L = e > ' ChnMobilePhone
AR S bornPlace: ;T &HMHEHE BESEN 7 ReRn O sy
homeAddress: T &AM BT ERSE

B 3TN AN
Ak AR RS locateAt
RR: Hlk. 5.
R R BEEIET R HRSMA
AR >
POI
name: i1 # HH HEEHE K RS E
SERSERITE N BFHRS4E
EntityClass User { @BaseOp.register("AdminAreaNormOp", bind_to="AdminArea", is_api_iface=True) AdminArea
id UserNormld + class AdminAreaNormOp(PropertyNormalizeOp):
. | def eval(self, property: str, record: Vertex = None) —> Union[str, Tracel: .
name String # property = "TEMHT" , BEIFHIAE bind Operator
phoneNo ChnMobilePhone # EeEst
bornPlace AdminArea i if "H#" in property:
homeAddress POI(E#EPOI) return "pi#R" normOp = AdminAreaNormOp
} # SMERER , BIA0TE AR A RS RS B ELAINLPAERY

return LLMAdminAreaNorm(property)
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O O B €3 @
@
prj 2 (5) ‘/, O o @
O
O}) O-—> sameAs
Oo—= S
pri3
T SUEEIED RE/E A U EIEA FRZBLERFRALANETESD
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SPG: iBiFE X 5iZ481FS (Logical Symbols)

SLipE

BN

s - -

' e EriE L
POk ER

Class1 e RNy
Y S U
Class2 ME L{5EiE: BSEN k)
. - isPartOf i REENX
A& -
. - subCategoryOf AEEESIR:
- equivalentClass .
- isA - hasAlias
- belongTo
- - synonym
- sameAs
{837 41:
HRiAERAR 3.
Create EntityType FusedPOI equivalentClass (
(AmapPOl, AlipayPOl) getPrompts(P9) 1k $%)
.withLinkFunction(samePoiSimilarityFunc)
.withFuseStrategy(){
FusedPOl.attr1 = isNotBlank(AmapPOl.attr1) ? J:{ -_l IE X )||7T<
AmapPOl.attr1 : AlipayPOl:attr1
FusedPOl.attrx = ( AmapPOl.attrx1 > BGE: )IRXEs , JIIE0KER , &

AlipayPOl.attrx2 )

A KR, EEXR
)

ol REifia
- inverseOf
- mutexOf
1 - transitive
\-S\ - equivalentProperty
02 - subPropertyOf
p2 - symmetricProperty

- normalizedProperty
s2
Define (s:MifShop) —[p:hasProduct]->(o:Product)

inverseOf
(s:Product) —[p:availableOn]->(o:MifShop) {

Rule {}
}
Define (s:User)-[p:belongTo]->(0:Crowd/Z &R $BAEY)
GraphStructure{}
Rule {
s.prefers contains() 1|20 X48)
}

}

GraphStructure {
(sl:Crowd/ZE B ES A IRAEE) —[p:visited]->(0:MifShop)
(s2:Product) —[p:availableOn]->(0:MifShop)
}
Rule {
s2.category contains(P4)|1ZE)
}
Action {
get(s2.name)

}



SPG: EFiEZESEIIRRE

MRS : EXRTEEEED
ERERAR : ETARZE#RMARTHRIERER

VSR
Wisdom

Define (s:User)-[p:belongTol—>(o0:TuringCrowd/A#FIEHE) {
GraphStructure {

}

Rule {
R1: s.age > 25
R2: s.marriageStatus = '
p: R1 && R2

1

Kpinpsg (IR  BUREREORISRHA S N SIS
IS Rt B S TSR E B ERIEERIE B
Knowledge(Domain Logics)

‘\\

/

-

[ ]

_ /

- BOSTHR  RRRRALE ¢ REBXR 53 )

5
s

Define (s:User)-[p:belongTol->(o0:TuringCrowd/BWAKIRKREETE) {
GraphStructure {
(s)-[pl:belongTol->(0l:TuringCrowd/ARFKIEFE)

b

B e . ELEFR mHE. NS
SBONFER | MSH/XHEA
(BEFHLES LR 'Z -
Information(Facts

Rule {
R1: s.incomeLevel = 'KFEF4R"'
p : RI and pl

1

¥

ESNEWEE 3%

SRR AR R EEER 21

Data




SPG: EFiENiZ1g3EM LogicChain

Define (e:TradeEvent)—[p:belongTo]->(0:TaxoOfTradeEvent/SER Z & 5is)

{
object GraphStructure{}
PID TradeEvent TaxoOfTradeEvent Rule {
locateAt occurTime: TimeStamp } e.amount > 500
eventltoc W@ Nl }
be'°“_91:9 ————— Ry SZRANN isA Define (s:User)-[p:belongTo]->(0:TaxoOfUser/3Z S M /ARFRAZSH )
-~ {
BRZE
‘AOI L GraphStructure{
e (el:TradeEvent)-[psl:subject]->(sul:User)
Ao . (el TradeEvent)-[ppl:object]->(spl:PID)
TaxoOfTUser N / LogicChain (e2:TradeEvent)-[ps2:subject]->(su2:User)
H ! (e2:TradeEvent)-[pp2:0bject]->(sp2:PID)
belongTo 1 belongTo / (sul)-[has]->(sp2)
i / (su2)-[has]->(spl)
y/ K Logic Graph \ (e2)-[pb:belongTo]->(0:/TaxoOfTradeEvent/ BE X &)
f N 4 PN S N
/ st ol fi >, fi>vs fis 1
A I 10, ) o Rule {
SUbCHEO! |\ po " b = | . sid == sulid
} REQ(f2.v2) ERERRE | fs<vs [j :..‘f.:..s..:r el.ts < e2.ts and holur(current_time()) - hour(elts) < 24
""" | f2=v, :::‘":"r‘(‘.‘::‘::'"l:":‘:::mm | O fs >vg ;’:;:'am:ﬂi«nix } grOUp(S).COUntO > O
[9 fe>vs fo fo <v, O }
ren Define (s:User)-[p:belongTo]->(0:TaxoOfUser/3Z Z X/ & 23 S 4TEE
\ [/j O sniman { ( P gTo]->(0:TaxoOfUser/ZX S N/ & 23X ZNE)
requent transactions
fi < vg at midnight / GraphStructure{

e

HEAP RRXSINE & BEXZ2ES
KEEWAF  BRARX5Z

(el:TradeEvent)-[psl:subject]->(sul:User)

Rule {
s.id == sul.id
hour(el.occurTime) between(0, 4)
}
}



SPG: Semantic-enhanced Programmable Graph(L1 - L3)

From Big Data to LLMs, help machines understand the world

L. ] ’ ______ KoubeiShop Bui_lt-in Predicate Predicates:
Province: U114 p'."tfers )/' / e pl—,\?\ 02 transitive
City: FR#RH d Mﬂw - equivalentProperty
District: iR /MkoP: s&y‘ ) 2”,‘?,':;2?,?23? er
Email: 123@163.com g - n%rmalizedPrgpetr}c’y
MifShop/001 visited linkOp: mifShopLinkingOp g?f‘?r'le (s:MifShop) —[.;;:I';;sProduct]->(o:Product) N o e
fuseOp: mifShopFuseOp 2::";‘:;22:) L DL HIR(ERKZE)EA
Concepts i+~ Pre ; L
P <User, visited, MifShop> 27—9! : User-define Logic Rules:

Define (s:User)-[p:belongTo]->(o:Crowd/ZE B AP X RAEY)

version: int
visitTime: timestamp GraphStructure(} Answer =]
i Rule {
purchase source: string s.prefers contains(29)11 2k %) b
}
% }
j(ﬂﬁHE <User, prefer, Category>
. : GraphStructure {
N User/2088+1001 version: int (s1Crowd/BAARK R AR —[pvisited)->(o:Mifshop) Knowedge
name: 5K= Built-in Concept Predicates: = " 15" timest (s2:Product) ~[p:availableOn]->(o:MifShop)
fers: AR ) i ! Built-in Class Predicates: | 'S timestamp
prefers: - isPartOf Built-in Concept Properties: balantcl score: font Rule {
HomeCity: ) 1[155 - isA - > Eq“"’a SRLESSS ; s2.category contains(Z4/113%)
a0 o - belongTo source: string }
Email: 123@163.com - synonym Actiont
y get(s2.name) e =
REAL \ p SmmmsR \» SEmmRmsRR | ) Rwmxmmans
. . . Se] 5 R (B ER )45
SPG Compatible SPG DC SPG Evolving SPG Reasoning RIR(BREBRAR

Domain Model Constrained
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