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ABSTRACT

The present study deals with using up-to-date intelligent techniques. We try to utilize
the genetic algorithm efficiently and integrate it with the problem of study by designing and
applying a genetic algorithm to find the optimal critical path of networks GAOCPN achieving
many results, e.g., real time. Accuracy in representing the steps of project execution as a net of
nodes and paths has a great role in the accuracy of program results GAOCPN written in C++
version 5.0 under Window. The program was applied on many networks, such as Al-Sarafiya
Bridge networks, and the execution time and results were checked and compared with the
execution time and results of traditional methods (dynamic programming) and Win_QSB
program. The GAOCPN showed accuracy of results in a standard time. Sometimes, it showed
optimal results better than those of the traditional methods and it showed results identical to
Win_QSB but in standard time.
Keywords: genetic algorithm, critical path, dynamic programming, project network.
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Sty il sae alaie) o3 2 e sae L) saie S5 dial) e N g Jlee ) 4Sua o Ly

g aaldll

:[32] VIS5 (my ey AdlS) Lapulaas ASual) LY A ghumd) aaii) Eigadl s -1
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casmasas S U< ol elisl JLSY o383 s (Lglgl) 45y el 53 Jalaalls

GAOCPN (ailad g cljsaa —7

Aaapll) Claleall Sigaad Apaliil) Jolall ae d3)lke 42825 5esiS g3 GAOCPN 2u)lsd Sl
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O 3 (TSP) e crreal 30l hluss 3ae5s of Gares (TSP) pee £l 5,01 (GA) aladials #5a
s aoylidl gan Al Jal GAOCPN élliSy .[21] (NP Hard Problem) <3 (GATSP)
NP- 223 dlgaall dllis of I3 .(NP Hard Problem) ias dabidl ladylsay Laagd (Auiud) daglsl
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Current_node=1 , Path=1 , Path_length=1
sl AN CV A aa) gl -2
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GAOCPN galiy chuag -9
Dkial Agaall Aalud) Jolal) cpaad of aojlisall Adgaal Sgud B2ia 58 GAOCPN.EXE ¢
gaall de gane Ciles A O3 o 3 A 3585 IS 2 e ) sl BB Sl o Lglid]
A il calaef LISy i€ sae e oplidl 2 38 el elof dgdlacass dawa (e Shlly L (grid.dat)
(9) Jaally abicually :dajikal) dubaal) duajlsdd) Jalse A ddaja -1

GAOCPN il daajlsall Jalse .(9) Jgaad)

Population Size ( pop_size) 10

No Of Generations 10

Selection Method Binary select method

Crossover Method Partially Mapped Crossover PMX
Mutation Method simple swapping

Chromosome Size No. of nodes in project network = N

dcgana (goan M (grid.dat) cale sUaill asg s (pasdall juaa) aadiedl o i JLANY) ddaye -2
Qe 28,01 Qi cllyg (mo) Aol ey of A Jal) Cangll dlla Hlasy 25 (Lgaddy Adaid)) Asaal)
G Chlaall aig A aall UL 5l Jamg dala 43681 dgu) (odion dulfia maliplly Cangl) Allal
5yl i)
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Jlal (10) sy eVl axdied) caey 136 continue(Y/N)? sle el o5 saie dacy alshs
Y (3 Y Laa) haialis Y Ja added Al ol (e Jiel s 3555 e g8355S ()3
s laic s 2l 8 hain¥) (e (goan lia Gl Ligh Jall et (g 2l any Yy Jal) s
Al z s le el 435S malind) spediy 63 lesall slaiefy il ey N Jlask axiicd)
Jall ) Jsemsl) a3 saie 20 5 bl 29 5 dlaye 13 o (gyas (1) JSAlL dninsall A<l b
347 Caagll Ay 12 435k 135 6 8910 1516 17 1819 20 leally il Jual) nie JiaY)
: YIS Ao s GAOCPN.CPP zaliyd due il aall cilia) lsas - Lasy
sagusag SV Joha (N) o (POP-Size) s Lilsde cilagusag S wlghs (JHT) AN Jall pliy)
) clghadll 3351 =1,2,...,pOp-SIZ€ Cus | ad asead (1
41 @lghall 33 j=1,2,...,N ad gueal (2
N>k >1 o cunik Jlsde o) 15 (3
o J Bl K cpadl g Vs (3) sybaadl (N adl i pgagag KU A K oaall LS s (4
| pgussag S
(2) sskaadl )l (5
(2) ssbaall ) caadl Jg¥) daall (BT aseagag KU LS Alls 3 (6
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(1) sshasll Yl (7

riagl) Ay Clung pguigag S Gillaal) jluwall sl (o
V) clshall 38 i=1,2,...,pop-Size Cus i ad aueal (1
P=1 jledl ¢ cn=1 ddWal) 3iall ¢ PL=0 lesall Joka dngs (2
cn# N dls b 45Y) clghadl) 36 (3
PL=PL+1 (4
chn (s el Led Al on saiall i) saial) lasl (5
cn=chn s P=P— cn (6
(3) sshasll L i (7
P laall Cangll &lls ilan (8
(1) sshasll W i (9

(e e (7
Pop_Size > k > 1 o cumu k Jlsde a8y s (1
Pop_Size> £ > 1 ¢f cuss £ Jlsde &) algi (2
(
(

(2) skl ) caad k=0 <l 13 (3
Gaoa Ally Jumdl ) ol € g1 K Gnagesas KU asl sl (4

pe ) adgl Jay) Jalaal (s

N> j>1 of dussj Jlsde o8 alsi(1

N> k21 of cusik Jlode &) als (2

(2) sshaadl N caadl j =k cilS 13 (3

) (e (e rasagas S AST K 5 ] o Axdlsl luadl Do) dalall Llee el (4

:5,kal (&
N> a>1gf cusa Jlsde by s (1
N> b >1 cunb Jlsde &) s (2
(2) sshasll ) cwda=b cul< 13 (3
) Slagusas I D 5@ coad) G Alsladlls ikl ddee o)l (4
t YIS ol Jlal dusad Jo¥ il gy Ao 6 2wl Y dawill :GAOCPN Jas 44 -5
Hour: Minute: Second. Hundredths of seconds sl dava o Cus

The current time is: 10:26:35.50
...................... GENETIC ALG. FOR PATH SCHEDULING ......................
The Fitness Function according to :
1- MAXIMIZATION (Profit or days).
2- MINIMIZATION (Cost or Time).
Select (1 or2):1
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Jubd | Julid e Jumdl @i 53 Jaalls o g g g S Juadl Aadad | Jsh
daall | o s sa5 S0 Jiall e il R
1 1 8132010142561716914111219718153 283 11

1358910151617 181920

9 6 16312 260 é091?11122153613 12209 171114183815 312 10
| o LEdEMESEoNBRI ] oy |
4 10 10213451268813 ﬁ 112 728 2011317162941519 285 9
2916151310751119312142018176184

1356891015 1718 19 20

THE OPTIMAL Path ACCORDING TO Max. (Profit/days)is: 1 3 5 6 8 9 10 15
16 1 7 18 19 20

Fitness = 347 Days.

No. of Steps =12

The current time is: 10:26:35.52

Continue (y/n) ? : n

...... PRESS ANY KEY TO EXIT ......

5 7
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J5aY) ol Sleall delibay i€y don JS3 JiY1 Slesalls Aliaally Bdanssl) Jslal) delida pae dlls b -4
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alatiiwy) -10
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