ENTEGRE BiLGi SISTEMi MODELI GELIiSTiRiLMESI:
DataOCEAN®©

OZET

Giintimiizde veri gesitliliginin artmasi ve veri hacminin ¢ogalmas: ile giivenilir,
diizenli ve giiglii sistem tasarimi gereksinimi giderek daha onemli hale gelmistir.
Merkezi erisim saglayan yeni nesil bilisim sistemleri tasarlanarak kullanim
yayginlastirlmigtir. Bu durum, 6zellikle kurumlar arasi veri paylasimi ve farkli
yapidaki, sistemler arasindaki entegrasyon ¢alismalarini hizlandirmustir. Dolayisiyla,
merkezi erisim amaglayan sistem tasarim c¢alismalari artmus, veri erisimi de web
servislerinin yaygin olarak kullanimasi ile kolaylasmistir.

Bu caliyma kapsaminda, dagitik sistemler i¢in; hizli, dogru ve giivenilir bilgiye
erisimde kullanilabilecek yeni bir entegre bilgi sistemi modeli tasarlanmistir.
Tasarlanan model; birlikte ¢alisabilirlik ilkelerini koruyan, hibrid yap: temelli, birden
fazla sistemi barindiran, entegrasyonu web servisleri araciligi ile saglayarak, cok yonlii
veri akigmna olanak tanimaktadir. Uzun vadede konum ve zaman kavramlarina
dayanarak verileri analiz etmeyi, yonetmeyi ve islemeyi de amaglamaktadir.

Model, bilisim sistemi galigmalarin kavramsal merkezini (¢ekirdegini) temsil etmesi,
ayrica kurumlar arasi veri tekrari durumunda, en dogru verinin tespiti ve giivenilir
bilginin alinmasim saglayacak sekilde kurgulanmistir. Veri tekrarinin, tutarsiz analiz
sonuglarina neden oldugu bilinmektedir. Bu nedenle, olugturulan bu entegre bilgi
sisteminde, uluslar aras1 standartlara uygunluk esas almmustir. Birlikte calisabilirlik
ilkesi geregince, sadece verileri aym standartta saklamak ve/veya kullanmak degil,
merkezi bilgi/veri sistemi tasariminin benimsenerek. verilerin paylasiimas: ve ortak
kullanilmasinin saglanmasi ¢ok énemlidir.

“Entegre bilgi sistemi modeli gelistirilmesi: DataOCEAN®©” konulu tez ¢alismasinda
tasarlanan model ve sistem prototipi Servis Yonelimli (Servise Oriented Architecture
— SOA) yapiy1 temel alan ve Nesne Yonelimli (Object Oriented - OOA) mimari
yapisina benzerlikler tasimaktadir. Kullanilan iskelet uygulamasi (framework), MVC
mimari tabanli (Model-View-Controller) yazilmis, &zgiin bir calismadir. REST
(Representational State Transfer) yaklagimu ile tasarlanmis, RESTful ve SOAP servis
mimarilerine iligkin web servisleri hazirlanmis, sistemin y6netim panelinin icerecegi
alanlar yazilmus ve test edilmistir. Uygulama dili olarak PHP (Hypertext Preprocessor)
tercih edilmis, konumsal veri gosterimi igin GoogleMAPs kullanilmustir.

Caligma stiresince olusturulan web servislerinin entegre edildigi yapt DataOCEAN©-
DO (Veri Okyanusu) olarak, olusturulan web servisleri kiitiiphanesi ise

OceanLIBRARY©-OLY (Okyanus Kiitiiphanesi) olarak anilacaktir.

DataOCEAN® sistem modelinde veri yapilart web servisleridir. Web servisleri,
sistem kiitliphanesine entegre edilme asamasinda, nesne tabanli programlamada
kullanilan hiyerersik olusumla tammlanmaktadirlar (igerdigi veri, servis yapisi, v.b
ozellikler ile). Veri sorgulamasi, dinamik olarak uygulama kapsaminda kodlanan web
arayiizii aracilifr ile gergeklesmektedir. Web arayliziinde 6zgiin sorgu yazildiktan
sonra, sorgu isleme asamasinda veri havuzundan kullamlacak web servisleri tespit
edilir. Sistemde anlik olarak erisilebilir olan, veri dogrulugu en yiiksek servislerden
bilgi toplanir, web arayiiziinde ilgili formatta sonug sunulur. Kullanici, verinin kaynagi
olan kurum ve/veya yapiy1 bilmeden, alinan sonucun giincel ve sorgulama ani i¢in en
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yiiksek dogrulukta oldugunu bilmektedir. Dolayisiyla, kullanicinin yiiksek yetkinlikte
olmasi beklenmemektedir.

Sunulan modelin temel amaci, yazilim siirecini kisaltmaktir. Sistem, bilgi
sistemlerinde bulunan verileri paylagabilmeye uygun mimari ile tasarlanmis olmasi
nedeniyle birlikte ¢alisabilirlik konusunda da iyi bir 6rnek oldugu diisiiniilmektedir.

Tasarlanan DataOcean© mimarisinde birbirinden farkli sistemler veri aligverisinde
bulunmaktadir. Ozgiin sorgulama platformu sunan ara yiizi ile sorgulama aninda
sistemde aktif olan web servisleri arasindan dogruluk derecesi en yiiksek olan
servis/servisler segilerek, islemi kisa siirede hizli ve dogru sonuglandirmaktadur.

Bu ¢alismanin giris bolimiinde, ¢alismanin 6zeti, kullanilan ydntemler ve sistemin
yapisi 6zetlenmis, veri ve veri ¢esitliligi konularinda yapilan ¢aligmalara deginilmistir.
Birinci béliimde galismanin temeli olan web servisleri, OOA, SOA (REST ve SOAP),
MVC mimarileri incelenmigtir. Ikinci bélimde arastirma yéntemi, gelistirilen DO
mimarisi ve OLY Kkiitliphanesi agiklanmistir. Uglincli bélimde yazilan prototip
uygulama ve alinan sonuglar irdelenmistir. Sonug béliimiinde sonuglar 6zetlenmis,
hedeflenen sonraki ¢aligmalar ve ¢alismanin katkilar1 belirtilmistir.

Tez c¢alismasi siirecinde ¢ok gesitlilik, galismanmin amaci ve {icret politikalari
dogrultusunda tercih konusu oldugundan donanim tasarimi ve veri giivenligi katmam
kapsam diginda birakilmustir.
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DESIGN A MODEL FOR INTEGRATED INFORMATION SYSTEMS:
DataOCEAN®© |

SUMMARY

Today, with the increase in the variety and volumes of data, the need for a reliable,
systematic and powerful system design has increasingly become more important. Next
generation information systems facilitating central access were designed and their use
has become widespread. This has particularly accelerated data exchange between
institutions and integration work between systems with different structures. Thus,
system design works aiming at providing central access have increased, and data
access has become easier thanks to the spread of web services.

In the context of this study, a new integrated information system model was designed
to be used in providing access to fast, accurate and reliable information for distributed
systems. This model protects the principles of interoperability, is based on a hybrid
structure, accommodates multiple systems and enables multifaceted data flow by
providing integration through web services. It aims to analyze, manage and process
data based on the concepts of time and space in the long run.

The model was built to represent the conceptual core of the information system works,
and to identify the most accurate data and have the most reliable information in the
case of data repetition between institutions. It is known that data repetition results in
inconsistent analysis results. Therefore, this integrated information system is based on
compliance with international standards. In accordance with the principle of
interoperability, not only storing and/or using data according to the same standards,
but also enabling the sharing and common use of data by adopting a central
information/data system design is highly important.

The model and system prototype designed in the thesis study "Development of an
integrated information system model: DataOCEAN®©?” is based on Service - Oriented
Architecture (SOA) while it shares similarities with Object - Oriented Architecture
(OOA). The framework used in the design is an original work based on model-view-
controller architecture. It was designed using REST (Representational State Transfer)
style. Web services in relation to RESTful and SOAP (Simple Object Access Protocol)
service architectures were prepared; areas to be included in the management panel of
the system were written and tested. PHP (Hypertext Preprocessor) was chosen as
application language while using GoogleMAPs for spatial data representation.

The architecture the web services are integrated in the study is referred to as
DataOCEAN©- DO while the web services library is referred to as
OceanLIBRARY©- OLY.

In DataOCEAN®© system model, data units are web services. These web services are
in the process of integration with the system library and defined with the hierarchical
formation used in object based programming (with features such as data, service
structure etc.). Data query is dynamically conducted through the web interface coded
as part of the application. After the original query is entered in web interface, web
services to be used from the data pool during the query processing are identified.
Information is collected from the services that can be instantly accessed and have the
highest reliability of data, and the result is presented in the relavent format in the web
interface. Without knowing the institution and/or structure that is the source of the
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data, the user know that the result is up-to-date and has the highest accuracy in the
query time. The user are not expected to be highly competent.

This model mainly aims at shortening the software process. As it is designed with an
architecture that is suitable for sharing the data in the information systems, it is
considered setting an example for interoperability. In the designed DataOCEAN®©
architecture, different systems carry out data exchange. With the interface presenting
an original query platform, it selects service/services with the highest accuracy among
the web services active in the system during the query, and finishes the operation in a
short time with quick and accurate results.

The introduction part summarizes the study, applied methods and system structure,
and mention studies on data and data diversity. The first part examines web services,
OOA, SOA, REST, SOAP and MVC (Model - View - Controller) architectures as the
basis of the study. The DataOCEAN®© Information System Model was built on SOA
architecture. This platform-independent system can be adapted to any web-accessing
environment. In the DataOCEAN®© structure, the user is not concerned with the
resources and structures of the web services. However, the user can assume that the
most accurate data available during the usage period is being presented. The web
services defined in the system are saved according to the data they include and the
query types to which they can respond.

The second part explains the study method, and the DO architecture and the OLY
library that were developed. The web services in the library (OLY) are defined
according to a hierarchy similar to the structure of the OOP Namespace (Object
Oriented Programming Namespace). The interface established on the DataOCEAN©
servers facilitates query production by interconnecting with SQL (Structured Query
Language). DataOCEAN®© also operates as a RESTful web service set up according
to the REST architecture. It is a service which processes a SQL sentence submitted to
the service, and then it returns the data in the JSON (JavaScript Object Notation)
structure.

The model enables the web service library defined within the application to be used in
the form of a table by means of SQL. The columns of the table are comprised of request
and response parameters. In the service definitions located in the service library
(OLY), the parameters are described together with their properties in the form of table
columns.

The web service registry is made in compliance with the structure of the object-
oriented architecture. In the periods after the first web service registry, the alterations
in the service structure do not require any code change in DataOCEAN®© operations.
Only the usage manner of the service structure is updated.

The third part addresses the prototype application and results. One of the most
significant contributions of this study is the logic of the service registry being
generated at the software layer. In the DataOCEAN® structure, traditional URL
reading and update transactions are required. The interlinked DataOCEAN®© servers
synchronize continuously with the service libraries. The changes made on one server
are distributed simultaneously to the other servers registered in the system. The
DataOCEAN® system is intended to make use of SOA structures more efficiently
during integration processes, and to shorten the software process. This system was
presented with software, middleware and the implemented working environment.
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The conclusion summarizes the results and indicates targeted studies and the
contributions of the study. In the suggested model, every kind of system located on the
web or with an output to the web can be integrated.

The written application is a candidate integration layer, which could be considered as
a compulsory feature of today’s information systems. In this case, it is platform -
independent, and enables multi directional data flow by increasing the scope of a given
system. Any freshly integrated data can be added to the unified data in a simple, fast,
and easy way. However, the added data is required to have a structure which fulfills
the standards of the web service. The most important innovation introduced by the
study is object-oriented definition logic and the algorithm followed while adding web
services to the system’s library. Thanks to the suggested object-oriented definition,
web services would not only be defined easily, but also would be found easily during
the transaction. In addition, local changes do not affect the functioning of middleware
in the suggested structure. It was observed that the designed DataOCEAN®©
Architecture has the capacity to conduct transactions swiftly and correctly by selecting
the service/services which has the highest correctness level among the web services
active within the system at the moment of inquiry. This is possible due to the interface,
which provides a distinctive query platform. In this architecture, different systems also
interchange data. In the metadata, the section in which the structures are integrated,
any updates can be carried out instantaneously system-wide. In the long term, archive
data can be generated via this application. A service oriented, time dependent model
which was designed to be convenient for fast data sharing with the last user, was also
formed using the architecture.

Since we preferred diversity in line with the purpose of the study and price policy in
the course of thesis work, hardware design and data safety layer was not taken into
consideration.
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