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The role of programming objectives in rationalizing
production and inventory decisions

(Case study of the Sukar Company for Pharmaceutical Industries)
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Abstract:

This study aimed to identify the extent to which the method of programming
objectives contributes to rationalizing production and stockpile decisions in the Sukar
Pharmaceutical Industries Company through an exploratory study of the organization,
the place of study through which it was found that the available productive capacity
of buildings, machinery, equipment, workers and materials is not fully exploited and
has reached The study has several results, the most important of which are:

[1] The absence of a production planning system, which enables the organization to
understand and address various production problems and choose the appropriate
guantitative tools for optimal production decision-making.

[2] Lack of attention to the reports of the production activity of each production
department related to analyzing deviations and determining their causes.

[3] Frequent and irregular outages due to lack of clarity in the production plan, in
addition to repeated interruptions in the supply of raw materials.

Among the most prominent recommendations proposed by the researcher are the
following:

1) We recommend Sukar Company to abandon the current production program and
follow the proposed written program that allows achieving a set of conflicting goals at
the same time, according to the results of the applied study.

2) We recommend industrial organizations to pay attention to the technology of
programming goals and other quantitative scientific methods used in management,
and try to take advantage of the results of scientific research in solving their problems.

3) Taking advantage of the technology provided by using computer applications
specialized in operations research sciences in planning the production process and
supervising all operations, unlike the old traditional planning.

4) Follow-up on scientific research to solve administrative problems, whether by using
goal programming or by applying new and modern quantitative
methods.
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Programming Model to Analyze the Sustainable Goals of
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Fuzzy Goal Programming :(lsix: (Arabzad & Ghorbani, 2017) 4—ui) (2
for Linear Facility Location- Allocation in a Supply Chain; The Case of

.2 Steel Industry
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' Srikant Gupta, Armin Fligenschuh,and Irfan Ali. "A Multi-Criteria Goal Programming Model
to Analyze the Sustainable Goals of India." sustainability, Vol 10, Issue 3 2018: PP 1-19.

2 S. M. Arabzad, M. Ghorbani, M. J. Ranjbar, Fuzzy Goal Programming for Linear Facility
Location- Allocation in a Supply Chain; The Case of Steel Industry, international Journal
of Research in Industrial Engineering, Vol 6, n 2, 2017, 90-105.
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! Orumie,Ukamaka Cynthia, New Approach to Solving Generalised Linear Goal
Programming Problem, Mathematics Applied in Science and Technology, ISSN 0973-6344
Volume 9, Number 1 (2017) pp 1-22 .

2 Ziba ARUIMANDZADEH, Mohammadreza SAFI, A goal programming approach for solving
random interval linear programming problem, urkish Journal of Mathematics,DOI:
10.3906/mat-1509-65, 2017.
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MULTI OBIJECTIVES :0ls2 ( Dinesh & Sridhar, 2016) Ay (5
OPERATIONS DECISIONS BY USING GOAL PROGRAMMING FOR A
. SMALL SCALE ENTERPRISE
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! DINESH KUMAR & SRIDHAR K, MULTI OBJECTIVES OPERATIONS DECISIONS BY
USING GOAL PROGRAMMING FOR A SMALL SCALE ENTERPRISE, Impact Journals, Vol.
4, Issue 8, Aug 2016, 7-12
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Application of fuzzy goal :(lsis (Kumar & Dutta, 2013) 4uls (6
programming approach to multi-objective linear fractional inventory

. model
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Weighted Additive Fuzzy Goal :(\sixs (Mekidiche et al, 2013) 4wl (7

.2 Programming Approach to Aggregate Production Planning
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Al dadadl) daayl) A Sk dajs JAT LINGO  fignalll daja alodd ) o3 G dolaal)

il ZEY) A e Jouanlly daialsl

1 Kumar, D. Dutta and Pavan. "Application of fuzzy goal programming approach to multi-
objective linear fractional inventory model." International Journal of Systems Science, Oct 1,
2013: PP 2269-2278.

2 Mohammed. Mekidiche, Mostefa Belmokaddem, and Zakaria Djemmaa. "Weighted Additive
Fuzzy Goal Programming Approach to Aggregate Production Planning." I.J. Intelligent Systems
and Applications, Vol 5, No 4 2013: PP 20-29.
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Fuzzy-Chance Constrained Multi- :lsix (Nayebi et al, 2012) Ay (8

.I Objective Programming Applications for Inventory Control Model
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Setting inventory levels of CONWIP :lsis: (Helber et al, 2011) )y (9

.2 flow lines via linear programming
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Jashaal Aoyl 038 (b ausgill @3 a8y L aldaill 2 YD Jana o apant] e iy 8 Adlkdl)
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1 Mohammad Amin Nayebi, Mani Sharifi , Mohammad Reza Shahriari, and Oveys
Zarabadipour. "Fuzzy-Chance Constrained Multi-Objective Programming Applications for
Inventory Control Model ." Applied Mathematical Sciences, Vol 6, No 5 2012: PP 209-228.

2 Stefan Helber, Katja Schimmelpfeng, and Raik Stolletz. "Setting inventory levels of CONWIP
flow lines via linear programming." Business Research, Vol 4, No 1 2011: PP 98-115.
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Revised multi-choice goal :0lsia: (Paksoy & Chang, 2010) Ay (10
programming for multi-period, multi-stageinventory controlled

.1 supply chain model with popup storesin Guerrilla marketing
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A Goal Programming model for :¢lsix: (Mezghani et al, 2009) Aoy (11

.2 Aggregate Production Planning problem
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1 Turan Paksoy, Ching-Ter Chang. "Revised multi-choice goal programming for multi-period,
multi-stageinventory controlled supply chain model with popup storesin Guerrilla marketing."
Applied Mathematical Modelling, Vol 34 2010: PP 3586-3598.

2 Mouna Mezghani, Abdelwaheb Rebai and Abdelaziz Dammak. "A Goal Programming model
for Aggregate Production Planning problem." Int. J. Operational Research, Vol 4, No 1 2009:
PP 23-34.
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7 Glycerin g 779800
g Perfum(fresh g 457000

melon)
9 Salicylic Acid g 382960

10 Perfum (Ocean) g 243000

11 Tube 25g tube 331119

Gull Joan digad dliaw dieg aSll (e b 25 (g9an sl 0o Ble 0 plall adl ¢
LS U] 3 Lol oaall o) Ljsl) ekl Jaan ) siall

L) Jae cilatial) il Lasdiuall oSl 9 28 Jgaa

F&F Sun F&F Sun sensitive F&F Ultra care
! [tem Qu.a |l [tem Qu.a il [tem Qu.a i
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2 Oats| 1.25| 2 Oats| 1.75( 2 Oats | 1.625
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3 TiO2P| 0.5] 0.75| 0.75| 974350
4 MCX | 1.875[1.875| 1.875| 971340
5 CRY| 25 0 0 246760
6 POLY S| 0.875 0 0 143380
7 Glycerin 1 1.5] 1.25 795460
g | Perfum(fresh | o1 eos 1 0| 622750
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: 2
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98704 | 42655 | 125670 | 267029
17| 18.25 17.75 | 4687064 87591380
1.25 1.75 1.625 | 402240 402240
0.5 0.75 0.75 | 175595.8 974350
1.875| 1.875 1.875 | 500679.4 971340
2.5 0 0| 246760 246760
0.875 0 0 86366 143380
1 1.5 1.25| 319774 795460
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Microsoft Excel 15.0 Answer Report

Result: Solver found a solution. All Constraints and optimality
conditions are satisfied.

Solver Engine

Engine: Simplex LP

Solution Time: 0.031 Seconds.

Iterations: 3 Subproblems: 0

Solver Options

Max Time Unlimited, Iterations Unlimited, Precision 0.000001, Use
Automatic Scaling

Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer
Tolerance 1%, Assume NonNegative

Objective Cell (Max)
Original
Cell | Name Value | Final Value
$D$2 0 267029
Variable Cells
Original
Cell | Name Value | Final Value Integer
$A$2 0 98704 Contin
$B$2 0 42655 Contin
$CS$2 0 125670 Contin
Constraints
Nam
Cell e Cell Value Formula Status Slack
$DS$1 $D$10<=$F$1 Not
0 37323.125 0 Binding | 585426.875
$DS$1 $D$11<=$F$1 Not
1 94252.5 1 Binding 288643.5
$DS1 $D$12<=$F$1
2 125670 2 Binding 0
$DS$1 $D$13<=$F$1 Not
3 267029 3 Binding 64090
Not | 82904315.7
$D$3 4687064.25 | $D$3<=$F$3 Binding 5
$D$4 402240 | $D$4<=$F$4 Binding 0
Not
$D$5 175595.75 | $D$5<=$F$5 Binding | 798754.25
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Not

$D$6 500679.375 | $D$6<=$F$6 Binding | 470660.625

$D$7 246760 | $D$7<=$F$7 Binding 0
Not

$D$8 86366 | $D$8<=$F$8 Binding 57014
Not

$D$9 319774 | $D$9<=$F$9 Binding 475686

ol padda

iasioadd) B s dendal) sy Gl ey waiasall QY1 sl il gy
JiY) Jall dad Lyl ewmgng dall ey Aabadll Ayl alads wly Jal) 320k (solver
Oy g prall Cihpstiall Jolall ad N ALYL dad) Joas (8 leaags Sy Al
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Bgiall LY Jsall BlieS o Ao piagall 25l o

Qs aladianly dubadl) daasll (385 Su ASHd (& g UV aali aulind da 12 ) J2a

iedl 3wy el anl | alsl) A aSl | A amial) Al | A o <)

Ladaaly Lga P alanl

X1 F&F Sun 100000 37476 98704

X2 | F&F Sun 100000 29893 42655
sensitive

X3 | F&F Ultra care 100000 33867 125670

& ganal 300000 101236 267029
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Lingo 180 - Lingo Mod

File Edit Solver Window Help

Digal@ b)) =] Yo sRBr =le=E 2

min=d1minus;
0.6*u+0.5*h+0.55*%v=144000;
1*u+1*h+1*v+dIminus-d1plus=267029;

;u+994*h+1051*v+d2minus-d2plus=150000000*1130
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Linga 180 - Solution = 2 |
File Edit Solver Window Help

Olga|S| L nd o velo 2Eme B8 2 e

[P Lingo Model - Lingel = [@]
min=diminus; o = | I
0.6%u+0. 5*h+0. 554 v=144000; Lings 18.0 Seiver Status [Lingol] B |
1*u+l*h+l*vediminus-diplus=267029; -
1130*u+994*h+1051*v+dZminus-dZplus=150000000; [ Sobver Status 1 ~Variables

Model Class: e Tota o
Morrear: L]
State: Glewal Opu Intsgers: @
Dibjective: o -~ Constrans
Indeashity: -] Tolak 4
Horlnear °
Iteestions: 3 L
1~ Extended Sobver Status 1 Tolat a4
- L]
Sobver Typa: 5 | ockget J
Best Oby oo .| Genssior Memony Ued K] —
Ot Bouret A
Steps: - e ~ Elapaed Rurtime [Hmerss]——
Active: = 00:00:00

m
File Edt Solver Window Help 1=12)x)

Dlz(alE@] Lble] o] Yile| oEme Bl 2

Global cptimal sclucicn found.
Objective value: 0.000000
Infeasibilities: 0.000000
Total sclver iterations: 3
Elapsed runtime seconds: 0.06
Model Class: iF
Total varisbles: 7
Nonlinear variables: L]
Integer variables: o
Total constraincs: 4
Honlinear constraints: o
Total nonzezos: 14
Nonlinear nonzeros: ]
Variable Value Reduced Cost
D1MINUS 0.000000 1.000000
U 0.000000 0.000000
H 57319.00 0.000000
v 209710.0 0.000000
D1PLUS 0.000000 0.000000
D2MINUS 0.000000 0.000000
DZPLUS 0.1273803E+00 0.000000
Row Slack or Surplus Dual Price
1 0.000000 -1.000000
2 0.000000 0.000000
3 0.000000 0.000000
4 0.000000 0.000000

Global optimal solution found.

Objective value: 0.000000
Infeasibilities: 0.000000
Total solver iterations: 3
Elapsed runtime seconds: 0.06

Model Class: LP
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Total variables: 7

Nonlinear variables: 0

Integer variables: 0

Total constraints: 4

Nonlinear constraints: 0

Total nonzeros: 14
Nonlinear nonzeros: 0
Variable Value Reduced Cost
DIMINUS 0.000000 1.000000
U 0.000000 0.000000

H 57319.00 0.000000

V 209710.0 0.000000
D1PLUS 0.000000 0.000000
D2MINUS 0.000000 0.000000
D2PLUS 0.1273803E+09 0.000000
Row Slack or Surplus  Dual Price

1 0.000000 -1.000000

2 0.000000 0.000000

3 0.000000 0.000000

4 0.000000 0.000000
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min=d2plus;
0.6*u+0.5*h+0.55*v=144000;
1*u+1*h+1*v+dIminus-d1plus=267029;
1130*u+994*h+1051*v+d2minus-d2plus=150000000
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Fle it Sober Window Help
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min=d2plus;

0.6*u+0,5*h+0,55*v=144000;
1*u+1*h+1*vediminus-dlplus=267029;
1130-u+991~n+1osrmmdas-dzplus-nuaooeoo:

Lingo 18.0 Soher Staus [lingo1]

Sove e Vs
HModHl s ) Tod ?
Nornesr 0
Siate: Global Ope Integers: [
Objective 12120008 | o
Irfeasbiy 0 Toit d
Norinear, 0
Itesahions: 1
~Nonzers
~Eended Sob Sty ————— | T 1
ol Tpe: o g
Best Ok ~ Generalos Memory Used [£)—
ObiBond 3
Step Ehpoed urtine ) —
Acive: 00:00:00

Upddelenat )
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I3 Lingo 180 Soluton Report o@ R
EFIE Edit Sobver Window Help -8l

Dl(Bl&| +[=[@] 2|2 o] Ol (nE| BolE 28

Global optimal solution found.
Objective value: 0.1212000E+09
Infeasibilities: 0.000000
Total solver iterationms: 1
Elapaed runtime seconds: 0.09
Model Class: LP
Total variables: i
Nonlinear variables: 0
Integer variables: 0
Total constraincs: 4
Nonlinear constraints: 0
Total nonzeros: 14
Nonlinear nonzeros: 0
Variable Value Reduced Cost
D2PLUS 0.1212000E+09 0.000000
U 240000.0 0.000000
H 0.000000 52,33333
v 0.000000 15.16667
DIMINUS 27029.00 0.000000
D1BLUS 0.000000 0.000000
DZMINUS 0.000000 1.000000
Row  Slack or Surplus Dual Price
0.1212000E+09 =1.000000
) 0.000000 -1883.333
3 0.000000 0.000000
4 0.000000 1.000000
For Help, press FL NUM Ln], Coll §59p

Global optimal solution found.

Objective value: 0.1212000E+09
Infeasibilities: 0.000000

Total solver iterations: 1

Elapsed runtime seconds: 0.09

Model Class: LP

Total variables: 7
Nonlinear variables: 0
Integer variables: 0
Total constraints: 4
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Nonlinear constraints: 0

Total nonzeros: 14
Nonlinear nonzeros: 0

Variable Value Reduced Cost
D2PLUS 0.1212000E+09 0.000000
U 240000.0 0.000000

H 0.000000 52.33333

VvV 0.000000 15.16667
DIMINUS 27029.00
DI1PLUS 0.000000
D2MINUS 0.000000

0.000000
0.000000
1.000000

Dual Price
-1.000000
-1883.333

0.000000
1.000000

Row Slack or Surplus
1 0.1212000E+09
2 0.000000
3 0.000000
4 0.000000
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