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There are two types of architectures used for eemeng

Abstract—Tackling energency situations is performed based ormanagement processes deployment. It Seavice Oriented

emergency scenarios. These scenarios do not hawdoam form in

the Czech Republic. They are unstructured and dpeel primarily
in the text form. This does not allow solving ensrgy situations
efficiently. For this reason, the paper aims atinilej a Process
Oriented Architecture to support and thus to improwackling

emergency situations in the Czech Republic. Thevative Process
Oriented Architecture is based on the Workflow Refiee Model
while taking into account the options of Businessocess
Management Suites for the implementation of procesented

emergency scenarios. To verify the proposed awcthite the Proof of
Concept has been used which covers the receptiam @mergency
event at the district emergency operations centéthin the

particular implementation of the proposed architextthe Bonita
Open Solution has been used. The architectureectéatthis way is
suitable not only for emergency management, botfalseducational
purposes.

Keywords—Business Process Management Suite,
Republic, Emergency Scenarios, Process ExecutiorgceBs
Oriented Architecture.

|. INTRODUCTION

Architecture and Workflow Management Architecture
Fundamental differences of these approaches aidude are
described below.

A.Service Oriented Architecture

Service-Oriented Architecture (SOA) is an architeat
approach that facilitates the creation of loosebupied,
interoperable business services that are easilsedhaithin
and among enterprises, SOA derives its true valom fthe
reuse and agility it engenders [19].

In a service-oriented architecture, organizatiorsy mse
services offered by other companies, and compamiayg
provide services to a growing services market. Viseon is
for information systems to use business functidyali service
providers, so that the reuse of functionality islied at a

Czedbvel of coarse granularity [27]. New applicatiaran be built

with less effort and existing applications can Bgciently
adapted to changing requirements, reducing maintenand
development cost.

There are many successful applications of servieanizd

EMERGENCY Management (EM), sometimes called disastegrchitecture in EM [10], [11], [26]. For examplagtmain goal

management, is a discipline of dealing with andiding
risks. It is a discipline that involves preparing fa disaster
before it happens, disaster response, as wellgmsing and
rebuilding the society after a natural or a humansed
disaster occurs. In general, any EM is a continymosess in
which all individuals, groups and communities manbagzards
in an effort to avoid or ameliorate the impact a$adters
resulting from the hazards [17], [21]. Effective BMlies on
an automation of emergency scenarios at all lewafls
government and non-government participants [5]. Fuos
reason suitable software architecture is necessary.

The software architecture of a system is the setrattures
needed to reason about the system, which compafesare
elements, relations among them, and propertiesoti [3].
The term also refers to documentation of a systeoftsvare
architecture. Documenting software architectureilifates
communication between stakeholders,
decisions about high-level design, and allows tease of
design components and patterns between projects [1]

T. Ludik is with the Department of Population Pobken, University of
Defence, Brno, Czech Republic (e-mail: tomas.ludik@b.cz).

J. Navratil is with the Department of Populatiomtection, University of
Defence, Brno, Czech Republic (e-mail: josef.na\@inob.cz).

A. Langerova is with the Language Training Centtiversity of
Defence, Brno, Czech Republic (e-mail: alena.lamg@@unob.cz).

of ORCHESTRA project was to design and implement an

open service-oriented software architecture, whioproves
the interoperability among actors involved in muibk
management [11]. On the other hand the main goatheo
OK-GIS project was the development of a flexiblelib@x of
software components and services based on a Sjial
Infrastructure [26].

B.Workflow Management Architecture

Workflow management architecture is basedBaiild Time
and Run Timeapproach to process deployment and it
presented by Workflow Management Coalition.

The term Build Time describes a stage during whtod
computerised form of a business process is gemkrBigring
this phase, a business process is translated frereal world
into a formal definition, which can be processedtpomputer

documents ealKl.- One or more techniques of analysis, modeléing system

design are used. The resulting definition is somesi called a
process model or a process definition.

At Run Time, the process definition is interpretbg
software which is responsible for creating and g
operational instances of the process, scheduliegvtrious
activities’ steps within the process and invokinge t
appropriate human and IT application resources THese
run-time process control functions act as a linkveen the

S
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process as modelled within the process definitiod #he B.Business Process Management Suite

process as it is seen in the real world, refleateithe runtime For practical deployment of Process Oriented Agcthitre,
interactions of users and IT application tools. software packages called Business Process Manag&uie
There are paper dealing with workflow managemenBpMS) have been used. The BPMS are used to sufiport
architecture in EM [14], [20], [22]. MOBIDIS Archétture entire business process life-cycle, from analysi modelling
represents approach, in which operators, equipp#dhand- through execution to monitoring, the process mouheist
held devices, are coordinated by a workflow managem pecome the core element of the actual businessegsoc
system able to adaptively change the process schreoraler Making a model executable requires, besides busipexess
to cope with anomalies [14]. In another paper aehdor a modelling tools, also other BPM enabling softwasech as
workflow management system (WfMS) for supporting thintegration technology, a runtime environment ande r
modelling, execution and management of emergeneynspl engines). Many of the enabling technologies areilanle

before and during a disaster is presented [22]. separately. When provided together, we call theesysthe
BPMS. The BPMS contains core BPM enabling toolg:[24
Il. STATE OF ART Business process modelling tgotdso known as business

The Process Oriented Architecture is based on thpgocess analysis (BPA) tools, provide a sharedrenmient
Workflow Reference Model. It represents a logidakwof the for the capture, design and simulation of busimessesses by
Business Process Management Suites which are aegdes business analysts, managers, architects and otfier |
automate emergency management scenarios. The cladgite professionals. Models are generally shown in gegtform.
briefly describes the state of the Business ProceBfA tools are modelling-only environments, not ex@m
Management Suite market. The conclusion is devtgethe environments.

UML (Unified Modelling Language) and its suitabjlitfor Process enginesoordinate the sequencing of the activities
describing the new architecture. and steps (system and manual) according to thesftowl rules
in the process model.

Business intelligence and analysis toslgport analysis of

The origin of Workflow Management in the presentnfo 45i4 produced during process execution. Capabilit&nge
goes back to the year 1993 when the Workflow Mam&Je  from reporting to online analytical processing gsa to
Coalition (WfMC) was established. WfMC is a g'°ba|graphical user dashboards. Business activity mongo
organization of adopters, developers, consultamalysts, as (BAM) systems do this in real time with proactivieréing.
well as university and research groups engagedoairkftow Rule enginesxecute rules that abstract business policies

and workflow management. The WIMC creates angdnq gecision tables from the underlying applicatjamd make
contributes to process related standards, edutatemarket gy ailable more-flexible process changes.

on related issues, and is one of few standardsgféon that  Repositories  contain~ process  definitions,  process

concentrates purely on process. . components, process models, business rules andprtheess
The WIMC developed an architectural representatib@®  §5ia to enable reuse across multiple processes.

workflow management system called Workflow Refeeenc gimylation and optimization tookmable business managers
Model (Fig. 1). It identifies the most importantsggm 4 compare new process designs with current opexati
interfaces, covering broadly five areas of funciity between performance. Scenarios are executed, altering resou
a workflow management system and its environmejnt [8 constraints and business goals, to assess riskliapthy the
financial and operational (that is, timeliness amudality)
—— impact on the organization.
DEHNITcH Integration toolslink the model to other system assets (data
and logic) that support work steps.
As the market for BPMS matures, additional techgiae

A.Workflow Reference Model

Interface I t Process Definition Import/Export
~
A

Interface S [ \NORKFLOW ENACTMENT ORI TOW
SERVICE

e | | | eracmwenrservces (s_uch as documt_ant management and collaborationos)ipp
il e gl VORKRIOWE B e ' will be |ntegrf':1ted into BPMSs soon. _

A BPMS is a set of integrated technologies thatbisa
. t s E le fuce s process stakeholders and users to manage busimessges.
7 3 Iy It includes all the specialty technologies presgrabove, as

CLIENTH| BoRKtIsT T°°L:GE'" —— well as interfaces to systems for document managgme
R WESOERVICES portals, application servers and multiple collatiora
APPLICATIONS technologies. Through the integration of these retdyies,

the BPMS delivers a consistent process management

Fig. 1 Workflow Reference Model [7] experience. With help from the IT department, agtion

logic and data can be made accessible to the BRekEsling
business managers to monitor, analyse and itehatiedine
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the execution of the process, altering human aridnaated limited to non-technical people only. jBPM has aldiocus: it

steps more easily. offers process management features in a way th#h bo
C.State of the BPMS Market busme_ss users and dm_’-,-velope_rs like it [25]. _ _

. ) ] Bonita Open Solutiotombines three solutions in one: an
Gartner's Magic Quadrant for Business Procesgnovative Studio for process modelling, a poweBRM &

Management Suite represents one of several toatsctients \yqryfiow engine, and a breakthrough user interfaCeeate

can use to evaluate vendors in this market. It diguicts the process-based applications in a single day withitBo@pen

relative strengths of the top 25 vendors that offegq) tion 2].

m_ultiregional, cro.ss-industry BPMSs that interesart@er The BPMS market is quite diverse. There are mahgrot

clients and nonclients the most. These vendorsumtcor  ,roqycts such asctivity, Bizagi or Tibco Business Studio

most of the spending in the BPMS market. HowevBents  oiner tools are displayed in Fig. 2 that shows BPSIc
should also consider other vendors that did nottnoes characteristics in a simple form.

inclusion criteria, such as those specializing ndustry-

specific processes or in particular geographictiona. The  D.Architecture Description with UML

Gartner research is showed in the Fig. 2. UML, the Unified Modelling Language, is a standahet
has wide acceptance and will likely become everermadely
used. Although it's original purpose was for detdildesign,

challengers leaders its ability to describe elements and the relatibetsveen them

makes it potentially applicable much more broadlyis paper
describes our experience using UML to describestifavare
architecture of a system [6].

Pagasystems. For these architecture descriptions, | want a cbest, clear
IBM {Lombardij notation that is readily accessible to archited¢s/elopers, and
Softwars AG . . . .
o . yFrogroes (Sawsion) managers. It is not mine goal to define a formahaecture
g EMCe | | s - g‘egﬁg*g;rgan description language. The notation could be inceteplbut
g BV Fioh s ) S —Singutarity had to nevertheless capture the most importantctspé the
= HandySofl Sap e M (WDPE) architecture.
= Pallas AthenaPNM H ~Cordys . . .
= _ 5o “Intalio Structure diagrams emphasize the things that mest b
w Active Endpoints BizAgi . . . .
Polymita present in the system being modelled. Since streictiagrams
_ represent the structure, they are used extensivaly
Newgen Software Technologies . . . .
AgilePaint (farmerly Ascentn) documenting the software architecture of softwaystesns.
There are primarily two types of diagrams that $thdne used
for descriptions of software architecture. It isceamponent
niche players visionaries diagram and deployment diagram.
— | completeness of vision ———p- Component Diagramillustrates the pieces of software,

embedded controllers, etc., that will make up atesys A
component diagram has a higher level of abstradtiam a
Class Diagram - usually a component is implemetigdne
or more classes (or objects) at runtime. They aridibhg
blocks so a component can eventually encompassge la

As of October 2010

Fig. 2 Gartner's Magic Quadrant for BPMS [24]

IBM Business Process Managées a comprehensive and
consumable BPM platform that provides completebility

and management of an organization’s business pesest portion ofasyste_m. . .
provides a common software platform for process Deployment Diagrammodels the run-time architecture of a

improvement and BPM lifecycle governance, it offahe system. It shows the configuration of the hardwalements

power and robustness required for mission-criteraterprise (nodes) and shows how software elements and akietae

solutions, and it combines the simplicity and ea$euse maftp\)ls)ed or|1to th(:seltn_odef]. A Node |s£he|th(=ar_ a hst:;m\t;ar
required for deeper business engagement [9]. software element. IS shown as a three-dimensi

Oracle BPM Suiteis the industry's most unified andShape'
complete business process management suite. Esdrore
efficiency, visibility, and agility from a broaderange of
processes than any other suite of products. OBRM Suite ~ The goal of this chapter is to introduce the preces
offers the flexibility that the business demandandvin-hand architecture design for emergency management. The
with the power IT requires [23]. architecture design is based on workflow referencedel,

jBPM is a flexible Business Process Management (BPMyhich is introduced in section II.A. Workflow refsice model
Suite. It makes the bridge between business asagstl represents the highest logical level of the proeeshitecture,

developers. Traditional BPM engines have a focwat ta Which represents the basic framework for emerg@neyesses
deployment. The advantage of this view is that st i

Ill.  PROCESSORIENTED ARCHITECTURE
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independent of specific area of interest and smiit be used  The overall process architecture for emergency gemant

for deployment any business processes. The aimiothiesis is the result of these considerations (Fig. 3). atuhitecture is

is to design overall support for deployment emecgen described through the deployment diagram and iddali

management processes. It is also inevitable toamrefil components which the architecture consists of. déiled

this basic logical design by particular featurest #re resulted description of individual components and their mdigs is

of emergency management processes characterifgticthis  dealt with in detail in next sections.

reason. For the deployment of processes the chosen process
Another starting point in the design process aechitre for architecture created should cover all the necessaois,

emergency management was to analyse several BR8/&m modules and communication interfaces among themarfof

is to propose such an architecture that can beeimgahted the architecture is not only a visual representatibindividual

using current technologies and resources in thee @frprocess components. Components must be described in dstdihat

management. Of course, the aim of the proposedtectire the specific BPMS can be chosen according to them.

is its independence of the specific commercial BPMS

solutions. The created architecture representsneafuental

set of tools which can be used to deploy the prEeDf

emergency management. The resulting final solutiogay ) ]

consist of one specific BPMS which has already dadpwith three components are used: Medelling Toolfor modelling

the procedural architecture, or there may be afdifferent PUSINess processes, th€onfiguration Tool for their
tools and their interoperability is achieved thrbug configuration and integration with other servicesl also the

standardized interfaces (section I1.G), using Whibe tools Frocess Repositoryhich is used for their storage. It also
can communicate with one another. enables the deployment of stored and comprehegsivel

The overall process architecture must also be cemgted modelled and configured processes to be storetdeprbcess
by specific features of emergency management. Thesgt S€'Ver . ,
from the study of emergency legislation and otheligatory The Modelling Toorepreseqts t.he editor wher.e you glo the
documents in emergency management. The commumicatféeVelopment of process applications and toolkitse ®ditor
between EM systems occurs in two basic levels.sitai Usually uses a drag-and-drop model for adding dietvand
synchronous communication (orchestration) and dspmous ©ther components to the canvas from the palette.pfette is
communication (choreography). The synchronoug'v'deq into swim lanes vyhlch d.e.fl.ne which parteips are
communication is achieved through Invoked Applicas authorized to perform which activities. Currentlyge BPMN

while the asynchronous communication is achievedugh Notation is used for modelling processes, which is
Other Workflow Enactment Services. understandable not only for process analysts, Isdg &or

A.Process Definition Tools

This is the part of architecture responsible far #malysis
and design of business processes. For this purposearily

Procass Definition Tools

<<component>> El <<component>> El

Modelling Tool Configuration Tool

<<Components> E <<component>> E

Simulation Tool Form Builder

<<component>> El Monlioring E
Process Repository Configuratien

BPMMN / BPEL
Workflow Enactment Service Other Workflow Enactment Services
Administration & Monitering Tools El

<< 00Mm ponent>>

Process Engine WAL

<<component>> E

Process Core

<<component>> E

Managamant Rule Engine
<<component> @] <ccomponent> g1 <<component>> ]
Menitoring Tool Human Woerkflow History Log
Engine

Client Applications Invoked Applications
wscompor> ]|
Conectors ‘ ‘
<<component>>
ing E WMS C%MS E El
Environment
‘ GIS ‘ ‘ TCTV 112 ‘ ‘ SIVS ‘

Fig. 3 Process Oriented Architecture for Emerge®egnarios
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customers and programmers. To verify the accurlaesetis a
component for process simulation included in thed®ling

Tools. On its basis it is possible to evaluate dffectiveness
of processes and to eliminate bottlenecks in cage
shortcomings in the processes. Through the Sinoulafobol a
stakeholder can also see the course of processvinual

environment and thus he/she is able to identifgrdigzancies
between the modelled processes and the reality.

A User task in the process model does not exeaskeform
and actions directly. It instantiates a human fas& separate
Human Workflow Service and waits for task completio
iostead. At the runtime, end users interact withrkists and
task forms through the Human Workflow Service. Wharser
completes a task, the service reports the completiatus
back to the process, which resumes at that point.

Business rules let organizations encapsulate bssine

The Configuration Toolis a separate product from thedecision logic in reusable components defined datsif the

Modelling Tool. However, it is a critical tool uséd develop

processes that use them. Business rules can beausiaplify

SOA based services that can be called from processmplex routing logic at gateways, detailed taskigasnent

applications. Services can be created comprehédnsivehis
tool or it is possible to use the existing servieesl to map
their interfaces in the created process applicatid?rocess
applications have a built-in monitoring capabilityat captures
data in the run time. The data can then be usegrdueide
reports regarding the effectiveness of businescgsses.
These tracking and reporting options are often ssibke
through the built-in Monitoring Configuration mo@uivhich
lets users create the form without advanced knaydexf ICT.
The result is that simple processes can be crdatatbrmal
users. The defined KPIs which reflect long-termechiyes set
by an organization belong to the basic options afcess
monitoring. Using these indicators it is possible

to

and workflow, and dynamic service selection. Theifess
rules are executed and managed inRbie Engine

An optional core service is thdistory Logthat will log all
information about the current and previous statealbfyour
process instances. This allows continuous moniorof
running processes and their optimization, if nemgsghrough
business rules or other process setting. Histode# on the
state of process instances are also crucial fottiregus
process improvement using the methods for in-deptdysis
of the data by statistical analysis and processngun

C.Administration and Monitoring Tools
The monitoring system performance enables you $esss

comprehensively monitor the entire process. EmangenPerformance and evaluate the overall progress ofices

processes can be divided into two main groups.e3s®s with
human interaction and automated processes. Foregses
with human interaction it is necessary to creatisex interface
through which the user interacts with the procesBes this
purpose the Form Designer is used which enablesticgea
transparent form also for the users without an aded ICT
knowledge. The result is that simple processesbeacreated
by common users.

The Process Repositorys a tool in which process
applications and toolkits are maintained. A procggslication
is a container for process models and their implaai®ns. A
process application contains artefacts, such asoonmore
process models which are called Business Procefasitioas
(BPD), services required to implement activitiesimtegrate
with other systems, Service Component Architectaoelules
and libraries, toolkits, monitor models and anyeotlitems
required to run the process. Toolkits are usedravige a
shared library of items that are used by multiptecpss
applications.

B.Workflow Enchantment Service

components that make up the applications deployegoar
system. Monitoring the overall performance of tlystam is
essential to understand the performance of apgitaervers,
databases, and any other systems critical to yppiications.
You can also configure BPMS tools to capture thea da a
service component at certain event points. This also
includes the settings or modifications of the defirbusiness
rule that is possible to edit during the running pbcess
instances and, therefore, modify the runtime bedrawf
business processes within certain limithe Monitoring Tool
component is responsible for the above-mentioned
functionality.

The User Managementomponent provides additional
options for managing the process from the view s#rs and
their roles. When thinking of user roles, it is ion@ant to
understand that there is not necessarily a onewo-0
correspondence between a person and a role. Egeryis
typically assigned to one or more user roles thatracterize
the activities and responsibilities. The Moduleeaoftprovides
more comprehensive functionality, such as the sukesbility
of roles, or its monitoring.

The Process Enginis the core of the process architecture Finally, it is worth to mention thérocess Management

and is required if you want to execute businessgsses.
Your application services typically invoke the Cdemgine

component. Its goal is to provide the basic setup grocess
configuration (Administration over the entire buess process)

whenever necessary. The Process Engine is themmntior individual process activities (Administration eyv an

environment for process applications. It providesch and activity within the business process). TAéministration over
diverse set of functionality for business proces&ssiness the entire business processans that administrative control

Process Execution Language (BPEL) provides a higfell
way to define your business processes. Businessefs0
Modelling Notation (BPMN) is another way to defitie flow
of a business process.

over a business process have the authority to nhetmi
suspend, resume, or delete an instance of thaegso©n the
other hands theéAdministration over an activity within the
business procesmeans that administrative control can be
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granted over invoke, scope, collaboration scope amppet
activities. With the invoked activity, the admimetive
authority includes the ability to handle faultsttheay arise, or
to force retry or force complete long-running aitiéés. For the
collaboration scope and scope activities, the awtnative
duties include the authority to modify the execntmrder of
the activities nested within the scope activity.

D.Client Applications

Service (CWMS) can be used. CWMS consider not ardp
transfers, but also other characteristics, such ths
visualization for a particular user role in a sfiegituation.
Communication with the TCTV 112 or SIVS systems ban
other representatives of synchronous communicatibime
TCPV 112 system contains information about reparts
incidents at the district operating centre. The SI¥ystem
contains information available through the Czechdtdy
meteorological Institute. This list of systems does attempt

The Working Environmentepresents an integrated USefq pe comprehensive and only by illustrations iowes the

experience for business users across the entirendsss

characteristics of the synchronous communicationcgss

Process Management Suite. The Working Environmefbyyeen the process engine and other services chefede

provides a customizable and collaborative enviramrfa you
to monitor, review, and administer
processes, such as human task flows,
performance indicators.

modelling,

The Working Environment is usually a browser-baseg

graphical user interface that you can use to vied iateract
with content from various components in the BPM3ie T
Working Environment not only provides a single wedsed
point of access for the content, you can use theking
Environment to combine the content in useful artdrésting
ways. These combinations can give you an insigiut your
business and the capability to react to changits in

You can create these combinations by creating npessho

emergency management.

common  business 14 enaple communication between different serviasd
aptk process engine it is advisable to make Conrgecto

Connector is an application programming interfa&BI} that
rovides an interface between a Process Engineadadacy
application as a dry or SIVS GIS in the field of &gency
Management.

F.Other Workflow Enchantment Services

Other Workflow Enchantment Services represent the
primary asynchronous communication. Examples ofhsuc
interaction are communication with the individugstems of
the Integrated Rescue System. The Process Engiis se

the Working Environment, a mashup is a set of wetask to the external IRS systems and waits for ggsiog.

applications (widgets) that provide content from Itiple
sources. The Working Environment depicts these omslas
pages and uses a "working environment" to contelated

After that an external IRS system sends a mess#ébeesults
back to the Process Engine and the message izgtialinew
process which is responsible for subsequent progesshe

mashup pages. For example, a working environmentdco Enterprise Service Bus (ESB) is an appropriate wsoé

contain widgets from the Monitoring Tool that mamg Key

Performance Indicators (KPIs) in your business waidbets

from the Process Management module that let usdes an
action depending on what they see in the KPI wiglgétithin

a working environment, you can create as many ngaphges
as you want to provide multiple views of your besis. In
addition to viewing content, you can create masgbages that
act on your business. For example, you can creat@ashup
page to assign people to various tasks or to adjusiness
rules for different outcomes.

In summary, the Working Environment consists of ggmg
Each page can contain one or more widgets thatcarégured
to display business information. You can use thdgeds to
view or interact with that business information.uvimight be
able to access many Working Environments, with each
having a different purpose and, therefore, a diffierset of
pages and widgets.

E.Invoked Applications
Invoked Applications represent such a group ofisessor

architecture which captures this kind of commundicatESB
properties are described in detail in many oth@epa[4], [9].

G.Interfaces

The last blank part of the Process Oriented Archite is
its interfaces. For the Process Architecture foreEjancy
Management it is appropriate to use standardizestfaces,
developed by organizations, such \&rkflow Management
Coalition, Object Management Groupnd Organization for
the Advancement of Structured Information Standards

Another group of interfaces are interfaces for ipafar
systems. A classic example is a standardized Welp Ma
Service (WMS) defined by th®pen Geospatial Consortium
For the purposes of emergency management it ispaissible
to use extensions of this service in the form ohtert Web
Map Service (CWMS), which is an outcome of the aecke
plan entitled Dynamic Geovisualization in Crisis h@ement
[12]. This extension allows the users not only bdain maps
from the GIS server, but also to obtain maps ir@text that
may be specific to different users or emergenaasivns.

applications that communicates with the Processirteng The last feature of the interfaces used in the BRMW is

primarily through synchronous communication. A btai
example is the communication between the Procegmé&s
and the Geographic Information System (GIS). Thedard

that many manufacturers use their proprietary &olut
Proprietary solutions are usually based on stasdard
introduced by the above mentioned companies, ey #re

web services to work with maps called Web Map Servi often extended and completed by the requiremerdsnaeds
(WMS), or their expansion named Contextual Web Mapf a specific BPMS. This feature often necessited¢éiance on
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a specific supplier and also prevents the intemlpéty Java and they implement the interface. They aendgd for
among various BPMS. It is necessary to count orsethepartial or full automation of processes in the BanDpen

properties when choosing a particular BPMS for th&olution. From the perspective of Process Oriented

deployment of emergency management processes. Architecture for Emergency Management the Bonitadist
Process covers Definition Tools components andwallthe

IV. PROOF OFCONCEPT process to interact with Invoked Applications.
The practical usage of Process Oriented Architector ~ The first phase of the Process Oriented Methodolsdhie

emergency scenarios in the Czech Republic is iititssti by Identifying phase. The priority was to familiarizeith the
the proof of concept in which the Business Proced§ocesses of the Fire and Rescue Service in thisepliFor this
Management Suite nam&bnita Open Solution (BO$)] has Purpose, the Emergency Scenarios of Fire Protedtlait
been chosen. The BOS represents the open souttmsdbr ~ Were used, which generally contains 127 lettersritdng the
process automation and support. Unlike other corialer methodological procedures for dealing with emergenc
BPMS, the BOS has some advantages and disadvantagfii4ations. The above mentioned processReporting an
typical for smaller software solutions based onropeurce Emergency Incideréand Alarm for Fire Protection Unithave
technologies. The ProcessRsporting an Emergency Incident been selected from this set of documents; theypareof the
and Alarm for Fire Protection Unithave been chosen for themethodology sheets for the Organization of Intetieen
specific use of the Process Oriented Architectufbis (Section O). The following process has been desdritesed
architecture helps automation of emergency scemado ©On the analysis of these methodical letters.

processes in the Czech Republic. The Operations Centre operator receives a reporthen

The Bonita Open Platform Solution is primarily bésen incident. He/she should draw all the necessaryrimtion,
the three integrated tools built on the Java prognmg ©-9- the address of incident or character of inttiden case of

language. It is Bonita Studio, Bonita Workflow Engiand suspicion concerning the information validity th@ecator

Bonita User Experience. There are also extensi@iSeS a re-query about the person who provided the

opportunities for integration with other tools ugipredefined information. Then the situation is evaluated anel ¢perator
connectors. selects the unit or units to be alerted. Withinestain time

The process automation was based not Only on FH‘Ong]it’ the rescue Unit that |S alerted haS to mﬂhe alal‘m
Oriented Architecture, but also on Process Oriented!d @ subsequent trip to the operational centréprcan be
Methodology [16], that was presented as one of ké@voked due to the failure of intervention techeiguThe
components of the Process Framework for Emergengperating Centre monitors the status of the tripseiected
Management [15]. The methodology defines a set asfich units. If necessary, a new rescue unit is seleetbdn alerted.

phases and procedures which are necessary forrdperp The process map shows that the process has twat dire

analysis and configuration of emergency scenariub taeir ~Participants: Operator of Operation Centre and Piretection
subsequent automation using the BOS. The DefiningNit .
Modelling,  Configuration, ~Execution/Monitoring, and Subsequent process maps are created during thellvigde

Optimizations are the basic phase of methodology: [1 phase. Outcome process diagrams were created fyaoer
several iterations of design and implementatiore Tdrm of

A.Bonita Studio some process parts is influenced by the currenttitwmal
The Bonita Studids a modelling tool that allows processabilities of the Bonita Open Solution. The wholesteyn is
design through the Business Process Modelling Motat composed of three main process@eceiving and Processing
(BPMN). In addition, besides a simple drawing, ti®lalso Information about the Incident(responsibility at the
able to design almost a complete implementatiowgss. For Operational Centre)Alarm of Rescue Unifresponsibility at
this reason, the tool contains the Form Designed arhe Operational Centre) and theceptance of Alarm and Trip
Connectors. The Connectors are software classdemvin (responsibility at the Fire Protection Unit). Tdusdtrate the

s
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process model in the Bonita Open Solution processed Practically, it is possible to get additional stitis or raw
Receiving and Processing Information about thedenthas data necessary for the monitoring phase; thereapypooaches.
been selected. The diagram is divided into threéspavhich The BOS uses the relational database (supportsithange)
clearly illustrate the main activities on the DistrOperations and data can be obtained by introspection of talled
Centre site. It is theReceiving Message about Emergencgtandard SQL queries. The second approach is tthes&PlI
Incident Evaluation of Informatiorfincluding geography) and runtime engine. Part of the API is designed to mdkect
Trip Monitoring, where operations centre monitors all trips ofjueries about the monitoring process.
alarmed fire protection units, or sends an additiorescue The improvement of modelled processes is a long-ter
unit, if necessary. activity. For this purpose it is necessary to aillidne amount
To ensure the process runtime it is necessary dof@ins  of statistical data and also there are many mettmévaluate
and connectors to the modelled processes. The Fands these data. The result is a package of recommendatb
Connectors allow the automation of processes aradr thoptimize the current set of processes to achiewn éigher
operations. Example of a form can be seen in Figirbm performance. The results are often not only moffeieft
such a created process model it is possible torgena web processes, but optimization should also have irapoitmpact
application that can be deployed on the procesgséengine) to the strategic documents of the organizationthie case,
and that is ready to run. they are Emergency Scenarios of the Fire Protettiuh

B.Bonita Workflow Engine

The Bonita Workflow Engine (Bonita Runtinig)a generic (S bhonitaopen o .ovis
and extensible workflow engine which performs pregmh ™ solution Fafjctd Mlascioid e
process. To achieve the deployment of the entioeqss on e
the production server the Bonita Studio Export mflacations Stop canddates : Hpis
is necessary. Therefore, a ZIP archive with a cetapl Hisentominolddné addlost

application is generated. The application cont8iasita Open Datum a cas vzniku MU (310610 03.10

Solution libraries, Web Console and Client Applicas in the Adresa [Botenicks 62

WARS8 form of particular processes that can be dggloon
the Java EE application server.

Unlike other tools supporting the process runtirtiee
Bonita Open Solution does not use BPEL to autontiage
process. The server site application is primardgdd on Java
which is used for the creation of connectors. Th@SBalso
provides widely used the Groovy language. The Gyamript
contains a specialized editor, which facilitatesleawriting,
working with variables, or testing a code. For istgrdata ——

about Fire Protection Units and data managemenviffeQL o
. pohieovanych ]
relational database server was used. T '
C.Bonita User Experience i

The Bonita User Experience (XP Usé&r)a Web-based user
interface that is similar to web email clients (Glijnand serves
to the entire administration and running procedsa® both
the user and the administrator perspective. Ther Use D.Integration with Geographic Information System
Experience Bonita accesses workflow engine throciggmt The Process oriented architecture implementationatbe
Java API. In the same way, other remote applicatzan also considered as complete unless the Bonita Open iGolig
access. The example of the form which interacth thié user, integrated with the instruments for cartographippart for
is showed in Fig. 5. emergency management. Particularly, it is contéxtua

The Bonita Open Solution contains only simple manilg  cartographic visualization which allows to visualizmap
tools that are part of the web administration ctisdhe elements by a different way for different usersdifferent
console shows the general indicators of the nurabprocess emergency situations [13]. The outcome imaging cieis also
instances and activities. All these information greserved very important. It is necessary to display the roapa large
even after running the proce3ese data are not sufficient toscreen display and also on a PDA (Personal Digisaistant)
fully support the monitoring phase and the subseguedisplay with a relatively small screen.
optimization process. Further details as the numbér  Contextual cartographic visualization is achievgdusing
instances of a particular activity, the length loé tuntime or contextual web map service, which is an extensfahe Web
utilisation of human resources should be monitatedng the Map Service (WMS) specification. WMS is a serviesigned
monitoring phase. for sharing geographic data in a distributed irgern
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environment, which makes the geographic informatiothe
maps accessible in various raster image formatee@ily, it
is the most used standardized interface for théange of
maps in digital form on the web.
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Fig. 6 Contextual Map Client

Therefore, it was necessary to integrate createdesses
with contextual map client (Fig. 6) allows commuation with
a context mapping service. The client lets you dwiietween
different contexts, control the displayed map, aaldo

provides a dynamic legend which changes its contelfl

depending on the resulting map and its scale.

For practical use of a contextual map client itiportant to
be able to retrieve the values of parameters passied the
URL. The main information can be obtained througgh ¢lient
such as the Desired Context (context parametenjir€ef the

map and Coordinate System (Centre and SRS pargraeietr [6]

Map Scale (scale denominator parameter).

V.CONCLUSION

: ) . I8
The aim of the paper was to define Process Orlentéc}

Architecture suitable for the emergency scenariplaenent
in the Czech Republic. The created architecturindefa set
of tools necessary for automation of emergency awes and

it is independent on the particular BPMS. Bonitae®p

Solution has been chosen for the validation of éhchitecture
and illustration of its use.

For an overall understanding of the described igisisealso
appropriate to familiarize with the Process Franmwior
Emergency Management [15]. This contribution emijzeas
the importance of the two perspectives in the depént
process of emergency management. It should be nhioddhe
architecture itself is not sufficient for the autation of
emergency management processes. It should be sugpiied
by a methodology that defines how to proceed withcess

automation and deployment. Such methodology has bee

already published by authors in the article emtitlerocess
Methodology for Emergency Management [16].
methodology has been used during the automatiseletted
emergency management scenarios described in thés.pa
Finally, it should be noted that the proposed aechire is

Thisgis)

suitable not only for the automation and deploymeifit
emergency scenarios in the Czech Republic, but &so
educational purposes. Thus the defined processntede
architecture allows reflecting any changes in emecy
scenarios quickly and also creating scenarios flucational
purposes. Students understand emergency planrsngsiand
emergency management more easily when illustratedeal
examples. The resulting architecture allows stuslemtmodel
emergency scenarios using process maps, optionally
supplemented with additional process data which exzable
simulation or deployment on a process engine to ttesir
effectiveness in the model situation in practice.
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