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ABSTRACT

LARIISA proposes a framework to facilitate the depghent of context-aware applications in order topsut decision
making processes in the public health area. It active different domains: Knowledge Managemengakthcare

Normative Regulations, Clinical Epidemiology, Healthe Administration and Shared Knowledge. This pgesents
the LARIISA's cloud computing version, LARIISA's secbrendition (Cloud LARIISA), whose main aim is tmpide a

software platform enabling the “facilities-like” fefing of healthcare infra-structure, middlewared aapplications.
LARIISA's SOA architecture will also provide featar® facilitate the description, publication, digeoy and integration
of both public and private healthcare software eystin an open way. We highlight the solution Hase semantic
aspects that integrates the Brazilian health netasnkell as the improvement of the Primary Careszcgeality and the
information systems to manage the Brazilian pubdialth system (SUS).
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1. INTRODUCTION

The decision-making process in health governanstéesys is a constant challenge, whether in urban
scenario, where available human resources andstniiure hardly meet the growing demand, or imalrur
areas, where management is aggravated by precaegsi®f communications, etc. There are many reasons
to these difficulties: the low level of coveragethé information; the delay between events of ctitbe and
analysis of information; and the low reliability tfis information [1].

In addition to these problems, the information etbin health systems is ultimately designed fomian
consumption” and, therefore, do not allow machiteesnderstand the meaning contained in them (Figure
The use of Ontology as a tool for knowledge reprgion in health area has been effective to develo
applications, since the semantic models have thltyabo integrate different concepts from diffeten
domains of knowledge [5][6][7]. The primary motiiat of this paper is to propose an ontological nhode
enabling the interoperability of different domabfshealth knowledge management, providing condstifmon
understanding the governance information systehaémed at a cloud computing platform [8], as shamvn
the Figure 2.
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Figure 1. The problem with different visions Figure 2. The Solution us@gtology model

LARIISA [2][9][10][14][15] is a framework to faciliate the development of context-aware applications
to governance in health management system in daesupport decision making process. This paper
presents Cloud LARIISA, a LARIISA's second renditiwhose main aim is to provide a software platform
enabling the “facilities-like” offering of healthoa infra-structure and middleware to provide feasuto
facilitate the description, publication, discoveayd integration of both public and private healteca
software systems in an open way.

2. OBJECTIVESOF CLOUD LARIISA

In addition to data integration and cloud computititere are two other research areas that are also
important to facilitate both the knowledge manageinand the interpretation of the integrated infatiorg
becoming instrumental to the support of decisiokinmin healthcare domain. These two areas ardytima
visualization and description logic. While the famnis necessary to provide techniques for dataalimtion
analytically (since the data amount to be integrate too large and complex), the latter is useful i
supporting the verification of the consistency dfetgenerated knowledge, settling any possible
contradictions involving information from differeand heterogeneous sources.

The main objective of the Cloud LARIISA is to prdei a cloud based platform allowing the integration
of public healthcare systems through “open datdis Pplatform will consist in many different servicthat
will provide the necessary functionality to desetilbto publish, to discover and to integrate datariropen
way. We call “open data” all data having their dggon defined by a common vocabulary stated in a
domain ontology.

Cloud LARIISA highlights the solution based on seti@a aspects in order to integrate the Brazilian
health network as well as the improvement of thiem&ry Care access quality and the information sgstto
manage the Brazilian public health system (SUS).[11

Finally, the Cloud LARIISA has the following obj@ots:

* Proposing, researching and developing new solutinrthe area of ICT that meets the need for

automation of health in Brazil

* Developing prototypes and processes tailored to¢eels of SUS

¢ Complementing and/or enhancing existing solutioiithin/the SUS, in particular those developed
in DATASUS.

* Analyzing ICT solutions used in other countriessisting in the certification thereof for use in
Brazil or proposing modifications to adapt them Brazilian socioeconomic and cultural
characteristics

e Proposing mechanisms for governance in healthmdsagement and intelligent decision-making
support.

3. CLOUD LARISSA, A PAAS FOR THE BRAZILIAN HEALTH PUBLIC
SYSTEM

The LARIISA Framework proposed and the simplifiedrsions of the local and global health context
information models for governance decision-making available in [10]. The LARIISA defines the lasi
architecture used for the building of context-awagplications for aiding decision-making along five

intelligence domains: Knowledge Management, NormeatiClinical-Epidemiological, Administrative and
Shared Management [1].



This platform, characterized by real-time inforrmatiand inference systems based in an ontology model
will be context oriented, providing higher adaplityito the decision-making applications in the hiecare
network. LARIISA is very complex because it integs the five domains described above within the
healthcare network. This project contemplates tirgext-aware platform [3] of the LARIISA projectich
as the applications in health area aimed at PrifBang Network, more specifically, the infant-madttaarea.

The LARIISA will be used as a software platform taining many services oriented to the publishing of
open data, which will allow its future integratiaith data from other data sources. Another objectif/this
platform is to allow the building of mashup apptioas, which will be able to make use of other gmrs
provided by the platform, particularly servicesttlemable the integration of data from different rees.
Additionally, there will be oriented services faatd visualization and decision support [5].
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Figure 3. Cloud LARIISA as a PaaS Figure 4. Cloud LARIISA Architecture

4. CLOUD LARIISA: OPEN QUESTIONS

This project addresses the following problems,d#di by search area [5][6][7]:

4.1 Data Base

P_DB1. What is the impact of the usage of cloud matng technology in the process of data
integration? To integrate data in a cloud environimgreates many opportunities and challenges and to
understand these questions is very important toditate the right solution.

P_DB2. How should processes publishing governmetatta through the framework of the W3C Linked
Data be specified? Particularly, we will detailsttprocess for the case of the public health inféiona
system;

P_DB3. What are the requirements of services fotipation and integration of governmental open data
in a cloud environment? In this problem, we willagrze the requirements of the applications to be
developed in cloud environment, trying to identifhich integration services are necessary to sughese
applications. Moreover, we’ll investigate how pshing services should be orchestrated to suppert th
process presented in the problem P_DB1.

4.2 Cloud Computing

P_CC1. How should cloud-based services for pulidinadnd integration of the governmental data be?
This problem should deal with the level of senvicat applications will be made available by theudi@and
the interface of this level with the level of thatal storage service.

P_CC2. How should databases of governmental apiplisabe apped to the data model supported by
cloud infrastructure? The mapping should take iatmount the heterogeneity of existing sources data

models.



P_CC3. How should governmental data be publishadicplarly data relating to healthcare, accordimg
protocol security and access control? The defimitibthis protocol should consider the dissemimatbdata
within the parameters of health ethics. This prob&hould define the security model of the data setie
cloud, and the verification protocols of the rigiitaccess to the information.

P_CC4. With the cloud usage depending directlyhennteed and the allocation of resources, how aan th
processing and data volume requirements fit tobildget? The contract of service is also definedhlege
requirements for the publication of the data hdsval of availability expected. The processing atarage
requirements must be built from the existing datdume and the need for availability of services
publication.

5. CONCLUSION

Although the contextual knowledge and the real-tinfermation are key ingredients for the intelligen
governance of health systems, these are not alpi@gent at the time of decision making by managérs
health. This framework reverberates in the varispBeres of health systems administration, resuiting
management decisions made “in the dark” or not nadal. A direct consequence of it is the ine#iui
usage of resources applied and/or lack of treaticmmirol of health problem (e.g., an epidemic). The
situation becomes even more complex when the hgaiternance decisions seek for synergy with thityea
of the ultimate beneficiary of the health systehe families. The decentralization promoted by tinésv
health paradigm focused on families, naturally, esathe decision-making management and the appilicati
of knowledge in health area even harder.

A cornerstone for the establishment of governanag be the adoption of information technology as a
mechanism to allow the publication and distributadrinformation to all segments of society. Thectienic
governance or e-governance can be understood aspfiieation of IT resources in public and politica
management of the organizations. Economic factange Hed to the increase of the infrastructure and
facilities for providing computing as a servicepkm as cloud computing, where companies and indalil
can rent computing capacity and storage, rathem thaking large capital investments required for the
construction and the provision of installing largeale computing.

These services are typically hosted in data centising shared hardware for processing and stof2ge.
course, cloud computing emerges as an appropriagbnse to the needs of handling large volumessiaf
that need to be processed, integrated and availablesers and applications. This way, cloud conmguis
the ideal candidate to support the applicationglbgment for electronic governance.
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