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ABSTRACT

INTER-CONNECTED FLEXRAY AND CAN NETWORKS
FOR IN-VEHICLE COMMUNICATION: GATEWAY
IMPLEMENTATION AND END-TO-END
PERFORMANCE STUDY

Alkan, Melih

M. S., Department of Electrical and Electronics Engineering
Supervisor: Asst. Prof. Dr. Ece $. Giiran Schmidt

May 2010, 265 pages

The increasing use of electronic components in today’s automobiles demands more
powerful in-vehicle network communication protocols. FlexRay protocol, which is
expected to be the de-facto standard in the near future, is a deterministic, fault
tolerant and fast protocol designed for in vehicle communication. The current de-
facto in-vehicle communication standard, CAN, and the future in-vehicle
communication standard FlexRay will exist together in future cars. Data exchange
between these two standards will be performed via Gateway units. In this thesis,
end-to-end performance of a FlexRay-CAN network connected by a Gateway is
evaluated as well as Gateway functionality and processing delay. The results of the
experiments, which are performed for a realistic message set with various

scheduling schemes, are presented and discussed.

Keywords : in-vehicle communication, FlexRay, Gateway, end-to-end performance
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0z

ARAC iCi HABERLESME ICIN BIRBIRINE BAGLI
FLEXRAY VE CAN AGLARI: AG GECIDI (GATEWAY)
UYGULAMASI VE UCTAN UCA BASARIM CALISMASI

Alkan, Melih

Yiiksek Lisans, Elektrik Elektronik Miihendisligi Bolimii
Tez Yoneticisi : Y. Dog. Dr. Ece S. Giiran Schmidt

Mayi1s 2010, 265 sayfa

Giinlimiiz otomobillerinde artan elektronik birim kullanimi daha gii¢lii araba igi
haberlesme protokollerine olan ihtiyaci dogurmaktadir. FlexRay protokolii ortaya
¢ikan bu ihtiyaci kargilayabilecek 6zelliklere sahip, kararli, hatalara dayanikli ve
hizli bir haberlesme protokoliidiir. Bugiiniin defakto arag i¢i haberlesme protokolii
CAN ve gelecegin defakto arag i¢i haberlesme protokolii FlexRay gelecekte,
otomobillerde es zamanli olarak yer almalar1 beklenmektedir. Bu iki ag arasindaki
veri haberlesmesi ag ge¢iti (gateway) birimleri ile gergeklestirilecektir. Bu tezde,
Ag Gegidi ile baglanmis FlexRay-CAN aglarinin ugtan uca bagarimi ve ayni
zamanda Ag Gegidi islem siiresi ve gahgirhgi degerlendirilmistir. Gergekgi mesaj
kiimesi ile gesitli cizelgeleme yaklagimlarina gore gergeklestirilen deneylerin

sonuglari sunulmus ve tartigilmistir.

Anahtar Kelimeler: arag i¢i haberlesme, FlexRay, Ag Gegidi, ugtan uca bagarim
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