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Abstract—Creative industries in Indonesia have 
flourished significantly since 2009. However, their 
developments have 20 years lagged behind the US and 
European Industries. Therefore, it is very important to 
formulate the model of the industrial development 
accurately and effectively that creates performance 
acceleration to catch up the backwardness. This research 
direction is to measure knowledge management dimensions, 
entrepreneurship reliability, and adoption of local cultural 
environment and mastery of ICT workers in the creative 
Industries cities with strong cultural roots environment like 
Denpasar, Jogjakarta and Surakarta. Findings and referral 
in this study provide a description of the framework in 
developing the industries acceleration-based knowledge 
management needs to be applied carefully. Dimensions of 
resource development and strong independent 
entrepreneurs are crucial. The aspect of capability of 
mastering ICT by creative industry workers is a 
competitiveness asset. Environmental elements that make up 
the local culture sets Knowledge Management should 
optimize its role in creative product design. Research and 
Technology is in line with the findings of Hanssen [15], also 
reemphasized that knowledge management have a 
significant influence on business performance of Creative 
National Industry. 

Keywords—creative industry, Knowledge Management 
Capability, Information Technology Worker and Industrial 
Competitiveness Performance 

I. INTRODUCTION  

Global economic paradigm has entered the fourth 
wave, the so-called creative economy. Tofler [32]  
revealed that the civilization era consists of three waves 
of economic times; agricultural economics (agricultural), 
industrial economics (industrial) and economic 
information (digital economy). The creative economy 
consists of a broad group of professionals, especially 
those in the creative industries, which contributed to the 
forefront of innovation, therefore, the creative economy 
can be said to be a system of supply and demand 
transaction that originates in the economic activity of the 
creative industries. 

On the other hand, the economic value of a product or 
service in the era of the creative economy is no longer 
determined by the raw materials or the production system 

as in the industrial era, but the use of creativity and 
innovation. Industries can no longer compete in the global 
marketplace by relying on price or quality of the product 
alone, but they have to compete based on innovation, 
creativity and imagination [27]. Creative industries focus 
on value creation through the power of creativity. Ideas 
are key elements in the creative industries. The ideas are 
being a renewable resource. The Expression of ideas and 
the ideas itself that create the Industries need applicative 
form of strategic Information Technology (IT). IT and 
creative industries cannot be separated. IT has become a 
strategic tool inherent of the creative industry business 
process. Many experts lend support which put innovation, 
creativity and imagination as key aspects of the creative 
industries. The key aspects are actually packed in 
Knowledge Management Capability (KMC). It 
encourages synergy of competence among information 
technology, experience, knowledge of local culture - local 
heritage, completion methods, and ideas) into a set of 
encyclopedia of knowledge. The encyclopedias is a vital 
asset in strengthening the competitive advantage. 
Knowledge management capability is capacity to use 
resource management knowledge in achieving the goals 
that encourage innovation and competitive response [1]. 

Organization theory and strategy stated that 
knowledge management capability provides a competitive 
advantage to escalate corporate performance [8]. Hansen 
shows the capability of knowledge management as a 
strategic aspect of the development of creative industries 
[15]. Some information systems studies state that the 
amplification IT capabilities may improve knowledge 
management capability [1,28]. Therefore, information 
technology affect the performance of corporate through 
knowledge management capability [31]. In addition to the 
strategic aspects of IT, the perspective in knowledge 
management capability suggests other important aspect of 
the industry and a way to understand the culture of a 
nation eco logion [14]. Pay attention to four factors; 
inspiration, restoration, commerce, and identity. 

Development of creative industries cannot leave IT in 
the role through innovation, creativity and imagination 
that have strategic value in encouraging diversification 
and creation of value. Value creation will be directly 
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proportional to the creative process.  The creative 
industries development needs frameworks of knowledge 
transfer in the form of knowledge management capability 
as a strategic concept development of the national creative 
Industries. 

The Indonesian government has been aware of the 
creative economy contribution to the country [5]. 
Therefore, it conducted a more intensive study of the 
development of the creative economy. Lend support to the 
government effort, the strategic direction and objectives 
of this research is to study the development of the national 
creative industries competitiveness for the creation of 
competitiveness performance and competitive advantage 
based on synergy of the carrying capacity of the IT 
environment and the values of local wisdom (cultural 
heritage), which is strategically integrated into the 
creation of the creative industries product. Research focus 
is to formulate the model of knowledge management 
capability as the strategic concept of competitiveness of 
the national creative industries.  

Researchs that focuses on National Creative Industries 
is relatively few. Creative industries reference usually 
based on the findings [11], which draw conclusions on the 
critical success factors in the creative industry is 
managing the synergy of prior knowledge, habits and 
ideas into new products (innovation). Knowledge 
management can be an intermediary between industry and 
the environment sets the relevance of IT in creating 
competitive performance [2]. In addition, Nengah 
research [20] shows positive contribution of information 
technology in supporting competitive advantage. 
However, studies that examine the dimensions of 
information technology - IT capability, cultural heritage 
environment, and entrepreneurship aspects to 
competitiveness national creative industries with a model 
of knowledge management capability as a mediator in 
Indonesia has not been found identical research, given 
Indonesian government just has intensively developed the 
industries since 2009, which lagged behind nearly two 
decades from Europe, Japan, China, Australia and US 
model of research, design development and product 
regulations [3]. 

 
Figure 1. Conceptual model KMC 

 

Research model describes a conceptual framework as 
a guide as well as the flow of thinking about the influence 
of Entrepreneurship, IT Capability and Environment 
Turbulence and its impact on KMC and Corporate 
Performance. The concept of influence of these three 
variables antecedent to corporate performance of creative 
industries in synergy with knowledge management 
capability as an intervening variable can be seen in 
Figure-1. 

Based on the research model (Figure 1) the national 
strategic research roadmap, further formulated in a first 
approximation study (hypotheses) to be tested truth as 
follows:  

Entrepreneurs in the creative business is expected to 
act proactively to anticipate future needs in order to create 
a competitive edge with other competitors as the best 
strategy to take advantage of market opportunities [18] It 
is conducted by leveraging the market on particular 
creative industries will be the main driver to achieve 
maximum profits. Eentrepreneurship influence on 
knowledge management capability [25,26]. Based on 
these arguments, it deploys the first hypothesis as follows: 
H1: Entrepreneurship has positive influence on the KMC 
at the Indonesian National Creative Industry.   

IT Capability has positive influence on KMC 
[16,25,26]. From this statement, it sets up the second 
hypothesis; H2: IT relatedness has positive influence on 
the KMC at the Indonesian National Creative Industry. 
Businesses provide uncertain competition [34]. The 
Environmental conditions lead to profit fluctuation. 
Therefore, business management should quickly explore 
and exploit opportunities early on. Environment influence 
on the KMC [25,26]. From these arguments, it deploys 
the third hypothesis; H3: Environment has positive 
influence on the KMC at the Indonesian National Creative 
Industry. Entrepreneurship support the organization's 
efforts to improve the sustainability of its business to 
strengthen competitive advantage will be associated with 
the exploitation of knowledge.  

Eentrepreneurships has positive influence on 
corporate performance [10]. Based on these statements, it 
sets up the fourth hypothesis as follows: H4: 
Entrepreneurship has positive influence on Business 
Performance at Indonesian National Creative Industries. 
Information technology infrastructure enables real time 
analysis and supports the decision to provide the proper 
insight to a variety of operational, tactical, and strategic 
decisions.  

Mithas [29] found the positive influence of IT 
Capability on corporate Performance. From this 
statement, it deploys the fifth hypothesis as follows: IT 
Relatedness has positive influence on Business 
Performance at Indonesian National Creative Industries. 
Porter and Van der Linde [22] argue that there is a 
competition opportunities related to the environment, 
thus, environmental management preserve trigger 
innovation done by the company. It can be concluded that 
a proactive environment may have a positive influence on 
business performance.  
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The positive influence of the environment on 
corporate Performance [7,9]. Based on these statements, it 
sets up the sixth hypothesis as follows: H6: Environment 
has positive influence on corporate Performance at the 
Indonesian National Creative Industries. There is a 
positive influence of KMC on Business Performance 
[7,9,16,25,35]. From this statement,  it deploys the 
seventh hypothesis: H7: KMC has positive influence on 
Business Performance at Indonesian National Creative 
Industries. 

II. METHODOLOGY 

According to Statistics Center Bureau, there are 
1,520,759 corporate creative industries, and given a 
growth rate of 7.70% per year, thus, in 2011 the 
population of the National Creative Industries projected to  
count for 1.872.0054 corporate units. Indonesian Creative 
Industries consist of six main groups representing 
fourteen sub-sectors of creative industries [3], as follows: 
Group 1 : publishing and presentation media industries. 
This group consists of; publishing, printing and 
advertising. Group 2: electronic media with cultural 
presentation content. The group is divided into TV, radio, 
film, video, and photography. Group 3: cultural 
presentation. This group are composed of Music and 
Performing Arts.  Group 4: arts and culture intensive. 
This group consists of; Craft and Art Market. 
Group 5: industrial design includes design, fashion and 
architecture.  Group 6: creativity with technology. This 
group consists of; Research & Development, Interactive 
Games, and Information Technology & Services 
Software. Samples is part of the population whose 
characteristics are going to be investigated, and 
considered to be representative of the overall population 
(fewer than population).   

Data used in this study is primary data. Primary data is 
data collected and processed directly by the researchers 
and sourced from respondents' answers to several 
questions. This study respondents are key workers in the 
creative industries at Denpasar, Jogjakarta and Surakata. 
The workers who are directly related to the creation of 
new creative design: advertising designers, fashion 
designers, design / originator flagship model of local 
crafts, film directors, programmers and software 
developers, architecture, and drafter studio and printing, 
which objects selected sample capacity function 
describing the strategic decisions taken in the 
implementation of knowledge management in the design.  
This study provides a structural equation model approach 
(SEM) with LISREL software to examine the hypotheses. 

 

 

 

 

 

 

 

  

III. RESULT AND DISCUSSION 

The analysis results are reported in Figure-2.  

 

Figure 2. SEM of IT creative industries 

A. Indonesian Creative Industries KMC. 

Customer knowledge refers to the needs, preferences, 
and buying behavior of customers. Corporate develop 
customer knowledge directly through their interactions 
with customers [12,31]. The study results show that most 
sectors of the creative industries, do not understand yet 
aspects of "customer knowledge" (58.7%). The rest 
(41.3%) have understood the implementation of 
“Customer Knowledge" on their business, especially for 
the IT creative industrial workers in Yogyakarta  (13.8 %) 
and " Denpasar " ( 12.3 % ) have understood the concept 
of "Customer Knowledge". Owner / worker creative 
industries ICT based have understood the cultural roots 
approach to “design brief " in their employment contracts 
with their customers, after sales service and user guide 
(product guidelines), develop product prototypes in the 
works of their creative product. However, creative 
industry workers still do not understand the important of 
comprehending the “Customer Knowledge".  

Managerial knowledge refers to the knowledge of 
business units authorized in corporate [21]. Managerial 
knowledge included in the managerial practices at the 
corporate level, policy and corporate processes (Grant, 
1988). Low awareness on sharing (50.7 %) is a 
debilitating aspect of national industrial acceleration. 
Creative industrial workers objected to share with partner 
/ colleagues in corporate, since most of them deem that 
their colleagues are competitors (46.0 %).  

In addition,  the workers objected to share with their  
colleagues because of various reason such as secret 
techniques and others. Most of creative industries workers 
in all samples does not want to share their knowledge on 
the Internet (90.6 %). They also did not deploy establish 
communication forum" national creative Industries" 
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(98.6%). Pessimistic attitude of workers, 47.8 %, External 
Locus of Control (45.7). It means that entrepreneurship 
spirit issues of a less committed within the creative vision 
understanding framework in a wider scope. In addition, 
the number of creative industry workers who have 
internet subscription 80.4%, workers who have subscribed 
able to access the internet and mobile smart phone media 
70.4%. However, 6.7% respondents tend to have low 
awareness in using internet to augment their skills. They 
acquired their skills predominantly through formal school 
education (28.3%) and self-learning by fiddling with apps 
independently (26.1%), fewer of those industrial workers 
who gain knowledge from fellow creative industrial 
workers (21.6%). Therefore, the aspect of its technology 
has not been used optimally. This situation is 
compounded with the large number of workers in the 
industry who stutter co-workers is a threat (46.0%). These 
discourage the workers to share knowledge with their co-
workers in the office or in the internet. 

B. The ICT Usage Capability. 

The Importance of ICT as a strategic tool for 
corporate has been conceived in  national creative 
industries (56.9 %). Realize the role of  ICT capabilities 
in bridging the resulting product, technology to always be 
updated, almost in all sectors of the industry believe that 
ICT transformed from production tools become   strategic 
tools attached to their corporate vision.  

ICT has become so important that narrowing design 
function manually. The advertisement industry, software, 
and radio and TV as industry have a strong commitment 
to use original applications in building their creative 
products. However, in general the majority of the 
industries do not committed using the original software 
aids (54.7%). 

TABLE I. SEM – IT CREATIVE  INDUSTRIES WORKER AT JOGJA, 
SOLO AND DENPASAR 

No. 

SEM – IT Creative  Industries Worker at Jogja, Solo and 
Denpasar 

Influence 
CR: 
0.05 

Results 

1 IT Capability to KMC 1.415 
No significant 

influence 

2 
Environmental Turbulence  
to KMC 

5.143 
There is positive 

significant influence 

3 
Entrepreneurship to 
Business Performance 

-1.152 
No significant 

influence 

4 
IT Capability to Business 
Performance 

0.882 
No significant 

influence 

5 
Environment to Business 
Performance 

1.452 
No significant 

influence 

6 
KMC to Business 
Performance 

2.992 
There is positive 

significant influence 

IV. CONCLUSION 

Environment form a strong influence of culture 
encyclopaedia, a place where the workers live will shape 
the cultural values that relevant encourage a better 
understanding of design creation. Kind of area / ethnic 
local nuances as style ornaments of Surakarta, Yogyakarta 

and Denpasar provide an idea where they form ethnic 
nuances knowledge contained in their products.  

Cultural influences in concept and product themes 
able to be adopted by creative industries. Although the 
majority of creative industry perpetrator tend to choose 
modern and futuristic products (56.5 %). However, 
generally entrepreneur /creative industry- workers in 
Indonesia appreciate the nuances of local products and 
possess perspective and committed to develop local 
nuances content in the future as  their creative industries 
products (58.7%).In addition, industries achievements 
also give good impact associated with the award gained 
by national creative industries (56.2 %). Fashion, 
television and radio are dominant sectors, which received 
awards that represents their performance. 

Industrial workers in four cities creative samples were 
predominantly have not shown effective performance in 
development acceleration and strengthen national creative 
industry development.  Majority of respondents believe 
that government has not optimal performance (54.0 %), 
but most governments have optimal working to build a 
national creative industries (46.0 %). Therefore, the 
technical implications in product regulation is "the 
importance of character development of national 
employers. 
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Abstract—This study aims to determine the pattern of 
relations elective courses for new students Unnes with 
apriori algorithm approach. The study was designed by 
using data mining models CRISP-DM (Cross Industry 
Standard Process for Data Mining). Mapping patterns of 
relationship courses were divided into three groups, namely 
mapping all courses at SPMU 2009-2011. Saintek field and 
soshum at SPMU 2012-2013. Results of mapping patterns of 
relationships courses in all courses for the year 2009-2011 
was the first PG Paud, S1 and Pend. Guru Sekolah Dasar, 
S1, with a confidence value of 51.18%, the second mapping 
Pend. Bahasa Jawa, S1 and Pend. Guru Sekolah Dasar, S1, 
with a confidence value of 42.87%, the third mapping Seni 
Rupa, S1 and Pend. Seni Rupa, S1, with a confidence value 
of 40.91%, and the fourth mapping PJKR, S1 (PGPJSD) 
and PJKR, S1, with a confidence value of 43.98%. Results of 
mapping patterns of relationships in the field Saintek 
courses for the year 2012-2013 is Pend. Teknik Mesin, S1 
and Pend. Teknik Otomotif, S1, with a confidence value of 
42.26%, and Pend. Teknik Otomotif, S1 and Pend. Teknik 
Mesin, S1, with a 46.1% confidence value. Results of 
mapping patterns of relationships in the field soshum 
courses for the year 2012-2013 is PJKR, S1 (PGPJSD) and 
PJKR, S1, with a confidence value of 58.6% and Pend. 
Kepelatiohan Olahraga, and PJKR S1, S1, with a confidence 
value of 56.82%. Mapping patterns of relationships courses 
by using the apriori algorithm can be applied to the field of 
education to map the closeness between program of study at 
the Semarang  State University. Future studies are 
recommended to map the patterns of relationships through 
the course of study registration, and can be combined with 
other algorithms. 

Keywords— association rule, study program, confidence 

I. INTRODUCTION 

The development of information technology 
contributes to the rapid growth in the amount of data 
collected in a large database. Semarang State University 
(UNNES) is one of the state universities in the city of 
Semarang, have taken advantage of information 
technology in almost all educational activities.  
The database is owned by a very large Unnes. Many data 
stored in the database, both data Unnes students and the 
academic community. One of the biggest data is data 
freshmen applicants. Unnes open lines of new student 
enrollment through many paths. The path is SNMPTN, 
SBMPTN and independent pathways or SPMU. Data 

registries of new students who enroll in the data, 
especially Unnes SPMU, very numerous. SPMU 
committee report also said that the number of applicants 
to the close on Tuesday (16/7) has reached over 11,000, 
and an increase (Alkomari, 2014). Large data processing 
is needed in order to obtain an other information that 
could be beneficial to the organization and not a pile of 
useless data. The number of data requires a method or 
technique that can change the amount of data that can be 
utilized as a valuable information or useful knowledge. 
One technique that can process information from large 
data sets using data mining.  

Data mining can process information from a very 
large data sets and to search the data to form a pattern that 
is commonly referred to as association rule. Association 
rule sought by using apriori algorithm in data mining. 
Apriori algorithm is widely used to determine the pattern 
of relationships between products that are often purchased 
in a store or supermarket. This algorithm will provide 
advice to managers to make promotion strategy at its 
supermarkets or stores. Assocition mapping rule is 
generated algorithm is used to adjust the stuff put in 
strategic places so that buyers more easily find him.  

Association rule is carried out through the mechanism 
of calculating the support and confidence of an 
association item. The apriori algorithm would be suitable 
to be applied when there is some relationship item you 
want analyzed. One thing that could be applied is in the 
field of promotion and marketing strategy determination 
(Nurcahyo, 2013: 67-68).  

The purpose of this study was to determine the pattern 
of association mapping study program for new students 
choice Unnes apriori algorithm approach. This research 
focuses on the study program chosen by the prospective 
new students who register during the period of 5 years ie 
2009-2013 years. Mapping pattern divided into three 
groups, namely mapping all courses at SPMU 2009-2011. 
Saintek field and soshum at SPMU 2012-2013. Mapping 
patterns of relationships that produce a couple courses 
that meet the minimum support and minimum confidence, 
consistent or always comes up every year and meet the 
validation with the lift ratio. Couples who meet the 
kritetia will be displayed based on the data Table 1 
confidence intervals of the confidence values. 
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II. DATA MINING AND APRIORI ALGORITM 

Data mining is mining or the discovery of new 
information by looking for certain patterns or rules from 
very large amounts of data (Beta, N., & Nurdin, B. 2010, 
Sani, S., & Dedy, S. 2010 in Sarjon 2013: 2).  
Data mining is also known as Knowledge Discovery in 
Databases (KDD). KDD consists of three main processes: 

1) Preprocessing 

Preprocessing performed on the data before the data 
mining algorithm is applied. This process includes data 
cleaning, integration, selection, and transformation. 

2) Data mining  

KDD is a key process in the data mining process, in 
this process of data mining algorithms applied to gain 
knowledge from the data source. 

3) Post processing  

Results obtained from data mining process will then 
be evaluated in post processing (Gunadi and Indra S, 
2012: 3).  

One of the techniques in data mining is Assocition 
rule or rules of the association. Association rule is used to 
mementukan habits conducted in inlets or simultaneously, 
and then the combination can be formed. Association 
Rule is one method that aims to find patterns that often 
arise among many transactions, where each transaction 
consists of several items. (Defit, 2013: 3). The size of the 
association rule, there are two important values that 
support and confidence values. Support is used to show 
the most number of items in the entire election or 
transaction. While confidence is a level of trust that will 

show the relationship between items. The value of this 
confidence that will prove the rule that it has formed a 
relationship or correlation between the inter-set. Guilford 
correlation mapping table is used to clarify the correlation 
coefficient value of confidence (Rahmandani, 2012: 50). 

TABLE I. TABLE GUILFORD 

Interval Coefficients Clasification 

0.000 – 0.199 Very low 

0.200 – 0.399 Low 

0.400 – 0.599 Medium 

0.600 – 0.799 High 

0.800 – 1.000 Very high 

Source: Rahmadani (2012: 51) 

The calculation formula to determine support and 
confidence are as follows: Support the possibility of X 
and Y occur together are denoted as in (1). 

Support is a measure that indicates the extent of the 
dominance of an item or itemset of the overall transaction 
(Gunadi and Sensue 2012: 121). While Confidence is the 
likelihood of Y when X also appears, denoted as in (2) 

Confidence is a measure that indicates the relationship 
between two items is a conditional (based on a certain 
condition) (Gunadi and Sensue, 2012: 121).  
The lift ratio is a measure that indicates how important or 
useful a rule. A rule is very useful when the lift value 
greater than 1 (Kuswardani, et al, 2011: 114). The lift 
ratio is calculated by the formula (3). 

 

                  
                                            

                      
       

                     
                                           

                                  
                 Defit, 2012: 3 

                  
                 

               
Mujiasih 2011: 191  

 
An election be valid if the elevator has a value greater 

than 1, which means that in these elections Prodi Prodi x 
and y actually selected simultaneously.  

Apriori is an algorithm that is well known in frequent 
itemset search by using the technique of association rule. 
In the a priori algorithm to  

determine which candidates may appear by looking at 
the minimum support (Sarjon, 2013: 4). The basic method 
of association rule has two stages.  

 Analysis of high-frequency pattern  

 The formation of association rules  

(Gunadi and Sensue, 2012: 124) 

 

 

 

 

III. RESEARCH METHODOLOGY 

This study was designed to use data mining models 
CRISP-DM (Cross Industry Standard Process for Data 
Mining). Where is divided into 6 stages: 

 
Source: Saefulloh dan Santoso (2013: 16) 

Figure 1. Stage CRISP-DM (Cross Industry Standart Process for Data 
Mining) 
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1) Business / Research Understanding Phase  

Data obtained from the database of the State 
University of Semarang have never done a search 
closeness between items to be mapped courses. This study 
examines the selection of mapping patterns of courses 
which are usually selected by the new mahaisswa. 
Mapping pattern is generated by determining the known 
association rule that freshmen voting patterns through 
apriori algorithm.  

2) Data Understanding Phase (Phase Understanding 
Data)  

The selected data is the data from the years 2009-2013 
SPMU. A total of 79 615 students who signed up with the 
following details: 

TABLE II. NUMBER OF APPLICANTS SPMU 

No Year The number of students who enroll 

1 2009 36.464 

2 2010 20.209 

3 2011 7.661 

4 2012 8.306 

5 2013 6.975 

Number 79.615 

The number of courses both S1 and D3 to choose a 

lapse of 5 years were 72 courses for the year 2009-2011, 

in 2012 71 courses and 64 courses in 2013. By assigning 

weights to selected courses rated 1 and unselected rated 0 

As mentioned previously, the data consists of taken the 

exam number, name candidates, and elective courses 

selected. 

3) Data Preparation Phase (Phase Data Processing) 

Data from 79 615 applicants from prospective 
freshmen class of 2009-2013. As for the data to be trained 
later was chosen course of study. 

4) Modeling Phase (Phase Modeling)  

Modeling is done by looking for association rule 
couple of courses that are always there or consistently 
every year. The goal of the rule will be used as a 
reference pair as a course of study that superior 
information to achieve promotion strategy courses. 
mapping focused on courses selected. Mapping all the 
data in the study program in 2009-2011, because 
applicants this year can choose courses in all areas. 
Saintek field mapping and soshum in 2012-2013, because 
applicants may only select courses in the same field or 
soshum Saintek.  

5) Evaluation Phase (Phase Evaluation)  

This stage of testing the models to obtain an accurate 
model. The resulting rule is then translated to obtain clear 
information. Rule used as guidelines are consistent rule or 
always occur each year. Not ynag meets great value or 
high confidence. Of the rule will be tested consistent 
accuracy pair association rules by using the ratio of the 
lift. If the lift ratio is more than 1 then the rule can be 
proven validation.  

6) Deployment Phase (Phase Deployment)  

In this stage, the description of the rule obtained. 
Clarify the description of the rule information obtained. 

 
IV. RESULT 

 

The calculation algorithm is used to determine a priori 
association rule or rules of the association. Data used very 
much is 79 615 therefore solved by using a program to 
simplify the calculation. Calculations using the program 
required manual correction of arithmetic calculations. 
Testing arithmetic corrections were used to prove the 
truth of the rule generated levels. Testing equality and the 
rule of truth, using 500 data with each taken 100 years of 
data. 

The results of testing the truth of the rule level and the 
manual calculation program that can be known 
association rule, the value of the support and confidence 
value that indicates the SAME result. There is a 
difference only in the number of different calculation 
results because pembulan figures in the calculation. 

Association rule is obtained by determining the value 
of minimum support 0% and minimum confidence 0%. 
Mapping patterns of relationship courses were divided 
into three groups, namely mapping all courses at SPMU 
2009-2011. Saintek field and soshum at SPMU 2012-
2013. Mapping of all study programs in 2009 produced 
4,258 pairs SPMU course, in 2010 produced 4,498 pairs 
SPMU course, SPMU 2011 produced 4,668 pairs and 
courses that meet the min. support, min. confidence, 
consistently every year, and the lift ratio, produced 132 
pair courses. Mapping courses Saintek group in 2012 
produced 638 pairs SPMU course, SPMU 2013 produced 
614 pairs and courses that meet the min. support, min. 
confidence, consistently every year, and the lift ratio, the 
pair produced 43 courses. Mapping courses soshum group 
in 2012 produced 2034 pairs SPMU course, SPMU 2013 
produced 2020 pairs study program, and who meet the 
min value. support, min. confidence, consistently every 
year, and the lift ratio, produced 105 pair courses. 

V. DISCUSSION 

Mapping all courses SPMU 2009, based on the data 
mapping with interval coefficients are very low 
confidence value can be known there are 119 couples 
courses, 11 pairs contained courses on lower confidence 
interval value, and 2 couples courses have confidence 
values are. Mapping all courses in 2010 teradapat 118 
couples courses with very low confidence interval value, 
10 pair courses with lower confidence interval value and 
4 pairs study program with the confidence interval values 
are. Data SPMU 2011 contained 122 pairs known courses 
with the confidence intervals of very low value, 9 partner 
programs with lower confidence interval value and 1 pair 
courses with confidence interval values are. 

Mapping courses Saintek groups, based on data from 
2012 SPMU Saintek unknown number of pairs of courses 
with a total of 33 pairs of internal confidence value is 
very low, 8 pairs of internal courses with low confidence 
values, and 2 pairs of internal courses with confidence 
values are. Data SPMU Saintek 2013 unknown 37 pairs of 
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internal courses with very low confidence score and 6 
pairs of internal courses with low confidence values. 

Mapping Program soshum based cohort study in 2012 
found 92 SPMU soshum pair of internal courses with very 
low confidence value, 11 pair courses with low 
confidence value category and 2 pairs of internal courses 
with confidence values are. While mapping data in 2013 
known SPMU soshum 93 pairs of internal courses with 
very low confidence value, 10 pairs of internal courses 
with low confidence values, and 2 pairs of internal 
courses with confidence values are. 

Pair rule with high confidence values on all courses 
election year 2009-2011 are as follows: 

 PG PAUD, S1 & Pend. Gurur Sekolah Dasar, S1 
with 51.18% confidence value and 1.075 support 
value. 

 Pend. Bahasa Jawa, S1 & Pend. Guru Sekolah 
Dasar, S1 with 42.87% confidence value and 
support the value 3.142%. 

 Seni Rupa, S1 & Pend. Seni Rupa, S1 with 
40.91% confidence value and support the value 
0.044%. 

 PJKR, S1 (PGPJSD) & PJKR, S1 with 43.98% 
confidence value and support the value 1.53% 

Pair rule with high confidence value in the field 
Saintek election year 2012-2013 are as follows: 

 Pend. Teknik Mesin, S1 & Pend. Teknik Otomotif, 
S1 with 42.26% confidence value and support the 
value 2.621%. 

 Pend. Teknik Otomotif, S1 & Pend. Teknik Mesin, 
S1 with 46.1% confidence value and support the 
value 2.621%. 

Pair rule with high confidence value in the group 
soshum election year 2012-2013 are as follows:  

 PJKR, S1(PGPJSD) & PJKR, S1 with 58.6% 
confidence value and support the value 2.674%. 

 Pend. Kepelatihan Olahraga, S1 & PJKR, S1 with 
56.82% confidence value and support the value 
2.674%.. 

VI. CONCLUTION AND FUTURE WORK 

Based on the results of research has been done can be 
concluded: 

1. The pattern mapping studies program at every year is 
as Mapping give me the pattern of relationships 
studies program at all study program for year 2009-
2011 were: 

 PG PAUD, S1 & Pend. Gurur Sekolah Dasar, S1 
with 51.18% confidence value and 1.075 support 
value. 

 Pend. Bahasa Jawa, S1 & Pend. Guru Sekolah 
Dasar, S1 with 42.87% confidence value and 
support the value 3.142%. 

 Seni Rupa, S1 & Pend. Seni Rupa, S1 with 
40.91% confidence value and support the value 
0.044%. 

 PJKR, S1 (PGPJSD) & PJKR, S1 with 43.98% 
confidence value and support the value 1.53% 

2. Mapping patterns of relationship study program in the 
field saintek for year 2012-2013 are: 

 Pend. Teknik Mesin, S1 & Pend. Teknik Otomotif, 
S1 with 42.26% confidence value and support the 
value 2.621%. 

 Pend. Teknik Otomotif, S1 & Pend. Teknik Mesin, 
S1 with 46.1% confidence value and support the 
value 2.621%. 

3. Mapping patterns of relationship study program in the 
field soshum for year 2012-2013 are: 

 PJKR, S1(PGPJSD) & PJKR, S1 with 58.6% 
confidence value and support the value 2.674%. 

 Pend. Kepelatihan Olahraga, S1 & PJKR, S1 with 
56.82% confidence value and support the value 
2.674%. 

Mapping patterns of relationship study program by 
using judgmental algorithm can be applied to the field of 
education for mapping closeness among studies program 
at the Semarang state University. Further Research is 
suggested to map out the pattern of relationships study 
program through the registration and the other, and can be 
combined with using algorithm that another. 
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Abstract—General election is part of democracy. People 
can choose the regional head through the voting process. At 
the election voting process, counts and tabulates ballots 
requires a lengthy process for each governmental level 
(starting from polling booth area, district, city, province 
until national level). It would take a long time to know the 
vote results. To shorten the tabulation process, we can use 
information and communication technology. In this 
research, mobile application is used to transmit the voting 
result of regional head election and display the tabulation on 
the web. Mobile device is quite cheap and people can directly 
monitors voting results any time through the web. Behind 
the benefits and convenience of this concept, it has a security 
flaw on the data transmission from Android  device to 
application server. To secure the voting results data, we use 
Rijndael encryption and authentication using IMEI number 
of the mobile phone. Rijndael algorithm changes the data 
into a secret code that cannot be read easily. Only 
authenticated IMEI number from registered mobile devices 
can send the encrypted data. Experimental result shows that 
it takes only 2.71 seconds on average to encrypt data and 
send the encrypted data from Android device to the server. 
IMEI authentication and Rijndael encryption algorithm 
guarantee the legitimate of voting tabulation process. It can 
be secured from variety of data manipulation and 
guaranteed the data validity. 

Keywords—Rijndael, Android, Regional head election, 
Encryption 

I. INTRODUCTION 

General election is part of democracy. Election in 
Indonesia was originally intended to elect members of 
representative institutions (parliament) or senators (House 
of Representative Senator in city level, province level, 
country level and Local Council Senator). After the fourth 
amendment of the 1945 Constitution in 2002, the election 
of President and Vice-President (Presidential Election), 
which was originally performed by the parliament, 
transformed into direct election by the people. The first 
presidential election was held in 2004. In 2007, based on 
constitution number 22, the election of Regional Head 
and Deputy Head are also included as part of the direct 
election(1). 

According to constitution number 22, year 2007, local 
election to choose Regional Head and Deputy Head is 
conducted every 5 years. The election stages in general 
are procurement and logistics distribution, socialization, 

campaigns facilities, accreditation of election observers, 
updating voter’s data, voting, manual counting, electronic 
counting, tabulating the election results, vows for elected 
people (regional head). To enhance accountability, 
witnesses and scrutiny observes all aspect of voting 
process. 

On voting process, the voters come to the polling 
station and give the election invitation letter to the local 
committee, doing the voting process inside the enclosed 
cubicles (polling booth), and then placing the ballots in 
locked and tamperproof box to ensure security. After 
voting, electors have their name crossed off from voter 
list and have one of their fingers marked with slow-
perishing ink to prevent multiple voting. This process 
takes only one day. 

After voting process, the ballots then counted and 
tabulated, then the result will be sent to General Elections 
Commission. This process takes a long time because it 
has to transmit the voting results from the lowest level to 
the highest level of government level and also it takes a 
long time to know the results of the election. It takes a 
minimum of two weeks or more to see the results and 
people were not able to find out the results quickly. 

In this research, we use information and 
communication technology to shorten the tabulation 
process. We use mobile application to transmit the voting 
result of regional head election because mobile device is 
quite cheap and widespread use in Indonesia. The system 
then will display the tabulation result on the web so 
people can directly monitors voting results any time 
through the website. Behind the benefits and convenience 
of this concept, it has a security flaw on the data 
transmission from Android  device to application server. 
To secure the transmission of voting results data, we use 
Rijndael encryption and authentication using IMEI 
number of the mobile phone. 

II. LITERATURE STUDY 

A. Cryptography 

Cryptography is the science of maintaining the 
confidentiality of the information and techniques with 
mathematical methods that include confidentiality, data 
integrity, and entity authentication (2). Cryptography 
should meet the following aspects: 
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1) Confidentiality 

Confidentiality is an aspect of preventative disclosure 
of information to parties who have no right to that 
information. This aspect can be provided by cryptography 
by encrypt the information.  

2) Data integrity  

Data integrity is an aspect of preventative changes to 
the information by the party who does not have the 
authority to change the information. To meet this criteria 
a particular method should be able to detect the change of 
information, namely the insertion, deletion and 
replacement. One way to provide this aspect of 
cryptography is to use hash functions. 

3) Authentication 

Authentication is an aspect to ensure that the 
information is genuine. In addition it is also to ensure the 
validity of those involved in the exchange of information. 
This aspect can be provided by symmetric key 
cryptographic algorithms and asymmetric algorithms. For 
example is the Rijndael symmetric algorithm. 

4) Non-repudiation 

Non-repudiation is an aspect to ensure that the parties 
involved cannot deny. This aspect can be provided by 
digital signature algorithm. 

B. Rijndael Algorithm 

Rijndael is a block-cipher encryption algorithm 
adopted into AES. Cryptography step on Rijndael 
algorithm is similar with AES algorithm steps. The 
difference between AES and Rijndael algorithm are in the 
block length and the key length, while the encryption 
process remains the same. In Rijndael algorithm, we can 
adjust variable block length and a variable key length  
(although it still has to have a minimum length of 128 bits 
and a maximum length of 256 bits), while key length and 
block length for AES has been determined, i.e. 128 bits, 
192 bits and 256 bits. Therefore, Rijndael also called key-
iterated block-cipher. The input of Rijndael algorithm 
encryption is the key and the plaintext, while the Rijndael 
algorithm encryption output is a block-ciphertext. The 
input of the Rijndael algorithm decryption is a block-
chipertext, while the output is a block-plaintext(3). The 
Rijndael algorithm can be seen in Figure 1. 

 
Figure 1. Rijndael Algorithm 

The Rijndael algorithm steps are: 

1) Add Round Key 

In this process, sub key will be coupled with state. It 
uses XOR operation for each byte of a sub key with the 
corresponding byte of the state. For each step, the sub key 
generated from the main key using the key schedule 
process. 

2) Subtitute Byte 

At this stage, the byte substitution is using a 
substitution table (S-box). In this process, each byte in 
byte state to be encrypted will be replaced by byte in S-
Box table. 

3) Shift Row 

At this stage, array of state lines will be shifted to the 
left in a circular left. This process works by rotating the 
bytes on the line 2, 3 and 4 with the different number of 
rotation. Line 1 does not do rotation. Line 2 will be 
rotated once to the left, line 3 will be rotated twice and 
line 4 will be rotated 3 times. 

4) Mix Column 

Mix column will scrambles the data in each column of 
the state array. This operation combines 4 bytes of each 
column of the state table and uses a linear transformation. 
Mix Column operation can be regarded as matrix 
multiplication. 

C. International Mobile Equipment Identity Number 

International Mobile Equipment Identity (IMEI) is a 
unique number assigned to each phone. IMEI number of 
the mobile phone is connected to the GSM network and 
stored in the database of the EIR (Equipment Identity 
Register) containing all valid mobile phone equipment. 
When a cell phone is reported stolen or is not type 
approved by the regulator, the phone's IMEI number is 
marked invalid. 

The IMEI number consists of four groups of numbers, 
aaaaaa-bb-cccccc-d. The first set of numbers "aaaaaa" is 
the Type Approval Code (TAC). At the TAC set of 
numbers, the first two digits indicate the country code and 
the rest is the Final Assembly Code (FAC). The next two 
digits "bb" is a representation of the state code. In the 
third set of numbers "cccccc" is the serial number and the 
last digit "d" is an additional figure, usually the number 
"0". 

D. Digital Signature 

Digital signature is a method to ensure the authenticity 
of the data and the sender really makes this data. Digital 
signatures utilize asymmetric encryption algorithms. 
Slightly different from the concept of asymmetric 
encryption, digital signatures created from the hash value 
of the message sent. Then the last hash value is encrypted 
by using the private key of the sender. So that the same 
message even if made by different people will have 
different digital signatures(3). Recipient can verify 
whether it is the original message and is really come from 
the sender by decrypt the digital signature inside the data 
using the sender's public key. Then the receiver will 
compute the hash value of the message sent. If the hash 
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values are the same as the count he decrypted, the 
message is valid. 

III. DESIGN AND IMPLEMENTATION 

A. Architecture Design 

Design of the system can be seen in Figure 2. Main 
process is as follows: 

1) Authentication of election officers 

The system authenticates election officers using 
username, password and IMEI number of officers’ 
android phones. Election officer will enter username and 
password on mobile election application in his/her mobile 
phone, then the IMEI number will be added on the data. 
They will be encrypted using Rijndael algorithm. The 
cipher text data then sent to server. 

The server decrypts the data and checks the username 
and password after check the IMEI number of mobile 
phone. If the IMEI number or username is not registered 
in the database or the password is incorrect, then the 
officer cannot enter the system. If all of them are correct, 
then the officer can enter the system.  

2) Entering ballot counting results 

After authentication process, election officer can enter 
the ballot counting result to the mobile application. It will 
be added with the IMEI number of the Android phone to 
ensure data validity. The mobile application will generate 
unique private key for each mobile device as digital 
signature. The data will be encrypted using the Rijndael 
algorithm and added with digital signature. Then the data 
will be sent to the server. The data is decrypted at the 
server and checking the digital signature. If the digital 
signature exists, then the data will be stored in database 
systems. Otherwise, they will be rejected. 

3) Validating Data 

The data have been sent to the server will be validated 
by the witnesses. The authentication of witnesses is 
similar to the authentication for election officer. After 
authenticated, the witness just clicks a button to validate 
the election data result. After the data is validated, the 
officer cannot change the data in the server. 

4) View Results of the vote 

Once the election data result validated by the 
witnesses, the vote statistic of each regional head 
candidate will be displayed in the web. 

 

Figure 2. Architecture design 

B. Database Design 

Database design of the system can be seen in Figure 3. 

 
Figure 3. Database design 

C. Rijndael Algorithm 

Details of Rijndael encryption algorithm can be seen 
in Figure 4. 

 
Figure 4. Rijndael Encryption process 

D. Implementation 

Software needed to implement this system is: 

1. Android Developer Tools Build: v21.1.0-569685. 

2. Netbeans IDE 7.2.1 to design website server. 

3. XAMPP v3.1.0 Beta 6 (package of Apache web 
server, PHP programming language, and MySQL 
database). 

4. Code Igniter as website framework. 

5. Supporting application Java jdk-6u17-windows-i586 
and Java jre-6u21-windows-i586. 

6. Mcrypt and libmcrypt in server to encrypt and decrypt 
data. 

Hardware needed to implement this system is: 

1. Server with Intel Core
TM

2 Duo Procesor or equal. 

2. Mobile device phone with minimum Android 2.3 
operating system. 
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IV. EXPERIMENTAL RESULT 

Functionality test is used for user authentication, 
entering ballot counting result, validating data, and view 
result of the vote. To check the perform of the application, 
we calculate time needed to encrypt and decrypt data 
using Rijndael algorithm. 

A. User Authentication 

Election officer enter username and password on their 
registered mobile device to authenticate themselves as 
seen on Figure 5. Mobile application will encrypt the data 
with IMEI number, send it to the server, and receive 
notification from server.  

 
Figure 5. User authentication 

B. Entering Ballot Counting Result 

Witness checks the result of ballot counting for each 
pair of candidate entered by election officer as seen on 
Figure 6. Mobile application will encrypt the data with 
IMEI number and sign it with digital signature, send it to 
the server, and receive notification from server. 

 
Figure 6. Entering voting result 

C. Validating Data 

Election officer enter the result of ballot counting in 
polling booth for each pair of candidate as seen on Figure 
7. If it is correct, then he or she can press the “Verifikasi” 
button to validate the data. 

 
Figure 7. Validating data 

D. View Result of the Vote 

People can view result of the vote via online website. 
Valid data vote can be seen on Figure 8, non valid data 
vote can be seen on Figure 9, and data vote for each 
district can be seen on Figure 10.  

 
Figure 8. Valid data vote 

 

Figure 9. Non valid datavote 

 

Figure 10. Data vote for each district 

 

 

 


