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Docs »

Kag-builder »

*Constraint
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medicine.schema(EJfT)

namespace Medical

Disease(&4%): EntityType
properties:

desc(fmiR): Text
Index: Text

semanticType(1B N z58Y): Text
Index: Text

complication(FF & 4%iE): Disease
constraint: MultiValue

commonSymptom(=E IEIR): Symptom
constraint: MultiValue

applicableMedicine((&F%54a): Medicine
constraint: MultiValue

diseaseSite(&FEB{): HumanBodyPart
constraint: MultiValue

HospitalDepartment(£t=): ConceptType
hypernymPredicate: isA

HumanBodyPart( A{4R&B137): ConceptType
hypernymPredicate: isA

HypertensionLevel(5IM/£74%): ConceptType
SCAD(FREME/ILR): ConceptType

Drug(#54m): ConceptType

- Kag-Schema(H£&SPGAHHE 6 XKiE & KR IF)

Hypertension.rule (SIEZE&RZSHIN)

namespace Medical

(HypertensionLevel/ SI0/E):
rule: [[
KT4E)E > =140 or &F3K/E>=90
1]

[BX & FZ5752€]-> (Drug/ ACEI" + BX2{RBEHH ):
rule:[[
()-[:conclude]->(:Medical.SCAD) and (()-[:i&FZ55]- > (:Medical. Drug/[3

SRR or ()-[HEFEZ85]-> ((Medical. Drug/ BRI #51") and ()-[EFZ5
fnl->(:Medical.Drug/ ACEl') or ()-[#E=2952]-> (Medical.Drug/ ACEl))

1]

[ERZ56m]-> (Drug/ BX4REHH ):
rule:[[
()-[:conclude]->(:Medical.SCAD) and HypertensionLevel/ SI1F

1]

[HEFZ58R]- > (Drug/ BEZIABEHHI ):
rule:[[

HypertensionLevel/ &M% and ()-[:conclude]->(:Medical.SCAD) and /()
2= > 60

1]
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Coverage Ratio of different layers in a KAG application

R =100%

Rigorousness A

Accuracy (Knowledge; Schema-Constraint)

Y Y Y
R(KGiecs) R(KGr) R(RC)

Higher ratio of the left part:
* higher professionalism

KGfr * higher accuracy

Completeness (Information; Schema-Free or Semi-Schema) « higher difficulty of construction

Higher ratio of the right part:

+ lower professionalism

={e + lower accuracy

(Rawtext chunks/summaries/descrptions) + lower difficulty of construction

» FRSPGAERAKERE R IFHIAIRAZRLLMFriSPG

» FEFESchemaB AIIRFI55SchemaA MG R
 BIEAATRS AR EZES| S

» B EESETHENRRSERBNER, FEMATEME
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Kag - Indexing Structure default.schema
EntityType
Organization(2BZR#/144)): EntityType
()< concept.rule properties:
A Knowledge id(EHE): Text
_f— std.(attn) (static, predefined) - index: TextAndVector
O« a2l I ) < name(WF3): Text
iIndex: TextAndVector
Information deso(}'@ﬁi&li): Text
(structured) Index: TextAndVector
semanticType(15 X z58Y): Text
Data

Person( A¥)): EntityType

ok g properties:
-*<Chunks o=~ . e
o 3 ) Id(ZEHE): Text

iIndex: TextAndVector
name(i443): Text

(dynamic, ad-hoc)

Kag - Indexing instance of Jay Chou g g ke
9 9 y desc(iEt): Text
Person Index: TextAndVector
o school (EeMlft%): Organization
Organization (wm} Military Figures gender ('l"_—'E%U) Text
O genc;er:male : Political Figures SemantiCType(%}Z%_’ﬂ ): Text
Tamkang Middle School — Culture Figures

:Vfiter Works({Emm): EntityType
006pt constellation M:;?::lrn < Concept(ﬁ%@) EntltyType
n Catchphrase | GeOLOCa’[IOﬂ(f@EE'E‘ZE) EntltyType
Keyword [ ™ T cChunks| i ____NewTapeiCity TaiwanProvince..... .

Chunks(LEESE): EntityType
Others(E'B): EntityType

LA TR S \» k
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-
= L -
LDO}H : 3
Reader —  Aligner | [ ] 1 -
(pdf, docx,csv,md)
(Disambiguation, concept linking, fusing)
L , : (Embedding for property which
C T — Splltter Vectorizer require vector retrieval in schema)
(semantic chunking)
— . (dump builder-result into graph-
paigie Extractor Writer engine through openspg)

(Kag Information Extraction)
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Kag-builder (built-in components)

reader

docx reader

pdf reader RdfMapping
markdown
RelationMapping
reader

SPGMapping

SPGPostAligner

>

length splitter

semantic

splitter

table splitter

KAGEXxtractor

A

~

Builder chain

localVectorizer

openaiVectorizer

- Kag W& Sreader, splitter, mapping, extractor, aligner,
vectorizer BYZFHsCI)

» Kag-builder chain FI— Mo RAVRIERSTISR— 1T <HY
B NFSTUNT ST

Schema (BAIA.
M55

Kag-builder ZEpkHYsubgraph &, i

SNEE3

=
==

HEN) 5|SXKERE ST EIEAIRMEN8uE

Jopenspg-writerfz
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ANT OPEN SOURCE

kag
i”terk];a(?ﬁj class DiseaseBuilderChain(BuilderChainABC):
- aelizjner_abc.py def build(self, **kwargs):
extractor_abc.py ﬁ source = CSVReader()
ggggﬂggi%?py splitter = LengthSplitter()
splitter__abc.py extractor = KAGExtractor()
vectorizer_abc.py vectorizer = BatchVectorizer()
writer_abc.py sink = KGWriter()
return (source >> splitter >> extractor
class [ourceReaderABC (BuilderComponent, ABC): = >> vectorizer >> sink)

@property = |f _ﬂame_ — — '_malﬂ_’

def input_types( ) -> Input:

T i # default chain for structureed data

@property = DefaultStructuredBuilderChain().invoke("data/xx.csv")

def output_types( ) -> Output:
return Union[Chunk, Dict] . .

Fnn frontEhome, Bt # customized chain for unstructured data
@abstractmethod = . . . . " . "
def invoke( , input: Input, **xkwargs) -> List[Output]: DISeaSGBU”derChalﬂ()InVOke( data/DISeaSGCSV )
raise NotImplementedError(

f" invoke™ is not currently supported for { .__Cclass__.

)
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KG Reasoning
Reasoner LLM Reasoning

A _--"""-___-———_‘V——
Plan & Retrieval & ﬁ
Memory eflect |

Alignment with KG Feedback

Generator

S N

P

.‘% ‘ search engine | ‘ vector engine | graph engine |

9 SPG J
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{ Question }

osubQ %P sub-Q %P supq,
LogicForm-Q; [ LOgiCFOI’m-Qk} LogicForm-Q;
Planer . / ) ’
dsl
. h
Kg-retrieval } S e®a.
\ %
_ SPG

Chunk—rew dor & ppr

Retrieval N sPg graph
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kag | Kag-solver interface prompt Kag-solver prompt
ﬂi’; e default
| g —_ deduce_choice.py
—— solver_pipeline.py deduce_judge.py
interface i~ for |
ey logic_form_plan.py

resp_extractor.py
resp_generator.py
resp_judge.py
resp_reflector.py
resp_verifier.py
solve_question.py
lawbench

—— |ogic_form_plan.py

——— chunk_retriever_abc.py
L—— kg _retriever_abc.py
solver
kag_generator_abc.py
kag_memory_abc.py
kag_reasoner_abc.py
kag_reflector_abc.py
L—— If planner_abc.py

LogicForm Plan interface LogicForm Solver interface
class LFSolver:

class LFPlannerABC(KagBaseModule, ABC): i
- kg_retriever recall subgraph through graph pattern match on kgdsl

LFPlanResult is a LogicForm expression. chunk_retriever recall Chunk by combining ppr & dpr
kag provides Retrieval(kg-retrieval, chunk-retrieval) function for LogicF P
orm execution def __init__ (self, kg_retriever: KGRetrieverABC = None,
kag provides Deduce (judgement|entailment|rule|choice|multiChoice) functi chunk_retriever: ChunkRetrieverABC = None,
on for LogicForm execution report_tool=None, xkkwargs):
kag provides Output(refer output of former function) function for LogicFo pass

rm execution
i def solve(self, query, lf_nodes: List[LFPlanResult]):

@abstractmethod TR

def 1f_planing(self, question, 1lm_output=None) -> List[LFPlanResult]: Returns: o | |
THIL developer can invoke 1lm gUlded by prompt to genrate LFPlanResult""" tuple: A tuple Contalnlng the final answer, SUb—query—answer palirs,
pass relevant documents, and history.
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RC & KG;, & KG..

X &

73

—

BHE

Device
/ d1 \
installedApp : GamblingGame
hasDevice ) App:
— id: com.ermf.MZx.NKC.qu/y
label: gambling offers :
>) installedAp £< H
d3 ' ' mblin m
Tom . l| Offer\ Ga b gGa e
hasDevice ) ,: I blackjack ‘
source : -
d4 Y Chunk: source P
\ r \: -’
. summary:the application offers |; ~ SOUrCe
db Te multiple gaming options, h"
including roulette, blackjack
\. J

define a RiskUser of gambling app rule @ /—'Z"'ES{")H\%J[E_EF_AI:) oy mE"

) © BHIKT

Define (s:Person)-[p:belongTo]l—>(0: Tax0fRiskUser / DeveloperOfGamblingApp ) {

Structure {
(s)-[:developed]—>(app: TaxO0fRiskApp / GamblingApp )

¥

Constraint {

¥

XEFRRN

define riskAppTaxo rule @ fﬂzy"m%TE[App" %)l_lb)rl\u

Define (s:App)-[p:belongTol->(0: Tax0fRiskApp / GamblingApp ) {
Structure {

(s)

}

Constraint {
R1("risk label marked as gambling") s.riskMark like "%Gambling%"

define app developper rule @

ENX"AppHaE" FN

Define (s:Person)-[p:developed]—>(o0:App) {
Structure {

(s)=-[:hasDevice]l—>(d:Device)—-[:install]l—>(o0)

¥
Constraint {

deviceNum = group(s,o0).count(d)

Rl1("device installed same app'"): deviceNum > 5
¥
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which taxoOfRisk does
Tom has?

Tom is a gambing app

developer

{ N
Planner
Step1: which taxoOfRisk does Tom has? :
.Action1:Retrieval(s=s1:User[Tom],p=p1:belongTo,0=01:TaxofUser) E
. Step2: return all type of TaxofUser Tom's :
.Action2:Output(o1) :
N I S ’ submit task to reasoner to
slhvr l Logic Form expression
S generate tax of user
E Step1: which taxoOfRisk does Tom has? |
+ | Action1:Retrieval(s=s1:User[Tom],p=p1:belongTo,0=01:TaxofUser) : return taxofuse as truple, for example
E * ' (Tom belongTo GamblingAppDeveloper)
E Step2: return all type of TaxofUser Tom's? E‘ a15:
. |Action2:Output(o1) E
i . a15:
Y y,
Memory (Tom belongTo GamblingAppDeveloper)
~ . ™
question: which taxoOfRisk does Tom has?
solved answer: GamblingAppDeveloper
supporting facts: [(Tom belongTo GamblingAppDeveloper)]
\ y,
Reflector
Y
can answer which taxoOfRisk does Tom has?
Generator
4 N\
Answer the question based on the given reference
question: "which taxoOfRisk does Tom has?"
<—
solved answer: GamblingAppDeveloper
supporting facts: [(Tom belongTo GamblingAppDeveloper)]
\ J

Kag-SolverREijiiiz & ER

Default Reasoner

reasoner execute plan

-NUM=1, startId(s)
—SUBQUERY, addRelation(belongTo)
NUM=1, startId(s)
SUBQUERY, addRelation(developed)
UM=1, startId(s)
UM=1, patternScan(root=s,edge=anonymous_42)
UM=1, expandInto(root=d,edge=anonymous_44)
UM=2, groupBy(s,o0)
UM=0, filter(R1, [d.deviceNum > 5])
UM=0, addRelation(alias=p,type=developed, from
FNUM=1, join(List(),right=) @15:35:45.042
-NUM=0, patternScan(root=s,edge=anonymous_12)
SUBQUERY, addRelation(belongTo) @15:35:45.126
UM=1, startId(app), [passl{}, [failed]{} @15:
UM=1, patternScan(root=s,rule=s.riskMark like
UM=1, addRelation(alias=p,type=belongTo, from=
35:45.258
FNUM=1, join(List(),right=) @15:35:45.572
-NUM=1, expandInto(root=app,edge=E_C_3), [passl{},
LNUM=1, addRelation(alias=p,type=belongTo, from=(s:R
35:45.632
F-NUM=1, join(List(),right=) @15:35:45.817

reason with graph data

graph database
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ofE&EA (*miR)

MatEx: readme

« kag default schema + default builder
chain

BREE @

o /, « Openspg provides runtime env for
A Kag-builder chain through pemja

*QEEE: y

FERAIRE

« kag-builder call API of openspg server
for dumping extraction result to
graph-engine

RREAPRNEE:

chain of kag-builder/solver

X

Product Mode [ (docker container of openspg, KAG package inside)

B web default cloud tugraph
(openspgapp) chain Idefault |—>|:|—>| default |-- extension -—
I kag common tools I neo4j
@ pemja

job runtime

———/



https://github.com/OpenSPG/KAG?tab=readme-ov-file
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Project - 0} e 2wiki/...[indexer.py e medicine/.../indexer.py e csv_reader.py e reader_3 e =
. readame
v (3 KAG & Package requirements 'charset_normalizer==3.3.2', 'openspg-knext==0.5.2b1', 'ollama' are not satisfie I o

> [D.idea

> [ _static

s BT O e » developer customize schema &

> [ builder B
source = TwowikiCorpusReader()

[ ] [ ]
builder chain
v [2J examples

extractor = KAGExtractor()
v [ 2wiki

vectorizer = BatchVectorizer()
v [2J builder sink = KGWriter()

 Local python IDE provides runtime

> [ prompt return (source >> splitter >>

e B env for Kag-builder chain

(& reasoner
i def buildKB(corpusFilePath):
schema

 kag-builder call API of openspg for

=ik _tonlio cld logger.info(f"\n\nbuildKB successfully for {corpusFilePath}\n\n")

[ ] [ ]
dumping extraction result to
[ KagDemo
[ medicine if __name__ ' __mé L h -
(3 musique filePath = "./data/2wiki_sub_corpus.json" g ra p - e n g I n e
[ riskmining
(O supplychain corpusFilePath = os.path.join(
® _init__py os.path.abspath(os.path.dirname(__file__)), filePath

README.md )
buildKB(corpusFilePath)

& utils.py
> [0 interface
> [ solver

> [ templates

chain of kag-builder/solver
cloud

B | tugraph
> IDE debug= I = |—>[extension} - > extension =

kag common tools

g P L o neo4j
V~~~ ( el o ( o \
> job runtime runtime
ag extensio (local conda env) (openspg)
. "
Dev Mode



https://github.com/OpenSPG/KAG?tab=readme-ov-file
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FER et EElk: release soon
- FEREREINEAREENT EBRIBEIRLG

.« {E£B3235% openspg-server H14T

chain of kag-builder/solver =
toolkit submit cloud " h
> - . . ugrap
(knext) diy Chain | default I—»I:I—»I extension I- - extension =)
I kag common tools I neo4j

Q pemja

~-.
job runtime
ag extensio
(docker container of openspg, origin / DIY KAG package inside )







2o IBIYFFIE Kag AEEH

ANT OPEN SOURCE

kag E— — HotpotQA 2WikiMultiHopQA MuSiQue
examples EM F1 EM F1 EM F1
oo NativeRAG [24, 23] | ChatGPT-3.5 43.4 7.7 33.4 43.3 15.5 26.4
ZAWILN HippoRAG [6,23] | ChatGPT-3.5 | 41.8 55.0 46.6 59.2 19.2 29.8
hotpotga IRCoT+NativeRAG | ChatGPT-3.5 45.5 58.4 35.4 45.1 19.1 30.5
——— medicine IRCoT+HippoRAG ChatGPT-3.5 45.7 39.2 47.7 62.7 21.9 33.3
. IRCoT+HippoRAG | DeepSeek-V2 51.0 63.7 48.0 S7:1 26.2 36.5
Mmusique KAG (ours) DeepSeek-V2 | 625 76.2 67.8 76.7 36.7 48.7
riskmining . . .
. Table 9: The end-to-end generation performance of different RAG models on three multi-hop ques-
builder tion answering datasets. Bold text indicates that the same base model performs best. NativeRAG
|— data and HippoRAG use single-step retrieval, while other models employ multi-step retrieval.
— indexer. by HotpotQA 2WikiMultiHopQA MuSiQ
; otpot ikiMultiHop uSiQue
kag_config.cfg Setmever Recall@2 Recall@5 | Recall@2 Recall@5 | Recall@2 Recall@5
reasoner BM25 [25] 55.4 722 51.8 61.9 323 412
|— client.py o | Contriever [26] 57.2 75.5 46.6 57:5 34.8 46.6
2 | GTR [27] 59.4 73.3 60.2 67.9 37.4 49.1
—— gambling_app.ds| S | RAPTOR [28] 58.1 71.2 46.3 53.8 35.7 45.3
schema £ | Proposition [29] 58.7 71.1 56.4 63.1 37.6 49.3
|— Riskl\/lining.schema NativeRAG [24, 23] 64.7 793 39.2 68.2 37.9 49.2
| HippoRAG [6, 23] 60.5 i3 %) 70.7 89.1 40.9 51.9
concept.rule | IRCoT + BM25 65.6 79.0 61.2 756 342 147
—— solver 2 | IRCOT + Contriever 65.9 81.6 51.6 63.8 39.1 52.2
|— prompt = IRCoT + NativeRAG 67.9 82.0 64.1 74.4 41.7 93,7
S | IRCoT + HippoRAG 67.0 83.0 75.8 93.9 45.3 57.6
——ga.py KAG (ours) 72.8 88.8 65.4 91.9 48.5 65.7
. Table 10: The performance of different retrieval models on three multi-hop question-answering
supplychain datasets.

+  Kag BIRVEH, Al&%Ekag AR
- B B, 412 Tk

=i kag user manual

SIEENS) =PesdziTi R

L
S~
L

\\

5
o

dlinl

N



https://openspg.yuque.com/ndx6g9/wc9oyq/eng30yyomgemybx3
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https://github.com/OpenSPG/KAG
https://github.com/OpenSPG/KAG/blob/master/README_cn.md
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