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Abstract:

This research aims to improve the efficiency of
manufacturing operations through the use of the
genetic algorithm as an artificial intelligence
technique that supports decision-making in planning
and operating production processes. The significance
of the research lies in its contribution to addressing
the problems of unbalanced machine loads, reducing
waste, and improving the flow of raw materials,
which positively reflects on operational efficiency,
profit maximization, and the enhancement of the
competitive capability of the industrial enterprise.
The research was conducted using a descriptive—
applied case study approach. The research field is
represented by Al-Tabiaa Company for Plastic
Industries, and a group of plastic products and their
corresponding production lines were selected as the
research sample due to their importance in achieving
the production objectives of the plant. The research
relied on actual data obtained from the factory
records for building the model and running the
genetic algorithm. MATLAB, and Excel software
were used to implement the genetic algorithm, build
the databases, and process the outputs. Percentage
analysis and direct arithmetic calculations were
employed to analyze the results of the optimal
production plan. The objectives of the model were to
reduce costs, minimize waste, achieve optimal raw
material flow, and maximize profits. The results of
applying the genetic algorithm demonstrated its
effectiveness in generating an optimal production
and operating plan that contributed to improving
machine utilization efficiency, achieving better
balance in operational loads, reducing unnecessary
downtime, and improving revenue levels and net
profits, thereby enhancing the plant’s ability to meet
demand and strengthen its competitive position in
the market.

*The research is extracted from a master's thesis of the first researcher.
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il Zasadll by 3 cueadiu) g Gl sae A Jpill s Z iYL dals &y el
Al Jila
L) Aga ) g0 Jlaniady Cpeanl] Ales Ll
Wl 4yl (Optimization ) dlie) A& alladll &l g2V (e Aol Zae ) ) sad) 2a5

O alkatl) Cally dapdall 4S50 8y Chagll Ay Gaats B Jslall 0psS5 85 58 (e 4SS
eu;wmlc&uluaslﬁme\aa\ u\du&: L\J\.}M\.@.ﬂ\‘;t_\*mﬂ\ﬂ.\u@.umul.\hs
Glatiiall o2 )A.ajc_u.o 14@¢_u4.d\ alaty daatisy) Jadadll @ 1Al L L&) cunz_“jc}.ud\
(Injection) 4Ssudll Glwall s dolae Ll (8 5 33a) 5 dasSle o Baal g daaginal Als yay
L Jazall & CliSlall 2wl g zdil) d3Sla edi Je JS2N 2e (Blowing) <l zas )
ial) Age )l sa)) Jlexinly e lilaal 6183 73 gai dlae Y 5 cilatiall ) 8 a5 e 4Ll
ASY) &l shadl) g L) g
bl jpaadl Jes (3l g0 E el (Excel) cile aladiud ai scbibndl juaas 1.1

Y gadl) o cualis

Gkl 238 iagn (1) Jsaall s Jl&IL clatiall o) jal il slaa s ¢~ Parts .1

i) ey s Janediil) A4S aalall A Cum e e K 6l 3281 @il (1) Jsaa

Part Produ Mz:h' Material Running _cost Seconds_ Units I\/Ir?égrlaler
_ID ct_ID D _cost _per _part _per _part Per _Unit  Per Product -P kg_p
x11 P1 M1 1,064.70 4.687 27.00 1.00 1,690.00
x12 P1 M5 253.50 2.500 18.00 1.00 1,690.00
x21 P2 M2 550.40 2.800 18.00 1.00 1,638.00
X22 P2 M5 144.10 1.250 9.00 1.00 1,638.00
x31 P3 M3 54.10 2.083 10.00 1.00 1,638.00
x32 P3 M4 14.70 2.083 10.00 1.00 1,638.00
x41 P4 M7 75.80 2.375 18.00 1.00 1,430.00
x51 P5 M6 190.20 2.902 22.00 1.00 1,430.00
x52 P5 M5 37.70 2.500 18.00 1.00 1,638.00
x61 P6 M6 307.50 2.902 22.00 1.00 1,430.00
X62 P6 M5 9.80 2.222 16.00 1.00 1,638.00
X71 P7 M7 121.60 2.375 18.00 1.00 1,430.00
X72 P7 M5 29.50 1.944 14.00 1.00 1,638.00
X73 P7 M5 11.50 1.944 14.00 1.00 1,638.00

S, S e alaie YU Ealdl slae | e - _deaal)

el Al ) g 3 claiall o) al e e da IS Aalal) el Ul Jsaad) 13 Jiag
LS e JS S sSe o Jeu Les (Product_ID) 44l < 3l gl 85 (Part_ID)
Al Jiag @\)S\ 3 gazll Ll (Machme_lD) e S C\:u‘y Laadiuall 4Kl Jgandl
Balall jmauy e jall Gl e 2e s ¢ a IS (Material cost per part) 4 s¥1 ol sall
IV eoall AN saldl A 5 adde s ceall 13 dadiudl AN
e 5 05 (630%) 4l e 232 Y miall Jg¥1 ¢ 5all o) G (630%1.69=1,064.70)
4a 1S 5 (1.69) 2 aladl o3a (e 2al sl al jall e ()5 SADIC (& deddiusall 4405V 5oLl
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s Y (Running cost per part) 4l Juaill 44S5 Jiay Guelall 5 gaadl Ll el 32 Y)
sanl ol AeLall M1 AL (o A4S s G el il 0K AWK Gl 2Ly
Y e all £l iy )y (0.1736) s saalsl) Al Jaaill QS (o8 ade 5l 625
(Ras 188 5 (0.1736%27=4.687)s ol i 4ilS5 () &5 ale 5 (X327 ) 5o sV il
ZUY U a3l Jsanll e gy Al Y dila)  claviial) o) Jad A8 Jaadill A5 21 Al
o JS Oe Slaagll sae wlal) 3 sl Jiar s (Seconds per Unit) (55l asl sl o 5al)
Al Balall e = ge e Skl ¢ (Units per Product) sledl gitall aseail 4 gladl)

ASlgunall o gall A3 5085 83 800 Jax 3 (Material price per kg) oloe sl
Sl ) a5 ilatiall Cay et (e WY usia JSG z3 gl dlaeY Products .2
Faa sl Al s dead) 3 25l 3pon Jiadl Janal 53 oo cills o) Gl e
(2) Jso> & oy LS5 Al
allall 5 as sl el ol a1 aae Cam (e Claiiall Cilily (2)J s

Product ID  Parts Per Product  Selling Price_per _unit Demand _ max _units
P1 2 3000 80,000
P2 2 1700 96,000
P3 2 200 208,000
P4 2 225 120,000
P5 2 810 20,000
P6 2 900 20,000
P7 3 450 180,000

Sl S e Slaie YU Zal) alae ) (e :_daal)

il 5 (aall Lgia (g) g yaiy Sl iy slae) Zasaill ey |05 Machines .3
‘_g S 43SLa JU Aty CU.A]\ L\§_5M LS.\.A.} 955]\} CLL)J C\:\A\ &3_53\} u.alsud\ 0d Alac g
el 285 il 3 Cn 3aa) ) dellly LW Qi S ) a5 (29) Jsasdl
SV ALl KU S &l s Al 5eSH dilal) @Blgiul e dlaie YU LSL)
A A3 43S caly ellhyg (5L JSE 15U 60) a5 (Lasydal s 51S250) ML
Yﬂ 238 c\.i\.nﬁ icli24 sadl e M (.;LLAA Janss LASLA]\ oY \j)h_g ‘)DJA]_S’OOO
625 aicl ai4dle 5 (15,000 + 24 = 625) deiiil) cilelus ae e dildal) 28 oy 5 53
Sle el ) il Jads AaS a2 138 g saal ol delull Jauds 4Kl
(3) dsaa A LS Lelidi e L 5 Al e SI) 28U ASLall elDlgin)

S e L) A4S sl Clial pall (3)d 53

Machine _ID | Type Machine | Count | Available Hours Per Period | Cost per hour
M1 Injection 1 24 625
M2 Injection 1 12 560
M3 Injection 1 12 750
M4 Injection 1 24 750
M5 Injection 1 24 500
M6 Blow 1 24 475
M7 Blow 1 24 475

S, S e slaie YU & ld) alae | e :_deaal)
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cl=t1<24
c2=t4<24
c3=t5<24
c4=t6<24
c5=t7<24
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c7=t3<12
Cosllall i gl 5 D il gl geiiall L 3Y) JSEIG LY 258 e el (e
IS LS e Zl
27-u_{MI1,1} < 86400
18-u_{M2,2} < 43200
10-u_{M3,3} < 43200
10-u_{M4,3} <86400
18u_{M5,1} + 9u_{M5,2} + 18u_{M5,5} + 16u_{M5,6} + 14u_{M5,7} +
14u_ {M5,7} < 86400
22v_{M6,5} +22v_{M6,6} < 86400
18v_{M7,4} + 18v_{M7,7} < 86400
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gaseill s e (4)Jsn

Product | Qty | Revenue | Material Cost | Running Cost | Net Profit S;f;d ds
P1 2,171 | 6,513,000 2,861,812 15,602.97 3,635,535.03 | 97,695
P2 1,837 | 3,122,900 1,275,797 7,439.85 1,839,663.15 | 49,599
P3 3,609 | 721,800 248,299 15,035.09 458,465.91 72,180
P4 3,266 | 734,850 247,563 7,756.75 479,530.25 58,788
P5 787 | 637,470 179,357 4,251.37 453,861.63 | 31,480
P6 400 | 360,000 126,920 2,052.4 231,027.60 15,200
P7 186 83,700 30,244 1,164.91 52,291.09 8,556
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el (4) idaal) L.sﬁ Sl Ty A Alatiall e GlaSll 538 CU.N oyl adaall
Y1 a5 Jprl) S 5 30 531 ) gall RIS (0 A8l ey (3) S

MaterialCost
= MaterialCost

= RunningCost

NetProfit I \/ = NetProfit

RunningCost

Y Bla g Jadal) S g A oY) 3 gal) ISy ABYal)(3)JS

Aaaliiy) ddadll fpe LSl 52 Ct’u‘}! Gl Cd gl ey C&Mu;&d\ cagll B
(5) Jsasll s Aaaliy) ddadl) sda (gaaad] il Jards &Tw\éﬁ\ saai] Auailly g

S Jpads ddad (5)d 50
Machi Used Available Utilization Total Running Revenue
ne Seconds Seconds Percent Cost Generated
M1 58,617.00 82,080.00 71.41 76,324.22 6,513,000.00
M2 33,066.00 41,040.00 80.57 25,718.00 3,122,900.00
M3 36,090.00 41,040.00 87.94 20,885.42 721,800.00
M4 36,090.00 82,080.00 43.97 20,885.42 721,800.00
M5 81,385.00 82,080.00 99.15 49,479.21 10,800,770.00
M6 26,114.00 82,080.00 31.82 21,056.43 997,470.00
M7 62,136.00 82,080.00 75.70 40,992.50 818,550.00

Al dlac) 3 jdaal)
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Product Qty Material Cost Running Cost LSJQ;;S Revenue  Net Profit
P1 900 1,170,180 6,468.3 900 2,700,000 | 1,523,351.7
P2 750 520,875 3,037.5 750 1,275,000 | 751,087.5
P3 3,461 238,116.8 14,418.52 3,461 692,200 | 439,664.68
P4 3,846 291,526.8 9,134.25 3,846 865,350 | 564,688.95
P5 4,000 911,600 21,608 769 622,890 -310,318
P6 4,000 1,269,200 20,496 769 692,100 -597,596
P7 9,500 1,544,700 59,499 6,900 3,105,000 | 1,500,801
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:-U;\Y\ e u\ﬁ_g\ g sane R 5) CJ}A.\“ Gkt Jd Akl KU EM\ Cadgll aaat ]
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Ol 8 Gl Jia (7)d 52

Machine Used Seconds Available Seconds Utilization Percent
MI 24,300.00 82,080.00 29.6
M2 13,500.00 41,040.00 329
M3 34,610.00 41,040.00 84.3
M4 34,610.00 82,080.00 42.2
M35 414,950 82,080.00 505.7
M6 176,000 82,080.00 214.4
M7 240,228 82,080.00 292.7
3.\;143\ dac) ;JM\
Cprandl) any g J8 SISl Jpad G LA (8)d 52
LSl zasalll ki J8 ol Ria) Lpasd Zasall) Gl 3ay )R] Aopasd
M1 29.6% 71.4%
M2 32.9% 80.6%
M3 84.3% 87.9%
M4 42.2% 44.0%
M5 505.7% 99.2%
M6 214.4% 31.8%
M7 292.7% 75.7%
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