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Coherent Knowledge: Company Overvie

w Leverages over a decade of major government and privately funded research advances in ¢
intelligence (Al) and semantic technologies. Founded 7/2013.
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wApps: policy/regulatory compliance for finance, defense intelligence analysisnmerce

w World-class founder team: created many induskepding logic systems & standards
wXSB Prolog, RuleML, W3C RIF, W3GRIWIBM Common Rules, SWRieetRules
wExtensive experience applying logic systems to numerous domains in govt. and biz.
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Problem: Knowledge Management

Analyze. Make decisions
Answer questions. Expla
Monitor and alert.

l
l
l
l
l
I
Capture :
l
l
l
l
l
l

- : Shallow siloed, costly
Existing Technologies

A Content Management
A Search

A Business Rules

A Databases

Not actionable
Lacksautomation, accuracy
Lackdransparency

o To Do To I»

End users and subject matter
experts arenot empowered

‘ (( oherent 4
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Evolution of Enterprise
Knowledge Managemen

Data integration with flexible schemas,
more metadata. E.g., RDF, SPARQL, OWL.

Augment relational/traditional data stores.

Smaurt Data
Graph/Linked Data bases

oy =E
e -

Smart Rules
Decisions & Analysis

Deep reasoning, more complex knowledge
E.g., Textual Rulelog.

Leverage Smart Data investment.

oherent
((C Knowledge coherentknowledge.com 5
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Smart Rules with Deep Reasoning

wProvide critical technical capabilities to unlock business value
wMore complex analytics
wContext and mappings for data and system integration
WVSLINBaSYyild Y2NB O2YLX SE (y26f SRAISY
W I LI dzNBE &adzoa2SOd YIFGGdSNI SELISNIaAaQ ¢

wCase studies in this presentation
wFinancial services regulatory/policy compliance
wNational intelligence analysis
wE-commerce marketing

wal yé& 20KSNJ I LILX AOFGAZ2YyaYyY KSIf aK
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To o Do o

Analyze. Make decisions
Answer questions. Expla
Monitor and alert.

Effectively
Use

Ergo Technology

Reasoning that is:
deep, accurate, transparent

Knowledge that is:
flexible, complex

Scalable. Draft standard.

Recent research breakthrough
In theory & algorithms

Ergo Benefits

Full explanations in English,
navigable in detall

End users and subject matter
experts are empowered

Lower labor & cost. More agile.
More automated, accurate
Greater integration

|
|
|
|
|
|
Capture :
|
|
|
|
|
|

o To Io  Po e

( @herent 8
Knowledge

© Copyright Coherent Knowledge Systems, LLC, 2015. All Rights Reserved.


http://coherentknowledge.com/

OQUA@Sté& wSlazy 2@SNJI ¢

Relational DB Machine
h DB
Py S%ﬁgntic tech Learnlng Domain Apps Spreadsheets

' &legacy  [THEETIT
K o === | a
TS L\
G. dzaAySa Pﬁ’m(x)v\?:dgfs.(xgl\la 3 Probabilistic engines

tier(X,1)@supply(Y,X) P(HIC) =P p(xlY)) / ScP p(xiY})
External Info
& Services

Y tier(Y,2) Text & Natural
Language processing

Queries Answers, Views
Assertions Decisions, Alerts
Edits Explanations

© Copyright Coherent Knowledge Systems, LLC, 2015. All Rights Reserved. 9
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Technological Approach

wProblem: high logical expressiveness is required for
wComplex knowledge: policies, regulations, science
wOften initially stated in natural language text
wData/knowledge integration mappings

w{ 2t dziA2YyY 0§ SOKYAldzSa Ay [ 2K!
wRulelogg fundamental logical knowledge representation
wFull Meta expressiveness: highmder, defeasible, ...
wlextualRulelogg adds close relationship between text (English) and logic
wEXxplanationg fully detailed, interactively navigable, in text (English)
wUnderstandable to SMEs
wOptimizationdor large amounts of changing data

i! RRNBFaa 0KS o +Qa 2F oA3 RIEGFZ Ay
wVolume, velocity, variety

oherent
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Capabillities: Focus In this presentatiol

ALYLR2NI w5C RIFEFGF Ay o0dzZ]1 Ayd:

A Externallyquery triple stores via SPARQL,
dynamically during overall rule reasoning

A Handlefrequent updates to asserted rules/facts, while
maintaining validity oinferredfacts

ACIl OA f A (underStanflirg @faules and contributions to
rule authoring, by supporting close relationship between

C Text: English natural language
Logic: rules, queries, answers, explanations

oherent
((C Knowledge coherentknowledge.com 12
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Ergo Architecture

+ Optional Custom Solutions

Ergo Suite

Ergo Studio

Rule Editor and Query Ul

(Integrated Development
Environment)

Ergo Reasoner

~ / -

WS = Web Services. Sem. = Semantic. ML = Machine Learning
© Copyright Coherent Knowledge Systems, LLC, 2015. All Rights Reserved.

<€

gueries, assertions

answers, explanationT

>

Complex Information
-Englishb 2 CeteQ a
- Policies, Regulations
- Financial, Legal,

Science

7

|

|

|

|

|

|

|

|

|

|

|
“

|

| External Info

|

| .

! Egtle:rnal Serv;(ces Data

: [EMNENHEINE nviews, Rules

: Relational DB B mSchemas &
- Ontologies

: RDF/Graph DB TResults of ML

: Other Sem. Tech

|

l Machine Learning

' App

) Apps,DockeE (A€ actions
-l events,

decisions
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Ergo Reasoner & Ergo Studio (IDE/UI)

Textual Rulelog: Implementation of major research advances in logic (Rulelc
and how to map between logic and English (Textual Logic )

A Ergo is themost complete & highly optimized implementation available

A Rulelog significantly extends Datalog, the logic of databdsessnessule systems
(production/ECA/Prolog), semantic web ontologies, and eag@reration semantic
web rules cfSWRL/RIRuleML

Ergo Reasoner componeqivith sophisticated algorithms
A Reordering, caching, transformation, compilation, indexing, modularization

Ergo Studio componemtUser Interface with array of advanced techniques
A Integrated Development Environment (IDE). Visualizations of knowledge.
A Fast edittest loop with awarewinning toolset

Knowledge interchange with leading and legacy systems
A SQLSPARQL, RIFDFSchemaOWL Others in dev or easy to add. Fully automatic.

Open, standard®ased approachBuilds on open source components.
A Rulelog is drafindustry standard from RuleMkubmission to W3C & Oasis)

erent

coherentknowledge.com 14
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Ergo Suite Coherent Knowledge Management Platforn

w Unprecedented flexibility in the kinds of complex info that can be stated as
F3aaSNIOA2YAX |[dzSNASaAE |yR 02y Of dza A 2
wAImost anything you can say in Englistoncisely and directly
wdJustin-time introduction of terminology
wStatements about statements (meta knowledgecontextualizes knowledge
wState and view info at as fine a grain size as desired

w Probabilistic info combined in principled fashion, tightly combined with logica
wTears down the wall between probabilistic and Aanobabilistic

w Unprecedented ease in updating knowledge
wMap between terminologies as needed, including from multiple sources

w Conflict between statements is robustly handlgdften arises during integration)
wResolved based on priority (e.g., authority), weighting, or else tolerated as an imp:

w Scalable and computationally wélehaved

oherent
((C Knowledge coherentknowledge.com 15



http://coherentknowledge.com/

KRR Features Com

parison: Rulelog Shines

Feature

Datalog Rules

-e.g., Jena, SWRL

Ontobroker, SPIN

ProductionRules
-e.g., IBM,
Oracle, Red Hat

Prolog
-e.g., SICStus
SWI, XSB

FOL &OWI-DL
-e.g., Vampire,
Pellet, Prover9

Semantic&
on standardization path

V

restricted
case

restricted
case

V

Basic expressiveness

ADatalog LP

AlLogical functions

AGeneralformulas

Full Meta expressivenes

AHigherorder syntax,
provenance

ADefeasibility &
well founded negation

ARestraint
bounded rationality

AProbabilistic

Efficiency

AGoaldirected

U (exceptJena)

V

AFull LP tablingvith
dependencyaware updating

U

U (exceptXSB)

APolynomialtime complexity

V

U




To o Do o T T Do Do T T Do Do Po To o I Do

To To To To To To

Notes on KRR Features Comparison

ASystemo means system type |/ approach of | ogical
ASemanticd means in the sense of KRR, i.e., full
AFOLO means First Order Logi c. AASPO means Ans\
AASP i s recently emerging. The tasks for which itds suitabl
AStandardi zationodo here means industry standardi z
ARestricted caseo means for a syntactic/expressi
Eventonditioaction rules in this context are similar to, and lumped in with, production rules.

ALPO means decl arative | ogic programs.

Datalog means LP without logical functions. Usually this is restricted to Horn. But here wasfshané)negation
OWLRL is pretty much a restricted case of Datalog LP.

AHIi-ghder s yHilogavkioh enabéea prababilistid also 1) fuzzy and 2) frame syntdogic F
AProvenanceoO means provenance info about assert.
AFull o applies to all four of the meta expressi.\
Defeasibility includes flexible argumentation theories.

AGener al f or mdbgicike formultes,anoldingewlitrehsasl excstantials and with head disjunction.
ALP tablingo includes sophisticated: cacheing of
ADepedadvamey updati ngo means that when assertions
they depend on the changes to the assertions.

Pol ynomi al t i me -case computatonal conyplexitynweith ebastatdonunsoer of variables per

rule. Polynomtai me i s si mil ar to database querying, and

Datalog X defeasibility: Ontobroker has full well founded negation.

Prolog X defeasibility: XSB has full well founded negation.

ASP X defeasibility: ASP has restricted defeasibility & well founded negation.
Datalog X gedirected: Jena has a backward engine as well as a forward engine.
ASP X general formulas: ASP has head disjunction.

FOL X full LP tabling with deperawaoy updating: Some FOL thgwozers ache i nter medi ate results in a way that is analogou
analogous or sophisticated.

oherent
((C Knowledge coherentknowledge.com 17
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Textual terminology

A Leverage Rulelog to much more simply and
closely map between natural language and
logic

A9y It AaK LIKN)Yas 1 €237
Ay It AaK g2NR 1 f23A0I

A Basis for textual templates

oherent
((C Knowledge coherentknowledge.com 18
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Case Study 1. Automated Decision Support
for Financial Regulatory/Policy Compliance

Problem: Current methods are expensive and unwieldy, often inaccurate

Solution Approaclq using Textual Rulelog software technology:
A Encode regulations and related info as semantic rules and ontologies
A Fully, robustly automate rutime decisions and related querying
A Provide understandable full explanations in English
A Proof Electronic audit trail, with provenance
A Handles increasing complexity of reebrld challenges
A Data integration, system integration
A Conflicting policies, special cases, exceptions
A Whatif scenarios to analyze impact of new regulations and policies

Business Benefitscompared to currently deployed methods:
A More Accurate
A More Cost Effective less labor; subject matter experts in closer loop

A More Agilec faster to update
A More Overall Effectiveness: less exposure to risk ofgmmpliance

oherent
(C Knowledge coherentknowledge.com 20
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EDM Council Financial Industry Consortium
Proof of Concept successful and touted pilot

i Enterprise Data Management Council (Trade Assoc.)

i Coherent Knowledge Systems (USA, Technology)

i SRl International (USA, Technology)

i Wells Fargo (Financial Services)

I Governance, Risk and Compliance Technology Centrg

(Ireland, Technology)

RegW regulates and limits $ amount of
transactions that can occur between banks and
their affiliates. Designed to limit risks to each
bank and to financial system.

Must answer 3 key aspects:
LA GKS OGNl yalOtdrazyQa O
affiliate of the bank?

Is the transaction contemplated a
covered transactioh

Is the amount of the transaction
permitted?

Determining Whether Regulation W Applies

Two initial questions need to be answered in determining whether a transaction is subject
to Regulation W. The first is whether the transaction is between a bank and an “affiliate” of the
bank. The second is whether the transaction is a “covered transaction.”

Affiliate Definition, Regulation W applies to covered transactions between a bank and an
affiliate of the bank.

The definition of an affiliate for purposes of Regulation W is set forth in section 223.2.
The definition is broad, and includes:

Any company that controls the bank;

Any company that is controlled by a company that controls the bank;

Any company that is controlled, directly or indirectly, by trust or otherwise, by or for
the benefit of shareholders who beneficially or otherwise control, directly or
indirectly, by trust or otherwise, the bank or any company that controls the bank;
Any company in which a majority of its directors, trustees, or general partners (or
individuals exercising similar functions) constitute a majority of the persons holding
any such office with the bank or any company that controls the bank;

Any company, including a real estate investment trust, that is sponsored and advised
on a contractual basis by the bank or an affiliate of the bank;

Any registered investment company for which the bank or any affiliate of the bank
serves as an investment adviser;

Any unregistered investment fund for which the bank or any affiliate of the bank
serves as an investment adviser, if the bank and its affiliates own or control in the
aggregate more than 5 percent of any class of voting securities or more than 5 percent
of the equity capital of the fund';

The Starting PointText of Regulation W

coherentknowledge.com
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Demo goes here

A Note: The demo actually covers the next 4
slides that show executable assertions in
extual Rulelog. The deck includes those

slides in order to be more satbntained.




Examples of the Underlying Textual Rulelog
Executabld-actAssertions

Asubsidiary(of)(‘PacifiBank’,'’Americagank’).

Aadvised(by)('MauBunset','HawaiBank’).

Abank('Hawaii Bank).

Acompany('Maui Sunset').

Acapital(stock(and(surplus)))('Pacific Bank',2500.0).

Aproposed(loan) (from('Pacific Bank'))(to('Maui Sunset')) (of(amount(23.0)))
(having(id(1101))).

Aprevious(loan)(from('Pacific Bank"))(to(‘Hawaii Bank')) (of(amount(145.0)))

(having(id(1001))).

Aproposed(asset(purchase))(by('Pacific Bank'))
(of(asset(common(stock)(oilixado))))) (from(‘Maui Sunset’))
(of(amount(90.0)))(having(id(1202))).

oherent
((C Knowledge coherentknowledge.com 23
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Executable Assertions: ndact Rules

[* A company is controlled by another company when the first company
IS a subsidiary of a subsidiary of the second company. */
@!{rule103b} /* declares rule id */
@ @{defeasible} /* indicates the rule can have exceptions */
controlled(by)(?x1,?x2)
=[x Af ¥/
subsidiary(of)(?x1,?x3and
subsidiary(of)(?x3,?x2).

[*A case of an affiliate is: Any company thaa®dvisedon a contractual basis by
the bank or an affiliate of the bank. */
@{rule102b} @ @{defeasible}
affiliate(of)(?x1,?x2):
( advised(by)(?x1,?x2)
\or
(affiliate(of)(?x3,?x2)and advised(by)(?x1,7x3))).

erent
Knowledge coherentknowledge.com 24
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Executable AssertionkExceptionRule

@Yrulel04e}
X dréBdy market exemptiorcase for covered transaction'} /* tag for prioritizing
\neg covered(transaction)(by(?x1))(with(?x2))
(of(amount(?x3)))(having(id(?1d))) :
affiliate(of)(?x2,?x1)and
asset(purchase)(by(?x1))(of(asset(?x6)))(from(?x2))(of(amount(?x3)))
(having(id(?Id)))and
asset(?x6)(has(ready(market))).

/* prioritization info, specified as one tag being higher than another */
\2OSNNARSEOWNBIFRe YIFENJSG SESYLINiAZ2Y
'general case of covered transaction’).

[* If a company is listed on the New York Stock Exchange (NYSE), then the
common stock of that company has a ready market. */

@Yrule201} @ @{defeasible}

asset(common(stock)(of(?Company)))(has(ready(market))) :

C exchange(listed(company))(?Company)(on('NYSE").
G

herent
Knowledge coherentknowledge.com 25
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Executable Assertiongmport of OWL

- iriprefix fibof = /* declares an abbreviation */
"http://www.omg.org/spec/FIBO/FIB@-oundation/20120501/ontology/".

[* Imported OWL knowledge from Financial Business Industry Ontology (FIBO
rdfs#subClass@ibob#BankingAffiliatefioob#BodyCorporate
rdfs#rangéfibob#whollyOwnedAndControlledBypbob#FormalOrganizatign
owl#disjointWithedmc#Broad Based Index_Credit_Default Swap Contract
edmc#Narrow_Based_Index_Credit_Default Swap Contract

[* Ontology Mappingdetween textual terminology and FIBO OWL vocabulary
company(?co)-fibob#BodyCorporatéco).

fibob#whollyOwnedAndControlledB3sub,?pareny - subsidiary(of)(8ub,?parent.

[* Semantics of OWLspecified as general Rulelog axioms */
?r(?y) : rdfs#rangé?,?1), ?p(%,?y).
?2p(%,?y) - owl#EsubPropertydfg,?p), ?29(%,?y).

@herent coherentknowledge.com 26
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Knowledge Authoring Process using Ergo S

A Start with source text in Engligre.g., textbook or policy guide

A A sentence/statement can be an assertion or a query

A Articulate: createencodingsentences (text) in English.
As necessary:

A Clarify & simplifyc be prosaic and grammatical, explicit and smihtained
A State relevant background knowledgél KI 1 Qa y2d aidlF SR R.

A Encode: create executable logic statements
A9l OK SyO2RAYy3 GSE(l aSyiaSyOS NBadzZ ia
A Ergo Suite has tools and methodology

A Test and debug, iteratively
A Execute reasoning to answer queries, get explanations, perform other actions
A Find and enter missing knowledge
A Find and fix incorrect knowledge
A Optionally: further optimize reasoning performance, where critical

oherent
((C Knowledge coherentknowledge.com 27
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Knowledge Authoring Steps using Ergo Su

Source sentences

v

Articulate (mainly manual) <

v

Encoding sentences

v

Encode(partly automatic) <

v

Logic statements

v

Testc execute reasoningmainly automatic)l >

lterate

In-development: methods to greatly increase the degree of automation in encodin

oherent
((C Knowledge coherentknowledge.com 28
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Case Study 2:-¢édmmerce marketing:
Configuring Complex Products

A Very large manufacturing company
A Product catalog: highly technical, complex
A Over 1 Million products, in over 50 countries

A Problem: Creating configurators and updating catalog too slow &
costly. Thus siloed by sales regions.

A Solution (with smart data partner) on $muBillion segment
A Developed product ontology: compatible with legacy and standards
A Converted all product data into live triple store
A Added configuration rules, in Rulelog, on top of that catalog
A Leveraged Ergo expressiveness and RDF import capability
A Benefits: faster, cheaper, agile updating, reusable globally
A Enable greatly enhanced gell and crossell, across product lines

@herent coherentknowledge.com 29
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Importing Large Amounts of Data

A Problemc long time (many minutes) taken to
load into the Rulelog imemory knowledge
base for reasoning, when there are many rule:s

I A fact is a special case of a rule

I But often there are LOTS of facts: e.g., Millions of
RDF triples

A Solutionc fastloaderoptimization for scaling
| Streamlines processing of facts
I >50X speedup: seconds not minutes

oherent
((C Knowledge coherentknowledge.com 30
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Externally querying SPARQL,
tightly integrating with endpoints

A Problemc How to leverage data and processing
avallable from existing RDF triple stores, take
advantage of their persistence and transactional etc.
robustness

I Often very large scale (e.g., Billions of triples)
A Solution: Ergo connector that

I Goes out from Ergo tdynamicallyguery via SPARQL to
triple stores (interleaved during Ergo reasoning)

I Translates results into Ergo and keeps reasoning

I Uses Apache Jena librarfes translation, querying and
iIntegration of SPARQL endpoints (multiple distributed
services that accept SPARQL queries and return results

oherent
((C Knowledge coherentknowledge.com 31
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»e Importing RDF & OWL knowledge into Ergo

Screenshot of Ergo OWL connector part of Ergo Studio

Import RDF & OWL
Status: Done translating WorldBank.ttl

Ergo RDF&OWL Import Tool

Original RDF/QWL file: WorldBank.ttl

|@preﬁx void: <http://rdfs.org/ns/void#:> .

Select input:

Import RDF/OWL N-triples or N-quads file (.ng, .nf)
Import RDF/OWL N-triples or N-quads directory

_ Import RDF/OWL XML file (rdf, .owl, xml)

_ Import RDF/OWL XML directory

Import JSON-LD file (jsonld)

Import JSON-LD directory

) Import RDF/OWL Turtle file (tt)

Import RDF/OWL Turtle directory

Input file: WorldBank.ttl

@prefix rdf: <http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#= .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix owl: <http:/www.w3.0rg/2002/07/owli#> .

@prefix xsd: <http:/fwww.w3.org/2001/XMLSchema#= .

@prefix dcterms: <http://purl.org/dc/terms/> .

@prefix foaf: <http://xmins.com/foaf/0.1/> .

@prefix gb: <http://purl.org/linked-data/cube> .

@prefix skos: <http://www.w3.0rg/2004/02/skos/core#> .
@prefix sd: <http;//www.w3.0rg/ns/spargl-service-description#> .
@prefix : <http;//worldbank.270a.infofvoid {th#: .

@prefix worldbank-graph: <http://worldbank.270a.info/graph/> .

Output predicate arity (n-quads or n-triples):
®) n-triples
n-quads

Output format (fastload .P or .ergo):
® fastload format

predicate syntax: p(s,0) or p(s.0,9)

frame syntax: s[p->q]

Manage IRIs:

] >

xsd = httpy/fwww.w3.0rg/2001/XMLSchema#

rdf = http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#
rdfs = http:/fwww.w3.0rg/2000/01/rdf-schema#
owl = http/fwww.w3.org/2002/07/owl#

@prefix oecd-dataset: <http://oecd.270a.info/dataset/> .

@prefix bfs-dataset: <http://bfs.270a.info/dataset/> .

@prefix fao-dataset: <http://fao.270a.info/dataset/> .

@prefix ech-dataset: <http://ech.270a.nfo/dataset/> .

@prefix imf-dataset: <http://imf.270a.info/dataset/> .

@prefix uis-dataset: <http://uis.270ainfo/dataset/> .

@prefix frb-dataset: <http://frb.270a.info/dataset/> .

@prefix worldbank-dataset: <http://worldbank.270a.info/dataset/> .
@prefix transparency-dataset: <http://transparency.270ainfo/dataset/>

Import RDF/OWL

Krowledge

<http;//csarven.ca/#i>
rdfs:label "Sarven Capadisli@en ;

<http;//creativecommons.org/publicdomain/zera/1.0/>
rdfslabel "CCO 1.0 Universal*@en ;

<http;//worldbank.270a.info/void.ttl>
a void:DatasetDescription;
dctermsititle "A VoiD Description of the worldbank.270a.info Dataset"(.,

< ?

@Jarent @Copyright 2015, Coherent Knowledge Systems, Ergo/OWL translator version 0.7.19 (July 19, 2015)

Ergo file: WorldBank.ttl.ergo

>

#deffast xsd http://www.w3.0rg/2001/XMLSchema#
#deffast rdf http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
#deffast rdfs http;/fwww.w3.0rg/2000/01/rdf-schema#
#deffast owl http://www.w3.0rg/2002/07 /owl#

% imported OWL axioms
http://rdfs.org/ns/void#entities'[_Bb38ebal1f27de68147bdedB00deecat
"http://rdfs.org/ns/void#class'( Bb38eba1f27de68147h4edB00deecat3n’
"http://rdfs.org/ns/void#triples'( :Bd43452bbb1eb87dc80d56d1c001f10€
http://rdfs.org/ns/void#property'(_Bd43452bbb1eb87dc80d56d1c001f1
"http://rdfs.org/ns/void#distinctSubjects'(_Bd43452bbb1eb87dc80d56d"
"http://rdfs.org/ns/void#distinctObjects'(_:Bd43452bbb1eb87dc80d56d 1
http://rdfs.org/ns/void#triples'( :Bf7753516cd20cb777df061010915387
‘http://rdfs.org/ns/void#property'('_Bf7753516cd20cb777df0610109153
"http://rdfs.org/ns/void#distinctSubjects' _Bf7753516cd20ch7f77df0610
http://rdfs.org/ns/void#distinctObjects(_Bf7753516cd20cb777df06101
‘http://rdfs.org/ns/void#triples'( :Bcfobcafdcd0833f622e5bb10c95d4d 14
‘http://rdfs.org/ns/void#property'("_Bcfobcafdc90833f622e5bb10c95d4d
http://rdfs.org/ns/void#distinctSubjects'(_Bcfobcafdcd0833f622e5bb10¢
"http://rdfs.org/ns/void#distinctObjects'(_:Bcfobcafdc90833f622e5bb10c!
"http://rdfs.org/ns/void#triples'( :B3eef943acdd45aechebacdd2 11580101
‘http://rdfs.org/ns/void#property'(_B3eef943acdd45aecbebacdd21158b
"http://rdfs.org/ns/void#distinctSubjects'(_B3eefd43acdd45aecbebacdd:
"http://rdfs.org/ns/void#distinctObjects'(’_:B3eef943acdd45aechebacdd?
‘http://rdfs.org/ns/void#triples'( :Be8f34857a86f0bce3671e0fhbach0f7d’
"http://rdfs.org/ns/void#property'("_Beff34857a86f0bce367 1e0fbbacbOfi
"http://rdfs.org/ns/void#distinctSubjects'_BeBf34857a86f0bce3671e0fht
http://rdfs.org/ns/void#distinctObjects(_Be8f34857a86f0bce3671e0b6
"http://rdfs.org/ns/void#triples'( :BdB1143ffc178de642750be48bdfa8ad3
"http://rdfs.org/ns/void#property'('_Bd81143ffc178de642750be48bdfa8a
"http://rdfs.org/ns/void#distinctSubjects'(_Bd&1143ffc178de642750be48
"http://rdfs.org/ns/void#distinctObjects'(_:Bd81143ffc178de642750be4at
‘http://rdfs.org/ns/void#triples'( B71e4380c4b52f4bb4169b767fbfcaf4d’ .,
{ b
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Translates
RDF & OWL
to Ergo

Define IRIs In
Ergo Studio

N-triples and
N-quads

RDF/OWL XML,
JSON-LD, or
Turtle as input.
Predicate or
Frame syntax

output.
32



o0 A SPARQL query

prefix : <http://dbpedia.org/ontology/>

prefix prop: <http://dbpedia.org/property/>
prefixxsa <http://www.w3.0rg/2001/XMLSchema#>

select ?film ?title ?gross where {
?film a :Film;
rdfs:label?title;
prop:gross?gross
filter(langMatchefang?title), "EN"))
filter (datatype(?gross=
'http://dbpedia.org/datatype/usDollal)
}
order bydesq?gross)
limit 100

( @herent
Knowledge

filim | title gross
(f |"Harry Potter (filim series)" @en 7123431572
|'List of Marvel Cinematic Universe films” @en 6317676293
|"Motifs i the James Bond film senes” fen 4809157447
|"Purates of the Caribbean (film senes)” @en 3729577967
|'The Twilight Saga (fili senes)" @en 3345177904
|"The Lord of the Rings (film senes)"@en 2917506958
|"Avatar (2009 film)" @en 2782275172
|'Transformers (film senes)” @en 26698073532
| "The Fast and the Funous” en 2380084668
|"X-Men (film senies)"@en 2304923863
| "Production of Harry Potter and the Deathly Hallows” fen|| 2301794524
| Tatanic (1997 filwm)" @en 2186772302
| "Mission: Impossible (film senes)” @en 2096647836
|"Star Trek (film franchuse)" @en 2040000000

"Turassic Park” @en

2016573690

|/ Indiana Jones (francluse)” @en

1978033564

| The Hoblut (film senes)" @en

1967410881

coherentknowledge.com

Coherent Knowledaoe SRveteme 2015

[Men in Black (film series)” @en 1633163042
[ The Matnx (franchuse)" @en 1632989142
| The Ultumate Matrix Collection” @en 1632989142
|'The Chromicles of Narma (film series)” fen 1380364900
|'The Hunger Games (film senes)" @en 1535813431
|'The Avengers (2012 film)"@en 1518594910
| The Mummy (franchises)" @en 1415408499
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, External SPARQL query within Ergo rule

db1(Film, ?Title, ?Gross) :
sparglOpef?Connectionll WK {0 (0 LIY k 3p&RIDIISRA I ®2 NH K
sparglQuery?Connectionl@ W L3 ¥/dbpedia/org/ontology>
prefix prop: <http://dbpedia.org/property/>
prefixxsa <http://www.w3.0rg/2001/XMLSchema#>
select?film ?title ?gross where {
?film a :Film;
rdfs:label?title;
prop:gross?gross
filter(langMatchedang?title), "EN"))
filter (datatype(?gross) ¥ K il/dbpddia.org/datatype/usDollar’)
}
orderby des¢?gross)
limitmn n QX
[?Film, ?Title, ?Gross]

?-db1(“Film, ?Title, ?Gro¥s /* Testquery. Ergo outputs the answer below */

2CAEY T WKOGLIAYKKSYDPIATALISRAI ®P2NHKGA ] A
KeEAGES T WIFNNE t200SNI OFAEY aSNASaovQ
?Gross = $7,723,431,572

‘ @herent
Knowledge coherentknowledge.com 34
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Updating of Inferred Data

A Problem: When thassertedules or facts
data change, stored previoushferredfacts
may no longer be valid. But recomputing a
large set of inferred data may take a long time

A Solution: dependenecgware updating via
GAYONBYSYUulFt Gl of Ay 3¢
programming reasoning algorithm
I Fast edittest loop during knowledge authoring
I Nearrealtime decision automation

oherent
((C Knowledge coherentknowledge.com 35
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Case Study 3: Defense Intelligence Analy:

wChallenge: managing, accessing, integrating knowled:
AHuge amounts of information as text, RDF, triple stores

wCurrent text extraction methods:
A Noisy/inaccurate, shallow, patchy
A Lacks contextualization, e.g., is a date past, present, or futt

A Events are more complex than Entities, and are only shallo
treated

@herent coherentknowledge.com 36
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Textual termi n()l()gyepeat slide)

A Leverage Rulelog to much more simply and
closely map between natural language and
logic

A9y It AaK LIKN)Yas 1 €237
Ay It AaK g2NR 1 f23A0I

A Basis for textual templates

oherent
((C Knowledge coherentknowledge.com 37
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Rulelog enriches Text Extraction

Al SOSNI IS wdz St 2304 KAIK

AMappings between multiple terminologies or ontologie

[av2orya | —es] GUNYyaLZND
6SHLIRYAT SR

oherent
((C Knowledge coherentknowledge.com 38


http://coherentknowledge.com/

Rulelog adds Context to Text Extraction

Event 12 Event 19: Agent Ryan

Event 47: Agent Rya

L —> =879
implies

1 ASYyd weéel yQa O NHza
Agent Ryan trustworthiness (t) inferred for other events
established during event 12

wKnowledge can be updated
wKnowledge Is defeasible
wprioritization for conflicts

B - (| [ercie hgent R
Event 12 is no longer credible 39
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Event 95
Agent Ryan




wWhat
wHow
wCase Studies

wWindup

Outline

coherentknowledge.com
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Lessons Learned from Case Studies

Financial, Eommerce, and Defense customers benefited fron
wAgility: Flexibility and ease of authoring, fast updating

cHigh accuracy and transparency
wEXxplanations and provenance
wLower risk of norcompliance or confusion

cMore CostEffectivenesg less laborSMESN closer loop

cdmproved volume, velocity, variety of datavith deep reasoning
wOptimized loading of millions of facts (e.qg., triples) as input assertions
wOptimized dependencgware updating of millions of inferred facts

wExternal dynamic querying of triple stores
wal LIWAY3I GSEG 1 t23A0 dzAAy3 wdz St

ouleveraging investment in Smart Data te®DF, SPARQL, OWL

oherent
(C Knowledge coherentknowledge.com 41
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a{ YI NI wdzf Sa T2 NJ

AThe smart rules work with smart data iaput assertions
AThe smart rulegnfer smart data

AThe smart rules are fully declarative/semantic and
themselvedecomerich data not procedural code

AThe smart rules overdkverageinvestments in smart data

ACoherent helps customers develop and deploy smart rules
KBs and applications, for a range of tasks and domains

I Via its Ergo platformproduct capabillities
I Via its professionaervices

oherent
((C Knowledge coherentknowledge.com 42
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