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In the selection of these light bulbs, users are often confused with the choice
of light bulbs that are so widely circulated in the market, ranging from
brands, types, quality, prices that continue to compete and with other
advantages on offer often make users confused to get Energy efficient light
bulbs at affordable prices and with the best quality. The problem doesn't just
stop there when placing light bulbs in each room of the house also often gets
into trouble. The problem that is often caused is mismatch, this usually
happens when the light bulb has been placed. The wattage capacity of the
light bulb often does not match the size of the room, resulting in less than
optimal lighting. Watt capacity or large power consumption sometimes also
does not guarantee to be able to get good lighting. Therefore we need a
decision support system that can calculate values to be able to help users
determine the desired light bulb properly and precisely according to needs.
This decision support system implements the technique for order preference
by simillarity to ideal solution (TOPSIS) method, which is a method that can
give weighting and ranking for each criterion. With the technique for order
preference by simillarity to ideal solution (TOPSIS) method, the author
creates a system that is expected to later be able to assist decision making in
the selection of electric light bulbs.
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1. Introduction
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Decision support system[1] In general, it can be defined as a system capable of providing
problem solving capabilities[2]as well as communication skills for semi-structured problems. A decision
support system in a point of view can also be described as a tool or tool to support decisions[3](Kadarsah
Suryadi and Ali Ramdani, 2002:1). On the other hand, decision makers are often faced with the
complexity and scope of decision making with so much data. For that purpose, most decision makers
consider several ratios and costs, which are faced with a necessity to rely on a set of systems that are able
to solve problems efficiently and effectively, which are then referred to as decision support systems
(DSS).

For areas that have been fed electricity[4], In everyday life, of course, it cannot be separated from
the lamp[5]. Lights are a must-have component in every home[6], to be able to provide an explanation[7]
in every room of the house, [8]starting from the living room, bedroom, terrace, kitchen, lighting[9] on the
study table and other rooms.

But in the selection of Light Bulbs[10] In this case, users are often confused with the choice of
light bulbs that are so widely circulated in the market, starting from the brand, type, quality, price that
continues to compete and with the other advantages that are offered, it often makes users confused about
getting an efficient light bulb. energy [11]at an affordable price and with the best quality.

The problem doesn't just stop there when placing light bulbs in each room of the house also often
gets into trouble. The problem that is often caused is mismatch, this usually happens when the light bulb
has been placed. Watt capacity[12] the light bulbs often do not match the size of the room, resulting in
less than optimal lighting, wattage capacity or large power consumption sometimes also does not
guarantee to be able to get good lighting.

2. Method

In making a decision, humans are faced with various kinds of confusing choices, in making a
decision of course the user as the decision maker assesses the positive and negative aspects of a decision
to be taken. In terms of choosing an Electric Light Bulb[13], when society[14] If you want to choose a
light bulb, of course, think about how the decision that will be taken later can be the right decision and in
accordance with the needs needed in a house.

Given the problems that often occur in everyday life, and based on the needs above, the author
intends to create a decision support system for the selection of Electric Light Bulbs which are expected to
be able to help the community.[15]in making the right decision. The selection of this light bulb is based
on existing criteria with a predetermined weight from the results of the analysis using the TOPSIS
method.

To be able to get a good electric light bulb decision, there is an analysis that must be done to
obtain alternative data and the criteria needed, here is the arrangement of alternative data and the criteria
used that have been previously analyzed:

1. Electric Light Bulb Data

2.
Table 1. Data of 5watt Listrik Electric Light Bulbs
Power
. Room .
Brand Price Consumpt si Use Life warranty
ize
ion
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Hannochs 5watt | Rp.19,000 | 5 watts 4 M2 8,000 hours | 12
months
Philips Swatt Rp. 26,000 | 5 watts 6 M2 10,000 18
hours Months
Osram 7watt Rp. 18.000 | 7watt 9 M2 8,800 hours | 24
Months
Kawachi 5watt | Rp. 16,500 | 5 watts 12 M2 6,000 6 months
hours

3. The light bulb data for each of the following room sizes is an example for a 4M . room size?with
alternatives Hannochs 5Swatt, Philips 5watt, Osram 7watt, and Kawachi 5watt. And so on for other room
sizes.

Table 2 Electric Light Bulb Data For 4M2 . Room

Power
) ) Room ]
Brand Price Consumpti si Use Life warranty
ize
on
12
Hannochs 5watt Rp.19,000 5 watts 4M2 8,000 hours months
Rp. 26,000 | 5 watt 4M2 10,000 18
- . 26, watts
24
Osram 7watt Rp. 18.000 7 watts 4M2 8,800 hours Months
6,000
Kawachi Swatt Rp. 16,500 5 watts 4M2 hours 6 months

4. Alternative data for Swatt electric light bulbs that will be considered as recommendations can be seen in
the following table of alternative electric bulbs:

Table 3. Alternatives to 5watt Electric Light Bulbs

| Alternative | Information |
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Al Hannochs 5watt
A2 Philips 5watt
A3 Osram 5watt
A4 Kawachi 5watt

4. Required Criteria Data
The criteria for the recommended electric light bulb are in accordance with what many
consumers usually want based on a survey conducted previously.

Table 4. Data Criteria

Criteria Information

C1 Price

C2 Power Consumption
C3 Room Size

C4 Use Life

C5 warranty

5. Based on these criteria, a criterion importance level is based on a predetermined weight value into a
fuzzy number. Match rating
each alternative on each of the following criteria:

Very Low (SR) =0
Low (R) =0.25
Enough (C) =05
Height (T) =0.75
Very High (ST) =1

The weight values are made in a graph to make it clearer, as in the graph below:
Figure 2.1 Weight Graph
SR R C T ST

0 0.2505 0.75 1
Information :
SR = Very Low C = Fairly High ST = Very High
R = Low T = Height

6.Based on the criteria and the suitability rating of each alternative on each predetermined criterion, then
each criterion weight is converted to a fuzzy number.
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Table 5 Criteria Values and Preference Weights

Criteria Score Weight
Price 30 1
Power Consumption 25 0.8
Room Size 20 0.6
Use Life 15 0.4
Warranty 10 0.2

2.1 Analysis Using Technique For Order Preference by Similarity to Ideal Solution (TOPSIS)
Method.

The Technique For Order Preference by Similarity to Ideal Solution (TOPSIS) method is one
method of solving the Fuzzy Multiple Attribute Decision Making (FMADM) problem, so in solving the
problem of assessing the selection of electric light bulbs using the Technique For Order Preference by
Similarity to Ideal Solution ( TOPSIS) which in this case will provide recommendations for electric light
bulbs with predetermined assessment criteria and weights. Criteria and weights are needed to perform
calculations in the Technique For Order Preference by Similarity to Ideal Solution (TOPSIS) method, so
that the best alternative will be obtained. The alternative referred to in this case is a light bulb that has the
highest value from the sum of all the criteria and a predetermined weight value.

Table 6. Alternatives to electric light bulbs with 4M2 . space

No | Alternativ Criteria
€ Cl C2 C3 C4 C5
1 Al Rp.19,000 Swatt | 4M2 | 8,000 hours | 12 months
10,000
2 A2 Rp. 26,000 Swatt | 4M2 hours 18 Months
3 A3 Rp. 18.000 | 7watt | 4M2 | 8,800 hours | 24 Months
4 A4 Rp. 16,500 Swatt | 4M2 6,000 6 months
hours

Based on the criteria of each alternative on each of the predetermined criteria, then the translation of the
weight of each criterion has been converted to fuzzy numbers.
1.Price

Price is the criterion used for the assessment of each alternative light bulb that is considered,
the predetermined assessment is converted into fuzzy numbers as shown in the following table:
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Table 7 Price Conversion

Criteria Fuzzy Numbers Weight
C1<=18,500 Very High (ST) 1
C1>= 19,000 — 23,000 Height (T) 0.75
C1 >= 24,000 - 30,000 Enough (C) 0.5
C1>= 31,000 — 40,000 Low (R) 0.25
C1 > 40,000 Very Low (RS) 0

2. Power Consumption

Power consumption is a criterion used to assess how much power consumption is absorbed by
a light bulb which is usually expressed in Watts, which is an alternative consideration. The determined
assessment is converted into fuzzy numbers as shown in the following table:

Table 8. Conversion of Power Consumption

Criteria Fuzzy Numbers Weight
C2 <= 5watt Very High (ST) 1
C2 > =7watt — 14watt Height (T) 0.75
C2 > =15watt — 18watt Enough (C) 0.5
C2 > =20watt — 23watt Low (R) 0.25
C2 > 23watt Very Low (SR) 0
3. Room Size

Assessment criteria The specified room size is converted into fuzzy numbers as shown in the
following table:
Table 9. Room Size Conversion

Criteria Fuzzy Numbers Weight
C3<4M2 Very Low (SR) 0
C3>= 4M2 — 6M2 Low (R) 0.25
C3>=7M2 - 10M2 Enough (C) 0.5
C3>=11M2 — 15M2 Height (T) 0.75
C3 >=16M2 Very High (ST) 1

4.Use Life
The assessment of the specified service life criteria is converted into fuzzy numbers as shown
in the following table:
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Table 10. Conversion of Lifespan

Criteria Fuzzy Numbers Weight
C4 < 5,000 hours Very Low (SR) 0
C4 >= 6,000 — 8,000 hours Low (R) 0.25
C4 >= 8,500 — 8,800 hours Enough (C) 0.5
C4 >= 8,900 — 9,900 hours Height (T) 0.75
C4 > =10,000 hours Very High (ST) 1

5. warranty
The determined warranty assessment is converted into a fuzzy number as shown in the
following table:

Table 11. Warranty Conversion

Criteria Fuzzy Numbers Weight
C5 < 6 months Very Low (SR) 0
C5 >= 6 months -11 months Low (R) 0.25
C5 >= 12 months -18 months Enough (C) 0.5
C5 >= 19 months — 23 months Height (T) 0.75
C5 >=24 months Very High (ST) 1

After all the descriptions of the weights of each criterion have been converted to fuzzy
numbers. Then the next step is to make a ranking table for the suitability of the criteria assessment data
based on the weight of the assessment that has been determined for each room and perform calculations
to get the results of the decision. Here are the compatibility ranking tables and their calculations:

Table 12. Table of Room Suitability Ranking

. Criteria
Alternativ

No

€ C1 C2 C3 C4 C5
1 Al 0.75 1 0.25 0.25 05
2 A2 05 1 0.95 1 05
3 A3 1 0.75 0.25 05 1
4 A4 1 1 0.95 0.25 0.25

Next Forming a Normalized Decision Matrix
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T = = ;
V=1

X; = V0,75 240,524+12 + 12

=+0,5625+ 0,25+ 1+ 1

=/2,8125

= 1.6770509

1.1 ===4472136x11 075 (),
x, 16770509

r1.2 = = = 2981424x12 05,
X1 1,6770509

r1.3 = ==x13 1 0,5962848
x; 16770509

rl.4 == =x14 1 0,5962848
x, 16770509

The calculation continues until the values of X2, X3, X4, and X5 are obtained so that from the
above calculations, the R matrix values are obtained as follows:

0.4472136  0.5298131 0.5 0,2132007 0.4
= 0.2981424  0.5298131 0.5 0,8528028 0.4
0.5962848  0.3973598 0.5 0,4264014 0.8
0.5962848  0.5298131 0.5 0,2132007 0.2

Determine the weighted normalized decision matrix:
YVij = Wil
y1.1 = W1rl.1 = (1) (4472136) = 44721360,0,
y1.2 =W1rl.2 = (1) (2981424) = 29814240,0,
y1.3 =W1rl.3 = (1) (0.5656854) =0,5962848
y1l.4=W1rl.4 = (1) (0.5656854) =0,5962848

The calculation continues until the values of Y2, Y3, Y4, and Y5 are obtained so that from the
above calculations, the Y matrix values are obtained as follows:

0.4472136 0.4238503 0.3 0.0852803 0.08
B 0.2981424 0.4238503 0.3 0,3411212 0.08
- 0.5962848 0.3178878 0.3 0.1705605 0.16
0.5962848 0.4238503 0.3 0.0852803 0.04

Next is to determine the positive ideal matrix
a. Positive ldeal Solution
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A——=—"Nux ulT, IZT, 13*, e, L)

Y1+ =Max {4472136, 2981424, 0.5962848, 0.5962848 }0,0,

=0.5962848
The calculation continues until the value of Y2+, Y3+, Y4+, and Y5+ is obtained so that the

positive ideal value (A+) is as follows:
A+ = {0.5962848, 0.4238503, 0.3,3411212, 0.16} 0,
b. Negative Ideal Solution
- =min (1;'—, Y;—, Y3—, . Yn—)

Y1- = Min {4472136, 2981424, 0.5962848, 0.5962848 }0,0,
= 29814240,
The calculation continues until we get the values Y2-, Y3-, Y4-, and Y5-
so that the positive ideal value (A-) is as follows:
A- ={2981424,0.3178878, 0.3, 0.0852803, 0.04}0,

Next, determine the distance between the weighted values of each alternative to the positive ideal
solution and the negative ideal solution.

a. Positive Ideal Solution,

D+ = Ny —yT

i j=1 i i)

(0,4472136 — 0,5962848)2 + (0,4238503 — 0,4238503)2 +
Dt = v (0,3 —0,3)? + (0,0852803 — 0,3411212)2 +
(0,08 — 0,16)?

= V(—0,1490712) 2 + (0) 2 +(0) 2 + (—0,2558409) 2 +(—0,08) 2

=+/(0,0222222) + (0) + (0) + (0,0654546) + (0,064)

=1/0,0952888

=0.3067193
The calculation continues until the values of D2+, D3+, and D4+ are obtained as follows:

{0,3910099,}0,2007956, 0,3597978
b. Negative Ideal Solution

(0,4472136 — 0,2981424)2 + (0.4238503 — 0,3178878)2 +
D7 = v (0,3 —0,3)2 + (0,0852803 — 0,0852803)2 +
(0,08 — 0,04})>

=+/(0,1490712) 2 + (0,1059627) 2 +(0) 2 + (0) 2 +(0,04) 2

=+(0,0222222) + (0,0112281) + (0) + (0) + (0,0016)

=+/0,0350502
=0.1872171
The calculation continues until the values of D2-, D3-, and D4- are obtained as follows:

}{0,2729900, 0,3325078, 0,4414198
The last step Determine the preference value for each alternative
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V=L
D-+ D¥
L L
0.1872171 0.1872171
V= = = 0,3790307
0.1872171 + 0.3067193  0,4939364
0.2797903 0.2797903
V,= = = 0.4754463
0.2797903 + 0.3086889  0,5884783
0,3325078 0,3325078
Va= = = 0,6234871
0,3325078 + 0,2007956  0,5333034
0.3164126 0.3164126
V.= = = 0,5282364
0.3164126 + 0.2825855  0,5989981

Table 13. Preference values for each alternative

Alternative Preference Value
Al 0,3790308
A2 0.4754463
A3 0,6234870
Ad 0,5282364

Alternatives are ranked based on the preference value possessed by each alternative, from the
table of preference values above, the ranking can be formed as follows:

Table 14. Ranking Results based on preference values

Rank Alternative Preference Value
1 A3 0,6234871
2 Ad 0,5282364
A2 0,4754463
4 Al 0,3790308

The greatest value is in V3 so that the alternative A3 (Osram 7watt) is the alternative that was
chosen as the best alternative. The best alternative will be used as the best light bulb recommendation to

consumers.
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3. Results and Discussion
3.1 Implementation Design

The implementation design is an overview of the program when it is designed in a
programming language, the application used in this household electric light bulb decision support
system uses the Visual Basic.net 2008 programming language, the following is a design drawing in
Visual Basic.net 2008:
special interface design for admin, where only an administrator can use this form where this login form
contains Username and Password to enter the admin menu.

Alternative input form for light bulb data The light bulb data input form is a special design form for
admins, where admins can add light data, edit, and delete the following design form:

Merk f |
Harga [1soo0 Rp
KonsumsiDaya 7 Watt
UkuranRuangan 4 M2
Umur Pakai @807007 T sam
Garansi 124 Bin

Kelerangan ’—

NO_| Kode
1 Al
2 A
3 A3
4 M

Kawachi 16500

Figure 1. Lightbulb Data Input Form

Criteria Data Input Form The Criteria Data Input Form is a special design form for admins, where
admins can add criteria data, edit, and delete the following is an image of the form design:

NO I
1cl Harga Kriteria Pertama Harga 1
Nama Kriteria |Garansi 2 2 Konsumsi Daya Kitena Ke-Dua Kons.. 08
a3 Ukuran Ruangan Kriteria Ke-Tiga ukura._. 0.6
4 ca Umur Pakai Kriteria Ke-Empat Um._. 0.4
5 ©5 Garansi Kriteria Ke-Lima Gara.. 0.2

Figure 2. Criteria Data Input Form
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Fuzzy Value Weight Input Form The value input form is a special admin design menu form, where the
admin can add value data, edit, and delete. The design of the value weighting form is as follows:

o= FORM KONYEAS|RUZZ2Y i S = —— T <y
a & Mo | L [ iangan Lbo I -
Kode Kriteria [Garansi ] v C =
Bilangan Fuzzy [Sangal Tinggi(ST) g Sangal Rendah(SR) >
Bobot 0 Sangat Tinggi(ST) 1 <
2 Konsumsi Daya Tinggi(T) >-
Kondisi 1 e = D: 5 >=
Operator (== ~| Nilai [24 a ) >=
1 Daya Sangat Rendah(SR) 0 >
Kondisi 2 = jan Sangat Rendah(SR) <
Operator <1 Nl ngan Rendah(R) >=
d el n Cukup(C) >=
n Tinggi(T) >
n n Sangat Tinggi(ST) >= .
angal 0 <6000
al R 5 >=
"l C) >
: inggi(T) >=
jat Tinggi(S >=
: a <
Sar tendah(R) Ve
aranss 5 >=
24 Ti -
f ang 90 i haa= ]

Figure 3. Input Form Value Weight

SPK Process Interface Form This form is a calculation process to get a good light bulb that suits your
needs
Table 15. Result From Criteria

No || Kode | Merk Harga |Daya Rng| Umur | Gms Hasil | Keterangan
1A Hannachs 200 & 12| 8000 121 05380207
21 Osram 18000 7 4| 8800 M| 04429278
1M Kawach 16300( 5 4 6000 b 04017283
41 Philips 260000 5 41000 18] 03835374
5| A1 Hannachs 19000( 5 4 8000 12 02191159

4. Conclusions

From the results of the research that has been done, it can be determined what are the
criteria and what are alternatives in choosing electric light bulbs for households. By applying the
technique for order preference by simillarity to ideal solution (TOPSIS) method, it can provide good
decision results in the problem of choosing an electric light bulb which consists of several alternative
light bulbs. Based on the criteria that have been taken into consideration. With the application of a
decision support system for choosing an electric light bulb for this household, it can make it easier for
consumers to choose a good electric light bulb that suits their needs.
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