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BRUTE FORCE ALGORITHM IMPLEMENTATION
ON KNOWLEDGE MANAGEMENT SYSTEM
OVERCOMING HEAVY METAL OF PB AND CD IN
SOIL AT PALM OIL PLANTATION

Ermatita® and Dedik Budianta?

Abstract-Disturbances in the production of palm oil is often encountered, including the interruption of heavy metals
that are in the soil, plants or oil palm fresh fruit bunches. The existence of these heavy metals can hamper the
productivity of oil palm plantations, thus the production of oil palm trees have become not optimal. Therefore, it is
necessary counter measures to reduce heavy metals in the soil, plants and fresh fruit bunches on the palm. Analysis of
the heavy metal content in the oil palm trees can be in the form of a knowledge base to build a knowledge
management system. This research will developed a Knowledge Management System to SECI model and the search
for knowledge using Brute Force algorithm. The results of research in the form of search model in knowledge
management system with Brute Force algorithm can help build the knowledge to overcome barriers to palm oil
production in the form of heavy metals. Reduction of heavy metals in the production of palm oil will reduce the risk
of heavy metals in foods derived from processed palm oil.
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I. INTRODUCTION

Increased production of palm oil needs to be done, to improve the economy for the better. Increased production
by optimizing the production of palm oil trees are absolutely necessary to support the local economy and the
State. The amount of palm oil production is highly dependent on various factors, including the type of soil, seed
varieties, climate and the technology applied. In increased production of oil palm trees need to know the various
obstacles that can lead to palm productivity becomes low. The presence of heavy metals in soil, plants and fresh
fruit bunches of oil palm can hamper productivity.

Each age gives a different production in quantity. This quantity is also greatly affects the production quantity
of processed foods derived from oil. A large quantity must also be followed by the quality of the fresh fruit
production is high, to avoid negative impact on the consumption of foods derived from palm oil. The quality of
this oil crops can tackle by analyzing the metal elements in the soil that are harmful to consumers.

Palm oil plantations also require intensive fertilization. Fertilization intensive as fertilizer P would leave a
residue in the form of heavy metals such as Pb and Cd. The heavy metals through the food chain will enter into
fresh fruit production that became CPO, so it will fit into the human body causing various diseases such as
kidney disease hazards and diseases lainnya.The heavy metals in the soil need to be overcome by the provision
of organic materials.

Knowledge overcome the heavy metals can be included in the knowledge management system, so that in
case overcome of problems associated with heavy metals Therefore, the analysis of metals, the weight of which
reduce the quality of FFB needs to be done, it is very important to improve the quality of crop production of oil.
Analysis of the soil can be either knowledge derived from science and theory, but it also can come from
experiences that have been done by someone. Knowledge Management System is a system that can store
knowledge [1] [2] [6] [7], so if you see a particular condition can learn the existing knowledge so that it can
provide the right solution and quickly, without having to re-do some research. Searches in knowledge
management systems require a method or algorithm. Therefore in this study will be used brute force algorithm
to search the Knowledge Management System with string matching. Research using Brute Force algorithm has
been done by [8] which uses Brute Force algorithm to detect matching pattern picture image. Additionally [9]
has conducted research using brute force algorithm and Location Based Services to search a collection of prayer
in the prayer. [10] has conducted research string searching algorithm using brute force algorithm that generates
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proposed algorithm does not preprocess Neither the pattern nor the text to perform searching. These studies
carried out for a search on various interests. In this research will be the study of the development of Knowledge
Management System that uses Brute Force algorithm to search for knowledge on the SECI Model in Knowledge
Management System.

Il. RESEARCH METODOLOGY
In this study, the analytical framework used is laboratory analysis and assessed with a standard metal

element content of Pb and Cd .Modeling land evaluation results into knowledge, and modeling algorithms
search by Brute Force.
Knowledge management system modeling is done by:
a. Kowledge discovery system: the search for knowledge of data and information

1. Perform data collection knowledge

2. modeling string mactching

3. Conduct modeling with Brute Force Algorithm
b. Knowledge capture system: the process of gaining knowledge from explicit or tacit knowledge
¢. Knowledge sharing system: the process of distributing knowledge. [5]
Modeling quest for knowledge in Knowledge Management System with Brute Force algorithm.

I1l. RESULT AND DISCUSSION
3.1 Result of laboratory of PED soil of Brownish Black

Results of laboratory tests showed the metal content in the soil on the ground around the palm tree. Results
of laboratory tests will be saved as a knowledge in the Knowledge Management System to perform analyzes the
characteristics of soils that have poor quality for the growth of oil palm trees which can contribute to the quality
of palm oil is not good to be harmful to humans consuming food made from palm oil palm tersebut. Kualitas can
be donated by the presence of heavy metals in the palm.

Heavy metals are metals that have a very high density. The metal is very dangerous when it came to our
bodies through the food chain. In the study observed two types of heavy metals that are widely available in
nature is an heavy metal Cd Pb. Both of these metals can be abundant in the soil due to anthropogenic processes.
The threshold values of Cd in soil that is 3 mg / kg were Pb in soils were 12.75 mg / kg.

The results of analysis of soil planted with palm at different age ranges from 0.40 to 2.12 mg / kg, while Pb
ranged from 2.67 to 13.55 mg / kg. Based on the mean value of land planted with palm at different ages do not
indicate an abundance of Cd or Cd is still below the threshold. While her Pb have already exceeded the
threshold that is on land planted with oil palm in 2000 with a value of 13.55 mg / kg.

Table 1. The content of heavy metals Cadmium (Cd) and lead (Pb) in soil at oil palm trees at different ages.

No Crop year Cd Pb

1 1989 3,27+ 2,97
2,01 3,05
1,07 1,99
2,12 2,67

2 1992 0,31 3,16
1,88 5,65
0,68 4,53
0,96 4,45

3 2000 1,65 12,86
0,41 13,99
1,11 13,81
1,06 13,55

4 2003 1,45 4,25
1,57 3,26
0,93 5,29
1,32 4,27

5 2006 0,29 4,53
0,40 5,24
0,50 3,91
0,40 4,56
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Results of laboratory tests above will form a knowledge that will be included in the Knowledge Management
System. Knowledge management system is done with the first step is to model search system in the knowledge
management system with matching string modeling and Brute force algorithm.

3.2 Modleling of Knowledge Management System.

3.2.1 Search Method of String Matching Algorithm Using Brute Force.

A. Methods Search String Matching

According to Black11] string is the array of characters (numbers, alphabet, or other characters) is usually
presented as a data structure array. String can be a word, phrase, or sentence. While the string matching
according to Black [11] is defined as a problem to find the pattern arrangement of the character string in another
string or part of the contents of the text.

String matching in Indonesian known as the matching string[12] String matching is the search for a pattern
in a text (Ronald L.Rivest et al. 1994).

3.2.2 Brute Force Algorithm

Brute Force algorithm is an algorithm to match the pattern with all text between 0 and n-m for the presence
of the pattern in the text. In the matching string, there is a text terms and pattern. Text the word searched and
matched with the pattern. While the pattern is a word that is entered to match. In detail, the steps taken by this
algorithm when matching strings are:

1. Brute Force Algorithm start matching pattern from the beginning of the text.
2. From left to right, these algorithms will match the character-by-character pattern with the character in the
corresponding text, until one of the following conditions are met:

a. Characters in the pattern and in the text than not fit.

b. All the characters in the pattern match. Then the algorithm will inform the invention in this position.

3. The algorithm then continues to shift the pattern of one to the right, and repeat step 2 until the pattern at the
end of the text.
Here is algorithm Brute Force pseudocode

//input : An Array[0..n-1] of n characters representing a text and
// An Array[0..m-1] of m characters representing a pattern
//0utput : The index of the first character in the text that starts
// a match substring or -1 if the search is unsuccessful

For 1 <- 0 ton — m do
J<-0
Whille Jj < m and P[j] = T[i+J] do
J <- j+1
If J =m return i
Return -1

Brute Force Algorithm with Pseudo code above can be used to search for knowledge about the content of
heavy metal in the soil, leaves and oil palm fruit bunches. Insights will be stored in the system of knowledge
management system. System knowledge management system stores all the knowledge about the characteristics
and soil conditions which have been kept informed of the experiences, the results of research. To seek
information from existing knowledge in the system of knowledge management system using the method of the
String matching and algoritama Brute Force. Here is an example of using Brute Force algorithm for the search
pattern in the text:

Searches based on the age ground:

TEXT = AGE OF LAND
PATTERN = LAND
Step 1

Specify the text that will be a key in the system, then the system will search for matching text and patern

with Brute Force algorithm. As shown below in Table. 2.
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Table 2. Initial step-text search

Step Search
Step Search

Text

a

Pattern | s

Index |1

9 110

Table.2 shows initial step-text search, for search the pattern will shift one step to right toward. Next step

shown at Table.3

Table. 3 Step 1

Step Search

Text a |9 I
Pattern S

Index |1 |2 9 |10

Results of the search at Table, 3 do not match, then the pattern will shift as much as one step to the right

towards index. Table. 4 shown the next step for matching the pattern.

Table .4 Step 2

Step Search
Text a
Pattern
Index 1 10
The next step is to shift one step further as Table. 5
Table. 5 Searches
Step search
Text a g |
Pattern
Index 1 2 9 |10

If the search is not yet match the text and are in search of patterns, then the shifting of patterns as much as

one step to the right towards index Step 3.

Table. 6 Search Information

Step search

Text a g |
Pattern
Index 1 2 9 |10
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Search in step 4 is shown in Table. 6 do not match between text and patern, then the shift pattern is then
performed by one step to the right towards the index. The next step is shown at Table. 7

Table.7. Search Information

Step serach

Text a g e S 0 i |

Pattern S 0 i |
Index 1 2 3 4 5 6 7 8 9 |10

Table.7 shows do not match text and pattern, the shear pattern as much as one step to the right towards index
In step 6 of a match is found and the text in the search pattern. For those reasons, the termination stops at index
10.

Knowledge discovery search over a system which is in the process of Knowledge Management to seek the
knowledge of the data and information contained in the database, or look for connectivity of data and
information with other data and information. The results of the modeling above the Brute Force method text
matches with the information obtained in the search. The data found in files that are already stored in the system
knowledge system with SECI models.

Maching String methods and algorithms Brute force is a method that can be implemented to build the system
Knowledge management system with a certain pattern. Pattern (patern) knowledge to do a search with the Brute
Force method so as to facilitate the search for solutions to problems. By building knowledge management
system modeling can help in the search for information related to the quality of palm oil which is influenced by
the content of heavy metals in the soil. These insights are useful for sharing knowledge for those who are
concerned with the quality of palm oil as an ingredient for the manufacture of food, so the danger of heavy
metal in the palm oil can be tackled.

IVV. CONCLUSION

String matching methods and Brute force algorithm is a method that can be implemented to developed the
system Knowledge management system with a certain pattern. Pattern of knowledge to do a search through
Brute Force method so as to facilitate the search for solutions to problems. By developing knowledge
management system modelling can help in the search for information related to the quality of palm oil which is
influenced by the content of heavy metals in the soil. These insights are useful for sharing knowledge for those
who are concerned with the quality of palm oil as an ingredient for the manufacture of food, so the danger of
heavy metal in the palm oil can be tackled.
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