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Ozet. Her gegen giin artan nesnelerin interneti (IoT) cihaz sayisi ve
cesitliligiyle beraber bu cihazlarla sistemlerin olusturulmasi ve olas1 bir
problem sonucunda bu sistemlere miidahale edilmesi karmasiklagmakta
ve zorlagmaktadir. Bu sebeple zaman ve maliyet agisindan biiyiik
kayiplar olugmaktadir. Bu tez ¢alismasinda bu problemi adreslemek
amactyla model giidiimli miihendislik yontemleri, Alana Ozgii
Modelleme Dili (DSML) kullanilarak zaman ve maliyet kayiplarinin
azaltilmast hedeflenmektedir. Bunun igin daha 6nceki Contiki igletim
sistemi tabanli IoT sistemlerin modelleme ¢aligmalarinin yetersiz
olmasindan yola ¢ikarak Contiki tabanli IoT sistemlerin tam tegekkiillii
model tabanlt gelistirilmesi amaglanmaktadir. Contiki’nin multi-hop
ozelligi sayesinde genis alanlar ve acil durumlar i¢in sistem kurulumu
miimkiindiir.

Bu calisma kapsaminda ilk olarak var olan Contiki c¢aligmalarinda
bulunan metamodele Contiki’ye ait yapilar daha detayli olarak eklenerek
giincellenecektir. Ardindan Raspberry Pi, ESP8266 ve IoT Log Manager
gibi [oT sistemler i¢in gereken bilesenlerle ilgili elemanlarin metamodele
eklenmesiyle yeni bir alana 6zgii metamodel olusturulacaktir. Bu
metamodele uygun grafiksel somut sdzdizimi hazirlanacak, anlamsal
kisitlar ile modelleme ortaminin kontrolii saglanacak, gelistiricinin
olusturdugu modele uygun kod doniisiimii yapilacak ve kazanilan zaman
gosterilecektir. Bu ¢aligmanin gerceklestirilebilmesi i¢in Yangin Tespit
Sistemi kullanim durumu ele alinacaktir. Sistemin merkezinde bulunan
IoT Log Manager acil durumda, diger sistem birimleri olan ESP8266 ve
mobil uygulama ile haberleserek miidahale edecektir. Mevcut
calismalardan farkli olarak bu tez ¢alismasinda ilk olarak Contiki tabanli
IoT sistem biitinilyle modelleme ortaminda tasarlanacak ve
gelistirilecektir.
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Abstract. By increasing the number of Internet of Things (IoT) devices
and their diversity, the development of these systems and their mainte-
nance become increasingly complex and difficult. As a result, great
losses occur in terms of time and cost. In this study, it is aimed to reduce
the time and cost losses by using model-driven engineering approaches
such as Domain-specific Modeling Language (DSML). To this end, it is
aimed to develop a fully-fledged model-driven Contiki-based IoT system
development by studying the available modelling works on ContikiOS
based IoT systems and fill the research and technology gap. Thanks to
the multi-hop feature of the Contiki, it is possible to install the system for
large areas, specifically in the emergency situations.

In the scope of this work, first, the metamodel available in the literature
will be updated by adding more details of Contiki elements. The new
domain-specific metamodel will be developed by adding the components
required for IoT systems such as Raspberry Pi, ESP8266 and IoT Log
Manager. The graphical concrete syntax will be prepared for the new
modeling language; the semantic constraints will be provided to control
the modeling environment; and appropriate code will be generated ac-
cording to the model created by the developer which will lead to saving
time and effort. Fire Detection System will be used as a use case in this
work. IoT Log Manager located in the center of the system is in commu-
nication with the other system units, such as ESP8266 and mobile appli-
cation to interfere in case of emergency. Unlike the available studies, in
this thesis study, a fully-functional DSML will be designed and devel-
oped for modeling the entire environment for ContikiOS based IoT sys-
tems.
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