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Flextble to a ny

S c S
AsYw hronou event types

Events

business events

source [
events

., e
-'_HL-—=-E ———

a—

i
© 2009 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Pawer of Now®



CEP’s terminology

Event Cloud
= sum of all available events

W=

O CEP uses pattern detection to the
event clouds & streams, and their histories

T4

O Multiple modelling + execution paradigms

available for pattern detection \
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O Problems solved: situation awareness,
sense and respond, track and trace




What does CEP cover?

“CEP applies to a very broad spectrum of
challenges in information systems”

e.g.
O Business process automation
O Service routing and coordination

O SLA, Policy fulfillment and breach
checking

OF EVENTS

O Security and fraud detection AN INTRODUCTION TO COMPLEX EVENT PROCESSING

IN DISTRIBUTED ENTERPRISE SYSTEMS

O Activity Monitoring
DAVID LUCKHAM

The Power of Events, Addison Wesley, ISBN: 0-201-72789-7, 2002
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Complex Event Processing

& = @

Automatic Human
Adaptation Interaction
= Rules - Portal
- BPM - Dashboard

% -RIA

Impact &=$f E:H’
&

Analysis XRE= O}
:mn:tion & HEX
Filtration & &= ® ® ®

FMJL‘.'.% &
00000

Flexible Service-Oriented Architecture

= L
E]
g

Underlying Applications and Infrastructure

iTIBCO

© 2009 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Pawer of Nm.ﬂ




What does CEP Need? 1. Events

Channel Ewvent

O Event
1 I ZA T is sourced from Channel

‘ via address
Destination DeSti nation

Advisory Event

e O Events can be
OutautDsstoaton 7 modelled hierarchically
Rule-based Time Event Repeat Every Time Event D Event metadata InC|UdeS
Time To Live,
Payloads like XML,
| . etc
T—
= — m O Events are immutable
Tt (except when...)
, I O Expected events may
e i - not opFyr
:Etiruyrm zirrllng +ype : string
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Event examples

0 SOA service requests
- time, destination, payload

O Scans (parcel, baggage, RFID, production line...)
—> location, time, payload

O Web requests
—> source IP, destination, payload, frequency

O Messages / packets (telco, smartgrid)
-> source, destination, time, location

O Data streams (data feeds)
- payload, time, source

o -,
WiTIBCO
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... 2. Pattern Matching for events

O Filter events

0 Join events
Event Store, State

0 Events can be across time -
O Events can be aggregated “

0 Events can be ordered Collections

00 paradigms / facts

Queuing etc policies

WiTIBCO
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... hence Rules for CEP
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... 3. Stateful Support

/ Continuous \
identification of
event patterns
source business
events events
CEP:
complex N
event Fallover Support
processing for CEP engines
J
t State store
\
State persisteme
Gquaranteeo y
DeLL\/erg

WiTIBCO

© 2009 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Poawer of Now*




Rules Require: A. Temporal Awareness

O General “patterns”: O Event state “patterns”:
O Event occurs in time T O Event time-out (via TTL)
O Event doesn’t occur intime T
5 o
0O m
O State “patterns’: O Object history
O State time-out “patterns™:

O Prior values i
WiTIBCO
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Simple Rule Model

Ruleset

O Rulesets
1 contain, organize
‘ Rules

Rule Configuration
Fdescripticn Hpriority

o O Rules are made up of
rule variables,
conditions,

e actions

{Pricrity value is from 1 to 10} ﬁ

O Rules execution

= = =+Boolean Expression Context iS a

_L_ Run To Completion
B +Action Expression CyC I e

Condition and Action Expressions Il\}

0.*

refer to the Aliases of Declarations.

Condilon and Acion Exprsssions can ko eer 0 b‘ O New events can expire

ot ncoges after a single RTC,
or on demand, or

Soncamt — after some time

WiTIBCO
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Example Rule Types

0 Basic:
Condition-Action

O Triggers:
Event-Condition-Action

O Timers/schedulers:
TimeUp-Action,
Timelnterval-Action

O Event lifecycle:
TimeToDie-Action

WiTIBCO
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...B. Low latency, scalability

source
event

Rules

CEP:
complex
event

\ processing )

business
events

State store
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Event performance s dependent on
minimizing RTC times
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Inherits F

IZhannels/iRY . channeliDebitTransaction

Default Destination:

Expiry Action:

EventsiDebit event

Default Event:

com tibco.cep.drivertibre serializer T

EE.DEBIT.TAM

SerializenDeserializer;

RYCM Pre Registration:

Suhject:

DIg

Event definition

LimitPalicy:

MaxEvents:

Fire n forget

DiscardAmount:

| Configuration |
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1)
of Mow®*
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Model for Rule-driven CEP: event lifecycles via states

/Event-driven State Changes\

- State Model for lifecycle
modelling via states and
state transition rules

- State Machine for state
( Continuous \

identification of execution via rule englne/

event patterns

source business
events & mg events
CEP:
complex
event

processing
t Event storeﬁ
WITIBCO
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State Models in CEP

1. Visual modeling metaphor
O State diagram is simple to follow
O UML standard
2. State / flow transitions are event or time-related

O Lifecycleis a
set of states

Customs Customs Agent Agent coArg'ﬁeﬂ:.ls Pre- Goods
Expected Expected Acks — Sendsto St Clearance ——  —  Delivered
Event Event Customs Revd Granted on Time

O Missing events
Recognition Resolved
modelled through ... .

by Agent
Border

time-outs
S

30 min. 20 min.

Canadian Border

Pattern Detected and Rule Applied
Truck IF

Truck GPS GPS -
Movement Dispatched ——————— EventFrom ———— Event From o 2l it i e
Events Truck Truck AND

» Agent Confirms Customs Receipt
of Decuments Event has not accurred
THEN
« Alert Agent and Await Exception
» Resolved Event

Elapsed Time
This yields significant savings by eliminating driver man hours wasted waiting at the border. When a truck is
dispatched, a conveyance report is transmitted to an agent. The truck’s position is tracked via GPS events.

When the truck is 20 minutes from the border, there must be a confirmation that customs has received the
documents. If that hasn't occurred, an alert is sent to the agent and the problem is remedied before it can

cause a costly problem, incurring fines and wasting man hours.
meCO
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State Models

O States defined per

instance, by type, can be

inherited

O State transitions are

defined by events

O Arrival / departure state

events drive
actions

O Multiple
concurrent states
can exist

© 2009 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary.

{only state model with
main state machine set
can be inherited}

L

{only 1 state model
with main state machine set

Key: ialic = descrptive class onfy, no implementation in BE

{if tha Call Explicilly is not set
then the State Model used will have
the Called State Machine Name

but belong to the current concept

if such a State Model does not exist,
it can be inherited from a parent}

per concept}
0"
Configuration
State Model HMain State Machine : bool
1 +Timeout Exprassion
1 +Timeout Units : string
1 1 |+Timeout Action
i
States and Transitions Set
1
+Region
1

7 7

are independeant from the

State Transition

parant State Model states)

{States in State Submodsls ﬁ

0.
-FromStata 1 -ToState

State

ZP

Called State Machine

Edge State 1

-Call Explicitly @ bool

—

1 Content State

o

State Actions FiN State Timeout
0 +Entry Action [+ Timeout Expression
+Exit Action +Timeout Units © string
+Timeout Actions
+Timeout State Choice
+Timeout State
" Start Stat End State Simple Stat [+ nt State C ite State
{Every State and Transitions set AN ® i ‘mP € oneurre ompoes
will have 1 Start State)
] ‘l
[State modals must have AN 1 1
an explicit end state; 1
for other sets of states and 1
state transitions the end may be 1 1
implicit}
Start Actions End Actions {Concurrent State ends when
+Exit Action H+Entry Action all .M IT.Q regions have ended
or its timeout occurs)

may include a Declaration and a list of

MActions for Entry, Exit and Timeout
Aclions

| 9)
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Example Rule Types (continued)

O 0O O O

O State transition:
Event-StateChange,
Timeout-StateChange,
StateEntry-Action,
StateExit-Action

e L]
WiTIBCO
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Example: state of rule management...

oA O
F.
I "Lindr e g @
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siatus = Appaoval Pandi @ Flalud = Gkl
PFagndingApprgealF crillaps 1dihak = dnd
SEIUN & BDPEOVE
@ AL = depleyed > @
A, pprod oF o Dh pikorgmesn | Disployed -
L1 »

WiTIBCO

© 2009 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Poawer of Now*




Basic Rule Types

Decision
Common

Event Processing

State
Model
Orchestrati
“Model Models
' and Languages
ECA in 2009
Rule Language

L X 2

Abstraction

Production Continuous
Rule Language Queries
Inference
Rule Language Agent
Model

Algorithm Implementation / Engine ‘ l

Distributed Engines

TTIBCL Software 2000
Key: = EP graphical model: = EP language: = Code Ievel;‘z Transtarm

Mote: imparative code S worphe subzomed into Froducisn Ruls or Enping conssps

WiTIBCO
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O Production Rules are
excellent for
many types of
event pattern matching

jpusinoss Business O Stateful, event-driven
Optimization .
Management temporal rule processing
Complex can provide a
Event common view of

Processing

events, data, events, state

i

332:::; 0 Resources:

Architecture www.ep-ts.com
www.tibcoblogs.com/cep
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