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The population size is one of the crucial parameters of the genetic algorithm, which drives to explore the solution space
of the problem. There are multiple techniques to manipulate the size of the population, but this study implemented and
discussed the remaining lifetime technique which is well suited to the placement problem. The achieved algorithm is
tested on various integrated circuits with a different cell quantity, and the results are compared with the genetic algorithm
with the same operators without adaptive population size.
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With the development of microelectronic technology and the increase in the integration of integrated
circuits (ICs), there is an exponential growth of physical effects and their impact on the operability of the IC,
and therefore the importance of developing new ways of solving the placement problem that considers existing
relations increases. In the general setting, the placement problem is NP-hard and, in practice, can not be solved
exactly. There are several approximate methods for solving the placement problem, one of which is applying
genetic algorithm (GA) to find an optimal placement [1, 2].

This paper proposes to adjust the GA population size by adaptive selection of chromosomes. The
proposed method is based on the remaining lifetime (RLT) [3] technique. The realization of the said technique,
which is well suited to the placement problems, is as follows. Let P be the population pool with the size N,
and Ci:i=1,2, ..., Ny,and X;:j =1, 2, ..., N; be the chromosome and gene in chromosome respectively. The
representation of population pool will be P = [C, Cs, ..., Cyp] and C; = [Xi, X2, ..., Xy;j |. So, the definition of
the problem is to adjust population size by adding better chromosomes in it. Let us assume the quality of the
chromosome is calculated by its minimum value of fitness function

Cort = min[F(C)]. (1)

In this case, the population size will be adjust based on the i™ chromosome’s RLT(i) value, with the
condition that if it is equal to O then it should be removed from the population. RLT value will be calculated
with below formula (2), which is linear interpolation of chromosomes from LT ™" to LT™ based on their
fitness value:

FWOTSt_F(Ci)

RLT (i) = LT™™ + LT™* ool (2)

where LT™" and LT™% are the minimum and maximum lifetimes based on the experiments we took 1 and
10 respectively;
Fbest pworst are the best and worst fitness values for that iteration.

From formula (2) follows that if the fitness function of the given chromosome tends to F*¥°"st, RLT of
that chromosome gets closer to LT™" value, and the opposite if it tends to F?¢t. Thus, the actual algorithm
looks like the diagram below.
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The designed algorithm was compared with the fixed population size GA with the same crossover and
mutation operators to a cell placement problem with a cell quantity range from 10 to 3000. The termination
criteria for both cases were fixed at 15% deviation from the minimum value. The results show that using the
RLT technique allows exploring the solution space more quickly and widely, which helps finding the global
minimum with less iterations. The experimental results show that the method decreases the iterations by an
average of 17.6%.
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B. P. JlaBTsn, A. I'. Apytionss, [I. B. PeBazsan
PerynioBaHHs1 po3Mipy nonyJjsiii reHeTUYHOI0 aJITOPUTMY PO3MillleHHSI eJIeMEeHTIB iIHTerpajbHUX cXeM

Poszmip nonyasyii € 00HuM 3 HAUBANCIUBIWUX NAPAMEMPIE 2EHEMUYHO20 AN2OPUMMY, AKUU CHOHYKAE 00CIONCY8amu
npocmip po36'si3kie 3adaui. Ichye bazamo memoois ynpasuiHHsA po3MIpomM NORYIsYii, anre é yil pobomi peanizosano u
002080peHO Memo0 3aNIUUKOB020 Pecypcy, AKull 0oope cebe nposesise 6 3a0aui posmiwerts. Ompumanuil areopumm 6y
NpoOmMecmoGaHull Ha PI3HUX [HMESPANbHUX CXeMAaxX 3 PIZHOI0 KINbKICMIO KOMIPDOK, a pe3yibmamu NOpPIGHIOGANUCS 3
SEHEMUUHUM ANOPUMMOM 3 MUMU JC ONEPAmopamu 6e3 adanmueHo20 po3mipy NONYIAYiL.

Kniouosi cnosa: inmezpanvha cxema, posmilyeHHs eneMeHmis, 2eHemuyHi aneopummu, camoaoanmuerull 2eHemuyHul
aneopumm, 3aTUUKO8UL pecypc.
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