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“In which of our food “Do we have a cost
manufacturing machines approval process for

are we processing meat items below S 200?”
or raw eggs?”

“How many inventory
management methods
are currently in use?”

BUSINESS PROCESS SR

Monitoring

ANA LYSIS Reverse-Engineering
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... IMPROVING DATA
MANAGEMENT WITH
SEMANTIC TECHNOLOGIES ...
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DATA INTEGRATION: rodis

- integrating views over data

USE SEMANTICS - enhanced querying support

- automated derivation of knowledge
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COBRA ONTOLOGY Core ontology for BPA

- Extensible along specific domains
- Providing a basic upper-level ontology for
the development of generic software
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TIME ONTOLOGY

Assertion and reasoning about time

Based on Allen’s algebra

Extended with some additional convenient
relationships
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...AND FURTHER
ONTOLOGIES
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.,AND FURTHER Capturing events within BPM systems
ONTOLOGIES
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...AND FURTHER Cap.tqr.ing events within .BPM systergs
Definition and computation of metrics
ONTOLOGIES
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..AND FURTHER Capturing events within BPM systems

Definition and computation of metrics

ONTOLOGIES Goal-driven metrics

Sunday, 29 May 2011




dedines COBRAMNOR
‘cocmnm‘ oyl
estabishes |
L"__]“" _"‘_J
| Organiastion | armines |
Soompo 1o lanF knsOrnnsve
| nen - + Mission e { Vision parOf
{ CourseOfAction formusted BssndOn chamreisEforts Towvards J co.l.".d ’
roal e : i gucns supportsAchievement Of
has ParnGos sufScieni SubGosl
Strategy Tactic Oirective
implemants
smpifies
effoctsEnforonmmantLevei! ‘ Goal l
mncru’mfcr panct
GUrensres Husiness dervedfrom Busiress Quaniiins nocessany SubGoal
Bmlmul'mu Rule Policy '
e ‘ Objective
i FashNiatric
hasSubProcess — onAchievementOf '
COBRA®

Quantative paysiRomin
CO8RASRcle
mases . atMoctedSy Analyss KM
T Inflsencor t ‘
. Assessment
rnecognses BEERESecAS ampioynd or Motric rasPersncive

| ' COBRASNON
CMI ‘ ioencer l m‘:;r;;:ﬂ Agertive Non
COBRAS Physical Entity
Qualtatwve
Anaysis
e — —m— ¥ imancial Customaer Process Intangitie
S———— — r Perspective Porspoctve Pearspoctive Porspoctive

Capturing events within BPM systems

e URIHER Definition and computation of metrics
ONTOLOGIES Goal—d1.‘iven mefcrics

Strategic analysis

Sunday, 29 May 2011




‘ Strategic Indicators |

Key Performance
Indicators

i

| Operational
| Performance

N— B O ) B =

Quantitative
Analysis Result

Qualitative
Analysis Result

s EMANTIC Continuously populated

Incremental reasoning and knowledge

DATA WAREHOUSE derivation in generic terms for its analysis

and decision making

Sunday, 29 May 2011



Master

uoneIdauy eledd
d[I3e1] 2 PapPOdPIL]

ERP

var

D130 ssaulsng
PaXyaI1J wojsn))
(B I

e
v

g M

./—'—._—‘-x‘.-
AR ——
CARM

TRADITIONAL BUSINESS
PROCESS ANALYSIS

Manual & custom-tailored setup
Requires expensive adaptation for

- Changes on the underlying systems
- Changes on the objectives/ goals

Sunday, 29 May 2011



Master
Data

Execution
History

peol-wJiojsued | -joeaxy

=

Data War

j

4
&l

D130 ssaulsng
PaXyaI1J wojsn))
I L

7]
v

e

TRADITIONAL BUSINESS

PROCESS ANALYSIS

Manual & custom-tailored setup
Requires expensive adaptation for

- Changes on the underlying systems
- Changes on the objectives/ goals

Sunday, 29 May 2011



... PROVIDING GENERIC AND
SMARTER ANALYSIS ENGINES
WITH SEMANTIC
TECHNOLOGIES ...




PROBLEM-SOLVING
METHODS

“Problem-solving methods describe [this]
control knowledge independently from the
application domain thus enabling reuse of
this knowledge for different domains and
applications. It describes which reasoning
steps and which types of knowledge are
needed to perform a task”

(Fensel & Benjamins, 1998)
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PROBLEM-SOLVING
METHODS

e Effort was devoted to covering concrete
tasks (configuration, diagnosis, etc)

* Creation of a library of PSMs

e Creation of frameworks and methods
for their definition and development,

e.g., CommonKADS, UPML, TMDA
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Solutions

TASK-SPECIFIC YET
DOMAIN-INDEPENDENT
BPA ENGINES

Application of PSMs principles
Based on the use of task-specific ontologies
Anchored on COBRA as integration point
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GENERIC SBPA
TOOLING
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Enhanced mining algorithms
Enhanced conformance checking
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#& semantic Reverse Business Engineering v- =1
Analysis results o 9
|WwEEr

The list below shows all selected Business Questions and their analysis results according to the configuration. You can also ¢, 9

display the concrete LOG instances. o/

question l result I_ ] =
2% W
| Formula - ((Started Router Orders - Finished Router Orders) * 100) / Starte i
aBQ - How many router purchase orders were started? 31
aBQ - How many router purchase orders were processed? 27
i + Ratio of delayed router orders 3% i
“ + How many router purchase orders were processed with delay (more than 7 day 1
+ How many router purchase orders were processed? 27
+  How many router purchase orders were started? 31
+ How many account requests were received? 2
+ How many SIP registrations were processed?
+ How Many Responses Were Prepared? 1
+ How Many Parameters Are Received?
= How many router purchase orders were started? GroupBy 31
RO - STEFANO 2
R1 - SBPELEE 28
R2 - STEFAN 1 oren
iBQ - Which router purchase orders were started? instances available
+ How Many Account Infos Were Replied? 2
+ How many DNS services were invoked? 2
+ MHowr manv roniter niirchass arders were aetarted? Nwith near rastrictinn) n L]

1 Show instances l !

Export results |

< Back Next =irish Cancel

G ENERIC s B P A Enhanced mining algorithms

Enhanced conformance checking

TOOLING Enhanced reverse business engineering
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GENERIC SBPA
TOOLING

Enhanced mining algorithms
Enhanced conformance checking
Enhanced reverse business engineering

Enhanced monitoring

-
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... A RETROSPECTIVE VIEW ...







ONTOLOGY ENGINEERING

e Integration is based on comprehensive and
expensive ontology engineering

e (Considerable solutions available (TOVE,
SUPER, etc)

e Although many of those solutions
disregarded the operational aspect

e Convergence and establishment of some
core models is necessary

Sunday, 29 May 2011



KNOWLEDGE
REPRESENTATION

e The framework and technologies
adopted has a fundamental impact

e Expressivity
 Processing Iime
e Scalability

e Maturity




DATA INTEGRATION

e Systems adaptation has to be gradual
* Wrappers over existing formats
e Views over existing DBs

e Knowledge needs to be embedded in
the core in many cases

» Adaptation of engines, e.g., BPEL
engine

unday, 29 May 2011



LESSONS LEARNT

e Plain RDF(S) (with some bits of OWL)
is expressive and scalable enough for
enterprise data integration

» Linked Data principles and
technologies are a good option

* Procedural knowledge needs to be
captured and this is beyond “just” rules




LESSONS LEARNT

 Reasoning 1s expensive

» Fine tuning when/how it takes place is
essential: most of it “at night”

o Efficient queries over distributed datasets
is challenging as of now

» Minimise joins across datasets

» Tradeoff between localisation and
scalability

Sunday, 29 May 2011



MONITORING VS ANALYSIS

* Monitoring is a kind of BPPA but in
reality very different from the rest

e Decisions need to be real-time
e Little reasoning can take place

* Decisions are limited to a time
window using background

knowledge

unday, 29 May 2011



REAL TIME VS BATCH
ANALYSIS

e Real time and batch processing are
complementary and this should be exploited

e Computations done in real-time can be
avoided in bath processing

e Summarisation & incremental processing

e Results from batch processing should be
compiled into actions for real-time

e Rules, decision trees, etc

Sunday, 29 May 2011



CEP AND SBPA

e Monitoring is often approached as CEP

e (Objects detected are often of a transient
nature

e From a holistic perspective CEP should
be approached in an integrated BPA
framework as both knowledge
acquisition and situation detection




SENTINEL

Sunday, 29 May 2011



s E N T l N E L Semantic Business Process Monitoring tool

Integrating
- PSMs for execution analysis
- CEP for stream processing
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S E N T l N E L Semantic Business Process Monitoring tool

Integrating

- PSMs for execution analysis

- CEP for stream processing

- Semantics for data integration/ processing
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SENTINEL IN CONTEXT

Semantic Business Process Monitoring tool
Integrating

- PSMs for execution analysis

- CEP for stream processing

- Semantics for data integration / processing
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CONCLUSIONS

e Semantic technologies can be highly
beneficial within the BPM domain,
notably in BPA

e Their exploitation isn’'t without
challenges and requires combining a
number of techniques (ontologies, rules,
machine learning, etc)

* Performance is still a limiting factor

unday, 29 May 2011



CONCLUSIONS

* BPM is gradually moving from rigid
solutions towards more flexible options
where semantics can pay more

e Preexisting idiosyncrasy is however a
very strong opposing force

» See reluctance to Declarative
Workflows
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