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1. Complex Event Processing
What is it and where does it fit in the
IT and semantics worlds?

2. Semantic Processing and Real-time Event Processing
How can semantics assist in
real-world, real-time event processing?
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! The Event Cloud

= What meaning can we derive from the increasing
“cloud of events”?

= Can we infer important business events
by correlating events automatically + earlier,
regardless of source / type?

HR events RFID events

Supply chain events

SLA events

Delivery events Transport events
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! Complex Event Processing
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'What Does CEP Solve?

Warnings precede

CEP provides
quicker response
to complex

Business Event

ecision Made

Potential Business Value
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Presenter
Presentation Notes
Syndera Real-time BI enables the users to make more effective decisions by decreasing the time it takes to act.

Especially in today’s business environment where “business processes are automated” & “business conditions change dynamically” –> Real-Time business decisions is part of the key to success.



[Tapan]

Companies have invested significant $ over the last decade and a half to automate their business processes – this has brought efficiency by taking the human interaction out of mundane/repetitive steps. These processes do well in predictable conditions. However, Business is dynamic - and the environment (Market, Customer, partners, employees, internal systems) and conditions can change. As these automated processes do not respond well and quickly to the changing conditions that business results suffer.

Our analysis tells us that the longer the delay between an event of interest (or a condition change) occurred TO when we diagnose and take corrective action, the lower is the value of that decision to the business. Reducing that latency between those two is the goal of real-time BI. To respond effectively, businesses need to be agile and need to make on-the-fly decisions immediately when such changes occur. Usually, these on the fly decisions are at points of trading/transactions/service/sale/distribution/delivery/mfg implying that these decisions have to be made by operational users like traders than back-room analysts. 

We are seeing these common needs across many industries. E.g. Financial Services, Buy and Sell side trading (conditions change requiring dynamic adjustment of trading strategies,) Retail Credit approval, Energy (we will discuss in detail,) Public safety and security (terrorist activity tracking and correlation, weather related events/conditions,) Online advertising, retail (just-in-time inventory mgmt, online merchandising, just-in-time QA/mfg.) All these are processes are targets for on-the-fly decision making and Real-time BI




! Implementing Complex Event Processing
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Event Model and Concept Model UML UML
for static event and concept relationshi. Class Event

State Model UML
for dynamic, time-based concept life.  State

Query Model
for sets and windows of events and

concepts

Rule Model UML
for patterns of events andco  PRR

Decision Model
for managed decision tables
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Presenter
Presentation Notes
Query Model: possibly this is OCL

Decision Model: TBA / also PRR / DMN (decision model and notation)


OMG MDA and Class/Object/Data Models

OMG W3C
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i Semantics for Business PP —
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Models (CIM) 1| ODM ~4

| | Ontology Definition Metamodel
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®
OMG MDA and Rule Models

OMG W3C
SBVR
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Presenter
Presentation Notes
Note RIF is a superset of rule types: mapping OWL vocab rules to RIF and thence to PRR does not make much sense (and vice versa)


MDA: OMG PRR

objects
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Formal UML model for production rules
e Defined in UML

 Extends UML so production rules are
15t class citizens alongside objects

Vendor-neutral UML-friendly rule
representation

* Rules specified via tools, not manually!

2 rule “semantics” (types):

1. Forward chaining inference rules
(e.g. Rete-model)

2. Sequentially processed procedural rules
(e.qg. scripts)

Import/export for rule modeling

e XMl between UML tools and BREs
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PRR metamodel
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« [Rutd)is (for[Rulevariabled) if £Condition then

(& NaredHemearnt (& Behavior O FypedBemernt
o_#ame : String o isReentrant : Boolean

(9 ComputerbxecutatieRidesat

0.1

1 scopedBy
eontains

*

(9 ComputerExecutableRule (3 Variable

CEP

(& ProductionRuleset
Com p’ex 3 ProductionRule o operationalMode © ProductionRulesetMode
Patterns ,
scope
1 1 1 binding
action *
condition
e -
filterRepresentation
© RuleAction actionRepresentation
0.1 1
0.1 {9 DpaqueExpression

o body ; String

RuleConditi o language : Strin ( Y
St el conditionRepresentation 1 2=t <! rl B O

mwer of Now™

© 2009 TIBCO Software Inc., Sandpiper Software, Inc..



R

2. Semantic Processing and Real-time Event Processing
How can semantics assist in
real-world, real-time event processing?
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! Assumptions (1)

= Most IT processing uses conventional, “fixed”
IT models

* Knowledge mapped to structured object-oriented structures that run
iIn JVM etc efficiently: changes require recompilation

* Moving to knowledge-based models (e.g. RDF data) for existing
applications is too expensive (abstraction, runtime, performance)

 New IT management capabilities sometimes use RDF/OWL to
support dynamic enterprise views & reduce application change time
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! Assumptions (2)

= Knowledge-based solutions may be most valuable
when dealing with change / changeable entities /
discovery or where flexibility is essential

» Business intelligence / discovery activities

« Complex cross-domain / cross-organizational information-based
service delivery

» Software system development and maintenance
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! Assumptions (3)

= Mitigated today in conventional IT systems through
techniques like

» Declarative production rules
« BPM
e Event driven architecture (type of SOA)
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! Assumptions (4)

= Semantics help in the “software system — person”
boundaries, to augment conventional approaches,
Increase scalability of rule sets, or where reuse
potential is high
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Definitions

An ontology specifies a rich, updatable and verifiable description of the
* Terminology, concepts, nomenclature
» Properties explicitly defining concepts
* Relations among concepts (hierarchical and lattice)

* Rules to distinguish concepts, refining definitions and relations (constraints, restrictions,
regular expressions)

relevant to a particular domain or area of interest.

Thesauri Disjointness,
“Narrower Term” Formal Frames Inverse,
Catalog Relation Is-a (Properties) Part-of...

| | | | |

\ | l | |
Terms/ Informal Formal Value General
Glossary Is-a Instance Restrictions Logical
Constraints

*Based On Aaai ’99 Ontologies Panel - Mcguinness, Welty, Ushold, Gruninger, Lehmann
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g Ontologies versus IT Models

Formal

UML
Ontology

ODM

Thesauri Disjointness,

“Narrower Term” Formal Frames Inverse,
Catalog Relation ls-a (Properties) Part-of...

| | | | |

Terms/ Informal Formal ES General
Glossary Is-a Instance Restrictions Logical
Constraints

*Based (o] [ suinness, Welty, Ushold, Gruninger, Lehmann

UML UML

IT levels of Class Event
ontology support




s Ontologies driving CEP (1)
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sz Ontologies driving CEP (2)
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Semantic processing of
event information,
leading to
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Rule
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g Semantic CEP Architecture example

Business Event
Meta-Patterns

KB

Event
Sources

Event
History
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Semantic Agent

Event Reclassification
& Re-aggregation

Trend KB

Trend Analysis
& Machine Learning

Update Logic

State Engine State Model

Inference Rulebase
Rule Engine

Query Engine Queries
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! Example Semantic CEP roles

» Update object model and associated metadata
(time to live, history depth, etc)

» Update rule parameters
(new / revised classes and subclasses to look for,
attribute ranges that are significant, etc)

= Update state model
(transition rule values,
walt times for missing events,
new conditions,
eliminate invalidated states, etc)
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Example Semantic CEP Use Cases

 Call Center / CRM Operations to identify conflicting Client Advisories
e Intelligence Analysis supporting research operations

» Semantically enhanced Fraud Detection and Financial Regulation
e |P Content Publication & Management for Media

Document Mining & Extraction Service
Reference Vocabulary Drives Extraction
- UIMA-based services

- Verity, Inxight, other commercial

Valid Reference Knowledge Base
Domain Vocabulary (Ontology Components)

Document Repository + Reference Data
Schema & Index

Policy KB Document Content Mention /
Cross-Reference

Document
Archive Repository

WiTIBCO
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Semantically-Enhanced Search / Retrieval

- Siderean, Schemalogic, SDI Corporation
Publish / Subscribe, Agent-Driven User Access
Preference / Role-based Custom Delivery
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B

= Complex Event Processing
e a “new kid” on the IT block
e using high-performance IT capabilities to provide
a continuous event/data aggregation architecture
» Semantic Extensions

e new approaches to bridging the semantic / KR and conventional IT /
model-driven worlds

« convergence with modern IT solutions like CEP
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