2022 (1) sl (12) alaall LByl g 4y 1Y) 2 glall 68 S Aaala Ao

J9aaall b g 3gaaall (G Jsliial (Saalipall Auliad) Gugead dlls duafy
Ulsal) Gamadi A<ia Jal

daal G dana Al e Gila daaa i

Gbad) [33y drals [alai®y) g 8y dus

Case Study Dynamic Optimization Technique for Finite
and Infinite Horizon Problems for Solving Resource
Allocation Problem

Prof. Dr. Mohammed Sadiq A-ALR. Mohammed Hasan A.
College of Administration and Economics

University of Baghdad/lraq

2021/6/7 &l Jsad g 2021/5/9 ) adiiad gy )

147



2022 (1) ) (12) Aaal) Lalai®y) g 4y )10Y) 2 glall o oS S daala dlaa

ilandl 5 Al g ydall cabl) A58 3 lsall anads A L) &5 Gl 1 S
0 Cus Gl dilesl) Oy algall e 230 Y KA (e de Ganady ASH4l) Caags
dibida olga 4 o A 6 paradn e Y LAS Glgydall 5 bl (e gl sae
Gl oda b iy g ¢ Jill duajan daga JSI aadall (KA S0 Lalgall a2 sy
Jid ligh calae 388 A<5800 Laldll E ) A (e 5 AT By Laliy) Ailaal) ) aganl
&l g calgall Jad ddlan) Glua &5 e 5 08l IS Jib ddlaia) Gl 2l @l 5 SIS
Oe SVl st I Gl s Caagy cAage S ety ASle S aillani o3l cgll Jaad
ool Jlaxinls @lly 5 A58 & agalga Sl Laadall A paes Sty adsiall sl
lgle Jpmall 25 Al =50l (DI (e cBagdna pidg Bagana 3L e g Aualinall ZubaY)
Gpainds (1g¥) dagall Lanaills (S 5 gy Lasd Al Canseal algall Al Slas) laia o aag
Aegall G5S5 lld sa 5 Laaaiad o 350 (K Auslies Jundl Lgleny Lo aleall 3L e Ji T
sl 3l sl CadS a5 . sl e Al 5 G (egall dawailly 18 5 a5t
A el Ailaaally ansliall Tadadnl o 5 Lgalgn Sty AiSla S LB yaieds ) Baall (it o5
5ae Jshal (KA dae Jhaind 5 agally gl Qi Jally A 555 5500 of oS Alladlly
Ayl £ L) 5ol Al 58 audaas  Jllg A$5al CallSs (s 6 aaley Lea (AiSea
Caradd il S daa)lsd (ASialinall LbieY) cplgall avads Aia tdalidal) dals))
calgadl ¥ Al

Abstract:

In this research the problem of resource allocation in Al-Raji Company for
soft drinks and juices is studied. The company wants to allocate a number of
machines to accomplish a number of tasks to complement the systemic process
as it produces several types of juices and soft drinks. If you want to allocate 6
machines, you want 4 different tasks to accomplish these tasks. The machines
assigned to each task are subject to failure, and these machines are repaired to
return to the production process again. And through the records of the company,
the times of failure of the machines were recorded in order to calculate the
probability of failure of each machine and then calculate the probability of failure
of the tasks, and also the time required for each machine to accomplish each task
was recorded. This research aims to determine the minimum expected time to
complete all the machines assigned to accomplish their tasks in the company by
using the dynamic optimization method and over finite and infinite horizons. And
through the results obtained, it was found that the amount of the machines'
completion of the tasks became close to each other, but for the first task it takes
less time than the rest of the tasks, which makes it the best policy that the
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company can adopt, then after that the second task and so on for the third and two
tasks Fourth in a row. A careful analysis of the situation also revealed that the
time it takes for each machine to complete its tasks has been reduced, and that
appropriate planning and quick and effective maintenance can enhance the
capacity of the machines and thus reduce the time and effort and continue the
work of the machines as long as possible, which contributes to reducing the
company's costs and thus maximizing the production capacity To increase
company profits.

Keywords: Resource Allocation Problem, Dynamic Optimization, Finite and
Infinite Horizon, Value Iteration Algorithm, Machines Allocation to Accomplish
Tasks.
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sl gl £3ane€ (X) oF (5) Al i ¢ () i Sy (5) Hla US sl 5k
Ll LS b dgeadl 5 il b daaY Alls (sh ddasiyal)
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t haalall) uilad)
sty planl) 5 Al Glgyddl 2y alll SIS desane b Aahal ol ks S
g ey flaally Al byl £l o Ghall b byl 5 dulaal) CASEN a B2al
AN (s OIS L KA Ade IS 5 2 lY) dkee o U3SH OIS 8 5 Lduaaal) slually d8LY

2022 (1) saad) (12) Alaall

Layme UsS5 GISA 038 () 5 calga (4) SladY QIS o3 aradl w5y QKA (e 22 (6)
5 Al 53gaY) L et 5 Jaadl I dgxice Albalall KT e 0.95 o 3550 8508 5 L Jaall
Cagll (e SVl daat sa Gl 3 PUA (e 5 43k L Cangd) sl e dlage US B
Sl Bbia¥) Cglad aladiuly 36540 8 dage X daadall IS auas JLSY adsiall
J5 lls (9) Aslaally (8) Asleall (so algal) paaad Jidl) Jainl Gilasa 320 H Aulll 520 Dha

(1) Jsaadl b i) e duasns Jadl) Jpemn in dsrdill llgl Jumass 3as 6l R(S) e

(1) & Jsas
daga JS Jb dllaia) Jia
Task 1 2 3 4
R(i)
0 1 1 1 1
1 0.8 0.8 0.8333 0.8
2 0.6 0.6 0.6667 0.6
3 0.4 0.4 0.5 0.4
4 0.2 0.2 0.3333 0.2
5 0.1667
6
R(S) 0.0384 | 0.0384 | 0.0154 | 0.0384

SIS (e lall) Ladgiall L) eyl il (e dlade Claslen ans (2) 8y Jsanlly
e JLeSY aigidll gl (e oY) aall daas g8 Cargll Liage SV Uil Jlaial aa algall JLeSY
Sl LYY sl pladialy 4580 b it 9 Lgalge ¢l diaradall IS4
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(2) a2, Jssa
CAlSal) Jant Jlatia) GlI3S g (s Ludl) ilall dad gial) 43 gY1 Slady) cild gl

_ Tasks x1 x2 X3 x?*
Machines
1 1.0667 1.1429 1.2 1.3714
2 1.0667 1.1429 1.2 1.3714
3 1 1 1 1
4 0.8772 0.8772 0.9524 1.1905
5 1.0033 1.0033 1.0033 1.0033
6 1.2 1.2973 1.2 1.3714
Probability of 0.0384 0.0384 0.0154 0.0384
failure (Ry)

® dage JS dllaaiadll LAY A 22 Gld cdahall Ay B G e a5y IS 1)
A pa TV Aleal) b Dl Cags Lsls i) e A Sl Aansilly 5 (Ttog Ricxf)
sn = Sn1 — ((0.05) * Bi Rextf  h=12,..,H) (13)
A Arpally A (S AR Galall 73 saiY) o) Al S jall Alibaall Jiai A
VRGsw) = B | min S Tie, g0k (i (sa )| )
Xnh€X(sp)

Subject to

k
Z£=1 x;‘f (Sh—l(b)) = Sh—l) h = 0;1;2; ;H
X (sp_1 (b)) = 0,h = 0,1, ..., H; k = 1,2,3,4

 alalaall g o (14) Asbadd) @l Lo il (8IS0 aeads agy Y 4l imy 53Y) il

Fu(sns) = _min [5iE s Of (xk (sa-2(8))) + E{Fua(sw)}]=
Fy(sn-1) =
min [Zi:voﬁ (x,’f(sh_l(b))) + Fy—1{Sp-1 — (0.05 X%, kailf)}]

Xp€X(Sp-1)

Subject to (15)
k=1 xf’f(sh—1(b)) = Sh—1
X (sp1()) =0,  h=01,.,Hk=1234
G sae o g cagall Jad ddlain] & R o)) 5 IS (e N=6 5 algall (e M=4 Ll
5 OIS Jdd Dot Jra G 5 il dale g8 B = 0.05 <X 565 = 6 Al Ly
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sl os o gl s iy 3 € = 0.001 Sl 5 dalel) dulaad) 8 (53 8y LeSIRd) a2
Jal MATLAB zaliy alasia) o . (chhSill) daball of GEY) s Jia 3 H ) dsleayl
Jeasill & 38 malidl DA (e 5 ¢(15) panadill A JiaY) Jall slagls dealal) dua)yleal
olial +(3) Jsandl b 5,5Saal) bl )

(3) a2 Jo>
9 Aal) LS5 Luaj s pladiul LS Band g Lgale Jgaant) o A (lebudl)o il ey

MATLAB galiy daugs lgls

Fi(s1)
n.o. iter. n.o. mach. Task 1 Task 2 Task 3 Task 4
1 43.7347 43.8109 43.8680 44.0394
2 43.7347 43.8109 43.8680 44.0394
3 41 41 41 41
S 4 35.9652 35.9652 36.0404 36.2785
5 41.1353 41.1353 41.1353 41.1353
6 49.2 49.2973 49.2 49.3714
Fy(sn)
n.o. iter. n.o. mach. Task 1 Task 2 Task 3 Task 4
1 144.0045 144.0807 144.1378 144.3092
2 144.0045 144.0807 144.1378 144.3092
§ 3 135 135 135 135
4 118.4220 118.4220 118.4972 118.7353
5 135.4455 135.4455 135.4455 135.4455
Fiy(sn)
n.o. iter. n.o. mach. Task 1 Task 2 Task 3 Task 4
1 320.0100 320.0862 320.1433 320.3147
§ 2 320.0100 320.0862 320.1433 320.3147
3 300 300 300 300
Fiy(sn)
n.o. iter. n.0. mach. Task 1 Task 2 Task 3 Task 4
1150 1 1226.7 1226.8 1226.8 1227
Fiy(sn)
n.o. iter. n.o. mach. Task 1 Task 2 Task 3 Task 4
) 1 1379.2 1379.3 13794 1379.5

Al )l Bl e s Sl dubdl o Jgeand) 5 730 da a o daY
Dall Gigluse 5$ adll oda 5 VAl U1 Al adS daed Al poes (8 Al Dy
LhSall el Bale) DA e g ala¥) ) il Gyl alasids = 3501 Ja e 5 .F(S) = 0
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Cillaal) 5ale L alaY) ga et LS 3 Jalyall e 5ayf5ie o <l Alla (365 F(S) allall ol bl
Joeand) &5 S itall DA e 5 2aadl . dalyad) (e Alage S 8 A0V adl) daShye py Al il
Ly Aol 43.7 jlaie cdal JoV) degall 2560 5 (Jo¥) sl s 41 LSl b ol lele
Loyt de 'l 43.9 cadal i LA Legall Luwailly Wl Lujas delis 43.8 ub\uu\wﬂun‘;
Slas) ligl il a8 daelal) 5 A LSW Ldele 44 Ol Lo codal a8 dalyl) dagall 1yl
Aaeailly Wl Kalgall maead 5 de b 41 il 2 230D A3SLall Luailly calgal) poend dsgladia (IS
algall Zayhll LW lad) 530 Cslast L algall raead Loy dels 41,1 il 33 Lesalal) 2Ll
degall Ly delis 36.3 ol Lo il cpa 8 Ly delu 36 jlake A 5 Al 5 1sY)
delu 49 laie AN 5 oY) Ciiegall AL Sla) 8o caglod dealad) 2L Jyaly L dal))

Moyt dele 49.4 s i La)ll dagall Al Lol 25l Logall Aol 49.3 520 cda] 5 cLujis

60

50

4
3
2
1
0

Task 1 Task 2 Task 3 Task 4

o o o

minimum Expected Time
o

Policies for Tasks at 41st iteration

B mach.1 ®mach.2 ®mach.3 mach.4 M mach.5 M®mach.6

(1) a8 Js&
LS 41 Jg) b gl Jganll a3 3 el Auidd) g dabgiall clig) ol

ok a3 (3) dsaad) e 135 LSl b g dulsal) cillaal) salehy 5 aleY) ) @hpail) ey
PDa o 54l @lld 3 K 2 il 300 LS oy Al 5 vl K s
dege IS Jadll ddlanl 5 B = 0.05 Jadll duss Hlahey dualline (5S35 5 (8 (4-3) aaladl)
5 by dele 320 @iaf 0l 5 V) ol (b 300 LhSal e oV dagall Zucalls R(S)
B Al 5 Jo¥) Sl ol A o Al degall Aol Aol 300 i ZEN <L)
1Y) cpiiSlal) il s A cdela 300 @l jian) G LS 5 L dele 320.1 il
N dele 300 coda 2al ASldly Loy dele 320.3 dahl) dogall Al
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325
320
[«b]
= 315
|_
= 310
2
g 305
x
W 300
e
>
g 295
=
£ 290
285
Task 1 Task 2 Task 3 Task 4
Policies for Tasks at iteration 300
M mach.1 ®mach.2 ®mmach.3
(2) o2 Jsa
300 sl b lgade Jguantl a3 3 ial) dubaad) 5 daBgial) By asd
1379.5
1379.45
) 1379.4
E
=  1379.35
o
g 1379.3
]
S 1379.25
X
u 1379.2
=
= 1379.15
S 1379.1
e
1379.05

Policied Zor Tasks at iteration

(3) & Jss
LS e DlgiVle Ala b gule Jgaant) a3 A1 el dbaadly daBgial) lBgY) b

delu 1226.7 wial si Jo¥) dagall cdal A1 &Sl ol 2Bl 1150 _bsall 8

Al Aegall Lualls Lujis delu 1227 5 BN 5 A0l yiiagall Luji dele 1226.8 5 clujis

1379.2 sV dagall cdal 3. JiY) Jall e Jsmall o3 53 c_u,sm Oe Ll Lo dlls b

1379.4 cajaind 5 20E) dagall Zuaally Loy dele 1379.3 Slai) 520 Aulll i jaiad 5 dela
Qg Aol 1379.5 Ayl dagall 5 Ly de L
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rela gy

coanl lgans ae \giijliey dalide algal (P (auads ACEe duball ode DA e Ulgls
s DA (e B3g0ma y g Bagane W (a0 ey Ll Aol algall (KAl las) 500 Jalil @iy
Wiage o] Ao jus uals (e Juadl 8 oY1 dagal) ()l oDl ¢ bl ansdl] 3 laliany 3l bl
cduadl 085 Al g B dagall o Aol S Dllaials oS 5 Luji delu 1379.2 i il
caa] 2l degall 50.0384 b Adlaaly 5 Loy deles 1379.3 il s Al ASlall Lually
el 1379.5 caal 88 daull degall o) cpn 3 <0.0154 Jié ddlaals Ly delu 1379.4
DS g a5 i) bW ek (3) ISl 8 00384 Jad ddlaals L
bl (& Al Jeadl (b LDl Al Juadl lid] oSa macagil) 138 DA e 5 BlgiV )
o e Y 8 5 Bagane pe 61 e delu 1379.2 Gpnes 5 Y degalls Laldl)
{(3) JSal) b damse LS 5 algall
: &laa gl

Lysd 5 Byienn Bygemn HIKA dilye DA o KA A Jeans Al JlacY) (s dlglae

il LS adf Gun DU AR 5 Jadl)l Jgean U8 QI aag Lo 13 daspad) dibuall gyl Gl
il (o Lea calill ) dagal) SIS g LAl (myat e g Lglae 530 il Ll (IS (L ddlais)
Aloal) aan Slady Aubid) sda Bubiiy s Lilh ¢ Y1 dagall Slail dalall dubd) & dabin
paliy 4ild Allall o3a 8 5 Lgiaga Loty AW UB o Jodaal) dgall 5 gl i daY (gAY
el Lea ASLall Zua i) 5ol 5215 (Ka 138 (e s AN Ly anaiin S il s b
ASEN # L)) Balyy
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