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Abstract. The research objective is to recommend the sale of the best ornamental plant species 

to lovers of ornamental plants by using decision support system techniques. Ornamental plants 

are a type of ornamental plants that can survive in various conditions. In this case ornamental 

plants are also very vulnerable to disease such as root rot, shoot rot and others. Many types of 

ornamental plant sellers do not know how to handle ornamental plants that have diseases or 

symptoms when they occur. The study was conducted in Simalungun District with a sample of 

thirteen traders selling ornamental plants using observation and questionnaire distribution 

techniques. Selection of ornamental plants based on the types in this study include: Orchid 

Plants (A1), Tulips (A2), Bougenvil (A3) and Jasmine (A4). The assessment criteria used 

include: Plant height (C1), Plant quality (C2), Plant type (C3) and Plant age (C4). The method 

used in this research is Simple Additive Weighting. The results showed that Orchid Plant (A1) 

was the best alternative for selling ornamental plant species (V1: 0.91) and Jasmine (A4) as a 

second alternative (V2: 0.8). 

1. Introduction 

Ornamental plants are one of the horticultural products that are currently starting to be in great demand 

by the public. This can be seen from the function of ornamental plants which are now not only used as 

home decoration but have developed as an export crop. Ornamental plants that are widely exported are 

flower ornamental plants. The exported ornamental plants are in the form of cut flowers and potted 

ornamental plants, depending on consumer demand. The study was conducted in Simalungun District 

using observations to farmers and ornamental plant traders in Simalungun District. Types of 

ornamental plants used as research objects include: Orchid, Jasmine, Tulip, and Bougainvillea. 

Ornamental plants have high economic value, but not many local governments have looked at as a 

potential to improve the people's economy. Besides the lack of knowledge of farmers about the types 

of ornamental plants make farmers and ornamental plant traders lose money because it is too late to 

handle the problems of these ornamental plant types. For traders of ornamental plants, this gives a 

loss. Because of this ornamental plant traders need knowledge of ornamental plant types that can 

provide maximum benefits that can be seen from the physical characteristics of ornamental plants, 

including: Plant height, Plant quality, Plant type and Plant age. 
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In computer science there are many settlement techniques that can be done to solve complex problems. 

Among artificial intelligence. Artificial intelligence has many branches of science including: Decision 

support systems [1]–[8], Datamining [9]–[14], Expert Systems [15], [16], Artificial Neural Networks  

[17]–[31] and others [32], [33]. Each method has a different solution according to the example case. In 

this case, researchers used a decision support system technique in solving the problem of selling the 

best ornamental plants based on the type seen from several assessment criteria such as: plant height, 

plant quality, plant type and plant age. So that the final result of the study is ranking the best 

ornamental plant recommendations. There are several previous studies conducted by researchers using 

decision support systems in solving problems. One of them is done by [34]. with the research title 

"Comparative Analysis of Simple Additive Weighting Method and Weighted Product Method to New 

Employee Recruitment Decision Support System (DSS) at PT. Warta Media Nusantara ". In the study 

explained that the Simple Additive Weighting method can be applied to the recruitment of new 

employees at PT. Warta Media Nusantara. It is expected that the results of the Simple Additive 

Weighting (SAW) Method can help in making decisions for the sale of ornamental plants. Therefore 

this application is expected to be an evaluation material. 

 

2. Methodology 

Research on the recommendation of the best ornamental plant sales by type using the SAW method 

was conducted at the Simalungun district location. The study was conducted by collecting data 

through observation and interviews with farmers and ornamental plant traders. Research is also carried 

out by the study of literature by searching and studying books from reliable references (scientific 

articles). This research was conducted according to the stages of SPK development with 4 phases in 

making decisions including: intelligence, design, choice, and implementation. 

 
Figure 1. Use case diagram 

 

Based on Figure 1, it can be explained that the process of inputting data on the sale of ornamental 

plants using the SAW method is done using 4 assessment criteria, including: plant height (C1), plant 

quality (C2), type of plant (C3) and plant age (C4) and 4 alternatives used as ornamental plants by 

type include: Orchid Plants (A1), Tulips (A2), Bougenvil (A3) and Jasmine (A4). The data 

manipulation process is done using the SAW method. The results of the method analysis will produce 

the best alternative from some existing ornamental plant recommendations. 

 

3. Results and Discussion 

The weights used for the evaluation criteria on the sale of ornamental plants are linkers and integers. 

The weights of the assessment criteria include: very good (5), good (4), good enough (3), not good (2) 

and very bad (1). Furthermore, the elaboration of each criterion that has been converted by linkert and 

integers can be seen in the following table: 

Table 1. Plant Height Criteria 
Plant height 

 

Fuzzy 

Numbers 

Score  

1 – 3 Very Bad 1 

4 – 6 Good Enough 3 

7 – 9 Good  4 

10 – 12  Very Good  5 
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Table 2. Crop Quality Criteria 
Crop Quality  Fuzzy 

Numbers 

Score  

Not fresh Really not 

good 

1 

Fresh Quite good 3 

Fresh & Short Nice 4 

Fresh & tall Very good 5 

 

Table 3. Crop Type Criteria 

Crop Type 

 

Fuzzy 

Numbers 

Score  

Not Imported Not Good 1 

Imported Good Enough 3 

Export & Not 

Import 

Nice 4 

Export & Import Very Good 5 

 

Table 4. Crop Age Criteria 

Crop Age 

 

Fuzzy 

Numbers 

Score  

0 – 7 Not good 2 

8 – 30  Good Enough 3 

31 – 45  Nice 4 

46 – 60  Very good 5 

 

The following is the calculation data used for 4 ornamental plant samples by type as shown in the 

table: 

Tabel 5. Ornamental Plant Research Data 

Types of Ornamental Plants A1 A2 A3 A4 

Orchid Plants (A1) 30 8 In Export & Import 7 

Tulips (A2),  30 4 Imported 5 

Bougenvil (A3)  30 7 Export & Not Import 10 

Jasmine (A4).  30 10 Not Imported 8 

 

Based on table 5, the data are converted based on the assessment criteria for each criterion shown in 

table 1 - table 4. The results of the table conversion can be seen as follows: 

 

Tabel 6. Alternative Match Ratings 

Types of Ornamental Plants A1 A2 A3 A4 

Orchid Plants (A1) 4 5 4 4 

Tulips (A2),  4 2 5 3 

Bougenvil (A3)  4 5 2 5 

Jasmine (A4).  4 4 5 2 

 

After the alternative match rating data (the result of data conversion) is formed, the settlement by the 

SAW method can be done by giving weight (W) to each of the evaluation criteria for the sale of 

ornamental plants by type. For weights (W) each criterion includes: W = [0.30 (C1); 0.25 (C2); 0.20 

(C3); 0.25 (C4)]. After weights (W) are determined, then make the matrix X from the alternative 

match rating table as follows: 
 
 4  5  4  4 
      X = 4  2  5  3 
 4  2  2  5  
 4  4  5  2 
 

The weighting matrix calculation results obtained normalization matrix X results. Normalized matrix 

R results are as follows: 
 

 1  1 0,8 0,8 
       R = 1  0,4     1      0,6 
 1  0,4    0,4   1 

 1  0,8      1     0,4 
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The results of the R matrix calculation, will be continued on the multiplication matrix W * R to obtain 

the best alternative by looking at the largest value. Here are the results of the calculation of the 

preference value for each alternative (V) of each alternative: 

 

V1 = (0,30)(1)+(0,25)(1)+(0,20)(0,8)+(0,25)(0,8)  

      = 0,3+0,25+0,16+0,2= 0,91 

 

V2 = (0,30)(1)+(0,25)(0,4)+(0,20)(1)+(0,25)(0,6)  

      = 0,3+0,1+0,2+0,15= 0,75  

 

V3 = (0,30)(1)+(0,25)(0,4)+(0,20)(0,4)+(0,25)(1)  

      = 0,3+0,1+0,08+0,25= 0,73 

 

V4 = (0,30)(1)+(0,25)(0,8)+(0,20)(1)+(0,25)(0,4) 

      = 0,3+0,2+0,2+0,1= 0,8 

 

Tabel 7. the calculation of the preference value 

No Types of Ornamental Plants Vi 

1 Orchid Plants (A1) 0,91 

2 Tulips (A2),  0,75 

3 Bougenvil (A3)  0,73 

4 Jasmine (A4).  0,8 

 

Based on Table 7, it can be seen that the ranking results from 4 alternatives show the type of plant 

with the highest V value is Orchid Plant (A1) with a value of 0.91. This ornamental plant is 

recommended as an ornamental plant based on the type that can maximize sales. 

 

4. Conclusion 

Based on the results of the study it can be concluded that the application of a decision support system 

with the SAW method can be applied to the sale of the best ornamental plants based on the type. The 

process produced by the SAW method is the highest result in the ranking of 4 alternatives (Orchid 

Plants (A1), Tulips (A2), Bougenvil (A3) and Jasmine (A4)) and 4 criteria (Plant height (C1), Plant 

quality (C2), Plant type (C3) and Plant age (C4)) used in the assessment process. 

 

References 

[1] P. P. P. A. N. . F. I. R.H Zer, Masitha, A. P. Windarto, and A. Wanto, “Analysis of the 

ELECTRE Method on the Selection of Student Creativity Program Proposals,” Journal of 

Physics: Conference Series, vol. 1255, no. 012011, pp. 1–7, 2019. 

[2] A. P. W. Budiharjo and A. Muhammad, “Comparison of Weighted Sum Model and Multi 

Attribute Decision Making Weighted Product Methods in Selecting the Best Elementary 

School in Indonesia,” International Journal of Software Engineering and Its Applications, 

vol. 11, no. 4, pp. 69–90, 2017. 

[3] D. R. Sari, N. Rofiqo, D. Hartama, A. P. Windarto, and A. Wanto, “Analysis of the Factors 

Causing Lazy Students to Study Using the ELECTRE II Algorithm,” Journal of Physics: 

Conference Series, vol. 1255, no. 012007, pp. 1–6, 2019. 

[4] K. Fatmawati et al., “Analysis of Promothee II Method in the Selection of the Best Formula for 

Infants Under Three Years,” Journal of Physics: Conference Series, vol. 1255, no. 012009, 

pp. 1–7, 2019. 

[5] P. Alkhairi, L. P. Purba, A. Eryzha, A. P. Windarto, and A. Wanto, “The Analysis of the 

ELECTREE II Algorithm in Determining the Doubts of the Community Doing Business 

Online,” Journal of Physics: Conference Series, vol. 1255, no. 012010, pp. 1–7, 2019. 



ICCAI 2019

Journal of Physics: Conference Series 1566 (2020) 012047

IOP Publishing

doi:10.1088/1742-6596/1566/1/012047

5

 

 

 

 

 

 

[6] S. Sundari, Karmila, M. N. Fadli, D. Hartama, A. P. Windarto, and A. Wanto, “Decision 

Support System on Selection of Lecturer Research Grant Proposals using Preferences 

Selection Index,” Journal of Physics: Conference Series, vol. 1255, no. 012006, pp. 1–7, 

2019. 

[7] S. R. Ningsih, R. Wulansari, D. Hartama, A. P. Windarto, and A. Wanto, “Analysis of 

PROMETHEE II Method on Selection of Lecturer Community Service Grant Proposals,” 

Journal of Physics: Conference Series, vol. 1255, no. 012004, pp. 1–7, 2019. 

[8] T. Imandasari, M. G. Sadewo, A. P. Windarto, A. Wanto, H. O. Lingga Wijaya, and R. 

Kurniawan, “Analysis of the Selection Factor of Online Transportation in the VIKOR 

Method in Pematangsiantar City,” Journal of Physics: Conference Series, vol. 1255, no. 

012008, pp. 1–7, 2019. 

[9] I. S. Damanik, A. P. Windarto, A. Wanto, Poningsih, S. R. Andani, and W. Saputra, “Decision 

Tree Optimization in C4.5 Algorithm Using Genetic Algorithm,” Journal of Physics: 

Conference Series, vol. 1255, no. 012012, pp. 1–7, 2019. 

[10] S. Sudirman, A. P. Windarto, and A. Wanto, “Data Mining Tools | RapidMiner : K-Means 

Method on Clustering of Rice Crops by Province as Efforts to Stabilize Food Crops In 

Indonesia,” IOP Conference Series: Materials Science and Engineering, vol. 420, no. 

012089, pp. 1–8, 2018. 

[11] B. Supriyadi, A. P. Windarto, T. Soemartono, and Mungad, “Classification of Natural Disaster 

Prone Areas in Indonesia using K-Means,” International Journal of Grid and Distributed 

Computing, vol. 11, no. 8, pp. 87–98, 2018. 

[12] H. Siahaan, H. Mawengkang, S. Efendi, A. Wanto, and A. P. Windarto, “Application of 

Classification Method C4 . 5 on Selection of Exemplary Teachers,” in IOP Conference 

Series, 2018, pp. 1–6. 

[13] M. Widyastuti, A. G. Fepdiani Simanjuntak, D. Hartama, A. P. Windarto, and A. Wanto, 

“Classification Model C.45 on Determining the Quality of Custumer Service in Bank BTN 

Pematangsiantar Branch,” Journal of Physics: Conference Series, vol. 1255, no. 012002, pp. 

1–6, 2019. 

[14] W. Katrina, H. J. Damanik, F. Parhusip, D. Hartama, A. P. Windarto, and A. Wanto, “C.45 

Classification Rules Model for Determining Students Level of Understanding of the 

Subject,” Journal of Physics: Conference Series, vol. 1255, no. 012005, pp. 1–7, 2019. 

[15] M. Min, “A rule based expert system for analysis of mobile sales data on fashion market,” 2013 

International Conference on Information Science and Applications, ICISA 2013, 2013. 

[16] S. Fekri-Ershad, H. Tajalizadeh, and S. Jafari, “Design and Development of an Expert System 

to Help Head of University Departments,” International Journal of Science and Modern 

Engineering, vol. 1, no. 2, pp. 45–48, 2013. 

[17] Budiharjo, T. Soemartono, A. P. Windarto, and T. Herawan, “Predicting Tuition Fee Payment 

Problem using Backpropagation Neural Network Model,” International Journal of Advanced 

Science and Technology, vol. 120, pp. 85–96, 2018. 

[18] Budiharjo, T. Soemartono, A. P. Windarto, and T. Herawan, “Predicting School Participation in 

Indonesia using Back-Propagation Algorithm Model,” International Journal of Control and 

Automation, vol. 11, no. 11, pp. 57–68, 2018. 

[19] I. S. Purba et al., “Accuracy Level of Backpropagation Algorithm to Predict Livestock 

Population of Simalungun Regency in Indonesia Accuracy Level of Backpropagation 

Algorithm to Predict Livestock Population of Simalungun Regency in Indonesia,” Journal of 

Physics: Conference Series, vol. 1255, no. 012014, pp. 1–6, 2019. 

[20] P. Parulian et al., “Analysis of Sequential Order Incremental Methods in Predicting the Number 

of Victims Affected by Disasters,” Journal of Physics: Conference Series, vol. 1255, no. 

012033, pp. 1–6, 2019. 

[21] S. Setti, A. Wanto, M. Syafiq, A. Andriano, and B. K. Sihotang, “Analysis of Backpropagation 

Algorithms in Predicting World Internet Users,” Journal of Physics: Conference Series, vol. 

1255, no. 012018, pp. 1–6, 2019. 

[22] M. K. Z. Sormin, P. Sihombing, A. Amalia, A. Wanto, D. Hartama, and D. M. Chan, 



ICCAI 2019

Journal of Physics: Conference Series 1566 (2020) 012047

IOP Publishing

doi:10.1088/1742-6596/1566/1/012047

6

 

 

 

 

 

 

“Predictions of World Population Life Expectancy Using Cyclical Order Weight / Bias,” 

Journal of Physics: Conference Series, vol. 1255, no. 012017, pp. 1–6, 2019. 

[23] M. R. Lubis, “Analisis Jaringan Saraf Tiruan Back Propgation Untuk Peningkatan Akurasi 

Prediksi Hasil Pertandingan Sepakbola,” TECHSI, vol. 10, pp. 50–62, 2018. 

[24] S. Sumijan, A. Windarto, A. Muhammad, and B. Budiharjo, “Implementation of Neural 

Networks in Predicting the Understanding Level of Students Subject,” International Journal 

of Software Engineering and Its Applications, vol. 10, no. 10, pp. 189–204, 2016. 

[25] A. Wanto et al., “Forecasting the Export and Import Volume of Crude Oil , Oil Products and 

Gas Using ANN,” Journal of Physics: Conference Series, vol. 1255, no. 012016, pp. 1–6, 

2019. 

[26] A. Wanto et al., “Analysis of the Backpropagation Algorithm in Viewing Import Value 

Development Levels Based on Main Country of Origin,” Journal of Physics: Conference 

Series, vol. 1255, no. 012013, pp. 1–6, 2019. 

[27] A. Wanto et al., “Analysis of the Accuracy Batch Training Method in Viewing Indonesian 

Fisheries Cultivation Company Development,” Journal of Physics: Conference Series, vol. 

1255, no. 012003, pp. 1–6, 2019. 

[28] W. Saputra, P. Poningsih, M. R. Lubis, S. R. Andani, I. S. Damanik, and A. Wanto, “Analysis 

of Artificial Neural Network in Predicting the Fuel Consumption by Type of Power Plant,” 

Journal of Physics: Conference Series, vol. 1255, no. 012069, pp. 1–5, 2019. 

[29] E. Siregar, H. Mawengkang, E. B. Nababan, and A. Wanto, “Analysis of Backpropagation 

Method with Sigmoid Bipolar and Linear Function in Prediction of Population Growth,” 

Journal of Physics: Conference Series, vol. 1255, no. 012023, pp. 1–6, 2019. 

[30] T. Afriliansyah et al., “Implementation of Bayesian Regulation Algorithm for Estimation of 

Production Index Level Micro and Small Industry,” Journal of Physics: Conference Series, 

vol. 1255, no. 012027, pp. 1–6, 2019. 

[31] G. W. Bhawika et al., “Implementation of ANN for Predicting the Percentage of Illiteracy in 

Indonesia by Age Group,” Journal of Physics: Conference Series, vol. 1255, no. 012043, pp. 

1–6, 2019. 

[32] A. Dutt, M. A. Ismail, and T. Herawan, “A Systematic Review on Educational Data Mining,” 

IEEE Access, vol. 5, no. c, pp. 15991–16005, 2017. 

[33] R. B. F. Hakim, E. N. Sari, and T. Herawan, “Soft Solution of Soft Set Theory for 

Recommendation in Decision Making,” Advances in Intelligent Systems and Computing, vol. 

287, pp. 313–324, 2014. 

[34] A. Setyawan, F. Y. Arini, and I. Akhlis, “Comparative Analysis of Simple Additive Weighting 

Method and Weighted Product Method to New Employee Recruitment Decision Support 

System ( DSS ) at PT . Warta Media Nusantara,” Scientific Journal of Informatics, vol. 4, no. 

1, pp. 34–42, 2017. 

 


