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Abstract: In entering the era of free trade, manufacturingustries are often faced with complex problems in
taking a decision to achieve company goals. On¢ha$e goals is to minimize production costs and imee
profits or profits obtained to ensure the survieithe company. PT.KOPIN is established since lf8he field of
equipment dinnerware made of porcelain, such asgldowls, cups, tea pot, and saucer. This stocyskes only
on the production of plates. Some of the probldmas éccurred in each producing plates in the comp@malways a
remaining balance of raw materials for the raw mal® used are not depleted. This is a waste fercttmpany
because it is expected to cause the productiomiplgrproblem, especially in terms of determining #imount of
raw materials needed and how many of each produbtietmanufactured for the company to make a puoofit
maximum profit. The purpose of this study was ttedmine the amount of product to be produced bypilage
companies using De Novo Programming so as to obiteimaximum profit.

Keywords: De Novo Programming, Product Planning Optimizatierofit.

Introduction

Indonesia (ASAKI) Indonesia ceramics productionuwoé grew 13 % in 2014 to 480 million square metdrs

2013. With a turnover of 30 trillion IDR in 2014aaficted 2015 Indonesian ceramic turnover incre&selb
trillion IDR. Growth driven by the proliferation gbroperty business in Indonesia and internationatket that
accompanied by the shifting people's lifestyle seafduxury goods. Increased property businessddte need for
ceramics such as tiles, ceramic sanitary warenderarnaments and food tableware increases. Whiléirgy in
public life led to increased demand for ceramimie

I n recent years the ceramic industry in Indonesjaragiressing. Data Various Ceramic Industry Asdaiaof

Other things that influence development of the mécaindustry in Indonesia is the availability ofaranaterials
from natural Indonesia that meet the needs of deragmoduction. One of ceramics that most in demagd
consumers is tableware because it is the most cotynused products. Thus increasing population nthdeneed
for tableware is also increasing. The high demasrdtdbleware encourage employers increase thettuptimn
capacity.

Keeping consumers satisfied, the company used duglity raw materials, so company only produce rqghlity

tableware. The company is engaged in equipmentkedivare made of porcelain, such as plates, bowfss ofitea
pot and saucer. This study focuses only on the ymtimh of the plate. Because of company’s diffiguib

determining the optimal quantity of production iocardance with the availability of its resourcescls as raw
material, labor and machinery. Companies expengndifficulty in determining how many units of eagtoduct to
be manufactured optimally so that the company @am ghaximum benefit.

In addition, within producing each plates are alsvayade some remain raw materials because the raeriaba
used are not depleted. It is considered an exte@gfor the company, because an estimated ore oason is
problem of production planning, especially in terofisletermining the amount of raw materials neefdedertain

without excess or waste and how much of each ptqulate to be produced.

One method that appropriate for problems solvirag fay the company is using De Novo Programmingnd®eo
Programming method approach in solving the optitiomaproblem is done with a total system approawbaning
that in addition to determine the best combinatifarsoutput, it can also provide a proposed integtause of
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resources through the budget available. In the odetif De Novo Programming constraints of resourmesaw
materials are organized as efficiently as possiblag does not produce the rest.

Based on these issues, the company wants theeefficiof the consumption of raw materials, so itdse&n optimal
production plan to get the maximum benefit.

Problems and Scope

1. What forecasting method is most appropriate toyafipthe company?
2. How many quantity of production proper and effi¢iéar the company to obtain the maximum profit?

For research simplification, the scope or boundaafollows:

1. The study focused only on the product plate, withtiype of plate size 10 inch, 9 inch and sizec8.in

2. The data used is the data request in January 2048wember 2014.

3. It is assumed that there is no change in the gepiiice of each product and raw material pricesnduthe
study.

4. Itis assumed that each product sold out.

5. ltis assumed that the working environment bothrajpes and other production facilities in good dtind.

Resear ch Objectives

1. To determine the forecasting methods are most gpiptely applied to the company.
2. To determine the appropriate combination of quamtibduction to obtain the maximum benefit.

Theoretical Basis

According Iriani in (Mario T.Tabucanon 1988), Zefesuggests a way to see a system where in addition
optimizing the existing system, he also suggestesigding an optimal system. Which focused on angatin
optimal design of system with high productivity whihas several criteria [2].

There is a fundamental difference between the opitig a system approach with optimum system desjfgproach.

1. The first approach, Linear Programming approaclch e&source limit is considered to have given by th
previous and in the event of resource is not dgtirsed, deemed not affect the productivity of ¢glgstem.

2. The second approach, resource constraints wilkaoted so it does not left a remainder, the seeqpdoach is
known as the De Novo Programming.

De Novo Programming approach in solving optimizaiwoblems performed a total system approach, mgahat

in addition to best determine the optimal combimatof the output. This approach can provide a psedo
integrated use of resources available through tidgét because of the limited budget is an imporoirement in
the formulation De Novo Programming.

Research M ethod

This type of research used in this research isritis®. Type of data that is quantitative, souatadata
used is secondary. Analytical method used is a DeNProgramming.

Forecasting

Demand forecasting uses historical data of Jan2@tB - November 2014. This forecasting is doneotk lat the
magnitude of potential demand sales of each pradymtriod of March 2015. Forecasting methods ueddrecast
demand for each product accurately is by usingLihear Regression method, because it has the shallean
Absolute Deviation (MAD). Forecasting calculatiomsing QM for Windows 2. Here are the results okéasting
requests quantity of each product:
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Table 1. Forecasting Results

PRODUCT Mar-15

Plate Size 1@hch 68.589,55> 68.590

Plate Size 9 inch 73.914,466873.914

Plate Size 8 inch 86.365,44P 86.365

Source: Processed Data

Forecasting results total sales in March 2015 leyltimear Regression method in the table above beilused as
constraints of the constraint functions that déscrihe fluctuations in demand in the formulationD¥ Novo
Programming models for analyzing the optimal corabon of products that must be produced by the comp

Production Planning with De Novo Programming Method

Production planning formulation by usibg Novo Programmingnethod:

Decision Variable Determination
The decision variable in production model is th& gnantity of produce product, they are:
X4 = Plate Size 1ihch

X, = Plate Size thch
X3 = Plate Size &ch

Purpose Function Deter mination

The main objective of the company is to maximizefifs, so it can be determined the objective fuoctin
maximizing profit by following equation:
MaksimizationZ = 25.000 X + 18.000 % + 12.000 %

Constrain Function Deter mination
Production Capacity Constrain

Machine production capacity of plate products ichmaes with the smallest capacity. Where the engapacity for
products of different dishes is to have the sanhgevas it uses the same machine where the machiriea/for 300
working days in a year. Then production capacitynethine for plate products type is as follows:

30.000 unit/day x 300 days = 9.000.000 unit/ year
The constrain function for production capacity:
X1+ X5 + X3<9.000.000 unit/ year

Next page
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Raw material availability constrains

Table 2. Raw Material Composition

X1 =Plate Size|¥2 = Plate Size| X3 = Plate Size
Raw Material 10 inch 9 inch 8inch Total

Ball Clay Gumpai Kalimantan 0,118636 0,101284 0,079571 33.122,13
HCS-01 0,020455 0,017463 0,013719 6598,047
Kaolin Gumpal AK 0,068091 0,058131 0,0045669 21885,462
Zirco Clay 0,051727 0,044161 0,034694 16626,102
Silica Sand 80# 0,09 0,076836 0,060364 28923,309
Potash Feldspar ex.India. Lokal 0,072455 0,061857 0,048596 23281,467
Potash Feldspar ex.india. Import 0,072455 0,061857 0,048596 23281,467
silicca Powder 200 # Lokal 0,013455 0,011487 0,009024 4346,559
silicca Powder 200 # Import 0,013455 0,011487 0,009024 4346,559
Dolomite 0,006909 0,0058929 0,004634 2244,531

Calcined Aluminia Oxide 0,002249 0,00192 0,001508 756,384

Zirconium Super 01 0,002182 0,001863 0,001463 714,603

Prestia Case Import 0,000909 0,000776 0,00061 292,431

Prestia Case Lokal 0,000909 0,000776 0,00061 292,431
Prestia Cast Import 0,001364 0,001164 0,000915 440,3877
Prestia Cast Lokal 0,001364 0,001164 0,000915% 440,3877
Prestia Cera Cast Import 0,004545 0,003881 0,003049 1461,4593
Prestia Cera Cast Lokal 0,004545 0,003881 0,003049 1461,4593
Prestia Millroll Import 0,018182 0,015522 0,012195 5842,8921
Prestia Millroll Lokal 0,018182 0,015522 0,012195 5842,8921

Source: Company (2015)

Constrains Raw M aterial Cost

The cost of the raw material is:

B = 33.122,125 (IDR 550) + 6.598,047 (IDR 590) +82%,462 (IDR 680) + 16626,102 (IDR 1.100) +
28923,309 (IDR 580) + 23281,467 (IDR 1.850) + 23287 (IDR 1.850) + 4346,559 (IDR 1.106,55) +
4346,559 (IDR 1.106,55) + 2244,531 (IDR 810) + 288, (IDR 1.118,845) + 714,603 (IDR 1.700) +
292,431 (IDR 7.008,15) + 292,431 (IDR 7.008,15)408877 (IDR 2.581,95) + 440,3877 (IDR 2.581,95)
+ 1461,4593 (IDR 2.643,425) + 1461,4593 (IDR 2.828) + 5842,8921 (IDR 3.208,995) + 5842,8921
(IDR 3.208,995)

B = IDR 223.295.389

Raw material cost equation is as follows:

IDR 550 + IDR 590 + IDR 680 + IDR 1.100 + IDR 580BR 1.850 + IDR 1.850 + IDR 1.106,55 + IDR
1.106,55 + IDR 810 + IDR 1.118,845 + IDR 1.700 4RI3.008,15 + IDR 7.008,15 + IDR 2.581,95 + IDR
2.581,95 + IDR 2.643,425 + IDR 2.643,425 + IDR 3295 + IDR 3.208,995 IDR 223.295.389

With equation: Ealj+ p2a2j+ ..... + pmamj: vj whichis:j=1, 2, 3.

Plate size 10inch (V4)

(V1) = 0,118636 X(IDR 550) + 0,020455 X (IDR 590)+ 0,068091 X(IDR 680) + 0,051727 X (IDR
1.100) + 0,09 X (IDR 580) + 0,072455 X(IDR 1.850) + 0,072455 X (IDR 1.850) + 0,013455 X (IDR
1.106,55)+ 0,013455 X (IDR 1.106,55)+ 0,006909 X (IDR 810)+0,002249 X (IDR 1.118,845) +
0,002182 X (IDR 1.700) + 0,000909 X(IDR 7.008,15)+ 0,000909 X (IDR 7.008,15) + 0,001364 X
(IDR 2.581,95)+ 0,001364 X (IDR 2.581,95) + 0,004545 X(IDR 2.643,425) + 0,004545 ;XIDR
2.643,425)+ 0,018182 X(IDR 3.208,995}) 0,018182 X (IDR 3.208,995)

(V1) = IDR 702,9075666

Platesize 9inch (V,)

(V2) = 0,101284 X (IDR 550) + 0,017463 X(IDR 590)+ 0,058131X, (IDR 680)+ 0,044161 X (IDR
1.100) + 0,076836 X(IDR 580)+ 0,061857 X (IDR 1.850) + 0,061857 X(IDR 1.850) + 0,011487 X
(IDR 1.106,55) + 0,011487 ,XIDR 1.106,55) + 0,005899 XIDR 810) + 0,00192 X(IDR 1.118,845)+
0,001863 X% (IDR 1.700) + 0,000776 X(IDR 7.008,15) + 0,000776 ;XIDR 7.008,15) + 0,001164 X
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(IDR 2.581,95) + 0,001164 (DR 2.581,95)+ 0,003881 X (IDR 2.643,425) + 0,003881 ,XIDR
2.643,425) + 0,015522,XIDR 3.208,995) 0,015522 X (IDR 3.208,995)
(V,) = IDR 600,0924161

Plate size 8inch (V3)

(V3) = 0,079571 X (IDR 550) + 0,013719 X(IDR 590) + 0,0045669 X(IDR 680) + 0,034694 X(IDR
1.100) + 0,060364 X(IDR 580) + 0,048596 X(IDR 1.850) + 0, 048596 {IDR 1.850) + 0,009024 X
(IDR 1.106,55)+ 0,009024 X(IDR 1.106,55) + 0,004634XIDR 810)+ 0,001508 X% (IDR 1.118,845) +
0,001463 % (IDR 1.700) + 0,00061 X(IDR 7.008,15}+ 0,00061 % (IDR 7.008,15) + 0,000915XIDR
2.581,95) + 0,000915XIDR 2.581,95) + 0,003049XIDR 2.643,425) + 0,003049:XIDR 2.643,425) +
0,012195 X%(IDR 3.208,995) + 0,012195:XIDR 3.208,995)

(V3) = IDR 443,5042499

The equation:
IDR 702,9075666 X+ IDR 600,0924161 X+ IDR 443,5042499 X< IDR 223.295.389

Demand Product Constrains

Demand product constrains are as follows:
X1<68.590

X,<73.914

X3<86.365

After knowing the formulation of method of De NowRrogramming, then made a settlement with using QM
software for Windows 2. Based on the results ohdabcessing using software QM 2 for windows, tp&naal
solution is obtained by producing a 10 inch platiee of 68.590 units, Plates measure 9 inch b§1Z3Plate unit
and 8 inch size of 86.365 units. Here are the tesidicalculations using QM software for Windows 2.

Figure 1. Optimization Result

Instiuction
& Maximize There are more results available in additional windows. These may be opened by usir
7 Minimize
PT. KEDAUNG ORIENTAL PORCELAIM
Piring Uk 10| Piringuk 9 inc| Piring uk 8 inc RHS Dual
inc

Maximize 25 000, 98,000, 12000,
Kapasitas produksi 1, 1, 1, == 9.000.000, 0,
Ball Clay Gumpal Kalimantan 0,186 0,1013 0,0795 = 33.12213 0,
HCs-01 0,0205 0,0175 0,0137 == 5.598,047 o,
Kaolin Gumpal AK 0,0681 0,0581 0,0046 == 21.855 46 0,
Zirco Clay 0,0517 0,0442 0,0347 == 16.626,1 o,
Silica Sand 80# 009 0,0768 0,0604 == 2892331 o,
Potash Feldspar ex.India. Lokal 0,0725 0,0619 0,0486 == 23.281.47 o,
Potash Feldspar ex.India 0,0725 0,0609 0,0486 == 23.281,47 0,
silicca Powder 200 # Lokal 0,0135 0,0115 0,009 == 4.346,559 o,
silicca Powder 200 # Import 0,0135 0,0115 0,009 == 4.345,559 o,
Dolomite 0,0069 0,0059 0,0046 == 2.244,531 o,
Calcined Aluminia Oxide 0,0022 0,0019 0,0015 == 756,384 o,
Zirconium Super 01 0,0022 0,0019 0,0015 == 714,803 0,
Prestia Case Import 0,0009 0,0008 0,0006 == 292,431 o,
Prestia Case Lokal 0,0009 0,0008 0,0006 == 292,431 o,
Prestia Cast Import 0,0014 0,0012 0,0009 == 440,3877 o,
Prestia Cast Lokal 0,0014 0,0012 0,0009 == 440,387 o,
Prestia Cera Cast Import 0,0045 0,0039 0,003 == 1.461,459 0,
Prestia Cera Cast Lokal 0,0045 0,0039 0,003 == 1.461,459 o,
Prestia Millroll Import 0,0182 0,0155 0,0122 == 5.842,892 o,
Prestia Millroll Lokal 0,0182 0,0155 0,0122 == 5842 892 o,
Kendala Biaya (Budget) 702,9076 600,0924 443 5042 ==| 223295400, 0,
Demand piring uk 10 inc 1, 0, 0, == 68.590, 25.000,
Demand piring uk 9 inc 0, 1, 0, == 73914, 18.000,
Demand piring uk & inc 0, 0, 1, == B86.365, 12.000,
Solution-= 68.590, 73914, B86.365, 4.081.582.000,

Source: Processed Data (2015)
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Based on the results above, the profit calculatiotained results as the table below:
Table 3. Optimal Profit

] Profit Profit
Product Quantity ) .
(per unit) (per production)
Plate Size 10 inch 68.590 unit IDR 25.000 IDR 1.714.750.000,00
Plate Size9inch 73.914 unit IDR 18.000 IDR 1.330.452.000,00
Plate Size 8 inch 86.365 unit IDR 12.000 IDR 1.036.380.000,00
Profit Total IDR 4.081.582.000,00

Source: Processed Data (2015)

So, in the period of March 2015 the company showdahufacture Plate size 10 inch by 68.590 unit¢eRlmeasure
9 inches by 73.914 units and Plate size 8 inch&$@b5 units, to obtain the maximum profit of IDR&1.582.000.

Conclusions

Based on the results of research conducted andssisd in the previous chapter, it can be drawn smmelusions:

1. The most appropriate forecasting method used tdigir¢he sales quantity of each product for the
company is Linear Regression, because it has tialeshnMean Absolute Deviation (MAD) of all the
methods used in this study. So that the resulfsretasting with the Linear Regression method @an b
used by companies as a standard measure for theerad.

2. Optimal combination plates products to be produogdhe company in the period March 2015 are
68.590 units for the plate size 10 inch, 73.914suof plates 9 inches and 86.365 units of plate 8iz
inch, so that it will obtain the maximum profit iR 4.081.582.000.

In this study, the advice can be given to the comgpa

1. Companies need to improve the efficiency of thepsumf raw materials and labor so that the
available resources can be used and utilized ofyimsn that enterprises can derive the maximum
benefit.

2. Companies can use the Linear Regression methaaténdst the sales quantity in the future, so that t
company can determine sales planned projectiomadrg structured. In addition, companies can use
the methods of De Novo Programming to assist datisiakers, especially the production division in
determining the right combination of products aad @llocate overall resources are used effectively
and efficiently, so that the company can minimize production costs to be incurred.
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