Kognitif Ill - Uluslararasi Kognitif Noérobilim Sempozyumu /

Cognitive Ill - International Cognitive Neuroscience Symposium
S O ey e e e e s P e L ]

Turk Noroloji Dergisi 2006; Cilt:12 Sayi4 Ek:3 Sayfa:74-75

21 MAYIS 2006 PAZAR

08:30-09:05
Bilgisayar Gelisimi ve Hesaplanabilirlik

M. Ufuk Caglayan
Bilgisayar Mdhendisligi BolimU, Bogazici Universitesi, ISTANBUL

Bu bildiride, &dnce bilgisayar teknolojilerinin islemci ve bellek olarak kisa tarihi gdzden gecirilecek, bu alanda gecmisteki dnemli
katkilardan érnekler sunulacaktir. Mikroelektronik, malzeme ve yazilim alanlarinda hizlanan arastirmalar bilgisayar islemci ve
bellek teknolojileri alanlarinda devrimsel nitelikte gelismelere yol agmis ve dzellikle 2000 yilini takibeden zaman dilimi icinde
daha 6nce hayal bile edilemeyecek bilgisayar islemci ve bellek yapilar ve Grtinleri, cok daha dustk maliyetlerde mimkin
olmustur. Bu bildiride, bilgisayar islemci ve bellek birimlerinin kapi ve flip-flop gibi temel yapi taslarinin calisma prensipleri
verilecek ve bu yapi taslar kullanilarak bir bilgisayar islemcisinin toplama, mantik ylriitme, denetim gibi ana birimlerinin nasil
tasarlandigi ve calistigi gdzden gecirilecektir. Daha sonra, modern islemnci ve bellek yapilari, cok islemcili ve paralel bilgisayar
yapilar ve bellek hiyerarsisi konular gliniimtz Griinlerinden &rnekler verilerek tanitilacak ve bu alanlarda gecerli oldugu
varsayilan Moore Kanunu ve fiziksel limitler cercevesinde bilgisayar islemci ve bellek teknolgjilerinin gelecedi tartisilacaktir. Son
olarak, bilgisayarlardaki bunca gelisime ragmen c¢oziilemeyecek problemler ve cozlilmesi cok zor problemlerin varligi
tanrtilacak, hesaplanabilirlik konusunda 20. ylzyllin ortalarinda Gédel, Kleene, Church, Turing gibi bilimadamlari tarafindan
ortaya konulan temel sonuclar verilecek ve cozllmesi cok zor problemlerden &zellikle beyin ve sinir aglarini ilgilendiren
alanlarda &rnekler sunulacaktrr.

Developments in Computers and Computability

In this paper, we first cover the short history of computer technology in terms of processors and memory and present example
landmark contributions in the past. Research in areas such as microelectronics, material science and software engineering
resulted in revolutionary developments in processor and memory technologies. Especially following the year 2000, previously
unimaginable computer processor and memory structures and products were possible at a very low cost. In this paper, we
briefly cover the operation of fundamental low level structures such as gates and flip-flops used in processors and memaory,
then we explain how the main units of a processor and memory such as adders, logic units and control units are designed
and constructed by using such fundamental low level structures. Then, we present modern processor and memaory structures,
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multi-processor and parallel structures, memory hierarchy, give state-of-the-art examples and discuss the future of processor
and memory technologies in the framework of Moore’s Law and phsical limits. Finally, we present the concepts of unsolvable
problems and very difficult to solve problems, give the main results of scientists such as Godel, Kleene, Church, Turing about
computability in the middle of 20th century and present example difficult to solve problems in areas related to brain theory
and neural networks.
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