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Welcome to the 10" Annual IEOM Society International Conference
Dubai, United Arab Emirates

To All Conference Altendees:

On behalf of the IEOM Society Intemational, we would ke 10 wedcome you to Dubal, United Arab Emirates and the 10™ Annual
International Conf, on Industrial Engineering and Operati Management. This unique intemational conference
provides a forum for academics, researchers and practitioners from many industies to exchange ideas and share recent
developments in he fields of industrial engineering and operaions management. This diverse international event provides an
opportunity to colisborate and advance the theory and practice of major rends in industrial engineering and operations
managemenl. There were more than 700 papers/absiracts submitled from 60 countries, and after a thorough peer review process,
approximately 470 have been accepted. The program indudes many culling-edge lopics of industrial engineering and operalions
management. The theme of the conference is “Operational Excellence in the era of Industry 4.0°.

This conference will address many of the issues concerning continuous improvement for quality and service. Our keynole speakers

will address some of these lssues:

Dr. Mr. Osman Sultan, CEO of Emirates Integrated Telecommunications Company (du), UAE

Dr. Ofver Elbracht, Vice President Siemens / Managing Parner Siemens Consulting Middle East, Dubal, United Arab Emirates

Dr. Rubén Elviva Herranz, Services Program Manager, Alrbus Defence and Space, Military Alrcraft, Madrid, Spain

Professor Ammar Kaka, Provost, Heriot-Walt University Dubai and Vice-Principal (Dubai), Herot-Watt University, Dubal, UAE

Dr. rahim Alharkan, General Director for King Salman Institute for Entrepreneurship (KSIE), King Saud University, Riyadn

Dr. All Diabat, Global Network Professor of Civil and Urban Engineerng, New York University Abu Dhabi, UAE

Dr. Nicklas Dahistrom, Human Factors Manager, Emirates Alfines, Dubai, UAE

Dr. Mohammad T. Khasawneh, Professor & Chair, Systems Science and Industrial Engineering, State University of New York

at Binghamion, USA

Harry Kasuma (Kiwi) Aliwarga, CEO and Co-Owner, UMG Myanmar, indonesia

s Dr. Yousel Al-Assal, President, Rochester Instilute of Technology (RIT) - Dubai, Dubai Sikcon Oasls, Dubai, UAE

« Prof. Dr. Bhaskar Bhandarkar, Director General, Institution for innovation, Industrial Engineering & Entrepreneurship, Principal
Investigator IUSSTF India, Former Chairman of NIE

« Dr. Sayyad Zahid Qamar, Assodate Professor, Mechanical and Industrial Engineering Department, College of Engineering,
Sultan Qaboos University, Al-Khoudh, Sultanate of Oman

« Professor Charles Mbohwa, Pro-Vice Chancellor Strategic Partnerships and Industrialization, University of Zimbabwe

The 17" IEOM Society Global Enginesring Education session will feature distingushed speakers who will discuss the workforce
mm«QMgmwlmmwnmmwd.Oﬂlmmmmdum loT, Al,
data analytics, iCloud, cybersecurity, aulomation, digital manufacturing and MSV. Industry Soluions will showcase best industry
practices as well as shared experiences. Six panel sessions have been planned. They are: Industry 4.0, Global Engineering
Education, Supply Chain and Logistics, Lean Six Sigma, Women in Industry and Academis and Healthcare Improvement.

The IEOM Society would like 1o express our deep apprecialion 10 0ur SpONSOrs, university panners, organization partners, exhibitors,
suthors, reviewers, keynote speakers, panelists, rack chairs, advisors, the local commitiee and the many volunteers who have

given so much of their time and talent 1o make this unique intemational conference an overwhelming successful event.

University of Sharjah and Zayed University, conference hosts, welcome all participants to Dubal. The IEOM Society Conference
Planning Commitlee hopes you will enjoy Dubai and all that it has to offer with s diverse culture. rich history and exceptionsl
cuisine.

L O

Lastly, our sincere best wishes 10 you all for a successful conference and an enjoyable stay in Dubai.
Enjoy the conference!

Dubai Aviation Engineenng Projects Enymumﬂl;l'nu;
Dubas, United Arab Emirates Colege of Engineering
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JTEOM Dubel Conference PARALLEL SESSIONS March 10-12, 2020

4:30 - 6:00, WEDNESDAY Data Analytics Room 4
Session Char: Benched! Houa, hellue of Heath and Satety - Univarsity of Batna I, Fesdis, Batna, Algena

DS of School F i DePs, Indis aing Deciaion Tree Algerithm

A Bh and 8. Balia, Dy of E: dian Instiute of Techndogy Daehi New Dahi Dadni insia

D 562 Dwvad of analytical models 1o ) Behavecr in the web ser vice portal of 3 Mexk [ iy

Jame Ountarar, Ana Lucia Abdape, Sk Guasab, anad Tanya Vicions Cabwlio + UDEM Mo Loon Maxco
D637 Fraction on Red Betel Leal M [ ) as Antit 5 dha typii

M Chairul Basnun Umanaio, and Rosita Mangs U of lgra Buru, Nambea, 37571, Indonisia Nambes Maluhy nooness

D 0sT Indicater distance and coler efects in comprehenséion of multiple ime series graph

Rosem ary Seva, Katina Cringn, Nicoks Estosta, and Judy Anm Wy, Du La Salle Unisersity Manla NCR Priiogines
D324 Road sccadent da from the use of model 1o the delnltion of publie actions

Bancherd Howla, Insilue of Health and Satety - Universly of Batna 2, Fesdis, Batna, Aljeria

DEES  Sccial Media and CSR of Indian Companis

Deeplirsr Vearwan, Ammila of Business, Incia

Prof. Shakar Batw PRD, Foundng Head, AMRITA Vishwa Vidyapestham, Bergaur, hdis

4:30 - 6:00, WEDNESDAY Product Design and Development Room §
Satsion Chawr Myzan Noor, Universly Kuda Lumpu Kuadla Lumpur sildyeh peselutuan Maaysa

D327 A s wh for & C reial Product

Tanwir Ibna Kaisar, and AWM Kais Bin Zaman, Depar of and Pr Engl 4 Bang v of Eng g and Ty Gy [BUET). Dhaka,
Barglasesh

D438 An Experimantal Study on the P of a Newly ctric Device

Lorean Alyana 5. Macasu, Mhmwmumumnmwumm g W Magua ity

D47 Dt gn and bmpleswntston of 4 Nurse Robot
Ahmed Bensenouci, Amal Jory -1 Alinari, Sara Mghamd, and Shahad Akayd, Electical and C Engir g D Efat
Unbearsily, Jeddah, Makiah, Saud Arabia

D386 Devsbopment of a Low-Cout Solar Water Purifier Using Metaheuristc Process

Soura Kuamar Ghosh, and M. Mamures Rashks, Deparmant of Indusyial and Production Eng G Bany # y of Textles, Dhaba, Bangladesh
mmmmmtmwnmum Urdvarsity of g and T a g
Istat Zarin Era. Deparment of Industrial and Manager ¥ Engnaaring, West Virgiia Univerity, Unded States
D70 Mobile Application: The Study of Dé of R b Erar gy for Primary Schook Students

Myzan Noor, and Sl Naghah Oaman uddin, University Kuaka Lumeur Kuata Lumpur wiayah cerseusan Maliysia

D465  Planis Extract Based Antibacterial Nanofily ous Mats lor Beomedcal Applications

M Ancius Shahi, and Ayub All, Dhaka University of Enginesring A Technokagy (DUET) Gazipur 1707 Bangladesh

0243 ALite Cycle Assessment (LCA) - Based n e of & Re-Ci Systum for Secondhund Teitbooks in e Phiippines
Mandn 1. Norefia, and Mark Andrew 0. Acot, Schodl of Erg G an Engiraaniog Mandg Mg | v Manda Manla, Préogines
4:30 — 6:00, WEDNESDAY Operations Management Room 6
Basson Chair Friya Sachin Decks, Diparsmart of Physcs, 0.5 Tompa ATs, Cemm. & Soance Colege,Chandur Bazar, DEL Amravan (W.5) Inda

D138 F 9t B Q Fire A review

RALDIM. Rafinayake, P. Sridaman, and M.D.T.E Abaynayake, Univarsity of b [ Province, Sr Lanka

D332  From L Riview 1o € al erk for Evabuation of F of Servics Supply Chain
mmnnﬁnm" of Maragemane S1umes, Malay Insthute of T gy Jaipur, Jaipur (INDIA) Aaipur Rajasan, hake
D14 Modelin d and ] of Food Chain

Abshay Patatar, mmlmarm;.mmun
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Abstract

PT. Diva Mitra Bogatama is a company engaged in scasoned [Tour industry. One of its products is crispy retail. In
the production process, PT. Diva Mitra Bogatama does not use quantitative calculation methods in planning and
controlling raw materials, thus, the company often has problems and losses of the availability of raw materials,
Therefore, it is necessary to use mlaplicuiion program for planning and controlling raw materials. Through this
application program, the company can be facilitated in calculating the planning and control of raw materials so
that losses due to excess raw materials, and delays in delivery due to hampered production processes can be
reduced. Forecasting method chosen based on the smallest error is cyclic. The MRP methods are LFL. EOQQ,
LUC. IBQ. and Silver Meal. Another calculation method is continuous review (Q, r) backorder method. The
chosen method is the method that has the smallest cost. The cost of wheat flour using the continuous review (Q, 1)
backorder method 1s Rp 106.371.229 and the cost of corn flour with continuous review (Q, r) backorder method
is Rp 24.609.342.

Keywords: Inventory, Forecasting, MRP, Application Program

1. Introduction

PT. Diva Mitra Bogatama is a company engaged in seasoned flour industry located in the Pulo Gadung
industrial area. One of its products is multipurpose seasoning flour or Crispy Retail. At present, PT. Diva Mitra
Bogatama does not use quantitative calculation methods in planning and controlling raw materials. As a result,
the company often has problems in the availability of raw materials. The lack of raw materials causes delay in
distribution, moreover, the stacked up raw materials also causes losses. Therefore, it is necessary to use an
Ebplication program for planning and controlling raw materials. Through this application program, the company
can be facilitated in calculating the plamning and control of raw materials so that losses due to excess raw
materials, and delays in delivery due to hampered production processes can be reduced.
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2. Literature Review

2.1 Forecasting

According to Astana, 2007 [1], forecasting is the process of estimating (measuring) the amount or number
of things in the future based on data in the past th are analyzed scientifically, specifically using statistical
methods. The forecasting methods that are used are single moving average, double moving average, weighted
moving average, single exponential smoothing, double exponential smoothing, linier regression , and cyclic. The
methods that are used to find the smallest error (the best method) in forecasting methods are MAD, MSE, MAPE,
and SDE. The cyclic method is a periodic up or down in the long run [2].

2.2 ABC Analysis

ABC Analysis is a method of classifying goods based on rank values from the highest to lowest values. It is
divided into 3 large groups called A, B, and C. According [3]. ABC classification is as follows: Class A: 20% of
inventories, value of 80%; Class B: 30% of inventories, value of 13%: Class C: 50% of inventories, value of 5%.

2.3 Safety Stock

Safety stock is nventories that are indicated to overcome excess demand or use of raw materials, because
there is uncertainty in the level of demand and waiting time, which is saved to reduce the risk of shortages of raw
materials [4].

2.4 Material Requirement Planning Methods )

Material Requirement Planning Methods that are used in this §B8carch are Lot for Lot, Economic Order
Quantity, Period Order Quantity, Silver Meal, and Least Unit Cost. Period Order Quantity or POQ method is a
method for keeping fixed orders every period of the EOQ adjusting to the amount produced or purchased. The

—
W 16 AR e v — m — x
POQ formula is as follows: EOTI - = (1

Remarks:

EOI is an economical ordering interval in one period
C is the cost of ordering each time

H is the percenlage of storage costs per period

P is the price or cost of purchasing the unit

R is the average demand per period

2.5. Continuous Review (Q,r) Backorder Method

This method is an inventory model that serves to prevent companies from experiencing a shortage of raw
material supplies to goods desired by consumers, so that the company can delay the fulfillment of demand for
goods and imfffidiately makes emergency reservations, on the other hand consumers want to wait until the goods
arc available. This Continuous Review Backorder Method can calculate (Safety Stock), (Reorder Point), (Stock
Out), so the total cost can be minimized (Gozali, 2013). How to calculate:
a.Calculates the Q@ value in the condition without the stockout with the formula:

Q‘. :\/'ZDJ[S!"!'IT‘;G”QU()I”
] h‘;

.......... (2)
Remarks:
Dj is amual average demand
Sj is setup cost
T} is the cost of backorder cost per unit
9119 (K)ij 3 expected number of stockout units
hj is holding cost per unit per year
b. Calculates the Order Stockout Rate (OSORj) or P(M=B)
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hjQoj

e’ o .(2a)

OSOR,; =

c¢. Calculates safety factor (k)ij or zij from OSOR] using a standard normal distribution table.
d. Calculates the partial expectation g(k)ii or E(z)
a(K); = Qi USOR,
1
oy j

e. Calculates Unit Stockout Rate (USORj).

f. g(k)ij put back into the formula Qij to find the lot size.

g. Looking for the value of g (k) 1j from the calculation of QQij with the help of USUR;] that has been calculated.
h. Calculates reorder point (Rj)

Ri=Dj*ki*auj
i. Calculates safety stock (SS).
§§=kxo,; i

J. Calculates the amount of backorder unit (Bj).

B=ua,9 (k)_;'

...................... (2¢)
k. Calculates the frequent of ordering raw materials (mj).
D.
!
m; = —
/4 Q;

......................... (2)
. Calculates the order interval for raw materials (T})
T = 1_9
m; D;
/ . L —. (2g)
m. Calculates Unit Service Level (USL)

USL;= I — USOR;
n. Calculates the total inventory costs.(TC)

5D Q DB,
T(.]:D;Pr+(fu—)+ n,(?+ss,)+(u—) _
J i 2i)

3. Research Methodology
The object of this refBlirch is PT. Diva Mitra Bogatama which is located in Pulo Gadung Industrial Arca.
The research methodology can be seen in figure 1.
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4. Result and Implementation

4.1 Data Collection and Parameters

The data collection activity starts from retrieving the existing primary data of products demands, order cost.
inventory cost, and lead time for each product items. For Forecasting analysis, this research uses the time series
demand data of analysis. The data used to calculate the demand forecasting data does not always have to meet the
normal curve standard requirement.

4.2 Result of Calculation
The demand of crispy retail from January 2019 until December 2019 can be seen in Figure 2.

Demand of Crispy Retail in 2019
2250
2000 A
1750
1500
1250 —
1000 // \/ \/\
750
500
RN RN N SIS S
& '-6‘0 g W= 5 &£ N F & &
& & ‘3&.@ oF ‘\0“‘0 QQ“’G

Figure 2. Demand of Crispy Retail Order cost, holding cost, purchase cost, and lead time ¢an be seen in Table 1.

Table 1. Order Cost, Holding Cost, Purchase Cost, and Lead Time

Raw Materials B} der Cost Holding Cost Purchase Cost Lead Time
Wheat Flour EER 5.750.000 Rp 10.000 Rp 6.500 1 month
Corn Flour Rp 5.500.000 Rp 12.000 Rp 7.500 1 month

The results of caleulation of error values of various forecasting methods can be seen m Table 2.

Table 2. The Calculation of Error Values of Forecasting Methods

Method SMA2 | SMA3 | SMAS | DMA2 | WMA3 | SES0,1
MAD 370 313.22 | 25457 | 43833 323 280.27
MSE 220150 | 173003 | 831302 | 293703 | 172623 | 148609
SDE 409.2 441.17 353.12 574.82 440.68 404.31

MAPE(%) 33.99 20.6 28.64 43.09 30.54 | 22.27

Method SES0,3 | SES0.5 | SES0,7 | SES0,9 | SIKLIK | LINIER
MAD 29536 | 317.82 | 352.55 378 23033 | 233.92
MSE 151735 | 161822 | 177075 | 199505 | 803368 | 100020
SDE 40854 | 42191 | 44134 | 46846 | 29604 | 330.32
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Methad SMAZ | SMA3 | SMAS | DMA2Z | WMA3 | SESO0,1
MAPE(%) | 25.55 28.11 30.97 32.59 18.96 20.22
Method DESD,1 | DES03 | DES0,5 | DES0,7 | DES09

MAD 310 359.9 4424 492 607.5

MSE 150993 | 183007 | 234216 | 318913 | 473130

SDE 42959 | 472.94 | 535.04 | 62433 760.44
MAPE(%) | 2631 32.76 39.18 41.55 52.17

The results of forecasting in 2020 using the cyclic method can be seen in Table 3.

Table 3. Forecasting in 2020

Month Result Month Result Month Result Month Result
Jan 994 April 994 July 992 Okt 992
Feb 1371 Mei 1371 August 1371 Nowv 1369
Mar 1215 Jun 1215 Sept 1215 Dec 1218

The results of ABC analysis of crispy retail raw materials can be seen in Table 4.

Table 4. ABC Analysis

Fund Cumulative
Absorption Percentage of | Percentage Cumulative
No Raw Materials Percerl:ts: o Fund of Ttem Percentage of Item | Category
o g Absorption Type (%) Type (%)
(%) (%)
1 Wheat Flour 66,44 66,44 10,00 10,00 A
7 Corn Flour 10,10 76,54 10,00 20,00 A
3 Smooth MSG 929 85.83 10,00 30,00 B
4 Tapioca Flour 404 89,87 10,00 40,00 B
Batter 252 92,39 10,00 50,00 B
5 Crisp/Kreation 20
s
6 Premix 248 94,87 10,00 60,00 B
7 White Pepper 1.82 96,69 10,00 70,00 C
8 Smooth Salt 1,70 98,38 10,00 80,00 1
9 SAPP 1.01 9939 10,00 90,00 C
10 Sodium 061 100,00 10,00 100,00 C
Bicarbonat

The results of safety stock’s calculation from category A can be seen in Table 5.

Table 5. The Calculation of Safety Stock of Crispy Retail Raw Materials

Raw Materials | Standard Deviation (95%, 7=1,65) | Safety Stock (kg)
Wheat Flour 122,78 202,58

16,18 26,69

Com Flour
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The mastefffhedule for wheat flour production can be seen in Table 6 while the master schedule for com flour
production can be seen in Table 7.

Table 6. Master Schedule of Wheat Flour

Time Past )

Period | due ! 2 3 4 5 6 7 8 9 10 11 12
l"-osi.-lfqu T54.73 | 104087 | 92251 | 75473 | 1040.74 | 92251 | 75321 | 1040.74 | 922,51 | 75321 | 103908 | 924.17
Table 7. Master Schedule of Corn Flour

Time Past )

Period | due | ! 2 3 4 5 6 7 8 9 10 1 12
Sales 99.44 137.14 121.54 99.44 137.12 121.54 9924 137.12 121.54 9924 136.90 121.76
Forecast

The method of calculating the planning and control of wheat flowr raw materials can be seen in Table & and the
raw material of corn flour in Table 9.

Table 8. Calculation of Total Costs of Wheat Flour's Raw Materials

Methods Costs
Purchase Order Holding Total Costs
LFL Rp70.648.617 Rp69.000.000 Rp0 Rp139.648.617
EDQ Rp72.972.545 Rp63.250.000 Rp55.415.181 Rpl191.637.726
POQ Rp70.648.617 Rp34.500.000 Rp54.362.332 Rp88.862.332
Silver Meal Rp70.648.617 Rp69.000.000 Rp0 Rp139.648.617
LUC Rp70.648.617 Rp69.000.000 Rpo Rpl139.048.617

Continuos Review

(Q.r) Backorder

Rp 106.371.229

Table 9. Calculation of Total Costs of Corn Flour's Raw Materials

Methods Costs
Purchase Order Holding Total Costs
LFL Rpl0.740.136 Rp66.000.000 Rp0 Rp76.740.136
EOQ Rpl2.402.765 Rp27.500.000 Rp24.297.917 Rp64.200.682
POQ Rpl10.740.136 Rp22.000.000 Rpl18.252.725 Rp40.252.725
Silver Meal Rpl10.740.136 Rp33.000.000 Rp8.594.835 Rp52.334.971
LUC Rpl10.740.136 Rp22.000.000 Rpl18.252.725 Rp50.992.861

Continuos Review
(QQ,r) Backorder

Rp 24.609.342
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Application Program
The application program that will be designed is a program that helps company in calculating material

requirements planning and probability inventory control of crispy retail products. There are several calculation

features:

1. Forecasting: The company input the demand data for one year, they can choose several forecasting methods,
and they can also know the best method (with smallest error valuc).

2. Calculation of total cost with material requirement planning’s methods: lot for lot, economic order quantity,
periodic order quantity, silver meal, and least unit cost.

3. Calculation of total cost with continuous review (Q,r) backorder method.

4. The summary to know the best method for each raw materials.

5. Conclusion

The best forecasting method for crispy retail products is the cyclic method. This method has the smallest error
value compared to other methods. Based on ABC analysis. the raw materials for crispy retail products included in
category A are wheat flour and corn flour. The calculation of safety stock for wheat flour is 202.58 kg and for corn
flour is 26.69 kg. The method used for the calculation of raw materials are POQ for wheat flour worth Rp
88.862.332 and the continuous review (Q, r) backorder method for corn flour worth Rp 24.609.342. Both methods
are chosen because they have the smallest total cost.
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