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 Editorial 
Message from Editorial Board 

It is our great pleasure to present the January 2018 issue (Volume 16 Number 1) of the 
International Journal of Computer Science and Information Security (IJCSIS). High quality 
research, survey & review articles are proposed from experts in the field, promoting insight and 
understanding of the state of the art, and trends in computer science and technology. It especially 
provides a platform for high-caliber academics, practitioners and PhD/Doctoral graduates to 
publish completed work and latest research outcomes. According to Google Scholar, up to now 
papers published in IJCSIS have been cited over 9850 times and this journal is experiencing 
steady and healthy growth. Google statistics shows that IJCSIS has established the first step to 
be an international and prestigious journal in the field of Computer Science and Information 
Security. There have been many improvements to the processing of papers; we have also 
witnessed a significant growth in interest through a higher number of submissions as well as 
through the breadth and quality of those submissions. IJCSIS is indexed in major 
academic/scientific databases and important repositories, such as: Google Scholar, Thomson 
Reuters, ArXiv, CiteSeerX, Cornell’s University Library, Ei Compendex, ISI Scopus, DBLP, DOAJ, 
ProQuest, ResearchGate, LinkedIn, Academia.edu and EBSCO among others.  

A great journal cannot be made great without a dedicated editorial team of editors and reviewers. 
On behalf of IJCSIS community and the sponsors, we congratulate the authors and thank the 
reviewers for their outstanding efforts to review and recommend high quality papers for 
publication. In particular, we would like to thank the international academia and researchers for 
continued support by citing papers published in IJCSIS. Without their sustained and unselfish 
commitments, IJCSIS would not have achieved its current premier status, making sure we deliver 
high-quality content to our readers in a timely fashion. 

“We support researchers to succeed by providing high visibility & impact value, prestige and 
excellence in research publication.”  We would like to thank you, the authors and readers, the 
content providers and consumers, who have made this journal the best possible.  

For further questions or other suggestions please do not hesitate to contact us at 
ijcsiseditor@gmail.com.   
 
A complete list of journals can be found at: 
http://sites.google.com/site/ijcsis/  
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Here, table 7 shows the data hiding execution 

time values as 0.65409 for 50 KB size of the 

file, the data hiding execution time values as 

1.6352 for 250 KB size of the file, the data 

hiding execution time values as 4.3348 for 500 

KB size of the file, the data hiding execution 

time values as 7.8272 for 1000 KB size of the 

file, the data hiding execution time values as 

25.7161 for 5000 KB size of the file, the data 

hiding execution time values as 41.2718 for 

10000 KB size of the file. From table 7 it is 

described that under ideal condition proposed 

work is better as than previous work [6]. As 

propose  work regenerate dictionary from the 

same data so the execution time for the same is 

less as compared to previous work. Figure 16 

represents a comparison of the Data Hiding 

Execution Time of various file sizes between 

proposed work and several previous algorithms 

[6]. 

 

 
Fig. 16. Data Hiding Execution Time comparison 

between the proposed and previous work [6]. 

Table 8. Throughput comparison between 

proposed and previous works [6]. 

 
Here, table 8 shows the Throughput value as 

76.4421 for 50 KB size of the file, the Throughput 

value as 102.8865 for 250 KB size of the file, the 

Throughput value as 115.3456 for 500 KB size of 

the file, the Throughput value as 127.7596 for 1000 

KB size of  the file, the Throughput value as 

194.4307 for 5000 KB size of the file, the 

Throughput value as 242.2962 for 10000 KB size of 

the file. From table 8 it is described that under ideal 
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condition proposed work is better than previous 

work in [6]. As proposed work regenerate 

dictionary from the same data so the execution time 

for the same is less than previous work. Figure 17 

represents a comparison of the Throughput for 

various file sizes between proposed work and 

several previous algorithms [6]. 

 
Fig. 17. Throughput comparison between 

proposed and previous works [6]. 

 

5. Conclusion 
Here, proposed work has efficiently hide data in the 

carrier image while the security of the carrier is also 

maintained by encrypting using a skew tent map 

algorithm. Embedding is done by using a histogram 

shifting algorithm where pixel value has shuffle as 

per the secret data. Proposed algorithm will recover 

or reverse complete data at the receiver end, with 

carrier image in ideal condition. Results 

demonstrate that the proposed work is generating 

the values which retain the image quality and 

robustness. In the future, work can be enhanced for 

other attacks and cryptanalysis such as the geometry 

of the image. 

 

References1. A. Rasmi, M. Mohanapriya, “An 

Extensiv Survey of Data Hiding Techniques”, 

European Journal of Applied Sciences, Vol.  9(3),  

Pp. 133-139, 2017.  

2. Abuturab and Muhammad Rafiq, "Multiple 

color-image fusion and watermarking based on 

optical interference and wavelet transform", Journal 

of  Optics & Lasers in Engineering, Elsevier, Vol. 

89, Pp. 47-58, 2016. 

3. Ales Roceka, Karel Slavícekb, Otto Dostálb, and 

Michal Javorník, “A new approach to fully-

reversible watermarking in medical imaging with 

breakthrough visibility parameters”, Biomedical 

Signal Processing and Control, Elsevier, Vol. 29, 

Pp. 44-52, 2016.  

4. Angela Piper, and Reihaneh Safavi-Naini, 

“Scalable Fragile Data Hiding For Image 

Authentication”, IET Information Security, Vol. 

7(4),  Pp. 300-311, 2013. 

5.. Arun K Mohan, and Saranya M.R, “Improved 

Reversible Data Hiding Using Histogram Shifting 

Method”,  International Conference on Signal 

Processing, Informatics, Communication and 

Energy Systems (SPICES), IEEE Conference, Pp. 

1-5, 19-21 Feb. 2015, Kozhikode, India. 

6. Aswathy Achuthshankar, Aswin Achuthshankar, 

Arjun K P, and Sreenarayanan N M, “Encryption of 

Reversible Data Hiding For Better Visibility and 

High Security”, Global Colloquium in Recent 

Advancement and Effectual Researches in 

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

125 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

 

 

Engineering, Science and Technology (RAEREST), 

Elsevier, Vol. 25, Pp. 216 – 223, 2016. 

7. Akshay Kumar Joshi, Sanjay Sharma, “ 

Reversible data hiding by utilizing AES encryption, 

image & LZW compression”,  International Journal 

of Advanced Research in Computer Engineering & 

Technology (IJARCET), Volume 6(2), Pp. 169-176, 

February 2017. 

8. Chen Cui, and Xia-Mu Niu, “A robust DIBR 3D 

image watermarking algorithm based on histogram 

shape”, Measurement, Elsevier, Vol.  92, Pp. 130–

143, 2016.  

9. Chuan Qin, Huili Wang, Xinpeng Zhang, and 

Xingming Sun, “Self-embedding fragile 

watermarking based on reference-data interleaving 

and adaptive selection of embedding mode”, 

Information Sciences, Elsevier, Vol. 373, Pp. 233–

250, 2016.  

10. Cui, Chen and Xia-Mu Niu, “A Robust DIBR 

3D Image Watermarking Algorithm Based on 

Histogram Shape", Elsevier Journal on 

Measurement, Vol. 92, Pp. 130-143, 2016. 

11. Dalel Bouslimia and Gouenou Coatrieux, "A 

Crypto-Watermarking System for Ensuring 

Reliability Control and Traceability of Medical 

Images", Elsevier Journal on Signal Processing, 

Special issue on Image Communication, Vol. 47, 

Pp. 160-169, September 2016. 

12. Xiaochun Cao, Ling Du, Xingxing Wei, Dan 

Meng, and Xiaojie Guo, “High Capacity Reversible 

Data Hiding In Encrypted Images By Patch-Level 

Sparse Representation”, IEEE Transactions on 

Cybernetics, Vol 46(15), Pp. 1132-1143, May 2016. 

13. Frank Y. Shih and Xin Zhong, "High-capacity 

multiple regions of interest watermarking for 

medical images", Elsevier on Information Sciences, 

Vol 367–368, Pp. 648-659, 2016. 

14. Gonge, Sudhanshu Suhas, and Ashok Ghatol, 

"Aggregation of Discrete Cosine Transform Digital 

Image Watermarking with Advanced Encryption 

Standard Technique", Procedia Computer Science 

Vol. 89, Pp. 732-742, 2016. 

15. Hanieh Khalilian, and Ivan V. Bajic, “ Video 

Data Hiding With Empirical PCA-Based 

Decoding”, Transactions on Image Processing, 

IEEE Signal Processing Society, Vol. 22(12), Pp.  

4825 - 4840, Dec. 2013. 

16. Ioan-Catalin Dragoi,  and Dinu Coltuc, “Local-

Prediction-Based Difference Expansion Reversible 

Data Hiding”, Transactions on Image Processing, 

IEEE, Vol. 23(4),Pp. 1-11, 2014. 

17. K. Ma, W. Zhang, N. Yu, and F. Li, “Reversible 

data hiding in encrypted image by reserving room 

before encryption”, Trans. Inf. Forensics Security, 

IEEE, Vol. 8(3), Pp. 553–562, 2013. 

18. Kazuki Yamato, Madoka Hasegawa, Yuichi 

Tanaka and Shigeo Kato, “Digital image 

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

126 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

 

 

watermarking method using between-class variance, 

IEEE,  Pp. 1-8, 30th Sept.-3rd Oct. 2012, Orlando, 

FL,USA 

19. Manas Ranjan Nayak, Joyashree Bag, Souvik 

Sarkar and Subir Kumar Sarkar, "Hardware 

implementation of a novel watermarking algorithm 

based on phase congruency and singular value 

decomposition technique", International Journal of 

Electronics and Communication, Elsevier, Vol.71, 

Pp. 1-8, 2016. 

20. Mohan A Chimanna, and S.R.Kho, “Digital 

Video Data Hiding Techniques For Secure 

Multimedia Creation And Delivery”, IJERA, Vol. 

3(2), Pp. 839-844, 2013. 

21. Paweł Korus, and Andrzej Dziech, “Efficient 

Method For Content Reconstruction with Self-

Embedding”, IEEE Transactions on Image 

Processing, Vol. 22(3), Pp. 1134 – 1147, 2013. 

22. Shahzad Alam, Vipin Kumar, Waseem A 

Siddiqui and Musheer Ahmad, “Key Dependent 

Image Steganography Using Edge Detection”, 

Fourth International Conference on Advanced 

Computing & Communication Technologies, Pp. 

85-88, 8-9 Feb. 2014 Rohtak, India.. 

23. Tamanna Tabassum, and S.M. Mohidul Islam, 

“A Digital Image Data Hiding Technique based on 

Identical Frame Extraction In 3-Level DWT”, 

IJARCET, Vol. 13(7), Pp. 560 –576, 2003. 

24. Wang, Xiang-yang, Yu-nan Liu, Meng-meng 

Han and Hong-ying Yang, "Local quaternion PHT 

based robust color image watermarking algorithm", 

Elsevier on Journal of Visual Communication and 

Image Representation, Vol 38, Pp. 678-694, 2016. 

AUTHORS PROFILE 

 

                          Anoop Kumar Chaturvedi:                              

                          obtained his Bachelor’s      

                         degree from Dr. H.S. Gour  

                         University, Sagar, India in   

 1998 and Master’s degree in Computer Science & 
Engineering with gold medal from Rajiv Gandhi 
Proudyogiki Vishwavidyalaya, Bhopal, India in 
2010. He is currently pursuing his Ph.D. degree in  
Computer Science & Engineering at Rajiv Gandhi 
Proudyogiki Vishwavidyalaya, Bhopal, India. His 
research interest include digital watermarking and 
image data hiding. 

                    

                    Dr. Piyush Kumar Shukla received his    

                    Bachelor’s degree in Electronics &  

                     Communication Engineering, LNCT, 
Bhopal in 2001, M.Tech (Computer Science & 
Engineering) in 2005 from SATI, Vidisha and Ph.D. 
(Computer Science & Engineering) in 2013 from 
RGPV, Bhopal. M.P. India. He is a Member of 
ISTE (Life Member), IEEE, ACM, IACSIT, 
IAENG.  Currently he is working as an Assistant 
Prof. in Department of Computer Science & 
Engineering, UIT-RGPV Bhopal. He is also I/C of 
PG Program (Dual Degree Integrated PG-Programs) 
in DoCSE, UIT, RGPV, Bhopal, Madhya Pradesh, 
Bhopal. He has published more than 40 Research 
Papers in various International & National Journals 
& Conferences, including 04 Papers in SCIE 
Journals & More than 10 papers in Scopus Journals.   

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

127 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

Fractal Compression of an AVI Video File using 

DWT and Particle Swarm Optimization 

Shraddha Pandit,Research Scholor 

Department of Computer Science & Engineering, 

University Institute of Technology 

 Rajiv Gandhi Proudyogiki Vishwavidyalaya 

  Bhopal, India 

svpandit_pict@yahoo.co.in 

 

 

                               

Piyush Kumar Shukla,Assistant Professor  

Department of Computer Science & Engineering 

University Institute of Technology 

 Rajiv Gandhi Proudyogiki Vishwavidyalaya 

  Bhopal, India 

pphdwss@gmail.com 

 

Akhilesh Tiwari,Associate Professor 

Department of Computer Science & Engineering and Information Technology, 

 Madhav Institute of Technology & Science 

  Gwalior, India 

atiwari.mits@gmail.com 

 

 
Abstract— In the current scenario compression of video files is in 

high demand. Color video compression has become a significant 

technology to lessen the memory space and to decrease 

transmission time. Video compression using fractal technique is 

based on self similarity concept by comparing the range block 

and domain block. However, its computational complexity is very 

high. In this paper we presented hybrid video compression 

technique to compress Audio/Video Interleaved file and 

overcome the problem of Computational complexity. We 

implemented Discrete Wavelet Transform and hybrid fractal HV 

partition technique using Particle Swarm Optimization (called 

mapping of PSO) for compression of videos. The analysis 

demonstrate that hybrid technique gives a very good speed up to 
compress video and achieve Peak Signal to Noise Ratio.  

 
Keywords- Video Compression, DWT, Fractal, HV partitioning, 

MATLAB, MSE, PSO,PSNR,ET,CR. 

I.  INTRODUCTION 

In current scenario digital video plays very, important role in 

information technology, including [1] teleconferencing, 

broadcasting, military applications, entertainment and many 

more [1,2 ]. People need to access video very quickly and 

within a limited period of time through various digital devices 

[3, 4]. To deal with this situation compression of video file   

[5, 6] is the necessity. The DWT transform [1, 3, 9] form the 

layers of frames in terms of group of frames [2, 4]. The 

processing of frames [1, 2, 10] in layer is very slow for the 

compression [6]. Due to slow compression encoding of video 

[5, 6, 7] is major problem in DWT based video compression 

[7, 8].  For the encoding and fast processing [3, 5] transform 

function [7] used partition process in terms of horizontal and 

vertical [6, 8] for the local processing of layers frames in 

different groups of frames.  The reduction of search space    

[5, 9] in terms of layers of block for coding used PSO (particle 

swarm optimization) [1, 3]. The PSO [8] reduces the layers 

space and decrease the encoding time [6] and reduces 

encoding time bust [5, 10] the performance of video 

compression [5]. In this proposed work we represent 

background of discrete wavelet transform [3, 5] and Fractal 

HV partition technique [5, 7] with PSO [7, 8] in segment II 

and segment III represent experimental results and lastly 

segment IV represent conclusion. 

  

II. BACKGROUND 

                               DISCRETE WAVELET TRANSFORM 

Wavelet transforms [1, 2, 10] is broadly used in computer 

vision [6, 9] as an image compression [4, 6, 8]. The 

phenomenon of wavelet is closely allied to multi-scale [2] and 

multi­resolution [4] application and it has been used into 

image fusion technique [5, 7]. Implementation of Discrete 

Wavelet Transform as an image processing method generates 

the transformation values called wavelet coefficient [5, 7]. The 

fundamental concept behind wavelets is to examine signal 

according to scale. During recent years, it has gained a lot 

of interest in the field of signal processing [5, 7], numerical 

analysis and mathematics [8]. In general, the wavelet 

transform is an advanced method of signal and image 

analysis [4, 5]. 
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FRACTAL HV PARTITIONING TECHNIQUE AND MAPPING OF 

PSO 

In a HV partition [2, 6, 8] a rectangular range square [8] can 

be part either on a level plane or vertically into two littler 

rectangles [4]. A choice about the split area must be made. 

While embraces a model in view of edge area [4], we take 

after and propose to part a rectangle with the end goal that an 

estimation by its DC segment (DC segment of a piece is 

characterized here as the square whose pixel esteems are 

equivalent [6] to the normal power of the square.) in each part 

gives an insignificant aggregate square mistake [5].              

We anticipate that fractal coding will deliver moderately little 

collection mistakes with this decision since approximation by 

the DC segment [3] alone will as of now give little wholes of 

squared blunders by plan of the part conspire, and for the 

guess of the dynamic piece [6] of the range squares we have 

more areas accessible, if the range piece fluctuations            

are low [2]. 

The HV partition technique [3, 7] proceed the video data for 

the process of encoding in terms of domain and Range block 

in terms of column for the encoding [4] in terms of horizontal 

and vertical column of video data[1]. 

Here in this proposed work to reduce the searching time [6] 

between range and domain block we used PSO technique with 

HV partition technique [7] which reduces the searching time 

of block symmetry and increase the block symmetry. 

 

III. EXPERIMENTAL RESULTS 

In this paper the proposed algorithms of DWT, Fractal 

transform and PSO algorithm [5] has been implemented using 

MATLAB 8.0 code. For testing varied audio/video interleaved 

videos [7], we used a configuration of desktop Intel processor 

with 1.86GZ with 2 GB of RAM [3] running on Windows 

2007.For the evaluation of the performance used some 

standard parameters such as PSNR, MSE, CR and ET of video 

[5, 7]. The measured parameter gives better result, instead of 

DWT based video compression [8]. For testing videos are 

obtained from CV vision library [6, 8]. All process we 

describe here. 

Description of Dataset 

Table 1. Shows description of dataset used for compression of varied videos 

S.No. Video Name Format of video 

1 Battle video Avi 

2 Duck video Avi 

3 Cartoonduck  video Avi 

4 Lab video Avi 

5 Sumrf video Avi 

6 Gunner video Avi 

7 Airplane video Avi 

 

 

Figure 1. Shows that the original and compressed video view of                         

battle.avi video using DWT method. 

 

Figure 2. Shows that the original and compressed video view of battle.avi 

video using mapping of PSO method. 

 

Also get the result of compression of PSNR, Compression 

Ratio, Mean Square Error and Encoding time for all the tested 

videos. 

 

The following table shows the comparison of DWT and 

Mapping of PSO of varied AVI videos with respect to:           

 CR-Compression Ratio[8] 

 MSE- Mean Square Error Rate[8] 

 PSNR- Peak Signal to Noise Ratio[8] 

 ET- Estimated Time[8] 
 

Table 2.  Analysis for DWT and Mapping of PSO Method for 

battle.avi video 

 DWT Mapping of PSO 

Compression 
Ratio 

0.77 0.81 

MSE 11.31 11.09 

PSNR 23.14 25.14 

Encoding Time 1.80 1.92 
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Table 3.  Analysis for DWT and Mapping of PSO Method for 

duck.avi video 

 DWT Mapping of PSO 

Compression Ratio 0.44 0.59 

MSE 11.55 10.21 

PSNR 22.34 24.94 

Encoding Time 0.52 0.69 

 

Table 4. Analysis for DWT and Mapping of PSO Method for 

cartoonduck.avi video 

 DWT Mapping of PSO 

Compression Ratio 0.89 0.96 

MSE 18.74 19.12 

PSNR 18.48 21.02 

Encoding Time 0.76 0.88 

 
 

 

Figure3: Shows the comparative performance of compression ratio using 
DWT and mapping of PSO method for battle.avi, duck.avi and 

cartoonduck.avi video 

 

Figure4. Shows the comparative performance of MSE using DWT and 

mapping of PSO method for battle.avi, duck.avi and cartoonduck.avi video 

 

Figure5. Shows the comparative performance of PSNR using DWT and 

mapping of PSO method for battle.avi, duck.avi and cartoonduck.avi video 

 

Figure6. Shows the comparative performance of Encoding Time using DWT 
and mapping of PSO method for battle.avi, duck.avi and cartoonduck.avi 

video. 

IV. CONCLUSION 

It is essential to reduce the storage space and encoding time of 

video. From our experimentation and results it is conclude that 

the DWT transform function faced problem of distortion of 

layers, due to this reason the value of PSNR is decrease. The 

particle swarm optimization provides the dual searching mode 

and reduces the multi-scales H-V partition relation of blocks 

and references blocks. This reduces space speedup the 

compression technique and also remains the quality of video. 

The mapping of PSO also reduces the redundant frames of 

video and reduces the value of MSE and increase the value of 

PSNR. 
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Abstract—There is a strong connection between system success and 
early identification of users` needs.The Concept of Operation 
document (ConOps) is an important component for understanding 
any system clearly on early stages and for guiding a better change 
process from current state to desired state. There is no specific 
method that could aid in the process of collecting and analyzing the 
necessary information to create ConOps document, a lot of analysts 
face difficulties writing an efficient ConOps document .In this 
paper we argue that producing ConOps using ArchiMate helps in 
the process of creating ConOps clauses. We attempt to relate 
ConOps to ArchiMate Modeling language then prove that ConOps 
document and ArchiMate modeling language could represent each 
other efficiently. We also discuss how modeling the ConOps clauses 
using ArchiMate promotes better understandability and 
communication to understand the users` needs. 
 

Key words: ArchiMate, ConOps, Concept of operation, Enterprise 
Architecture. 

 

I.  INTRODUCTION  
    In a previous study, we examined the role of the 

motivation extension of ArchiMate [1] (ArchiMate is the 
modeling tool for Enterprise Architecture) and its relation to 
the adaptiveness of the Enterprise Architecture (EA) [2]. We 
believe that certain natural language documents could be a 
factor in the improvement of adaptive EA. Based on the 
previous examination, we found out that the Concept of 
Operation document (ConOps) is the ideal document to serve 
as bases for our research for so many reasons.  The IEEE 
standard1362-1998 (IEEE Std 1362-1998) system definition 
concept of operation (ConOps)[3] document is widely used for 
its well-developed guidelines. It is used to guide the transition 
of systems; it provides a clear description of the current and 
desired system as well as the description of transition and 
change. In this research, we start by presenting research’s 
background and research problem in section II. Research 
methodology and questions in section III.  

Next, in order to prove our claim, which states that 
ArchiMate could aid the process of creating ConOps and vice 
versa, we first need to establish a connection between ConOps 
and ArchiMate by mapping elements and then evaluating the 
mapping and showing a simple demonstration of creating 
ArchiMate model from ConOps clause by analysis in section 
IV. In section V we present an experiment to show how using 
ArchiMate to create ConOps prompts accuracy and reduces 
difficulty. In section VI, an experimental case study is 
presented to confirm that using ArchiMate promotes efficient 
communication and better understanding. Finally, discussion is 
in section VII and conclusion and future research is in section 
VIII. 

II. BACKGROUND AND RESEARCH PROBLEM 
There are a lot of benefits to creating ConOps document as 

basis for any system definition, not only do ConOps facilitate 
communication and consensus among stakeholders, it also play 
an important role in the whole development lifecycle, because 
it is used to derive requirements and later used to evaluate the 
system [11]. After system implementation, the system is 
validated and verified against the ConOps, which gives a 
baseline for measuring efficiency [12].  

A. ConOps and the Enterprise Architecture 
ConOps IEEE 1362-1998 is the only concept of operation 

standard that describes current state of system, justifications for 
change and the concept for the proposed system, which 
contributes to guiding the transition from current state to future 
state [3]. This format could serve in tracing and applying 
changes in a consistent manner. When applying the 
Architecture Development Methodology (ADM), based on 
TOGAF 9.1[7], there are three levels of partitioning for 
enterprise architecture in organizations: strategic level 
architecture (long term main objective and goal for the 
organization), segment level architecture (parts of the 
organizations such as departments) and capability level 
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architecture. ConOps can be related to each level as shown in 
Figure 1.Enterprise architecture can be applied to any of the 
segments (the segment by itself can be identified as an 
enterprise). As the organization matures each segment would 
create synergy with the strategic level, this should provide a 
well-built enterprise architecture that enables flexibility for 
changes on every level without failure, which leads to creating 
value and balance to resist failure in the long term. 

 
Figure 1.  Clarification of Architecture landscape in relation to Conops 

document 

B. ConOps and ArchiMate Motivation Extension 
In this research we utilize ArchiMate to support analysis 

and problem definition. ArchiMate is an open and independent 
enterprise architecture modeling language to support the 
description, analysis and visualization of architecture within 
and across business domains in an unambiguous way. 
ArchiMate 3.0 consists of core language, which focuses on the 
description of the four architecture domains defined by 
TOGAF standard: business architecture, data architecture, 
application architecture and technology architecture and two 
extensions: Motivation and Migration [6]. ConOps main 
objective is to make sure operational needs are clearly 
understood by various users. Our hypothesis is that we can 
improve understandability of the various concepts of the 
document and help identify operational needs by using 
ArchiMate concepts and viewpoint. However, detecting 
motivations can be complex; capturing such concerns in the 
form of drivers from stakeholders or from the environment can 
be confusing. That is why we also suggest leveraging ConOps 
document to get motivation extension aspects and support the 
architecture transition from present to desired state. 

III. RESEARCH METHODOLOGY 
Based on the previous background study we decided to 

examine the shortcomings of ConOps document. ConOps 
document is still not used to its fullest potential, in many 
systems, it`s usually made after the system is matured or 
delivered [4][13]. There are many reasons Conops is 
underutilized; one of the reasons is the lack of a method for 
analysis and acquiring the content of the document .The IEEE 
standard provide guidelines content and format but no exact 
technique [5]. “Each organization that uses this guide should 
develop a set of practices and procedures to provide detailed 
guidance for preparing and updating ConOps 
documents"[3,piii]. This research is conducted using traditional 
analysis including background study, comparative and data 
analysis. 

Our hypothesis is that ArchiMate could aid in the process 
of creating ConOps document. The questions guiding the 
research are formulated as: 

Q1: To which extent can we model ConOps using 
ArchiMate? (Mapping and evaluation, section 4.1) 

Q2: How to produce ArchiMate model from ConOps 
Clause? (Method and demonstration, section 4.2) 

Q3: Does deriving ArchiMate model from ConOps promote 
understandability and facilitate communication? (Experiment 
and quantitative analysis, section 5) 

Q4: How efficient is it to create ConOps using ArchiMate? 
(Case study, section 6) 

 

IV. A PROPOSAL ON USING ARCHIMATE TO CREATE 
CONOPS 

A. Mapping ArchiMate Concepts to ConOps clauses 
In order to map ConOps clause to the concepts of 

ArchiMate, we declare classification for ArchiMate concepts 
such from “Motivation Extension”, “Business Layer ”and 
“Application Layer” as shown in Table 1. such as [8]: 

• Specialization Problem Element -Meta classes: 
Stakeholder (S), Driver (D) and assessment (A) 

• Specialization Intention -Meta classes (Actual 
motivation elements): Goal (G), Principle (P), 
requirement(R), Constraints (Con), outcome (O) 
and Value (V) 

• Strategy Elements: Capability(C), Course of action 
(CA) and resource(R) 

Table 1.Mapping Motivation ArchiMate elements to ConOps clauses 

 
 

• “Business Layer” & “Application Layer” 
elements including all elements in: Behavior 
entities, Passive entities and Active entities. The 
mapping is shown in Table 2. 

Table 2.Mapping the rest of ArchiMate layers to ConOps clause 

 

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

133 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

 
 

Our efforts to establish connection between ArchiMate and 
ConOps started by creating ArchiMate Models from a number 
of ConOps documents. Based on ontology definitions and the 
created ArchiMate models, we were able to represent coverage 
of ConOps by ArchiMate as shown in Table 3.  

Table 3. ArchiMate elements coverage of ConOps clauses 

  
 

B. Method and demonstration(Producing ArchiMate model 
from a Conops clause) 
To demonstrate modeling Conops using ArchiMate, we 

used the "United States Government Printing Office (CONOPS 
V2.0)"[10] as an example. Below is the ArchiMate model for a 
portion of the Conops clause “1.3 System Overview ” (Figure 
2). 

 

 
Figure 2.  Modeling ArchiMate from ConOps, a) portion form ConOps 

document (top) and b) the derived ArchiMate model (bottom) 

We suggest that the process begins with identifying lead 
words in each section of the ConOps. "Lead words" are words 
related to ArchiMate elements based on ontology. Examples of 
lead words identified include: “future system”, “will be”, 

“Proposed system”, “Believe that”, “Should be”, “primarily”, 
“Services, “However”, “as a result”, “issue”, “failed”, “must”, 
etc. After identifying lead words we can match the sentence to 
the appropriate ArchiMate element based on ontological 
analysis, in Figure 2.a we show how sentences are divided 
based on lead words and in 2.b the sentences are assigned to 
the appropriate ArchiMate element. Deriving the ArchiMate 
model is based on the analysis shown in Table 4. [8][15]. The 
recognition of lead words in ConOps could assist in automating 
the process in the future by creating domain ontologies from 
textual documents [14]. 

Table 4.Analysis method used to create the corresponding ArchiMate model 

 

 

V. USING ARCHIMATE TO REPRESENT CONOPS CLAUSES 
PROMOTES UNDERSTANDABILITY(EXPERIMENT)  

In this research, we encourage using ArchiMate to represent 
ConOps clauses. ArchiMate promotes better understandability 
and can therefore ease communication and support consensus 
among stakeholders. Based on the findings from the previous 
section, we can safely assume that using ArchiMate to model 
ConOps is valid. But we need to prove that using ArchiMate to 
model ConOps benefits communication and promotes better 
understanding than using the ConOps document for 
stakeholders. For this reason our second assumption is that 
using ArchiMate models produced from ConOps can promote 
understandability. To prove our claim we conducted an 
experiment to measure the level of accuracy and difficulty.  

Measuring the understandability would determine if using 
ArchiMate to represent ConOps is of significant value. For this 
experiment we had a group of 10 postgraduate students from 
Yamamoto lab of Nagoya University`s department of 
information science, they were divided in two groups 
randomly. The participants were familiar with ArchiMate and 
have had participated in a semester long ArchiMate session in 
the university. As for their knowledge of ConOps, we 
introduced the document elements before the experiment from 
the IEEE Std 1362-1998. For the experiment, we produced a 
number of ArchiMate models from ConOps (Natural language 
based) documents then created 2 sets of different questions to 
test accuracy and difficulty level, The following activities were 
presented to both groups:  

• Activity1: Problem 1(P1) for Group 1(G1): 
Examined accuracy and understandability using a 
set of questions based on the original ConOps 
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(Natural language). Accuracy level: 53%, 
difficulty level: 2.5 

• Activity2: Problem 1 (P1) for group 2(G2): 
Examined accuracy and understandability using a 
set of questions based on derived ArchiMate from 
ConOps (Modeling language). Accuracy level: 
93%, difficulty level: 1 

• Activity3: Problem 2(P2) for Group 1(G1): 
Examined accuracy and understandability using a 
set of questions based on derived ArchiMate from 
ConOps (Modeling language). Accuracy level: 
56%, difficulty level: 2 

• Activity3: Problem 2(P2) for Group 1(G2): 
Examined accuracy and understandability using a 
set of questions based on the original ConOps 
(Natural language). Accuracy level: 24%, 
difficulty level: 3.6 

 

Figure 3.a. shows significant improvement in the level of 
accuracy when ArchiMate modeling language (ML) is used to 
represent ConOps as opposed to natural language (NL). Figure 
3.b. also shows that difficulty level decreases when participant 
answered questions from ArchiMate models based on ConOps. 
Figure 4 shows how Accuracy increases in percentage when 
levels of difficulty are decreased. 

 

 
Figure 3.  The Effects of natural language and modeling language on 

"difficulty" and "accuracy” a) shows increase in "accuracy" results (top) b) 
shows "difficulty" level results (bottom). 

 

 

Figure 4.  Relationship between accuracy and difficulty in the experiment 

VI. A CASE STUDY ON USING ARCHIMATE CREATE CONOPS 
CLAUSES FOR "MAN-HOUR MANAGMENT SYSTEM" 

To measure the efficacy of creating ConOps using 
ArchiMate, we used ArchiMate as the main tool of 
communication for creating a "Man-hour management" system. 
Since there is no existing system, we skipped "current system" 
and included " justification for change" and "description of the 
proposed system" clauses for this case. 

In this experiment we attempt to measure effectiveness of 
producing ConOps using ArchiMate modeling language. We 
measured the time of execution for the two main work 
activities: creating "justification for change" ConOps clause 
(W1) and creating "description of the proposed system" 
ConOps clause (W2). 

The time for execution included: time for communication, 
time for creating ArchiMate model and time for creating 
ConOps from ArchiMate. 

The results were compared to the time it took to create the 
ConOps for the new system without using ArchiMate. 

The process of creating ConOps from ArchiMate was far 
more efficient with better problem definition and analysis, 
easier communication and less ambiguous concepts and 
relations’ definition.  

 

A. Case background 
The company had problems with productivity of software 

development. There was a need for improvement, however it 
was difficult to find the problem. After discussion, it was 
determined the problem affecting productivity was the lack of a 
man-hour management system. There was also a concern from 
the Accounting department, which was related to improving 
their procedures of payroll management, the procedure 
involved manual labor that required a lot of time and effort 
because they relied on paper forms for payment procedures. 
(Note: ArchiMate Model created by the engineer) 

In order to create the corresponding ConOps clauses from 
the motivation and business model of ArchiMate we needed to 
have extra communication in addition after creating the models 
.It took us 20 minutes to create the Motivation model as shown 
in Figure 5.a. Another 16 minutes were spent on exchanging 
the extra information as shown in Figure 5.b. 

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

135 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

From the ArchiMate model in Figure 5.a, we derived the 
ConOps clause "Justification for and nature of change" from 
the motivational model of ArchiMate and from the extra 
communication as shown in Figure 6.The process of deriving 
ConOps from the ArchiMate model took 10 minutes.  

We then created the Business model in 40 minutes (Figure 
7.a), extra communication took 8 minutes (Figure 7.b).  

Figure 8 shows the derived ConOps clause "Concepts of the 
proposed system". 

 

 
Figure 5.   a) Motivation model using ArchiMate (top), b) extra 

Communication (bottom)  

 
Figure 6.  the derived ConOps from The ArchiMate model 

 

Figure 7.  a) Business model using ArchiMate (top), b) extra communication 
(bottom) 

 
Figure 8.  The derived ConOps from The ArchiMate model 

VII. DISCUSSION 
This paper mainly investigates the relation between 

ArchiMate as a modeling language and ConOps as a natural 
language based document. 

A. Summary of the findings  
In section 3,we formulated the research questions guiding 

our investigation. Here, we show the main findings (F1, F2, F3, 
E4) of this research based the research questions: 

F1: In section 4 we presented a mapping table based on 
ArchiMate classification for Motivation extension and 
"Business Layer" and "Application Layer" in table 1 and 
2,during our investigation we examined a set of ConOps 
documents and put the effort to establish connection through 
modeling all the ConOps clauses using ArchiMate. The results 
determined showed us the extent of coverage as shown in table 
3. 

 To evaluate the mapping we examined two perspectives of 
transformation, first one is modeling ArchiMate from ConOps 
(ConOps perspective), and the second is writing ConOps from 
ArchiMate (ArchiMate perspective).  

For the first part of the evaluation, we examined the 
coverage from the ConOps perspective and while only 44.4% 
of ConOps clauses can be represented by ArchiMate elements 
based on Table.3, we believe that ArchiMate is still suitable 
tool to facilitate the creation of ConOps document based on the 
fact that the main challenge of writing the ConOps document 
stems from the lack of specific analysis methods [5] and some 
sections considered out of scope for ArchiMate representation 
in ConOps are mostly descriptive and doesn’t require further 
analysis such as clauses 1.1 Identification, 1.2Document 
Overview.  

For the second part of evaluation we examine the mapping 
from ArchiMate perspective (transformation from ArchiMate 

International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 1, January 2018

136 https://sites.google.com/site/ijcsis/ 
ISSN 1947-5500 



 

to ConOps) we evaluated the mapping based on the evaluation 
method by [9] figure 9 shows the result of the evaluation. The 
evaluation shows that mapping is complete, not redundant and 
there is no excess. However, there is an overload, which means 
that more than one clause from Conops can be matched to one 
concept in ArchiMate. The previous two evaluations show that 
it is more effective to model ArchiMate first to create ConOps 
document. 

 
Figure 9.  Evaluation based on mapping ArchiMate elements to ConOps 

clauses 

F2: In section 4.2, we’ve shown how to model ArchiMate 
from a ConOps clause by demonstration in figure 2. We had to 
depend on ontological analysis to extract the corresponding 
ArchiMate elements because ConOps is a textual document 
dependent on the author; there are sets of guidelines by the 
IEEE standard1362-1998, however no specific method for 
analysis or clear rules. Using corresponding sentences using 
lead words proved to be useful. 

F3: The results of the experiment and quantitative analysis 
shows increase in accuracy through decrease of difficulty 
which shows level of understandability of ArchiMate model 
derived from ConOps was significantly higher, this indicates 
that a higher level of consonance could also be achieved among 
stakeholders. 

F4: Evaluation Of Case Study: from the previous 
experimental case study, we conclude that creating ConOps 
from ArchiMate has many benefits, there were however some 
shortcomings for creating ConOps from ArchiMate. During 
communication, some concepts referred to in the ConOps 
document and their meaning in ArchiMate such as the concept 
of "Capability" and "Component" mentioned in figure 7 were 
ambiguous.  

If ArchiMate meta-model concepts and relations are 
specified using OWL-DL specification, then the process of 
producing ConOps from ArchiMate can be automated and 
checked for consistency [16]. Process should include using 
NLP (natural language processing), domain ontologies and 
ontology models. 

Based on the previous findings we assert that ArchiMate 
can be used to facilitate the analysis process, improve 
understandability and therefore communication. Other 
modeling tools have been known to aid in the process of 
creating ConOps document, using ArchiMate in combination 
with these tools could promote better coverage. 

There have been efforts to describe the advantages of using 
various systems thinking methods and modeling tools by 
papers such as [5]. This paper focuses on the relationship 
between ConOps and ArchiMate specifically and the proposal 

of further modeling tools or frameworks to create ConOps is 
out of this paper`s scope. 

VIII. CONCLUSION AND FUTURE WORK 
In this paper we investigated the relationship between 

ConOps and enterprise architecture, we then explained the 
relationship between ArchiMate concepts and ConOps. 
Creating ConOps document itself can be challenging because 
there is no exact technique to collect and analyze the data. For 
this reason we suggest the use of ArchiMate as a tool for 
analysis and communication. Based on our findings, we know 
that using ArchiMate could significantly improve 
understandability and promote better communication. We 
presented a mapping table between concepts of ArchiMate and 
ConOps clauses based on ontology definition, however there is 
still a need for a complete definition for concepts found in 
domain specific ConOps documents. To further ease 
communication and to achieve better connection between 
ConOps and ArchiMate, we wish to create an accurate 
definition for most used concepts defined by the ConOps 
document guidelines and a specific domain ontology and map 
it to ArchiMate concepts. 

Based on our future research activities, we also aim to 
create a tool based on our definition. The tool should aid in the 
process of creating a consistent ConOps document and 
automate the process of identifying concept based on a set of 
rules using natural language processing and domain ontology 
and to derive and generate the corresponding ArchiMate 
models. 
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Abstract— this research was conducted to find out the level of
information security in organization to give recommendations
improvements in information security management at the
organization. This research uses the ISO 27002 by involving the
entire clause that exists in ISO 27002 check-lists. Based on the
analysis results, 13 objective controls and 43 security controls
were scattered in 3 clauses of ISO 27002. From the analysis it
was concluded that the maturity level of information system
security governance was 2.51, which means the level of security
is still at level 2 planned and tracked is planned and tracked
actively) but is approaching level 3 well defined.
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I. INTRODUCTION

Academic Information System, has been widely used by
almost all universities in Indonesia, it is intended to facilitate
the delivery of information to learners, and teaching staff and
administrative personnel in the management. The more
interaction between the system and the user the better system
will be vulnerable to being infiltrated or damaged by
irresponsible parties. It will be a new issue in terms of
security.

Academic information system as a student academic
management needs to ensure the security and privacy and
integrity of data processed, in addition to the performance of
information systems also become an important part that must
be considered so that information systems can be used
optimally.

The security issues sparked the mechanism to control
access to the network in order to protect it from intruders [1].
On software development that supports forensic network is
how to determine the appropriate method to facilitate the
processing of log data [2]. The system can continue to run in
accordance with the needs and their usefulness. It is
necessary to process performance measurements taken
through examination. In order for an information system
security check to work properly a standard is required to do

so. Formally there is no standard reference on what standards
will be used or selected by an organization to carry out
security checks of information systems, so that it can use
standards as required.

Information security is a must. The issue is important
because if the information can be accessed by people who are
not responsible then the accuracy the information will be
doubted can even be misleading information. The following
is some formulation of the problems obtained in research
whether the system security on the system the academic
information used is in accordance with the standards and the
extent of the system readiness academic information in the
application of information security standards. Besides what
role standardize the security of information systems in
safeguarding stored information from various threats which
exists.

The purpose of this study is to obtain accurate
measurement results in terms of information security on
academic information systems and improve the quality of
information security in accordance with ISO 27002 standard.
In addition to knowing the maturity level of security systems
used in academic information systems. It is expected that the
results can be used as materials considerations in order to
prepare measures to improve information security system
management

II. LITERATURE RIVEW

A. Information Security

Information security is the preservation of information
from all possible threats in an attempt to ensure or ensure
business continuity, minimize business risk, and maximize or
accelerate return on investment and business opportunities
[3].

Information security has some aspects that must be
understood to be able to implement it. Some of these aspects,
the first of three that are most commonly named C.I.A
triangle model, as shown in Figure 1[4].
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Figure 1. Aspects of Information Security

Confidentiality, integrity and availability are basic
requirements for business information security and provide
the maintenance requirements of the business [3][4].

• Confidentiality (C): All information must be
protected according to the degree of privacy of their
content, aimed at limiting its access and used only by
the people for whom they are intended;

• Integrity (I): All information must be kept in the same
condition in which it was released by its owners, in
order to protect it from tampering, whether
intentional or accidental

• Availability (A): All the information generated or
acquired by an individual or institution should be
available to their users at the time they need them for
any purpose

It is not limited to data stored in IT systems; all valuable
information, regardless of the way it is recorded or stored,
needs to be safeguarded. Such data includes not only privacy-
sensitive information but also research data and copyrighted
materials.

Information security is the protection of information from
a wide range of threats in order to ensure business continuity,
minimize business risk, and maximize return on investments
and business opportunities. Information security is achieved
by implementing a suitable set of controls, including policies,
processes, procedures, organizational structures and software
and hardware functions. These controls need to be
established, implemented, monitored, reviewed, and
improved, where necessary, to ensure that the specific
security and business objectives of the organization are met.
This should be done in conjunction with other business
management processes. [4]

B. SSE-CMM

The Systems Security Engineering Capability Maturity
Model (SSE-CMM) was developed with the objective of
advancing security engineering as a defined, mature and
measurable discipline. The model and its accompanying
appraisal method are currently available tools for evaluating
the capability of providers of security engineering products,
systems, and services as well as for guiding organizations in
defining and improving their security engineering practices

SSE-CMM is the Capability Maturity Model (CMM) for
System Security Engineering (SSE). CMM is a framework
for developing the process, such as the technical process of
both formal and informal. SSE-CMM consists of two parts,
namely: The Model for process security techniques, projects
and organizations, and assessment methods to know the
maturity process. The SSE-CMM contains 11 process areas.
The definition of each of the process areas below contains a
goal for the process area and a set of base processes that
support the process area.

• Administer Security Controls

• Assess Impact

• Assess Security Risk

• Assess Threat

• Assess Vulnerability

• Build Assurance Argument

• Coordinate Security

• Monitor System Security Posture

• Provide Security Input

• Specify Security Needs

• Verify and Validate Security

The five Capability Maturity Levels that represent
increasing process maturity are:

• Level 0 indicates not all base practices are
performed.

• Level 1 indicates all the base practices are performed
but informally, meaning that there is no
documentation, no standards and is done separately.

• Level 2 planned & tracked which indicates
commitment planning process standards.

• Level 3 well defined meaning standard processing
has been run in accordance with the definition.

• Level 4 is controlled quantitatively, which means
improved quality through monitoring of every
process.

• Level 5 is improved constantly indicating the
standard has been perfect and the focus to adapt to
changes.

SSE-CMM method used by giving the score assessment on
each area of the process that selected between 0 to 5 for each
process areas[5].

SSE-CMM describes the essential characteristics of the
organization's security engineering process which must exist
to ensure good security techniques by not advocating the
process. Certain or sequential, yet take the general practice
observed in the industry.
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Assessment and evaluation of investments that have
been issued for the implementation of IT is proper to be
considered. Based on some research explained that the
company has begun to realize and start doing performance
measurement and evaluation [6]. In the process of checking
the security of information systems, some media used in data
storage is very vulnerable to the occurrence of damage that
can be done by certain parties [8].

Information security describes efforts to protect
computers and non-equipment of computers, facilities, data,
and information from abuse by irresponsible people. This
definition includes quotes, fax machines, and all types of
media, including paper and smartphone documents. For the
use of smartphones, in terms of communicating has become a
daily necessity. In some cases, smartphone usage may be
misused for computer crime, from fraud, to extortion [5].

C. Maturity Level

One of the tools of measurement of the performance of
system information is a model of maturity level [8]. Maturity
model for management and control in the process of
information system based on the evaluation methods of the
Organization, so that it can evaluate himself from level 0
(none) to level 5 (optimistic). Maturity model is intended to
determine the existence of the problem and how to determine
the priority of improvement as shown in Table 1.

To identify the extent to which the organization meets
the standards information security, can use the identification
framework that is represented in a level of maturity that has
a level of grouping capabilities of the company.

TABLE I. CRITERIA ASSESMENT INDEX AT MATURITY LEVEL

Range Descriptions

0 – 0.50 Non-Existent

0.51 – 1.50 Initial / Ad Hoc

1.51 – 2.50 Repeatable But Infinitive

2.51 – 3.50 Define Process

3.51 – 4.50 Managed and Measurable

4.51 – 5.00 Optimized

Assessment of the ability and maturity of selected IT
processes using maturity level, the assessment results show
the maturity level of existing IT processes. Next will be
determined maturity targets for each selected IT process, the
maturity target of each process is the ideal condition that will
be achieved in the definition of the desired maturity level,
which will then become the reference in the IT management
model to be developed.

Once the maturity level of the current process is set and
the target of process maturity has been determined, then the
gap between the current conditions and the targets to be
achieved will be analyzed the identification of opportunities
in the gap to be optimized.

Descriptions measurement techniques are made by the
nominal size to sort objects from the lowest to the highest,
these measurement only give the order rank. Measurements
were carried out directly from value that refers to the values
of the exiting sorting in maturity models as show in Table 2
[9].

TABLE II. MATURITY LEVEL

Range Descriptions

0 Existent
The company does not care about the importance of
information technology to be managed either by the
management

1 Initial

Company reactively performs application and
implementation of information technology in
accordance with the needs of existing sudden,
without preceded by prior planning.

2 Repeatable

The Company has a pattern that is repeatedly
performed in conducting activities related to the
management of information technology
governance, but its existence has not been well
defined and that is still happening formal
inconsistency.

3 Define

The Company has had formal and written standard
operating procedures that have been socialized to
all levels of management and employees to be
obeyed and worked in daily activities.

4 Manage

The company has had a number of indicators or
quantitative measures that serve as targets and
objective performance of every application of
information technology applications.

5 Optimized
The Company has implemented the information
technology governance refers to "best practice"

D. ISO 27002

ISO 27002 is published by the International
Organization for Standardization (ISO) and the International
Electro-technical Commission (IEC). ISO 27002 was
originally named ISO/IEC 1779, and published in 2000. It
was updated in 2005, when it was accompanied by the newly
published ISO 27001. The two standards are intended to be
used together, with one complimenting the other.

The standards are updated regularly to incorporate
references to other ISO/IEC issued security standards such
as ISO/IEC 27000 and ISO/IEC 27005, in addition to add
information security best practices that emerged since
previous publications. These include the selection,
implementation and management of controls based on an
organization's unique information security risk environment.

ISO/IEC 27002 is a code of practice - a generic,
advisory document, not a formal specification such as
ISO/IEC 27001. It recommends information security
controls addressing information security control objectives
arising from risks to the confidentiality, integrity and
availability of information. Organizations that adopt
ISO/IEC 27002 must assess their own information risks,
clarify their control objectives and apply suitable controls (or
indeed other forms of risk treatment) using the standard for
guidance.
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The standard is structured logically around groups of
related security controls. Many controls could have been put
in several sections but, to avoid duplication and conflict,
they were arbitrarily assigned to one and, in some cases,
cross-referenced from elsewhere. For example, a card-
access-control system for, say, a computer room or
archive/vault is both an access control and a physical control
that involves technology plus the associated management or
administration and usage procedures and policies. This has
resulted in a few oddities (such as section 6.2 on mobile
devices and teleworking being part of section 6 on the
organization of information security) but it is at least a
reasonably comprehensive structure. It may not be perfect
but it is good enough on the whole, as shown in Figure 2 [6].

Figure 2. Contents of ISO/IEC 27002:2013

E. Gap Analysis

Gap analysis is one tool that can be used to evaluate
employee performance. Gap analysis or gap analysts are also
one of the most important steps in the planning stages as
well as the job evaluation phase.

This method is one of the most common methods used
in the management of an institution's internal management.
Literally "gap" identifies a disparity between one thing and
another. In general, the performance of a company or
institution can be reflected in the operational systems and
strategies used by the institution. [10]. The service quality
gap is defined as the gap between the service that should be
provided and the consumer's perception of the actual service
provided. The smaller the gap, the better the quality of
service

F. Guttman Scale

Guttman scaling was developed by Louis Guttman
(1944, 1950) and was first used as part of the classic work on
the American Soldier.

Guttman scaling is applied to a set of binary questions
answered by a set of subjects. The goal of the analysis is to
derive a single dimension that can be used to position both

the questions and the subjects. The position of the questions
and subjects on the dimension can then be used to give them
a numerical value. Guttman scaling is used in social
psychology and in education.[7]

The Guttman scale is one of the three major types of
unidimensional measurement scales. The other two are the
Likert Scale and the Thurstone Scale. A unidimensional
measurement scale has only one (“uni”) dimension. In other
words, it can be represented by a number range, like 0 to 100
lbs or “Depressed from a scale of 1 to 10”. By giving the
test, a numerical value can be placed on a topic or factor.

The scale has YES/NO answers to a set of questions that
increase in specificity. The idea is that a person will get to a
certain point and then stop. For example, on a 5-point quiz,
if a person gets to question 3 and then stops, it implies they
do not agree with questions 4 and 5. If one person stops at 3,
another at 1, and another at 5, the three people can be ranked
along a continuum.

III. RESEARCH METHODS

This chapter describes how research where there are
details about the material or the materials, tools, sequence of
steps to be made in a systematic, logical so it can be used as
guidelines are clear and easy to resolve the problems, analysis
of results and the difficulties encountered. The sequence of
steps problem solving research can be seen in Figure 3.

Figure 3. Steps of Research Activities

In this research, the method used is qualitative research
method, which data obtained based on the results of
questionnaires distributed to respondents. In distributing
questionnaires the authors make a list of questions based on
the standards contained in ISO 27002 on instructions
implementation of information security management which
consists of 3 criteria or clauses. The scope of security checks
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of information systems is done by determining the control
objectives to be used. And it has been engagement letter of
agreement that has been made before. Company needs to
make an election to the existing controls by taking into
account its organizational needs, how to apply and determine
risks if those controls are not met. Controls are designed to
provide assurance that managerial actions can ensure that
business objectives will be achieved and unwanted events
will be prevented, detected and improved (Sarno, 2009) [12].
Table 3 is a mapping of the guidelines used against ISO
27002 clauses.

TABLE III. CLAUSE OF ISO 27002

Clauses Descriptions
9 Access Control

11 Physical and Environmental Security
14 System Acquisition, Development, and Maintenance

Secondary data that the authors use in this study obtained
through literature or literature studies such as books, journals,
and proceedings. From the results of questionnaires spread
then processed by using Maturity Level to get the results of
the calculation level of information security maturity. The
scale used in this questionnaire uses the Guttmann scale.
Measurement scale with this type, will get a firm answer, that
is yes-no, right-wrong, never-never, positive-negative and
others.

In this research answer questionnaire provided two
choices that are choice Yes and answer No. In the calculation,
the answer Y (Yes) is converted to a value of 1, and the
answer N (No) is converted to a value of 0.

The software used in this maturity level calculation is
Microsoft Excel. After all the results of the questionnaire are
included in the table, then calculated maturity level of each
process in each clause for each respondent. Based on the
questionnaire that was distributed to respondents selected for
filling out the questionnaire in this study were 7 respondents,
as shown in Table 4.

Analysis and interpretation of data from the results of data
processing and interviews with the manager of academic
information systems can be used as research findings, based
on the results of maturity level calculation, it can see the gap
and can determine the expected value that will make
recommendations from each control objective that need
improvement.

TABLE IV. RESPONDENTS

No Functional Structure ∑

1 Head of Information Technology 1

2
Assistant of information technology Development of
Systems and Applications

1

3 Executing Administration Information System 2

4 Senior Executing Data Processing and Reports 1

5 Programmer 2

Respondents 7

IV. RESULT AND ANALYSIS

In this section will explain the results of analysis on the
implementation and performance measurement of the
maturity level of academic information system security
obtained from the results of questionnaires and interviews in
accordance with the framework of ISO / IEC 27002.

A. Summary of the Maturity Level

Based on the results of the recapitulation of the results of
questionnaires spread then made an average answer to the
questionnaire calculated based on clauses and respondents to
get the maturity level, the results are as follows:

1) Maturity level Result Clause 9 : Access Control
Based on the calculation of maturity level, the value
obtained in clause 9 about access control information
security is at the Initial / Ad Hoc level on position value of
1.44 which means current information security academic
information system yet in accordance with standard
processes and should be improved. Duties and
responsibilities information security should be implemented
by all staff who run the information system academic. Third
parties are not allowed to access non-information is
authorized, third parties may only access general data, as
shown in Table 5.

TABLE V. CALCULATION OF CLAUSE 9: ACCESS CONTROL

Control
Object. Description Index

9.1.1 Access control policy 1.54

9.2.1 User registration 1.10

9.2.2 Privilege or special management 0.89

9.2.3 User password management 0.50

9.2.4 Review of user permissions 1.20

9.3.1 Use of passwords 0.90

9.3.2 Unattended user tools 2.10

9.3.3 Clear desk and clear screen policies 1.20

9.4.1 Network service usage policy 1.40

9.4.2 User authentication to connect out 1.00

9.4.5 Separation with the network 1.20

9.4.6 Control over network connections 0.50

9.4.7 Control of network routing 1.20

9.5.1 Safe log-on procedures 1.67

9.5.2 User identification and authentication 2.67

9.5.3 Password management system 2.78

9.5.4 Use of system utilities 1.50

9.5.5 Session time-out 1.40

9.5.6 Connection timeout 1.75

9.6.1 Information access restrictions 1.90

9.6.2 Isolate sensitive systems 1.20

9.7.1 Communication and computerized moving 2.00
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The maturity level calculation results in clause 9 can be
represented in graphical form. The result of the maturity
level calculation of clause 9 of access control can be seen in
Figure 4.

Figure 4. Maturity Level of Clause 9: Access Control

2) Maturity level Result Clause 11 : Physical and
Environmental Security
Based on the calculation of maturity level value obtained in
process 11 about physical and environmental security is at
the level of repeatable but intuitive at position value of 2.47
which means current information security academic
information system should be developed into better stages.
Until now there has been no security audit process
information on academic information systems, but the policy
issued by management is evenly distributed to all existing
parts. Important notes or important information is protected
by the system to avoid damage and loss, as shown in Table
6.

TABLE VI. CALCULATION OF CLAUSE 11: PHYSICAL AND
ENVIRONMENTAL SECURITY

Control
Object. Description Index

11.1.1 Physical security restrictions 4.14

11.1.2 Physical in control 2.1

11.1.3 Security office, space, and amenities 3.23

11.1.4
Protection against external attacks and
environmental threats

1.1

11.1.5 Working in a safe area 3

11.1.6 Public access, shipping area and drop of goods 3.5

11.2.1 Placement of equipment and protection 4.3

11.2.2 Supporting utilities 2.34

11.2.3 Security of wiring 1.71

11.2.4 Equipment maintenance 1.56

11.2.5
Safety equipment outside the workplace that is not
hinted

2.41

11.2.6 Security of disposal or re-use of equipment 2.5

11.2.7 Right transfer of equipment 0.25

The maturity level calculation results in clause 11: physical
and environmental security can be represented in graphical
form, as show in Figure 5

Figure 5. Maturity Level of Clause 11: Physical and Environmental
Security

3) Maturity level Result Clause 14 : System Acquisition,
Development, and Maintenance
Based on the calculation of maturity level value obtained in
process 14 about the acquisition of information,
development and maintenance systems is at the managed and
measureable level at position value of 3.63 which means
information security is standard and must documented and
then published through training. Information systems
academic is an interactive system because every validation,
the system will be issues messages related to user-initiated
activities. All information systems designed and built by the
Information Technology Division without any interference
hands of outsiders and out sourcing, as shown in Table 7

TABLE VII. CALCULATION OF CLAUSE 14: SYSTEM ACQUISITION,
DEVELOPMENT, AND MAINTENANCE

Control
Object. Description Index

14.1.1
Incorporate information security in the business
continuity management process

3.85

14.2.1 Validate input data 3.5

14.2.2 Controls for internal processing 3.9

14.2.4 Validation of output data 3.4

14.5.1 Additional control procedures 3.68

14.5.3 Restrictions on software package changes 3.51

14.5.4 Weakness of information 3.42

14.6.1 Control of technical weakness (Vulnerability) 3.75

The maturity level calculation results in clause 14: system
acquisition, development, and maintenance can be
represented in graphical form. The result of the maturity
level calculation of clause 11 can be seen in Figure 6.
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Figure 6. Maturity Level of Clause 14: System Acquisition, Development,
And Maintenance

The value of maturity obtained from the average of
respondents' answers to each clause contained in the ISO
27002 standard. Table 8 shows the results of the calculation
of the questionnaire to obtain the level of maturity academic
information system.

TABLE VIII. RESULT OF CALCULATION MATURITY

Clauses Descriptions Index Level
9 Access Control 1.44 1

11
Physical and Environmental
Security

2.47 2

14
System Acquisition,
Development, and Maintenance

3.63 3

Average maturity level 2.51 3

The result of the calculation to get the average value of
information security control on the academic information
system of 2.51 From this value, it can be concluded that the
security information is at level three, which is well defined
or mean standard processing has been run in accordance with
the definition.
Based on the result from Table 8, for each process in the
clause, it obtained graphs as in the Figure 7 below.

Figure 7. Measurements graphs in maturity level

B. The Gap of Value Maturity Level

Based on the calculation of information security maturity
level of the current academic information system in 2.51
(define) and expected the maturity l level is 5 (optimized).
The reason is its value achieved by level five (optimized)  is
the organization’s readiness in the field security policies,
procedures and processes, and access control information
security, can be seen Table 9 below.

TABLE IX. RESULT OF CALCULATION MATURITY

Clause Description Maturity Gap
Current Expected

9 Access Control 1.44 5 3.56

11
Physical and Environmental
Security

2.47 5 2.53

14
System Acquisition,
Development, and
Maintenance

3.63 5 1.37

Average 2.49

Based on Table 9, the distance gap between the current
conditions with the expected conditions for each clause is a
clause 9 values gap value of 3.56, clause 11 value gaps of
2.53, and in Clause 14 gap value is 1.37.

After getting the value gap for each clause then all values
are summed gap then averaged to obtain the value of the
overall gap. The overall value of the gap there is a distance
of 2.49 between the maturities of the current conditions with
the maturity of the expected conditions. There is the fairly
large gap, then the required adjustment of each control.
Recommendations will be given to each control so much
focus on the improvement of weak controls. Value ratio of
the current maturity level and the value of the expected
maturity level are depicted in Figure 8.

Figure 8. Result of Gap Analysis

As shown in figure 8 that the current condition of the
current Maturity level (current level) is represented on the
blue line while the expected Maturity level (target level) is
on the line red. It is seen that the expected maturity level of
five is improved continuously which signifies the standard
has been perfect and the focus to adapt to change. Level
selection these targets are based on the consideration of the
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results of the analysis where the objective value of the
control is spread across the range values 1 and 3.

And it is explained that the current level of security of
the lowest value of the analysis gap is 3.56 in clause 9 with
the maturity level of information security at the level of 1.44
current conditions. While the highest maturity value in
clause 14 with the value of maturity level reached 3.63 so it
has the lowest analysis gap value is 1.37. Thus the higher the
value gap clause, the more likely the clause is to get a
security breach and the lower value of the gap in clause then
the less likely the clause is to get security problems.

V. RECOMMENDATIONS AND IMPROVEMENT STRATEGY

After doing analysis and evaluation of information
security, the researcher got some conditions in accordance
with the ISO 27002 security controls have been set. Some of
these conditions are:

• There are rules about information security
responsibilities in the employment contract
employees.

• There is a perimeter security to protect areas which
contain information processing facilities.

• The determination of business requirements for
access control.

• There is a responsibility of management on
information security incident management.

While conditions still need to be improved are:

• The confidentiality agreement has not been described
in detail and specifics.

• There are no training related to information security,
such as the criteria for good passwords, training in
anticipation of a virus attack..

• Do not do the review and reform of the right of
access on a regular basis. Renewal of permission is
not required on a regular basis.

• There are many policies and procedures have not
been documented even some action in organization
conducted by spontaneity and without any irregular
formal.

• Reexamination of the access rights of each and
updating access rights in case of transfer of part or
advancement in accordance with their respective
access rights.

• Every employee, contractor or third party should
return all the company's assets used for work
depending on the contract, when the employee,
contractor or third party quit the company or moved
other part.

Defects equipment information system is one of system
that occurs due to lack of maintenance carried out by the
organization, a lack of management capacity and handling
equipment made less coordinated.

VI. CONCLUSIONS

Based on the result of security analysis of information
system in this research, determined 13 objective control and
43 security control spread in 3 clause of ISO 27002 used in
process of information security system audit.

The SSE CMM measures maturity levels of the relevant
security processes that an organization implements to achieve
tended capability maturity levels of the security Pas.
Application of the SSE-CMM is a straight forward analysis
of existing processes to determine which base processes have
been met and the maturity levels they have achieved. The
same process can help an organization determine which
security engineering processes they may need but do not
currently have in practice

The results obtained from the measurement of the level of
maturity for academic system information is level 3 (well
define). Results of the questionnaire management to obtain an
average value for all of the clauses is 2:51 range of 0 to 5.
And the value of the gap between current security conditions
and the condition of the expected 2.49. From this value can
be concluded that the security information on the level three,
is defined process.

Thus the results level of security is at level define process
means the standard process has been running in accordance
with the definition or in other words based on the vision,
mission, the objectives, and direction of the organization's
development procedures are standardized and documented
and communicated through training, but the implementation
is left to the team to follow the process, so that the deviations
are known, the procedures are refined for the formalities of
existing practice
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Abstract - This paper describes a realization and research 

on a neural network for a generalized function with real 

inputs and a binary output (0 or 1). The neural network has 

been implemented of three different tools - a neural network 

simulator NeuroPh, logic programming language Visual 

Prolog and object - oriented programming language Java. 

The aim is to explore the neural network realization 

capabilities of the three tools - a neural network simulator, a 

logical programming environment, and a language for 

object-oriented programming. For this purpose is selected 

function with real inputs and binary output (0 or 1) whose 

values the neural network is trained to predict. The results 

obtained allow identifying the strengths and weaknesses of 

the three realized neural networks as well as the 

environments through which they are realized and tested.  

 

Keywords - neural networks, simulators, logic 

programming language, Visual Prolog, Java 

 

I. INTRODUCTION 

There are various methods and algorithms for 

modeling artificial neural networks (Nachev & al., 2009, 

2011). [5,6] 

The simulators are one of these methods, eg NeuroPh 

and Joone. They have a number of advantages as a 

convenient interface and tools to easily build models of 

various types of neural networks (Zdravkova & Nenkov, 

2016 a, b). They are available free environments with 

GNU Lesser General Public License (LGPL) and easy to 

absorb. 

The simulator selected for implementation to the 

neural network in this study is NeuroPh, which is Java - 

based, object - oriented simulator. NeuroPh is also open-

source and it offers many opportunities for different 

architectures of neural networks. NeuroPh is lightweight 

frameworks allowed to simulate neural networks and can 

be use basic for the development of standard types of 

neural network architectures. It contains well designed 

open source library and a small number of core classes 

that correspond to basic concepts in neural networks. 

There is a good graphics editor to quickly build java - 

based components of neural networks.   

Neural networks for its remarkable ability to derive 

meaning from complicated and inaccurate data can be 

used to extract patterns and detect trends that are too 

complex to be noticed by humans or other computer 

techniques. Neural network learning can be considered as 

"experts" in the field of information, which is given for 

analysis. These experts can be used to make predictions 

qualitatively new situations and answer questions such as 

"what if".  

Neural networks take a different approach to problem 

solving than that of conventional computers. Conventional 

computers use an algorithmic approach ie computer 

follows a set of instructions for solving problems. 

Computer can not solve the problem if it is not aware of 

specific steps that follow. This limits the ability to solve 

problems conventional computers to problems that are 

already known and have a solution. But computers would 

be much more - useful if they could do things that people 

do not know exactly how to do. 

Neural networks process information in a way similar 

to the human brain. The network consists of a large 

number of highly interconnected elements that work in 

parallel to solve a specific problem. Neural networks learn 

by example. They can be programmed to perform a 

specific task. Examples must be selected carefully, 

otherwise lost valuable time or even worse the network 

may not function properly. The downside is that since the 

network "reveals itself" how to solve the problem, its 

actions can not be predicted. [1,2,4] 

The function selected for the survey is with input 

data, which are real numbers. Such data is also obtained 

by using inputs from sensors and sensors. 

 

II. METHODOLOGY  

In order to effectively test neural network 

implementations, it is necessary to create a more complex, 

generalized function. It will be implemented through a 

neural network of the NeuroPh simulator, the Visual 

Prolog logic development environment, and the object-

oriented Java programming language. Through the test 

results, the link between the selected neural network 

encoding method and its performance can be seen. It will 

be possible to see again the advantages and disadvantages 
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of each of the environments in the realization of a neural 

network, and how this influences its learning and results. 

The selected function has two inputs, which are real 

numbers and one output is an integer (0 or 1). The number 

used for training is shown in Table. 1. 

Implementation of the NeuroPh Network Simulator is 

required. It is a Java-based simulator that has a good 

interface and a variety of training and neural network 

building options. In this case, the neural network needs 

two inputs and one output. The function is not typically 

linear, so a hidden layer is also needed. The architecture 

of the neural network looks like following: 

 

 

Figure 1. Neural network for generalized function in NeuroPh 

We also create a DataSet that will teach and test the 

neural network. The plurality contains the data presented 

in Table I. 

TABLE I: DATA SET 

Input 1 Input 2 Output 
-0.5982 0.9870 1.0 

-0.2019 0.6210 1.0 

0.4715 0.4822 1.0 

-0.0982 0.5876 1.0 

-0.3566 0.6371 1.0 

0.6388 0.4211 1.0 

0.6298 0.2815 1.0 

-0.4622 0.6166 1.0 

-0.0733 0.5582 1.0 

-0.5541 0.5125 1.0 

-0.4376 0.8781 1.0 

-0.2224 0.8885 1.0 

0.0935 0.6731 1.0 

0.5317 0.5437 1.0 

0.4021 0.5164 1.0 

0.4756 0.6506 1.0 

-0.2338 0.6364 1.0 

-0.3158 0.7503 1.0 

-0.4735 0.6385 1.0 

0.5924 0.8926 1.0 

-0.2261 0.7979 1.0 

-0.4400 0.5210 1.0 

-0.5465 0.7458 1.0 

0.4640 0.5107 1.0 

-0.1519 0.8122 1.0 

0.4854 0.8202 1.0 

0.3473 0.7081 1.0 

0.4390 0.6282 1.0 

-0.2142 0.6436 1.0 

0.5738 0.6371 1.0 

0.3872 0.5858 1.0 

0.3204 0.5353 1.0 

-0.2078 0.6513 1.0 

-0.1865 0.8175 1.0 

0.2475 0.3908 1.0 

0.6605 0.8992 1.0 

-0.2866 0.7338 1.0 

-0.3259 0.3987 1.0 

-0.2520 0.6736 1.0 

0.3726 0.4979 1.0 

-0.2910 1.0437 1.0 

-0.3047 0.8686 1.0 

-0.2139 1.0932 1.0 

-0.3683 0.7564 1.0 

-0.4693 0.8878 1.0 

0.3935 0.7798 1.0 

-0.4564 0.8052 1.0 

0.5113 0.7661 1.0 

0.2255 0.4645 1.0 

0.0146 0.4019 1.0 

-0.1917 0.8094 1.0 

0.3832 0.7560 1.0 

0.4979 0.6133 1.0 

0.3534 0.7732 1.0 

-0.3472 0.7018 1.0 

0.5838 0.7636 1.0 

-0.1373 0.7125 1.0 

0.3883 0.4498 1.0 

-0.5317 0.6193 1.0 

-0.1168 0.8785 1.0 

0.5434 0.4117 1.0 

-0.4540 0.6651 1.0 

-0.2191 0.8348 1.0 

0.3049 0.9803 1.0 

0.6568 0.7577 1.0 

0.6142 0.7504 1.0 

-0.4581 0.7797 1.0 

-0.2162 0.8863 1.0 

-0.2602 0.8101 1.0 

0.3188 0.8452 1.0 

-0.2373 0.8018 1.0 

0.5831 0.7771 1.0 

0.0284 0.7579 1.0 

-0.4184 0.6804 1.0 

0.6741 0.6025 1.0 

-0.2528 0.7053 1.0 

0.5161 0.6209 1.0 

0.2039 0.9164 1.0 

-0.1721 1.0088 1.0 

0.2727 0.2935 1.0 

0.0763 0.5622 1.0 

-0.3665 0.6483 1.0 

0.4429 0.8009 1.0 

-0.1998 0.5430 1.0 

-0.5408 0.6529 1.0 

-0.0706 1.0030 1.0 

0.5072 0.3505 1.0 

-0.0605 0.6298 1.0 

0.2153 0.6026 1.0 

0.4681 0.8718 1.0 

-0.2989 0.7367 1.0 

0.8613 0.4729 1.0 

0.7012 0.7457 1.0 

-0.1134 0.6007 1.0 

0.3123 0.9076 1.0 

-0.1217 0.8411 1.0 

0.3687 0.3705 1.0 

0.5731 0.4095 1.0 

-0.2584 0.6719 1.0 

0.3094 0.5082 1.0 

0.4332 0.7702 1.0 
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-0.3045 0.5782 1.0 

0.4428 0.5802 1.0 

-0.1944 0.8988 1.0 

-0.0611 0.7418 1.0 

0.0762 0.3539 1.0 

0.8583 0.9582 1.0 

0.3704 0.7234 1.0 

0.5148 0.7620 1.0 

0.4313 0.5426 1.0 

0.4229 0.6524 1.0 

0.2982 0.9345 1.0 

0.3713 0.7009 1.0 

-0.5153 0.7647 1.0 

0.3853 0.6553 1.0 

-0.3483 0.5053 1.0 

0.6851 0.7807 1.0 

-0.3653 0.4570 1.0 

-0.4090 0.7423 1.0 

0.4357 0.4469 1.0 

0.2689 0.4456 1.0 

-0.4925 1.0144 1.0 

0.0762 0.6380 1.0 

0.4923 0.4688 1.0 

-0.4025 0.7130 1.0 

0.0510 0.1609 0.0 

-0.7481 0.0890 0.0 

-0.7729 0.2632 0.0 

0.2184 0.1271 0.0 

0.3727 0.4966 0.0 

-0.6293 0.6320 0.0 

-0.4331 0.1448 0.0 

-0.8415 -0.1913 0.0 

0.4753 0.2248 0.0 

0.3208 0.3272 0.0 

0.3206 0.3341 0.0 

-0.8908 0.4117 0.0 

0.1785 0.4469 0.0 

0.3156 0.3885 0.0 

0.5578 0.4727 0.0 

0.0319 0.0122 0.0 

0.2509 0.3072 0.0 

0.2357 0.2249 0.0 

-0.0724 0.3338 0.0 

0.5044 0.0805 0.0 

-0.6322 0.4455 0.0 

-0.7678 0.2361 0.0 

-0.7002 0.2104 0.0 

-0.6471 0.1592 0.0 

-0.7674 0.0926 0.0 

-0.5179 0.0329 0.0 

0.1752 0.3453 0.0 

-0.6803 0.4761 0.0 

0.0160 0.3217 0.0 

-0.7148 0.5142 0.0 

0.0784 0.3228 0.0 

-0.8087 0.4704 0.0 

-0.8421 0.0929 0.0 

-0.9859 0.4831 0.0 

0.2910 0.3428 0.0 

0.2432 0.5149 0.0 

-0.6010 0.0506 0.0 

-1.2465 0.4592 0.0 

-0.8277 0.3619 0.0 

-0.6212 -0.1091 0.0 

-0.7058 0.6591 0.0 

0.0672 0.6057 0.0 

0.3051 0.4742 0.0 

0.6079 0.3936 0.0 

-0.7894 0.1759 0.0 

-0.5312 0.4265 0.0 

0.2520 0.1703 0.0 

-0.5788 0.2655 0.0 

-0.8318 0.5445 0.0 

-0.6986 0.3857 0.0 

-0.7364 0.1186 0.0 

-0.9350 0.1137 0.0 

0.4396 0.4143 0.0 

-0.5469 0.2496 0.0 

-0.0841 0.3652 0.0 

0.3221 0.6909 0.0 

0.1076 0.5795 0.0 

-0.7186 0.2565 0.0 

-0.8788 0.4506 0.0 

-0.6985 0.9505 0.0 

0.3976 0.1181 0.0 

-0.5045 0.5720 0.0 

0.2502 0.3978 0.0 

0.6171 0.1019 0.0 

0.3183 0.0879 0.0 

-0.5745 0.1862 0.0 

0.0976 0.5518 0.0 

0.4845 0.3537 0.0 

0.5240 0.4662 0.0 

-0.7814 -0.0753 0.0 

-0.4970 0.5995 0.0 

-0.9698 0.4662 0.0 

0.4354 0.1219 0.0 

-0.6794 0.3075 0.0 

-0.6253 0.0710 0.0 

-0.0232 0.4044 0.0 

0.2320 0.7107 0.0 

0.0938 0.4667 0.0 

0.1423 0.1790 0.0 

-0.6169 0.2551 0.0 

0.2364 0.5154 0.0 

0.3891 0.4043 0.0 

-0.9518 -0.0377 0.0 

0.2409 0.7195 0.0 

0.1245 0.4518 0.0 

-0.6057 0.2691 0.0 

-0.7140 0.3087 0.0 

0.3101 0.3468 0.0 

0.1802 0.4620 0.0 

-0.4266 0.6472 0.0 

0.0614 0.3249 0.0 

0.0774 0.3218 0.0 

0.4281 0.1345 0.0 

-0.8025 0.6688 0.0 

0.4014 0.4252 0.0 

0.3708 0.2641 0.0 

-0.8077 0.4149 0.0 

0.5016 0.2393 0.0 

0.5824 0.2284 0.0 

-0.5914 0.3023 0.0 

-0.8704 0.2694 0.0 

-0.7209 0.1968 0.0 

0.2778 0.2179 0.0 

0.3324 0.2735 0.0 

-0.1409 0.3925 0.0 

-0.5976 0.1479 0.0 

-0.8558 0.1451 0.0 

-0.8891 0.2690 0.0 

0.2135 0.4361 0.0 

-0.5347 0.5790 0.0 

0.3169 0.3971 0.0 

-0.6812 0.0421 0.0 

-0.9759 0.4596 0.0 

0.4146 0.2714 0.0 

0.3275 0.3678 0.0 

-0.9321 0.0936 0.0 

0.5840 0.4715 0.0 

-0.4444 0.2301 0.0 

0.2911 0.1937 0.0 

-0.5108 0.4150 0.0 

-0.9660 0.1793 0.0 

0.1874 0.2975 0.0 
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0.1797 0.4518 0.0 

-0.7269 0.3573 0.0 

-0.5434 0.41011 0.0  

 

So after learning the network and testing, we get the 

following result for the average error: 

Total Mean Square Error: 0.3828746868257739 

The complete result of the neural network test is 

shown in Table. II. 

TABLE II: RESULTS OF A NEURAL NETWORK IN NEUROPH 

Input 1 
Input 

2 
Output 

Desired 

output 
Error 

-0.5982 0.987 0.1358 1 -0.8642 

-0.2019 0.621 0.1356 1 -0.8644 

0.4715 0.4822 0.1353 1 -0.8647 

-0.0982 0.5876 0.1356 1 -0.8644 

-0.3566 0.6371 0.1357 1 -0.8643 

0.6388 0.4211 0.1353 1 -0.8647 

0.6298 0.2815 0.1353 1 -0.8647 

-0.4622 0.6166 0.1358 1 -0.8642 

-0.0733 0.5582 0.1356 1 -0.8644 

-0.5541 0.5125 0.1358 1 -0.8642 

-0.4376 0.8781 0.1357 1 -0.8643 

-0.2224 0.8885 0.1356 1 -0.8644 

0.0935 0.6731 0.1355 1 -0.8645 

0.5317 0.5437 0.1353 1 -0.8647 

0.4021 0.5164 0.1354 1 -0.8646 

0.4756 0.6506 0.1353 1 -0.8647 

-0.2338 0.6364 0.1356 1 -0.8644 

-0.3158 0.7503 0.1357 1 -0.8643 

-0.4735 0.6385 0.1358 1 -0.8642 

0.5924 0.8926 0.1353 1 -0.8647 

-0.2261 0.7979 0.1356 1 -0.8644 

-0.44 0.521 0.1357 1 -0.8643 

-0.5465 0.7458 0.1358 1 -0.8642 

0.464 0.5107 0.1353 1 -0.8647 

-0.1519 0.8122 0.1356 1 -0.8644 

0.4854 0.8202 0.1353 1 -0.8647 

0.3473 0.7081 0.1354 1 -0.8646 

0.439 0.6282 0.1353 1 -0.8647 

-0.2142 0.6436 0.1356 1 -0.8644 

0.5738 0.6371 0.1353 1 -0.8647 

0.3872 0.5858 0.1354 1 -0.8646 

0.3204 0.5353 0.1354 1 -0.8646 

-0.2078 0.6513 0.1356 1 -0.8644 

-0.1865 0.8175 0.1356 1 -0.8644 

0.2475 0.3908 0.1354 1 -0.8646 

0.6605 0.8992 0.1353 1 -0.8647 

-0.2866 0.7338 0.1357 1 -0.8643 

-0.3259 0.3987 0.1357 1 -0.8643 

-0.252 0.6736 0.1357 1 -0.8643 

0.3726 0.4979 0.1354 1 -0.8646 

-0.291 1.0437 0.1357 1 -0.8643 

-0.3047 0.8686 0.1357 1 -0.8643 

-0.2139 1.0932 0.1356 1 -0.8644 

-0.3683 0.7564 0.1357 1 -0.8643 

-0.4693 0.8878 0.1358 1 -0.8642 

0.3935 0.7798 0.1354 1 -0.8646 

-0.4564 0.8052 0.1357 1 -0.8643 

0.5113 0.7661 0.1353 1 -0.8647 

0.2255 0.4645 0.1354 1 -0.8646 

0.0146 0.4019 0.1355 1 -0.8645 

-0.1917 0.8094 0.1356 1 -0.8644 

0.3832 0.756 0.1354 1 -0.8646 

0.4979 0.6133 0.1353 1 -0.8647 

0.3534 0.7732 0.1354 1 -0.8646 

-0.3472 0.7018 0.1357 1 -0.8643 

0.5838 0.7636 0.1353 1 -0.8647 

-0.1373 0.7125 0.1356 1 -0.8644 

0.3883 0.4498 0.1354 1 -0.8646 

-0.5317 0.6193 0.1358 1 -0.8642 

-0.1168 0.8785 0.1356 1 -0.8644 

0.5434 0.4117 0.1353 1 -0.8647 

-0.454 0.6651 0.1358 1 -0.8642 

-0.2191 0.8348 0.1356 1 -0.8644 

0.3049 0.9803 0.1354 1 -0.8646 

0.6568 0.7577 0.1353 1 -0.8647 

0.6142 0.7504 0.1353 1 -0.8647 

-0.4581 0.7797 0.1358 1 -0.8642 

-0.2162 0.8863 0.1356 1 -0.8644 

-0.2602 0.8101 0.1357 1 -0.8643 

0.3188 0.8452 0.1354 1 -0.8646 

-0.2373 0.8018 0.1356 1 -0.8644 

0.5831 0.7771 0.1353 1 -0.8647 

0.0284 0.7579 0.1355 1 -0.8645 

-0.4184 0.6804 0.1357 1 -0.8643 

0.6741 0.6025 0.1353 1 -0.8647 

-0.2528 0.7053 0.1357 1 -0.8643 

0.5161 0.6209 0.1353 1 -0.8647 

0.2039 0.9164 0.1354 1 -0.8646 

-0.1721 1.0088 0.1356 1 -0.8644 

0.2727 0.2935 0.1354 1 -0.8646 

0.0763 0.5622 0.1355 1 -0.8645 

-0.3665 0.6483 0.1357 1 -0.8643 

0.4429 0.8009 0.1353 1 -0.8647 

-0.1998 0.543 0.1356 1 -0.8644 

-0.5408 0.6529 0.1358 1 -0.8642 

-0.0706 1.003 0.1356 1 -0.8644 

0.5072 0.3505 0.1353 1 -0.8647 

-0.0605 0.6298 0.1356 1 -0.8644 

0.2153 0.6026 0.1354 1 -0.8646 

0.4681 0.8718 0.1353 1 -0.8647 

-0.2989 0.7367 0.1357 1 -0.8643 

0.8613 0.4729 0.1352 1 -0.8648 

0.7012 0.7457 0.1352 1 -0.8648 

-0.1134 0.6007 0.1356 1 -0.8644 

0.3123 0.9076 0.1354 1 -0.8646 

-0.1217 0.8411 0.1356 1 -0.8644 

0.3687 0.3705 0.1354 1 -0.8646 

0.5731 0.4095 0.1353 1 -0.8647 

-0.2584 0.6719 0.1357 1 -0.8643 

0.3094 0.5082 0.1354 1 -0.8646 

0.4332 0.7702 0.1353 1 -0.8647 

-0.3045 0.5782 0.1357 1 -0.8643 

0.4428 0.5802 0.1353 1 -0.8647 

-0.1944 0.8988 0.1356 1 -0.8644 

-0.0611 0.7418 0.1356 1 -0.8644 

0.0762 0.3539 0.1355 1 -0.8645 

0.8583 0.9582 0.1352 1 -0.8648 

0.3704 0.7234 0.1354 1 -0.8646 

0.5148 0.762 0.1353 1 -0.8647 

0.4313 0.5426 0.1353 1 -0.8647 

0.4229 0.6524 0.1354 1 -0.8646 

0.2982 0.9345 0.1354 1 -0.8646 

0.3713 0.7009 0.1354 1 -0.8646 

-0.5153 0.7647 0.1358 1 -0.8642 

0.3853 0.6553 0.1354 1 -0.8646 

-0.3483 0.5053 0.1357 1 -0.8643 

0.6851 0.7807 0.1352 1 -0.8648 

-0.3653 0.457 0.1357 1 -0.8643 

-0.409 0.7423 0.1357 1 -0.8643 

0.4357 0.4469 0.1353 1 -0.8647 

0.2689 0.4456 0.1354 1 -0.8646 

-0.4925 1.0144 0.1358 1 -0.8642 

0.0762 0.638 0.1355 1 -0.8645 

0.4923 0.4688 0.1353 1 -0.8647 

-0.4025 0.713 0.1357 1 -0.8643 

0.051 0.1609 0.1355 0 0.1355 
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-0.7481 0.089 0.1359 0 0.1359 

-0.7729 0.2632 0.1359 0 0.1359 

0.2184 0.1271 0.1354 0 0.1354 

0.3727 0.4966 0.1354 0 0.1354 

-0.6293 0.632 0.1358 0 0.1358 

-0.4331 0.1448 0.1357 0 0.1357 

-0.8415 -0.1913 0.136 0 0.136 

0.4753 0.2248 0.1353 0 0.1353 

0.3208 0.3272 0.1354 0 0.1354 

0.3206 0.3341 0.1354 0 0.1354 

-0.8908 0.4117 0.136 0 0.136 

0.1785 0.4469 0.1355 0 0.1355 

0.3156 0.3885 0.1354 0 0.1354 

0.5578 0.4727 0.1353 0 0.1353 

0.0319 0.0122 0.1355 0 0.1355 

0.2509 0.3072 0.1354 0 0.1354 

0.2357 0.2249 0.1354 0 0.1354 

-0.0724 0.3338 0.1356 0 0.1356 

0.5044 0.0805 0.1353 0 0.1353 

-0.6322 0.4455 0.1358 0 0.1358 

-0.7678 0.2361 0.1359 0 0.1359 

-0.7002 0.2104 0.1359 0 0.1359 

-0.6471 0.1592 0.1359 0 0.1359 

-0.7674 0.0926 0.1359 0 0.1359 

-0.5179 0.0329 0.1358 0 0.1358 

0.1752 0.3453 0.1355 0 0.1355 

-0.6803 0.4761 0.1359 0 0.1359 

0.016 0.3217 0.1355 0 0.1355 

-0.7148 0.5142 0.1359 0 0.1359 

0.0784 0.3228 0.1355 0 0.1355 

-0.8087 0.4704 0.1359 0 0.1359 

-0.8421 0.0929 0.136 0 0.136 

-0.9859 0.4831 0.136 0 0.136 

0.291 0.3428 0.1354 0 0.1354 

0.2432 0.5149 0.1354 0 0.1354 

-0.601 0.0506 0.1358 0 0.1358 

-1.2465 0.4592 0.1362 0 0.1362 

-0.8277 0.3619 0.1359 0 0.1359 

-0.6212 -0.1091 0.1358 0 0.1358 

-0.7058 0.6591 0.1359 0 0.1359 

0.0672 0.6057 0.1355 0 0.1355 

0.3051 0.4742 0.1354 0 0.1354 

0.6079 0.3936 0.1353 0 0.1353 

-0.7894 0.1759 0.1359 0 0.1359 

-0.5312 0.4265 0.1358 0 0.1358 

0.252 0.1703 0.1354 0 0.1354 

-0.5788 0.2655 0.1358 0 0.1358 

-0.8318 0.5445 0.1359 0 0.1359 

-0.6986 0.3857 0.1359 0 0.1359 

-0.7364 0.1186 0.1359 0 0.1359 

-0.935 0.1137 0.136 0 0.136 

0.4396 0.4143 0.1353 0 0.1353 

-0.5469 0.2496 0.1358 0 0.1358 

-0.0841 0.3652 0.1356 0 0.1356 

0.3221 0.6909 0.1354 0 0.1354 

0.1076 0.5795 0.1355 0 0.1355 

-0.7186 0.2565 0.1359 0 0.1359 

-0.8788 0.4506 0.136 0 0.136 

-0.6985 0.9505 0.1359 0 0.1359 

0.3976 0.1181 0.1354 0 0.1354 

-0.5045 0.572 0.1358 0 0.1358 

0.2502 0.3978 0.1354 0 0.1354 

0.6171 0.1019 0.1353 0 0.1353 

0.3183 0.0879 0.1354 0 0.1354 

-0.5745 0.1862 0.1358 0 0.1358 

0.0976 0.5518 0.1355 0 0.1355 

0.4845 0.3537 0.1353 0 0.1353 

0.524 0.4662 0.1353 0 0.1353 

-0.7814 -0.0753 0.1359 0 0.1359 

-0.497 0.5995 0.1358 0 0.1358 

-0.9698 0.4662 0.136 0 0.136 

0.4354 0.1219 0.1354 0 0.1354 

-0.6794 0.3075 0.1359 0 0.1359 

-0.6253 0.071 0.1358 0 0.1358 

-0.0232 0.4044 0.1355 0 0.1355 

0.232 0.7107 0.1354 0 0.1354 

0.0938 0.4667 0.1355 0 0.1355 

0.1423 0.179 0.1355 0 0.1355 

-0.6169 0.2551 0.1358 0 0.1358 

0.2364 0.5154 0.1354 0 0.1354 

0.3891 0.4043 0.1354 0 0.1354 

-0.9518 -0.0377 0.136 0 0.136 

0.2409 0.7195 0.1354 0 0.1354 

0.1245 0.4518 0.1355 0 0.1355 

-0.6057 0.2691 0.1358 0 0.1358 

-0.714 0.3087 0.1359 0 0.1359 

0.3101 0.3468 0.1354 0 0.1354 

0.1802 0.462 0.1355 0 0.1355 

-0.4266 0.6472 0.1357 0 0.1357 

0.0614 0.3249 0.1355 0 0.1355 

0.0774 0.3218 0.1355 0 0.1355 

0.4281 0.1345 0.1354 0 0.1354 

-0.8025 0.6688 0.1359 0 0.1359 

0.4014 0.4252 0.1354 0 0.1354 

0.3708 0.2641 0.1354 0 0.1354 

-0.8077 0.4149 0.1359 0 0.1359 

0.5016 0.2393 0.1353 0 0.1353 

0.5824 0.2284 0.1353 0 0.1353 

-0.5914 0.3023 0.1358 0 0.1358 

-0.8704 0.2694 0.136 0 0.136 

-0.7209 0.1968 0.1359 0 0.1359 

0.2778 0.2179 0.1354 0 0.1354 

0.3324 0.2735 0.1354 0 0.1354 

-0.1409 0.3925 0.1356 0 0.1356 

-0.5976 0.1479 0.1358 0 0.1358 

-0.8558 0.1451 0.136 0 0.136 

-0.8891 0.269 0.136 0 0.136 

0.2135 0.4361 0.1354 0 0.1354 

-0.5347 0.579 0.1358 0 0.1358 

0.3169 0.3971 0.1354 0 0.1354 

-0.6812 0.0421 0.1359 0 0.1359 

-0.9759 0.4596 0.136 0 0.136 

0.4146 0.2714 0.1354 0 0.1354 

0.3275 0.3678 0.1354 0 0.1354 

-0.9321 0.0936 0.136 0 0.136 

0.584 0.4715 0.1353 0 0.1353 

-0.4444 0.2301 0.1358 0 0.1358 

0.2911 0.1937 0.1354 0 0.1354 

-0.5108 0.415 0.1358 0 0.1358 

-0.966 0.1793 0.136 0 0.136 

0.1874 0.2975 0.1355 0 0.1355 

0.1797 0.4518 0.1355 0 0.1355 

-0.7269 0.3573 0.1359 0 0.1359 

-0.5434 0.4101 0.1358 0 0.1358 

 

After the results of the NeuroPh simulator, we have to 

implement the neural network in logic programming 

language Visual Prolog. 

A class for the neural network is created. It is made up 

of three files: 

Network.cl - this is the class statement. 

Network.i - class interface. 

Network.pro - performance of the class. [3,7] 

In the dialog that implements the feature, it is 

described with the following Prolog code: 

 

onPushButtonClick(_Source) = button::defaultAction:

-XOR = network::new(),  

        XOR:setExamples( [ network::e(-0.5982,0.9870,1.0), 

network::e(-0.2019,0.6210,1.0), 

network::e(0.4715,0.4822,1.0), 
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network::e(-0.0982,0.5876,1.0), 

network::e(-0.3566,0.6371,1.0), 

network::e(0.6388,0.4211,1.0), 

network::e(0.6298,0.2815,1.0), 

network::e(-0.4622,0.6166,1.0), 

network::e(-0.0733,0.5582,1.0), 

network::e(-0.5541,0.5125,1.0), 

network::e(-0.4376,0.8781,1.0), 

network::e(-0.2224,0.8885,1.0), 

network::e(0.0935,0.6731,1.0), 

network::e(0.5317,0.5437,1.0), 

network::e(0.4021,0.5164,1.0), 

network::e(0.4756,0.6506,1.0), 

network::e(-0.2338,0.6364,1.0), 

network::e(-0.3158,0.7503,1.0), 

network::e(-0.4735,0.6385,1.0), 

network::e(0.5924,0.8926,1.0), 

network::e(-0.2261,0.7979,1.0), 

network::e(-0.4400,0.5210,1.0), 

network::e(-0.5465,0.7458,1.0), 

network::e(0.4640,0.5107,1.0), 

network::e(-0.1519,0.8122,1.0), 

network::e(0.4854,0.8202,1.0), 

network::e(0.3473,0.7081,1.0), 

network::e(0.4390,0.6282,1.0), 

network::e(-0.2142,0.6436,1.0), 

network::e(0.5738,0.6371,1.0), 

network::e(0.3872,0.5858,1.0), 

network::e(0.3204,0.5353,1.0), 

network::e(-0.2078,0.6513,1.0), 

network::e(-0.1865,0.8175,1.0), 

network::e(0.2475,0.3908,1.0), 

network::e(0.6605,0.8992,1.0), 

network::e(-0.2866,0.7338,1.0), 

network::e(-0.3259,0.3987,1.0), 

network::e(-0.2520,0.6736,1.0), 

network::e(0.3726,0.4979,1.0), 

network::e(-0.2910,1.0437,1.0), 

network::e(-0.3047,0.8686,1.0), 

network::e(-0.2139,1.0932,1.0), 

network::e(-0.3683,0.7564,1.0), 

network::e(-0.4693,0.8878,1.0), 

network::e(0.3935,0.7798,1.0), 

network::e(-0.4564,0.8052,1.0), 

network::e(0.5113,0.7661,1.0), 

network::e(0.2255,0.4645,1.0), 

network::e(0.0146,0.4019,1.0), 

network::e(-0.1917,0.8094,1.0), 

network::e(0.3832,0.7560,1.0), 

network::e(0.4979,0.6133,1.0), 

network::e(0.3534,0.7732,1.0), 

network::e(-0.3472,0.7018,1.0), 

network::e(0.5838,0.7636,1.0), 

network::e(-0.1373,0.7125,1.0), 

network::e(0.3883,0.4498,1.0), 

network::e(-0.5317,0.6193,1.0), 

network::e(-0.1168,0.8785,1.0), 

network::e(0.5434,0.4117,1.0), 

network::e(-0.4540,0.6651,1.0), 

network::e(-0.2191,0.8348,1.0), 

network::e(0.3049,0.9803,1.0), 

network::e(0.6568,0.7577,1.0), 

network::e(0.6142,0.7504,1.0), 

network::e(-0.4581,0.7797,1.0), 

network::e(-0.2162,0.8863,1.0), 

network::e(-0.2602,0.8101,1.0), 

network::e(0.3188,0.8452,1.0), 

network::e(-0.2373,0.8018,1.0), 

network::e(0.5831,0.7771,1.0), 

network::e(0.0284,0.7579,1.0), 

network::e(-0.4184,0.6804,1.0), 

network::e(0.6741,0.6025,1.0), 

network::e(-0.2528,0.7053,1.0), 

network::e(0.5161,0.6209,1.0), 

network::e(0.2039,0.9164,1.0), 

network::e(-0.1721,1.0088,1.0), 

network::e(0.2727,0.2935,1.0), 

network::e(0.0763,0.5622,1.0), 

network::e(-0.3665,0.6483,1.0), 

network::e(0.4429,0.8009,1.0), 

network::e(-0.1998,0.5430,1.0), 

network::e(-0.5408,0.6529,1.0), 

network::e(-0.0706,1.0030,1.0), 

network::e(0.5072,0.3505,1.0), 

network::e(-0.0605,0.6298,1.0), 

network::e(0.2153,0.6026,1.0), 

network::e(0.4681,0.8718,1.0), 

network::e(-0.2989,0.7367,1.0), 

network::e(0.8613,0.4729,1.0), 

network::e(0.7012,0.7457,1.0), 

network::e(-0.1134,0.6007,1.0), 

network::e(0.3123,0.9076,1.0), 

network::e(-0.1217,0.8411,1.0), 

network::e(0.3687,0.3705,1.0), 

network::e(0.5731,0.4095,1.0), 

network::e(-0.2584,0.6719,1.0), 

network::e(0.3094,0.5082,1.0), 

network::e(0.4332,0.7702,1.0), 

network::e(-0.3045,0.5782,1.0), 

network::e(0.4428,0.5802,1.0), 

network::e(-0.1944,0.8988,1.0), 

network::e(-0.0611,0.7418,1.0), 

network::e(0.0762,0.3539,1.0), 

network::e(0.8583,0.9582,1.0), 

network::e(0.3704,0.7234,1.0), 

network::e(0.5148,0.7620,1.0), 

network::e(0.4313,0.5426,1.0), 

network::e(0.4229,0.6524,1.0), 

network::e(0.2982,0.9345,1.0), 

network::e(0.3713,0.7009,1.0), 

network::e(-0.5153,0.7647,1.0), 

network::e(0.3853,0.6553,1.0), 

network::e(-0.3483,0.5053,1.0), 

network::e(0.6851,0.7807,1.0), 

network::e(-0.3653,0.4570,1.0), 

network::e(-0.4090,0.7423,1.0), 

network::e(0.4357,0.4469,1.0), 

network::e(0.2689,0.4456,1.0), 

network::e(-0.4925,1.0144,1.0), 

network::e(0.0762,0.6380,1.0), 

network::e(0.4923,0.4688,1.0), 

network::e(-0.4025,0.7130,1.0), 

network::e(0.0510,0.1609,0.0), 

network::e(-0.7481,0.0890,0.0), 
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network::e(-0.7729,0.2632,0.0), 

network::e(0.2184,0.1271,0.0), 

network::e(0.3727,0.4966,0.0), 

network::e(-0.6293,0.6320,0.0), 

network::e(-0.4331,0.1448,0.0), 

network::e(-0.8415,-0.1913,0.0), 

network::e(0.4753,0.2248,0.0), 

network::e(0.3208,0.3272,0.0), 

network::e(0.3206,0.3341,0.0), 

network::e(-0.8908,0.4117,0.0), 

network::e(0.1785,0.4469,0.0), 

network::e(0.3156,0.3885,0.0), 

network::e(0.5578,0.4727,0.0), 

network::e(0.0319,0.0122,0.0), 

network::e(0.2509,0.3072,0.0), 

network::e(0.2357,0.2249,0.0), 

network::e(-0.0724,0.3338,0.0), 

network::e(0.5044,0.0805,0.0), 

network::e(-0.6322,0.4455,0.0), 

network::e(-0.7678,0.2361,0.0), 

network::e(-0.7002,0.2104,0.0), 

network::e(-0.6471,0.1592,0.0), 

network::e(-0.7674,0.0926,0.0), 

network::e(-0.5179,0.0329,0.0), 

network::e(0.1752,0.3453,0.0), 

network::e(-0.6803,0.4761,0.0), 

network::e(0.0160,0.3217,0.0), 

network::e(-0.7148,0.5142,0.0), 

network::e(0.0784,0.3228,0.0), 

network::e(-0.8087,0.4704,0.0), 

network::e(-0.8421,0.0929,0.0), 

network::e(-0.9859,0.4831,0.0), 

network::e(0.2910,0.3428,0.0), 

network::e(0.2432,0.5149,0.0), 

network::e(-0.6010,0.0506,0.0), 

network::e(-1.2465,0.4592,0.0), 

network::e(-0.8277,0.3619,0.0), 

network::e(-0.6212,-0.1091,0.0), 

network::e(-0.7058,0.6591,0.0), 

network::e(0.0672,0.6057,0.0), 

network::e(0.3051,0.4742,0.0), 

network::e(0.6079,0.3936,0.0), 

network::e(-0.7894,0.1759,0.0), 

network::e(-0.5312,0.4265,0.0), 

network::e(0.2520,0.1703,0.0), 

network::e(-0.5788,0.2655,0.0), 

network::e(-0.8318,0.5445,0.0), 

network::e(-0.6986,0.3857,0.0), 

network::e(-0.7364,0.1186,0.0), 

network::e(-0.9350,0.1137,0.0), 

network::e(0.4396,0.4143,0.0), 

network::e(-0.5469,0.2496,0.0), 

network::e(-0.0841,0.3652,0.0), 

network::e(0.3221,0.6909,0.0), 

network::e(0.1076,0.5795,0.0), 

network::e(-0.7186,0.2565,0.0), 

network::e(-0.8788,0.4506,0.0), 

network::e(-0.6985,0.9505,0.0), 

network::e(0.3976,0.1181,0.0), 

network::e(-0.5045,0.5720,0.0), 

network::e(0.2502,0.3978,0.0), 

network::e(0.6171,0.1019,0.0), 

network::e(0.3183,0.0879,0.0), 

network::e(-0.5745,0.1862,0.0), 

network::e(0.0976,0.5518,0.0), 

network::e(0.4845,0.3537,0.0), 

network::e(0.5240,0.4662,0.0), 

network::e(-0.7814,-0.0753,0.0), 

network::e(-0.4970,0.5995,0.0), 

network::e(-0.9698,0.4662,0.0), 

network::e(0.4354,0.1219,0.0), 

network::e(-0.6794,0.3075,0.0), 

network::e(-0.6253,0.0710,0.0), 

network::e(-0.0232,0.4044,0.0), 

network::e(0.2320,0.7107,0.0), 

network::e(0.0938,0.4667,0.0), 

network::e(0.1423,0.1790,0.0), 

network::e(-0.6169,0.2551,0.0), 

network::e(0.2364,0.5154,0.0), 

network::e(0.3891,0.4043,0.0), 

network::e(-0.9518,-0.0377,0.0), 

network::e(0.2409,0.7195,0.0), 

network::e(0.1245,0.4518,0.0), 

network::e(-0.6057,0.2691,0.0), 

network::e(-0.7140,0.3087,0.0), 

network::e(0.3101,0.3468,0.0), 

network::e(0.1802,0.4620,0.0), 

network::e(-0.4266,0.6472,0.0), 

network::e(0.0614,0.3249,0.0), 

network::e(0.0774,0.3218,0.0), 

network::e(0.4281,0.1345,0.0), 

network::e(-0.8025,0.6688,0.0), 

network::e(0.4014,0.4252,0.0), 

network::e(0.3708,0.2641,0.0), 

network::e(-0.8077,0.4149,0.0), 

network::e(0.5016,0.2393,0.0), 

network::e(0.5824,0.2284,0.0), 

network::e(-0.5914,0.3023,0.0), 

network::e(-0.8704,0.2694,0.0), 

network::e(-0.7209,0.1968,0.0), 

network::e(0.2778,0.2179,0.0), 

network::e(0.3324,0.2735,0.0), 

network::e(-0.1409,0.3925,0.0), 

network::e(-0.5976,0.1479,0.0), 

network::e(-0.8558,0.1451,0.0), 

network::e(-0.8891,0.2690,0.0), 

network::e(0.2135,0.4361,0.0), 

network::e(-0.5347,0.5790,0.0), 

network::e(0.3169,0.3971,0.0), 

network::e(-0.6812,0.0421,0.0), 

network::e(-0.9759,0.4596,0.0), 

network::e(0.4146,0.2714,0.0), 

network::e(0.3275,0.3678,0.0), 

network::e(-0.9321,0.0936,0.0), 

network::e(0.5840,0.4715,0.0), 

network::e(-0.4444,0.2301,0.0), 

network::e(0.2911,0.1937,0.0), 

network::e(-0.5108,0.4150,0.0), 

network::e(-0.9660,0.1793,0.0), 

network::e(0.1874,0.2975,0.0), 

network::e(0.1797,0.4518,0.0), 

network::e(-0.7269,0.3573,0.0), 

network::e(-0.5434,0.41011,0.0)]), 

        training(XOR,  0.001, 0.5),     
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         XOR:usit( [-0.5982,0.9870], XOR1), stdio::nl, 

        stdio::write("xor(-

0.5982,0.9870)=", XOR1), stdio::nl, stdio::nl, 

         XOR:usit( [-0.2019,0.6210], XOR2), stdio::nl, 

        stdio::write("xor(-

0.2019,0.6210)=", XOR2), stdio::nl, stdio::nl, 

       XOR:usit( [0.4715,0.4822], XOR3), stdio::nl, 

        stdio::write("xor(0.4715,0.4822)=", XOR3), stdio::nl

, stdio::nl, 

       XOR:usit( [-0.0982,0.5876], XOR4), stdio::nl, 

        stdio::write("xor(-

0.0982,0.5876)=", XOR4), stdio::nl, stdio::nl, 

        XOR:usit( [-0.3566,0.6371], XOR5), stdio::nl, 

        stdio::write("xor(-

0.3566,0.6371)=", XOR5), stdio::nl, stdio::nl, 

        XOR:usit( [0.6388,0.4211], XOR6), stdio::nl, 

        stdio::write("xor(0.6388,0.4211)=", XOR6), stdio::nl

, stdio::nl, 

         XOR:usit( [0.6298,0.2815], XOR7), stdio::nl, 

        stdio::write("xor(0.6298,0.2815)=", XOR7), stdio::nl

, stdio::nl, 

         XOR:usit( [-0.4622,0.6166], XOR8), stdio::nl, 

        stdio::write("xor(-

0.4622,0.6166)=", XOR8), stdio::nl, stdio::nl, 

        XOR:usit( [-0.0733,0.5582], XOR9), stdio::nl, 

        stdio::write("xor(-

0.0733,0.5582)=", XOR9), stdio::nl, stdio::nl, 

        XOR:usit( [-0.5541,0.5125], XOR10), stdio::nl, 

        stdio::write("xor(-

0.5541,0.5125)=", XOR10), stdio::nl, stdio::nl, 

          XOR:usit( [-0.4376,0.8781], XOR11), stdio::nl, 

        stdio::write("xor(-

0.4376,0.8781)=", XOR11), stdio::nl, stdio::nl, 

         XOR:usit( [-0.2224,0.8885], XOR12), stdio::nl, 

        stdio::write("xor(-

0.2224,0.8885)=", XOR12), stdio::nl, stdio::nl, 

        XOR:usit( [0.0935,0.6731], XOR13), stdio::nl, 

        stdio::write("xor(0.0935,0.6731)=", XOR13), stdio::

nl, stdio::nl, 

         XOR:usit( [0.5317,0.5437], XOR14), stdio::nl, 

        stdio::write("xor(0.5317,0.5437)=", XOR14), stdio::

nl, stdio::nl, 

        XOR:usit( [0.4021,0.5164], XOR15), stdio::nl, 

        stdio::write("xor(0.4021,0.5164)=", XOR15), stdio::

nl, stdio::nl, 

         XOR:usit( [0.4756,0.6506], XOR16), stdio::nl, 

        stdio::write("xor(0.4756,0.6506)=", XOR16), stdio::

nl, stdio::nl, 

        XOR:usit( [-0.2338,0.6364], XOR17), stdio::nl, 

        stdio::write("xor(-

0.2338,0.6364)=", XOR17), stdio::nl, stdio::nl, 

        XOR:usit( [-0.3158,0.7503], XOR18), stdio::nl, 

        stdio::write("xor(-

0.3158,0.7503)=", XOR18), stdio::nl, stdio::nl, 

         XOR:usit( [-0.4735,0.6385], XOR19), stdio::nl, 

        stdio::write("xor(-

0.4735,0.6385)=", XOR19), stdio::nl, stdio::nl, 

        XOR:usit( [0.5924,0.8926], XOR20), stdio::nl, 

        stdio::write("xor(0.5924,0.8926)=", XOR20), stdio::

nl, stdio::nl, 

        XOR:usit( [-0.2261,0.7979], XOR21), stdio::nl, 

        stdio::write("xor(-

0.2261,0.7979)=", XOR21), stdio::nl, stdio::nl, 

          XOR:usit( [-0.4400,0.5210], XOR22), stdio::nl, 

        stdio::write("xor(-

0.4400,0.5210)=", XOR22), stdio::nl, stdio::nl, 

        XOR:usit( [-0.5465,0.7458], XOR23), stdio::nl, 

        stdio::write("xor(-

0.5465,0.7458)=", XOR23), stdio::nl, stdio::nl, 

        XOR:usit( [0.4640,0.5107], XOR24), stdio::nl, 

        stdio::write("xor(0.4640,0.5107)=", XOR24), stdio::

nl, stdio::nl, 

        XOR:usit( [-0.1519,0.8122], XOR25), stdio::nl, 

        stdio::write("xor(-

0.1519,0.8122)=", XOR25), stdio::nl, stdio::nl. 

 

The result we get after training and testing the neural 

network is as follows. With 25 positive examples from the 

training set, we get the result shown in Figure. 2 and 

Table. III. 

 

 
Figure 2. Results of 25 positive input examples 

 

TABLE III. RESULTS OF 25 POSITIVE INPUT EXAMPLES 

 

Input 1 Input 2 Output 
-0,60 0,99 0,90 

-0,20 0,62 0,91 

0,47 0,48 0,93 

-0,10 0,59 0,91 

-0,36 0,64 0,90 

0,64 0,42 0,94 

0,63 0,28 0,93 

-0,46 0,62 0,90 

-0,07 0,56 0,91 

-0,55 0,51 0,89 

-0,44 0,88 0,90 

-0,22 0,89 0,91 

0,09 0,67 0,92 

0,53 0,54 0,93 

0,40 0,52 0,93 

0,48 0,65 0,93 

-0,23 0,64 0,91 

-0,32 0,75 0,91 

-0,47 0,64 0,90 

0,59 0,89 0,94 

-0,23 0,80 0,91 

-0,44 0,52 0,90 

-0,55 0,75 0,89 

0,46 0,51 0,93 

-0,15 0,81 0,91 
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With 30 examples from the training set - 15 positive 

and 15 negative, we get the result shown in Figure. 3. and 

in Table IV. 

 

 
 

Figure 3. Results of 30 training examples 

 
TABLE IV. RESULTS OF 30 TRAINING EXAMPLES 

 

Input 1 Input 2 Output 
-0,60 0,99 0,90 

-0,20 0,62 0,91 

0,47 0,48 0,93 

-0,10 0,59 0,93 

-0,36 0,64 0,91 

0,64 0,42 0,90 

0,63 0,28 0,94 

-0,46 0,62 0,93 

-0,07 0,56 0,90 

-0,55 0,51 0,91 

-0,44 0,88 0,89 

-0,22 0,89 0,90 

0,09 0,67 0,91 

0,53 0,54 0,92 

0,40 0,52 0,93 

0,05 0,16 0,93 

-0,75 0,09 0,91 

-0,77 0,26 0,87 

0,22 0,13 0,87 

0,37 0,50 0,92 

-0,63 0,63 0,93 

-0,43 0,14 0,89 

-0,84 -0,19 0,89 

0,48 0,22 0,86 

0,32 0,33 0,93 

0,32 0,33 0,93 

-0,89 0,41 0,93 

0,18 0,45 0,87 

0,32 0,39 0,92 

0,56 0,47 0,93 

 

With 4 sample inputs that are not from the training set: 

 

Total Err: 0.0950636151519453 

 
TABLE V. RESULTS FOR 4 INPUT EXAMPLES 

 

Input 1 Input 2 Output 
0 0 0.909507490047197 

0 1 0.921189000491375 

1 0 0.940641576665331 

1 1 0.946039530567931 

 

 It can be seen that in all three cases the average 

error is the same. The neural network implemented on 

Visual Prolog gives better results than the NeuroPh 

simulator. 

To complete the study, we compare these results 

with the results of a neural network implemented on the 

object-oriented Java programming language. 

The neural network is implemented with several 

classes of several .java files. The base class has the 

following program code:  

 

public class Main { 

    public static void main(String [] args){ 

        System.out.println("Starting neural network 

sample... "); 

 

        float[][]x = 

DataUtils.readInputsFromFile("data/x.txt"); 

        int[] t = 

DataUtils.readOutputsFromFile("data/t.txt"); 

 

        NeuralNetwork neuralNetwork = new 

NeuralNetwork(x, t, new INeuralNetworkCallback() { 

            @Override 

            public void success(Result result) { 

                float[] valueToPredict = new float[] {-

0.205f, 0.780f}; 

                System.out.println("Success percentage: " + 

result.getSuccessPercentage()); 

                System.out.println("Predicted result: " + 

result.predictValue(valueToPredict)); 

            } 

 

            @Override 

            public void failure(Error error) { 

                System.out.println("Error: " + 

error.getDescription()); 

            } 

        }); 

 

        neuralNetwork.startLearning(); 

    } 

} 

 

For the training and testing of the neural network, the 

plurality set forth in Table I is again used. The success 

rate of this neural network realized on Java is 80%. 

A comparison of the mean errors of the three realized 

neural networks is given in Table VI. 

 
TABLE VI. COMPARISON OF THE AVERAGE ERROR OF NEURAL 

NETWORKS 

Tools 
Average error of neural 

networks 
NeuroPh 0.3828746868257739 

Visual Prolog 0.0950636151519453 

Java 0.8 

 

III. CONCLUSION 

Taking into account the results obtained, we can 

assert that the highest performance is the neural network 

implemented in the Visual Prolog logic development 
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environment. The realized neural network in the logical 

programming environment produces the smallest average 

output error. 

The neural network implemented on the neural 

network simulator NeuroPh has a much greater average 

error. An advantage here is that NeuroPh has a good and 

lightweight interface as well as a good visual 

representation of the network. These advantages make the 

neural network simulator very suitable for the training of 

beginner programmers on neural networks. 

The object - oriented Java programming language 

on which the third neural network is implemented gives 

the biggest error of the output. Here the neural network is 

in several classes - the several files, which also leads to a 

considerable amount of memory. 

Research conducted on the three neural networks 

tested with the same set of data show that the most 

appropriate and effective conversion is achieved with the 

Visual Prolog logic programming language. 
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Abstract—With the widespread of smart mobile devices and the 

availability of many applications that provide maps, many pro-
grams have spread to find the closest and fastest routes between 
two points on the map. While the exactness and effectiveness of 
best path depend on the traffic circumstances, the system needs to 
add more parameters such as real traffic density and velocity in 
road. In addition, because of the restricted resources of phone de-
vices, it is not reasonable to be used to calculate the exact optimal 
solutions by some familiar deterministic algorithms, which are 
usually used to find the shortest path with a map of reasonable 
node number. To resolve this issue, this paper put forward to use 
the genetic algorithm to reduce the computational time. The pro-
posed system use the genetic algorithm to find the shortest path 
time   with miscellaneous situations of real traffic conditions. The 
genetic algorithm is clearly demonstrate excellent result when ap-
plied on many types of map, especially when the number of nodes 
increased. 

 

I. INTRODUCTION 
Cell phones and tablets became found everywhere as computers 
by the early 2000s, they also became more advanced to solve 
the daily problems of their users as calculating taxes, schedul-
ing and aim them to take decisions. However, up to now they 
cannot compared to normal computer because of their sizes and 
due to their resources. With this restriction, the execution time 
for any application became very important.one of the users 
problems it to find the shortest routes because the (shortest) 
word mean minimum cost, time and effort. 

The shortest path problem can be solve by many algorithms 
but because of resource limitation of devices, the evolutionary 
algorithm introduced which they have grown to extremely ef-
fective means for resolving optimization problems.  
 

II. BACKGROUND 

A. GENETIC ALGORITHM 
The genetic algorithm is a biologically inspired heuristic search 
approach to find accurate or approximate solutions [1-9]. The 
genetic algorithm has on a wide-ranging of applications, includ-
ing Robotics, finances, Planning and Scheduling [1] [2], pattern 
recognition [3], Engineering Designs [4] [5], etc. 
The Steps of the genetic algorithm can be briefly stated as fol-
lows: 

• Population initialize 
 
1Software Engineering Department, College of Computer Science and Mathe-
matics, University of Mosul, Mosul, Iraq. (E-mail: m.a.taha@ uomosul.edu.iq).  

• Select the fitness function  
• Evaluate each individual in the population with fitness 

function  
• Select the top graded part to breed 
• Breed new generation using crossover or mutation  
• Replace the worst graded part of population 
• Repeat until reach a termination condition. 

 
Fitness 
In the fitness computation step, all individuals of a solution 
must evaluated on a fitness function. The fitness function 
measures the quality of the individuals that has generated by 
Genetic Algorithm. 
 
Selection 
To access the optimal solutions, the best children solutions must 
selected to be parents in the new population. The selection op-
eration depends on the fitness values in the population.  
 
Crossover 
Crossover is the process of combination of the genetic material 
of two or more individual solutions. It splits up two individual 
at n positions and interchangeably assembles them to a new one 
[6]. 
 
Mutation 
Mutation process based on random changes for individuals [6]. 
The strength of this disturbance is to keep the solution away of 
local optima. The mutation process could be controlled by mu-
tation rate according to solution spaces.  
 

B. SHORTEST PATH PROBLEM 
The shortest path problem is concern with finding a route be-
tween two vertices (nodes) in a graph that have the minimum 
summation of weights of edges. This problem can be solved 
simply by Breadth First Search if all edge weights = 1, but here 
weights can take any value (traffic circumstances). There are 
many well-known algorithms like Bellman Ford, Dijkstra and 
Floyd–Warshall Algorithms [7] for solving the problem but 
when the vertex numbers become too large, the running time 
will be undesirable. 
Chang et al. [8] in 2002  suggested a genetic algorithm to re-
solve for the shortest path problem. The problem is described 
as follows: 

 

Using genetic algorithm for shortest path selec-
tion with real time traffic flow 

1Mohammad Aldabbagh, College of Computer Science and Mathematics, University of Mosul. 
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The network can be defined as a G = (N, A), where N is the set 
of n nodes (vertices) and A is the set of edges. C=m[Cij] is the 
cost matrix, where Cij is cost from node i to node j. The S and 
D represent the Source and Destination respectively. The Iij 
(link indicator) shows whether a route exists between node i and 
node j. If there is a route, then Iij = 1, otherwise, Iij = 0. 

III. PROBLEM DESCRIPTION AND SOLUTION 
the experiments use SUMO simulator [9] to build a road map 
grid that include nodes and links which are represent junctions 
and streets respectively (Figure 1 shows a sample of 5x5 node 
grid and junctions that used in one of experiments designed us-
ing SUMO). each junction is controlled by TLS (traffic light 
system) so we have a grid of traffic lights and that will cause 
some random obstructions of traffic flow in all streets. All 
streets (links) are Equipped with induction loop detector(E1) to 
collect the traffic flow data of the street. All the weights in 
weights matrix will be updated when the vehicle cross one junc-
tion from the chosen path and that will affect the fitness func-
tion and taken decision for next node. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The route from Source Node to Destination node will be repre-
sented in chromosome with variable length of chromosome. 
Figure 2 shows the chromosome structure and that each gene 
(expect gene 0 for programming needs) represent a node be-
tween S and D, so all the nodes that have 0 value in I link indi-
cator matrix will be Excluded from the chromosome. 
  
The Fitness function 

The fitness function is the quality of the chromosome; there-
fore, the fitness function is very important for next generation. 
Ahn and Ramakrishna [8] described the fitness formula as fol-
lows: 
ሻ࢏ሺࢌ   ൌ 1

ා ܦ ቀ݃൫݅, ݆൯, ݃൫݅, ݆ ൅ 1൯ቁܸ ቀ݃൫݅, ݆൯, ݃൫݅, ݆ ൅ 1൯ቁ ∗ ቀ1 െ ܻ൫݃൫݅, ݆൯, ݃ሺ݅, ݆ ൅ 1൯ቁ
െ1ܮ
݆ൌ1

 

 
where 
f(i): ith chromosome fitness; 
g(i,j): ith chromosome’s  jth gene ; 
L: chromosome length; 
D: distance between two nodes; 
V: velocity limit between two nodes; 
Y: Density between two nodes 
 
In all experiments the distance and velocity will be constant and 
only the density parameter will be variable and will be updated 
in real time from SUMO detectors. 
 
Crossover 
The algorithm will search for same gene value on two chromo-
somes in crossover to specify the probable split points, and thus, 
select one of the points randomly. All the genes after the se-
lected point will be exchanged between chromosome 1 and 
chromosome 2. 
The crossover points are usually different for each parent chro-
mosomes in the crossover phase, in that the crossover may 
cause a loop that repeated some node as a gene of chromo-
somes. and those chromosomes will be canceled without affect 
the crossover rate. 
 
Mutation 
 Mutation operation ensures the genetic variety of the popula-
tion and keep the solution away of local optima. To apply mu-
tation, at each loop (chromosomes) cycle a random number be-
tween 0 and 1 is generated and compared to the mutation rate, 
if less then mutation rate then a mutation point(node) will be 
selected randomly for the selected chromosome. All the genes 
before the selected point will be fixed and all genes after the 
selected point to the S will be generated randomly by initialize 
function that is used to create the random population. 
 
Algorithm steps 
The algorithm for the working system is as follows: 
Begin 
S1: Initialize (population size, mutation rate, crossover rate). 
S2: Read C values. 
S3: Generate the initial population.  
S4: Compute fitness for all chromosomes.  
S5: Count = 0, G = 1.  
S6: loop  
S7: Random selection.  
S8: Crossover (chromosomes).  
S9: Mutation (chromosomes).  
S10: Compute fitness for all new chromosomes. 
S11: If (min_f [Generation_now] = min_f [Generation_prev]) 

Counter++; Else stop loop.  

Figure 1: 5x5 Node grid and Junctions 

ID S N1 N2 ……… Nk-1 D 

 

  0      1      2      3                    i-1    i

locus 

Figure 2: chromosome structure 
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S12: Count = 0; 
S13: G++; Jump to S7. 
End 
 

IV. THE RESULT 
The system had been developed using C# programming lan-
guage and connected to SUMO using TraCI [10].Each experi-
ment repeat 50 times and different number of grid imple-
mented(5x5,10x10,15x15,25x25,50x50) for all the distance and 
velocity between nodes are constant. 
Tables 1 to 5 Show the number of generation needed for each 
experiment with different crossover and mutation rate. 
According to the result, the two parameters (crossover and mu-
tation) are control the time and number of generation required 
to access the goal because if we increase the mutation or cross-
over rate that will increase the execution time require to gener-
ate the new chromosomes and compare them with fitness func-
tion. For most experiment, the best execution times recorded 
with crossover rate between 20-30% and mutation rate between 
1-2%. 
 
  

grid Mutation 
rate % 

Crossover 
rate % 

Generation 

5x5 

1 

10 7 
20 6 
30 6 
40 6 
50 5 

2 

10 6 
20 6 
30 6 
40 5 
50 5 

3 

10 5 
20 5 
30 4 
40 4 
50 3 

4 

10 5 
20 4 
30 4 
40 3 
50 2 

5 

10 3 
20 3 
30 2 
40 2 
50 2 

Table 1: 5x5 grid results 

 
 
 
 

grid Mutation 
rate % 

Crossover 
rate % 

generation 

10x10 

1 

10 12 
20 12 
30 11 
40 11 
50 11 

2 

10 11 
20 11 
30 10 
40 10 
50 8 

3 

10 9 
20 9 
30 7 
40 7 
50 6 

4 

10 8 
20 7 
30 6 
40 5 
50 5 

5 

10 4 
20 4 
30 3  
40 3 
50 3 

Table 2: 10x10 grid results 

 
 
 
 
 
 

grid Mutation 
rate % 

Crossover 
rate % 

generation 

15x15 

1 

10 29 
20 27 
30 27 
40 25 
50 23 

2 

10 27 
20 27 
30 24 
40 22 
50 20 

3 

10 27 
20 26 
30 24 
40 21 
50 20 

4 
10 25 
20 25 
30 23 
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40 21 
50 19 

5 

10 24 
20 23 
30 21 
40 19 
50 19 

Table 3: 15x15 grid results 

grid Mutation 
rate % 

Crossover 
rate % 

generation 

25x25 

1 

10 32 
20 31 
30 31 
40 30 
50 28 

2 

10 31 
20 30 
30 29 
40 28 
50 27 

3 

10 25 
20 25 
30 23 
40 22 
50 22 

4 

10 24 
20 24 
30 23 
40 22 
50 21 

5 

10 22 
20 21 
30 20 
40 18 
50 16 

Table 4: 25x25 grid results 

 

grid Mutation 
rate % 

Crossover 
rate % 

generation 

50x50 

1 

10 40 
20 39 
30 39 
40 38 
50 37 

2 

10 39 
20 38 
30 37 
40 36 
50 36 

3 

10 37 
20 36 
30 35 
40 33 

50 32 

4 

10 33 
20 32 
30 31 
40 30 
50 28 

5 

10 30 
20 29 
30 26 
40 25 
50 24 

Table 5: 50x50 grid results 
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Abstract  - Rapid changes in the technology lead to increased variety of data sources. These varied data sources 

generating data in the large volume and with extremely high speed. To accommodate and use this data in decision 
making systems is the big challenge. To make fullest use of the valuable data generated by different systems, target 
users of the analysis systems need to be increased. In general knowledge discovery process using the tools which are 
available requires the handsome expertise in the domain as well as in the technology. The project ITDA (Integrated 
Tool for Data Analysis) focuses to provide the complete platform for multidimensional data analysis to enhance the 
decision making process in every domain. This projects provides all the techniques required to perform 
multidimensional data analysis and avoids the overheads occurred by the traditional cube architecture followed by 
most of the analytics system. Modelling the available data in the multidimensional form is the basis and crucial step 
for multidimensional analysis. This work describes the multidimensional modelling aspect and its implementation 
using ITDA project.  

Keywords - Multidimensional data analysis, cube, data mining, machine learning, ETL, multidimensional modelling, 
OLAP. 

I.     INTRODUCTION 

Due to increased frequency of data generation, data under consideration of analysis is also goes on increasing 

tremendously. The large size of the data and complexity in data analysis demands an easy platform so that 

researchers and domain experts can do analysis on their data without the hard core knowledge of information 

technology. Ad hoc querying or ad hoc reporting is the main need of data analysis. To achieve this data 

modeling is essential task if the system wants to facilitate the variety of domains. Multidimensional data 

modeling is the way to provide facility to perform ad hoc analysis. Analyzing multidimensional data is of 

growing need to extract the knowledge and hence to enable the decision making in various domains. Data 

analysis process which leads to the enhanced decision making, combine various techniques like statistical 

techniques, data mining algorithms and machine learning techniques. With all these techniques, presentation of 

analysis output with attractive visuals is a key part of popular analytics systems. Most of the current 

multidimensional systems rely on data cubes which are very much resource and time intensive.  In this context, 

ITDA architecture is the solution for multidimensional analysis with the reduced memory and time overheads as 

compared to the existing systems.  

Absorption of high volume of data from variety of sources requires the robust and flexible system. In OLAP 

terminology the data modelling and data absorption system is called as the Extraction-Transformation-Loading 
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(ETL) process. The most important bi-product of the ETL process is the metadata. ITDA system uses the on – 

the – fly architecture for the query generation and hence metadata of the multidimensional model is very crucial 

component of the system. In a typical analysis environment ETL processes are performed in an ad-hoc, in house 

fashion or by using some specialized ETL tools. General functionalities of all these tools are identification of 

relevant information present at the source, extraction of this information, customization and integration of the 

information coming from multiple sources into a common format, cleansing of the final data set, on the basis of 

database and business rules, and propagation of the data to relational database which will be used for analysis. 

In current scenario, organizations might be having number of sources contributing to data collection playing 

important role in modelling process. The source data might be at different places and it is needed to extract all 

necessary and data relevant for the analysis. After applying the transformations according to business rule the 

data is transferred into the target model. 

The paper is focusing on this important aspect of any decision making tool, i.e. modeling the data in analysis 

ready form which may be residing at varied location and may have heterogeneous formats. The organization of 

this paper is as follows. Firstly in section I we discusses the related work in this area. In section II we give brief 

introduction of the architecture of the ITDA project along with the basic characteristics of it. In Section III we 

discuss the conceptual design of the ETL process for ITDA. In next section, section IV we discusses the 

implementation of the process by considering the case study where data is available in transformed format. And 

finally we summarize all the contents and discuss the future scope of the system.  

II.     RELATED WORK 

Multidimensional data analysis system to enhance the efficiency and accuracy of the decision support system 

is the growing need of today. Many big players of technology like, IBM, Microsoft are having good range of 

solutions for the same. Every solution is having its own pros and cons. As discussed in [1] most of the 

multidimensional analysis tools are having stiff curve of learning. Many tools are domain specific. The tools 

which are having good range of analytical options generally provide the different components for each and 

every facility which de-motivate the non expert data analysts.  

Microstrategy is the leading name in the market of data analysis. Microstrategy provides the component 

called integrity manager which takes care of the ETL process. It replaces the traditional manual process of data 

integration. ETL process is the separate component in this tool. Numbers of supporting ETL components are 

available in the Microstrategy; like, Enterprise Manager ETL, ETL Server, ETL Support, etc. But this may lead 

to a bit complicated and a costly affair for the research community those are focusing more on analytics and less 

on technology. [3] 

 IBM Cognos is also very powerful tool available in the market to perform the multidimensional data analysis. 

IBM cognos is having different components for each feature like, Cognos for analytics, for business 

intelligence, for predictive analysis, etc. Cognos Analytics is having a separate data modelling component. This 

component provides the interface for data extraction from various sources, for transformations and for data 

validations. [6] 

ETL process of ITDA is the integral part of the system to avoid the additional installation and usage overhead 

of the user.  
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 III.      ITDA SYSTEM ARCHITECTURE 

The ITDA system is basically designed to facilitate the researchers and data analyst with the complete 

package of multidimensional reporting, statistical processing, data mining, machine learning and visualization. 

This is achieved by the web based system with user friendly and secured environment for the data analyst. This 

system is functionally independent; it does not require any additional external component or system to complete 

the task. Also the components of this system are integrated and there is no need to install any of the components 

separately, which is often common for most of analytics tools.  

ITDA system architecture is mainly divided in two parts, data modeling part and data analysis part. Proposed 

system consists of two main parts containing various components. First is data absorption from different data 

sources, collection of metadata, and formation of multidimensional model and second is multidimensional 

analysis on modeled data which further extends to perform statistical analysis and data mining. 

Data modeling functionality mainly includes the extraction, transformation and loading (ETL) process. 

Source data is given to the ETL process and it produces the ready to analyze data. ETL process is responsible to 

extract the data resides on various sources and in variety of formats. It also performs cleansing and 

customization of data according to the analysis needs. This process is also responsible to generate the metadata 

of the ready to analyze data. The proposed system is not going to store the data and the aggregations, hence 

metadata is having crucial role in this system. Aggregations can be generated on – the – fly by using the 

metadata.  

A.  ITDA Characteristics 

Customized modeling of the data 

Multidimensional modelling of the data according to the business needs is the key of any efficient decision 

making system. ITDA supports the multiuser system. Each user can model the data in its own way according to 

business need. In the ITDA terminology the information of the model is conceptualize as the ‘environment’. 

Single user can have multiple environments for same data so that user gets various views of data for analysis 

without having complexity of handling number of users for separate business need.  

Data absorption options 

ITDA system can accommodate pre-processed data present in flat files where transformation is not required. 

For such cases it directly loads data in server and collects metadata for that environment. If data is present in 

multiple sites then this system performs ETL processing during environment creation. 

Flexibility in data selection 

Data analyst can have analysis on some particular portion of data by using horizontal partitioning facility 

given in this system. It allows the user to analyze particular snippet of dataset. It increases performance by 

reducing number of rows used while running analytical queries or algorithms. User can directly get particular 

portion of uploaded data by using row filter utility given in the system. This utility allows user to build row 

filter query without requirement of prior SQL query knowledge. Both these facilities are integrated with the 

system which can be used after creation of environment. 
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IV.      ITDA ETL PROCESS: CONCEPTUAL DESIGN 

Process of ETL starts with the understanding of business requirements and the objective of the organization 

followed by modelling and design of environment for that organization. Modelling and design are defined as 

representation of key business measurements around its dimensions using dimension modelling. This process 

decides the level of complexity of transformation based on the source of the data. If data is present at multiple 

sites then ITDA provides the technique which takes care of extraction of data from multiple sources, 

transformation and loading. 

Last stage of conceptual design part is metadata generation. Metadata contents need to be formulated for a 

specific multidimensional model. The process decides relationship described by the dimensions, like 

hierarchical relationship, or sequential relationships. It also gives the level of relationship exists in each 

component of the dimensional structure. ITDA produces the flat file at the end of the process containing the 

complete metadata for a multidimensional model created by the user. It also stores the information of the 

temporal component to create the run time summaries.  

A.   ETL Algorithm 

During the implementation of the ETL process in ITDA, every correct or missed step is recorded and made 

available to the user.  

1) Finalize the ETL processing path 

2) Finalize the type of data source 

3) For each any data source map the data source attributes with the dimensional attributes 

4) Preparation of metadata 

5) Preparation of configuration file for further processing of model 

One of the basic motives behind the ITDA project is to provide the multidimensional analysis platform for 

non expert data analyst community along with the expert data scientist. The project focuses on interactive, user 

friendly implementation of the ETL process.  

ETL processing path decides whether the data sources are at the same site or located on the different sites. If 

the data sources are located at different location then the user needs to create one configuration file and based on 

the instructions given in the file; data will be absorbed. If the data source is at single location then next step is to 

decide the type of data source like flat file or any other database. Mapping of data source attributes and 

dimension and fact values are performed and then metadata is generated.   

 V USE OF ETL SERVICE: CASE STUDY FOR FLAT FILE AND DATABASE 

ITDA implements the ETL process with highly interactive and user friendly interface. It covers complete ETL 

process without any programming aspect. Fig 1 gives the main interface of the ITDA system which allows user 

to initiate the creation of new environment in the system. 
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Fig 1ITDA user interface – option to create new environment 
 

 

Fig. 2 ITDA interface – selection of ETL processing path 
 

Fig 2 shows the interface which provides the two different paths for ETL process. If the data is available in 

the already transformed form according to business rule then user will go for the ‘Simple Upload’ option. If the 

data needs to be extracted from various sources and need the pre-processing according to business rule then the 

‘Steps Upload’ option can be the choice.  

A.  Simple upload 

This module assumes that data is already in the required form and there is no need of transformation step. For 

single source data, we can have data in flat files or in database server. 

B.   Flat files 

Generally spread sheets or text file formats are used to export data from any database server. If source 

machine is not accessible from remote location, user can export data in flat files and use those files to create new 

environment (multidimensional model) in this web tool. ITDA allows user to have data in standard comma 

separated file or any other flat file with any type of separator. User is allowed to see sample data. Standard 

query is generated by the system so that user can drop some of the unwanted columns. Successful creation of 

table enables the metadata collection interface. Figure 3 shows the user interface for uploading csv files to the 

server. Figure 4 shows the interface with the sample data from the selected file and the standard query generated 

by the system to extract the file. Analyst can customize the query further.  
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Fig. 3 ITDA interface – selecting file as the data source 
 

 

Fig. 4 ITDA interface – sample data and editable extraction query 
 

C.   Database 

When data source is any database then connection details can be provided so that system can access the data. 

In this module if source connection and destination connection are same then it will skip data migration process. 

It avoids extra overload of unnecessary copying entire table. As we are using on the fly architecture, we can use 

source table for analysis. For analysis we are going to read existing data in OLTP server. In on the fly 

architecture, we can use same server for OLTP and OLAP processing. This is the biggest advantage of using on 

the fly architecture. Figure 5 shows database option available in simple upload module.  

 

Fig. 5 ITDA interface – options to map source database for data extraction 
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D.   Steps Upload 

If we have to take data from multiple sources then we need to have extraction and transformation logic at the 

server side. In simple upload we were getting pre-processed data so it was much easier to load data in the server 

and collect metadata. To support collection of data from multiple sites we have steps upload module. This 

module takes care of extraction, transformation and loading of data at server. In this, we need to upload 

configuration file to the server containing all details and transformation scripts. We will get all configuration file 

parameters at the time of conceptual design. Configuration file is in simple text format so that any database user 

can build it. It is required to keep the process of environment creation as easy as possible. Figure 6 shows steps 

upload choice  

 

Fig. 6 ITDA interface – option when data needs transformation steps 
 

E. Metadata Collection 

In order to have multiuser system it is needed to maintain context of every user separately. ITDA ETL process 

uses specific directory structure for maintaining all the environments created by any user. For every 

environment there is one flat file for storing the customized operations built by user for performing OLAP. This 

file is retaining for each environment separately to avoid clash. All the necessary information to operate the 

models created by a user, a separate directory structure is provided to every user. When user registered for the 

first time to the system, this complete directory structure is created for that user.  

To give metadata user can fill simple html form control to mention dimension names, their hierarchies and 

time dimension details. Once this data is inserted system can proceed for environment creation.  

F.   ETL for periodic updates 

For any ETL system updating data in the server is crucial part. Since OLTP servers will be generating new 

data continuously. To have analysis on updated data; either the system will change the data available in the 

server or will add new data keeping earlier data as it is. Here important thing is environment metadata is not 

changing so metadata collection process can be skipped and directly system can update the data in the required 

environment. 
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Fig. 7 ITDA interface – options for edit environment 

Each user can create any number of environments based on the analysis need. Update process will be invoked 

for each separate environment. Figure 7 shows environment selection interface and various operations that user 

can perform after selecting it.  

Here this module is for loading new data to the same environment. Figure 8 shows the result after uploading 

new dataset file to the server. This module flush older data from the table and inserts new data. 

 

Fig. 8 ITDA interface – edit environment option 

CONCLUSION AND FUTURE WORK 

Design of ETL process in ITDA addresses the requirements of efficient extraction, transformation and loading 

of data from various sources. It also meets with the challenges in assimilating data from heterogeneous data 

sources, provides an easy to use tool for uploading the existing data set in hand. It successfully collects all 

metadata parameters required for multidimensional analysis. The designed ETL model can be extended to 

include facilities of automatic multidimensional modelling where automatic extraction of metadata will be done 

at the time of load. It can also have context based data generation which collects as well as models the data 

gathered from web. This data can in turn be tunnelled to multidimensional analysis. 
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Abstract—In this paper we represent a modified Generalized 

Regression Artificial Neural net that can recognize all breast 

cancer of Wisconsin Diagnostic Breast Cancer and  Wisconsin 

Prognostic Breast Cancer correctly. In this method the modified 

Neural Net trained with 50% of data & 50% for test. But the 

result is the ability of classify with 100% accuracy. The all 50% 

train & test data chosen randomly. 

This method is based on the fact that calculation in float numbers 

will remove accuracy. By reducing the number of calculation the 

accuracy of result increase significantly. 

Keywords-neural network, Generalized regression neural 

network(GRNN), absolute distance. 

I.  INTRODUCTION (HEADING 1) 

Pattern classification problems are important application 
areas of neural networks used as learning systems [1],[2],[3]. 
Multilayer Perceptrons (MLP), radial basis functions (RBF), 
probabilistic neural networks (PNN), self-organization maps 
(SOM), cellular neural networks (CNN), recurrent neural 
networks and conic section function neural network (CSFNN) 
are some of these neural networks. In addition to classification 
problems, function approximation problems are also solved 
with neural networks. Generalized regression neural network 
(GRNN) is one of the most popular neural network, used for 
function approximation. GRNN and PNN are kinds of radial 
basis function neural networks (RBF–NN) with one pass 
learning [1]. However they are similar; PNN is used for 
classification where GRNN is used for continuous function 
approximation [4]. But in this paper we use GRNN for 
recognizing. 

II. RELATED WORK 

In Back Propagation neural net the neurons trained with 
gradient descent algorithm the final weight change is (1) 

   . . . . . .( 2 1     pq k p q q q k q k q k p jW η * * α* T φ * φ * φ * φ

 

   

. .

1
. .

. . , . .

2

1 1



 
  

    
  
 


r

q q k q k

q
hp j p q

q k p j q k p j p j h

* α* T φ * φ *
W η *

φ * φ *W * α* φ * φ * x


The Wp,q is the weights between second & third layer & 
Wh,p is the weights between first & second layer. 

T he structure of GRNN Neural net shown in figure(1). The 
learning algorithm shown in (2). 


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The pros of GRNN is that it can learn in one train. The cons 
is that it need to save all training data & in some case this need 
big memory. The K(x,Xk) is radial base function & the formula 
for K(x,Xk) is shown in (3). Yk is the prediction value for Xk. 
Y(x) is the prediction value for x. 

where 
kd  is the squared Euclidean distance between the 

training samples 
kX and the input x In huge data the error 

increase because of calculating the Euclidean distance. 


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III. PROPOSED WORK 

In the proposed method instead of calculation of Euclidean 
distance we use absolute distance between samples Xk & input 
X. 

IV. RESULT 

To test the simulation we use the Wisconsin Diagnostic 
Breast Cancer and  Wisconsin Prognostic Breast Cancer. First 
we use 50% of data  to train & 50% for test. Then we go one 
more step & use 40% for train & 60% for test. The result 
shown in table 1 & table 2. 

The result of GRNN enhanced by changing the Euclidean 
distance to Absolute distance. 

TABLE I.  RESULT OF SIMULATION FOR 50% TRAIN & 50% TEST. 

dataset WDBC WPBC Comment 

Number of 
instances 

569 198  

Train Percent 50% 50%  

Test Percent 50% 50%  

Back propagation 95.08% 95.08% Hidden = 10 

Linear SVM 78.12% 79.13%  

Euclidean distance 

GRNN 
94.16% 96.14% .01σ  

Absolute distance 
GRNN 

100% 100% .01σ  

 

 

TABLE II.  RESULT OF SIMULATION FOR 40% TRAIN & 60% TEST. 

dataset WDBC WPBC Comment 

Number of 
instances 

569 198  

Train Percent 40% 40%  

Test Percent 60% 60%  

Back propagation 90.02% 91.49% Hidden = 10 

Linear SVM 78.44% 79.13%  

Euclidean distance 

GRNN 
93.84% 93.84% .01σ  

Absolute distance 

GRNN 
100% 100% .01σ  

 

V .  CONCLUSION 

     In real world we need big data. If we use many calculation  

the accuracy of computers become low. By reducing the 

number of calculation we improve the accuracy. 
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Figure(1) The GRNN Neural Network 
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