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Nowadays, designers of digital logic circuits looking for getting as possible as maximum
accuracy for the designed circuits with as possible as minimum consumed time and finally
with as possible as minimum effort. Overcoming all of these constraints cannot be achieved
by traditional approaches even when using Karnaugh-Map especially when using more than
4-input variables. The most important problem faced the designers is selecting which and
how the optimum solution(s), taking in the consideration that variables-order playing the
main role to decide how many equivalent digital logic circuits can be extracted from the

original one.

This thesis depends on the Binary Decision Diagram (BDD) approach to be used to
represent in symbolic manner a set of input-variables. It is largely used in the field of formal
checking. The variable ordering is a very important step in the BDD optimization process. A

good order of variables will reduce considerably the size of a BDD.

This work depends on developing logical models predict the number of nodes in a BDD in
order to predict the complexity of the design in terms of the time needed to optimize it and
verify it is logic circuit. A complete system is produced that deals with any combinational
digital logic circuit with any number of input-variables. The whole stages can be applied on
all possible sets of input-variables and calculate the reduction-ratios (Nodes, Leaves and
Edges) reductions. Then providing the ability of determining the optimal solution from a

huge number of treated solutions to select the best order of input-sets for the circuit.
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Sayisal mantik devre tasarimcilart bugiinlerde devreleri tasarlamak i¢in olabildigince en az
harcanan zamanda ve en az emekle en dogru kesinligi aramaktadir. Bu sinirliliklarin
asilmasi, geleneksel yaklasimlarla, 6rnegin dort girdi degiskenli kullanilan Karnaugh-Map
ile pek uygun goriilmemektedir. Tasarimecilarin karsilastiklart en 6nemli problem, soz
konusu bu degisken diizeninin kararlarda nasil bir rol aldigina ve bunlarin orijinal
olanlarindan hangilerinin Sayisal mantik devreleri genisletilerek kullanildigina yonelik

optimum ¢oziimlerin nasil se¢ilecegidir.

Bu tez, Ikili Karar Agac1 (IKA) yaklasimmin sembolik tarz bir dizi girdi degiskenleri
icersisindeki kullanimlarinin temsiliyetini igermektedir. Daha genis anlamda resmi kontrol
alanlarinda kullanilmaktadir. IKA optimizasyon siirecinde degisken siralamasi ¢ok 6nemli

bir adimdr. Iyi bir degisken siras;,IKA nin biiyiikliigiinii epeyce diisiiriir.

Bu calisma, IKA igerisindeki bir dizi sayr nodlarinin éngoriilmesine yonelik mantiksal
modeller gelistirmeyi amacglamaktadir. Bunun nedeni ise, s6z konusu bu tasarimin
karmagikligini zaman gereksinimlerini optimize edebilmek agisindan mantik devreleri
ongorebilmek ve dogrulmak icindir. Bir dizi girdi degiskenleri ile birlikte kombinasyonel
digital logic circuits i¢in bu c¢alismada tam bir sistem {iiretildi. Tim asamalar, girdi
degiskenlerinin muhtemel (olasi) setlerine uygulanabilir. Bunlar indirgemeci oranlarla
hesaplanmaktadir. Daha sonra, ¢oklu ¢6ziim kiimesinden en 1yi derece devre i¢in kiimelerin

seciminde optimal ¢oziimlerin belirlenmesinin kabiliyetini saglamasi amaglanmistir.
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