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Abstract: The data are increasingly being collected and used. Privacy preserving data 

mining tries to strike a balance between two opposing forces: the objective of discovering 

valuable information and knowledge, verse the responsibility of protecting individual’s 

privacy. Several anonymization techniques, such as generalization and bucketization, have 

been designed for preserving privacy in micro data publishing. But generalization loses 

considerable amount of data. On the other side, bucketization does not prevent 

membership disclosure and there is no clear isolation of quasi identifiers and sensitive 

attributes. We present a novel data anonymization technique called slicing which partitions 

the data both horizontally and vertically. Our empirical result shows that slicing protects 

individual entity with high degree of data utility than generalization and suppression. 

Slicing also provides attribute and membership disclosure protection. And our algorithm 

satisfies ℓ-diverse requirement. 
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INTRODUCTION 
In recent years, the phenomenal advance technological developments in information technology have 

led to an increase in the capability to store and record personal data about customers and individuals. 
The use of published organizational micro data for variety of purposes has the chance of violation of 
leakage of individual secret information. Micro data contains records which contains information about 
individual entity, such as a person, a household, or an organization. For example, micro data are collected 
and used by various Government Agencies (e.g., U.S. Census Bureau and Department of Motor Vehicles) and 
by many commercial companies (e.g., health organizations, insurance companies and retailers). Data 
Mining is a common methodology to retrieve and discover useful hidden knowledge and information 
from the personal data. This has led to concerns that the personal data may be breached and misused. 
Therefore it is necessary to protect personal data through some privacy preserving techniques before 
conducting data mining.  

Several micro data anonymization techniques have been proposed. The most used ones are 
generalization [10], [11] for k-anonymity [11] and bucketization [12], [8], [6] for ℓ-diversity [7]. In both 
the approaches, attributes are partitioned into three categories: 1) identifiers that uniquely identify an 
individual, such as Name, Social Security Number; 2) Quasi Identifiers (QI), can be linked with external 
data to uniquely identify at least one individual in the general population, such as Birthdate, Sex, and Zip 
code; 3) Sensitive Attributes (SA) is an attribute whose value for any particular individual must be kept 
secret from adversary such as salary and disease. 

Need For Slicing 

In both generalization and bucketization, one first removes identifiers from the data and then 
partitions tuples into buckets. The two techniques differ in the next step. Generalization transforms the QI 
values in each bucket into “less specific but semantically consistent” values so that tuples in the same 
bucket cannot be distinguished by their QI values. In bucketization, one separates the SAs from the QIs by 
randomly permuting the SA values in each bucket. In Suppression, the values are not released at all.  
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It has been shown that [4], [5], [12] that generalization for k-anonymity losses considerable amount of 
information, especially for high dimensional data. This is due to the notion of k-anonymity is susceptible 
to homogeneity and background knowledge attacks. While bucketization [12], [8], [6] has better data 
utility than generalization and suppression, it has several limitations. First, bucketization does not 
prevent membership disclosure [9].  

Because bucketization publishes the QI values in their original forms, an adversary can find out 
whether an individual has a record in the published data or not. As shown in [11], 87 percent of the 
individuals in the United States can be uniquely identified using only three attributes (Birthdate, Sex, and 
Zip code). A micro data (e.g., census data) usually contains many other attributes besides those three 
attributes. This means that the membership information of most individuals can be inferred from the 
bucketized table. Second, it does not show clear separation between QI attributes and Sensitive attributes. 
Third, bucketization breaks the attribute correlation between the QIs and the SAs by separating them. 

This lead to design a novel data anonymization technique called slicing to improve the current state of 
art. Slicing partitions the data set both vertically and horizontally. Vertical Partitioning is done by 
grouping attributes into columns based on the correlations among the attributes. Each column contains a 
subset of attributes that are highly correlated. Horizontal partitioning is done by grouping tuples into 
buckets. Finally, within each bucket, values in each column are randomly sorted to break the linking 
between different columns. 

The prime idea of slicing is to break the association cross columns, but to preserve the association 
within each column. This reduces the dimensionality of the data and preserves better utility than 
generalization, suppression and bucketization. Slicing preserve utility because it groups highly correlated 
attributes together, and preserves the correlations between such attributes. Slicing protects privacy 
because it breaks the associations between uncorrelated attributes, which are infrequent and thus 
identifying. On the other hand slicing can group some QI attributes with the SA, thus preserving 
correlations with the sensitive attribute. The key notion is that the slicing process ensures that for any 
tuple, there are generally multiple matching buckets.   

Contribution & Organization 
In this paper, we present a novel data anonymization technique for privacy preserving micro data 

publishing. Our contributions include the following. 
First, we introduce privacy threats involved in publishing micro data in Section 2. Second, in Section 3, 

the architectural design for the proposed system is provided. Third, In Section 4 we show several 
methods used to preserve privacy against threats and framework for anonymizing technique.  

Fourth, we show slicing as a new method for privacy preserving micro data publishing in Section 5. 
Slicing can be effectively used for preventing attribute disclosure, based on the privacy requirement of ℓ-
diversity. Fifth, in Section 6 we formalize slicing algorithm and compered it with generalization and 
bucketization. 

Finally, we conclude the paper and discuss future research work in Section 7. 

MICRO DATA PUBLISHING  
In this section, we discuss the risks involved in publishing micro data which has its wide applications 

in research.  

Information Disclosure Risks 
There are two types of privacy disclosure threats in publishing micro data.  The first type is 

membership disclosure and the second type is attribute disclosure. 
1) Membership Disclosure 

When the data to be published is selected from a larger population and the selection criteria are 
sensitive (e.g., when publishing datasets about diabetes patients for research purposes), it is important to 
prevent an adversary from learning whether an individual’s record is in the data or not. 

2) Attribute Disclosure 
Attribute disclosure occurs when new information about some individual is revealed, i.e., the released 

data makes it possible to infer the characteristics of an individual more accurately than it would be 
possible before the data release. In some scenarios, the adversary is assumed to know who is and who is 
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not in the data, i.e., the membership information of individuals in the data. The adversary tries to learn 
additional sensitive information about the individuals. 

ARCHITECTURE DESIGN 
The architectural diagram for this paper is as follows. 

 
Figure 1: Architectural Design 

ANONYMIZATION FRAMEWORKS  
The various privacy models and anonymization methods are used and they are described below. 

Privacy Models 

A number of privacy models have been proposed. It includes k-anonymity and ℓ-diversity. 
1) K-Anonymity 

K-anonymity as the property that each record is indistinguishable with at least k-1 other records with 
respect to the quasi identifier. It requires that each QI group contains at least k records. The protection 
provided by k-anonymity is simple and easy to understand. If a table satisfies k-anonymity for some value 
k, then anyone who knows only the quasi identifier values of one individual with confidence greater than 
1/k. 

2) ℓ -Diversity 

K-anonymity does not provide sufficient protection against attribute disclosure. Two attacks were 
identified: the homogeneity attack and the background knowledge attack. A QI group is said to have ℓ -
diversity if there are at least ℓ “well represented” values for the sensitive attribute. 

Anonymization Methods 
Several popular anonymization methods are used at the earliest. In this section, we describe three 

methods. 
1) Generalization and Suppression 

Generalization replaces a value with a “less specific but semantically consistent” value that can be 
shown in table 1(b). Tuple suppression removes an entire record from the table.  

Generalization 
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2) Bucketization 

Another anonymization method is bucketization (also known as anatomy or permutation based 
anonymization). The bucketization method first partitions tuples in the table into buckets and then 
separates the quasi identifiers with the sensitive attribute by randomly permuting the sensitive attribute 
values in each bucket is shown in table 1(c). The anonymized data consists of a set of buckets with 
permuted sensitive attribute values. It provides membership disclosure protection but does not preserve 
the data utility. The bucketization is based on the ℓ-diversity model. It preserves membership disclosure 
protection. 

SLICING ALGORITHM 
Our proposed technique is slicing which improves a step ahead the current state of art. 
Given micro data table T and two parameters c and ℓ, the algorithm computes the sliced table that 

consists of c columns and satisfies the privacy requirement of ℓ-diversity. The algorithm consists of three 
phases: attribute partitioning, column generalization, and tuple partitioning. The sliced table is shown in 
table 1(d). We now describe the three phases. 

Attribute Partitioning 

The algorithm partitions attributes so that highly correlated attributes are in the same column. It 
provides privacy by breaking the associations between uncorrelated attributes. First, it measures the 
correlation between the attributes. Second, we use clustering to partition attributes into columns. Third, 
we calculate correlations between the sensitive attribute SA and each QI attribute. Then we rank the QI 
attributes by the decreasing order of their correlation with SA. 

Column Generalization 

Although column generalization is not a required phase, it can be useful in several aspects. If a column 
value is unique in a column, a tuple with this unique column value can only have one matching bucket. 
The main problem is that this unique column value can be identifying. In this case, it would be useful to 
apply column generalization to ensure that each column value appears with at least some frequency. 

Table 1(a): Original Micro Data Table 
Age Sex Zip code Disease 

22 M 47906 Heart Disease 

22 F 47906 Cancer 

33 F 47905 Cancer 

52 F 47905 Viral Infection 

54 M 47302 Cancer 

60 M 47302 Heart Disease 

60 M 47304 Heart Disease 

64 F 47304 Viral Infection 

Tuple Partitioning 

In tuple partitioning phase, tuples are partitioned into buckets. The main part of the tuple partition 
algorithm is to check whether a sliced table satisfies ℓ-diversity. 

Table 1(b): Generalization and Suppression 
Age Sex Zip code Disease 
[20-52] 
[20-52] 
[20-52] 
[20-52] 

* 
* 
* 
* 

4790* 
4790* 
4790* 
4790* 

Heart Disease 
Cancer 
Cancer 
Viral Infection 

[54-64] 
[54-64] 
[54-64] 
[54-64] 

* 
* 
* 
* 

4730* 
4730* 
4730* 
4730* 

Cancer 
Heart Disease 
Heart Disease 
Viral Infection 
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MODULES DESCRIPTION 
In this section, we first give an example to illustrate slicing. We then formalize slicing, compare it with 

generalization and bucketization. 

Formalization of Slicing 

Slicing first partitions attributes into columns. Each column contains a subset of attributes. Vertical 
partitions the table. It also partition tuples into buckets. Each bucket contains a subset of tuples. This 
horizontally partitions the table. Within each bucket, values in each column are randomly permuted to 
break the linking between different columns. Column generalization ensures that one column satisfies the 
k-anonymity requirement. It can be used as an additional step in slicing. Each column contains much 
fewer attributes than the whole table, attribute partition enables slicing to handle high dimensional data. 
A key notion of slicing is that of matching buckets. Consider only one sensitive. 

Table 1(c): Bucketization 
 Age Sex Zip code Disease 
22 
22 
33 
52 

M 
F 
F 
F 

47906 
47906 
47905 
47905 

Cancer 
Heart Disease 
Viral Infection 
Cancer 

54 
60 
60 
64 

M 
M 
M 
F 

47302 
47302 
47304 
47304 

Viral Infection  
Cancer  
Heart Disease 
Heart Disease 

Table 1(d): The Sliced Table 
Age Sex Zip code Disease 
22 
22 
33 
52 

F 
M 
F 
F 

47906 
47905 
47906 
47905 

Cancer 
Cancer 
Heart Disease 
Viral Infection  

54 
60 
60 
64 

M 
M 
M 
F 

47302 
47302 
47304 
47304 

Heart Disease 
Viral Infection  
Heart Disease 
Cancer 

attribute S, if the data contains multiple sensitive attributes, one can either consider them separately 
or consider their joint distribution. Exactly one of the c columns contains S. Without loss of generality, let 
the column that contains S be the last column Cc. This column is also called the sensitive column. All other 
columns {C1, C2, …, Cc-1} contain only QI attributes. 

Comparison with Generalization 

With Generalization and Suppression, Slicing preserves better data utility and has the ability to handle 
high dimensional data. By partitioning attributes into columns, slicing reduces the dimensionality of the 
data. Each column of the table can be viewed as a sub table with a lower dimensionality. Figure 2(a) 
shows the classification accuracy in percentage which used the target as sensitivie attribute, disease. 
Figure 2(b) shows the classification accuracy which used the learning attribute as QI, Age, Sex and 
Zipcode. 
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Figure 2(a): Classification Accuracy(%) based on SA 
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Comparison with Bucketization 

To compare slicing with bucketization can be viewed as a special case of slicing, where there are 
exactly two columns: one column contains only the SA, and the other contains all the QIs. The advantages 
of slicing over bucketization can be understood as follows: First, by  
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Figure 2(b): Classification Accuracy(%) based on QI 

partitioning attributes into more than two columns, slicing can be used to prevent membership 
disclosure. An empirical evaluation on a real data set shows that bucketization does not prevent 
membership disclosure. Second, unlike bucketization, which requires a clear separation of QI attributes 
and the sensitive attribute, slicing can be used without such a separation. For dataset such as the census 
data, one often cannot clearly separate QIs from SAs because there is no single external public database 
that one can use to determine which attributes the adversary already knows. Slicing can be useful for 
such data. 

CONCLUSIONS AND FUTURE WORK 
The general methodology proposed by this work is that: before anonymizing the data, one can analyze 

the data characteristics and use the characteristics in data anonymization. To ensure privacy in micro 
data publishing, a new technique slicing is introduced. It overcomes the limitations of generalization and 
bucketization and preserves better data utility while protecting against privacy threats. 

This work motivates several directions for research work. First, in this paper we consider slicing 
where each attribute is in exactly one column. An extension is the notion of overlapping slicing, which 
duplicates an attribute in more than one column. Another direction is to design data mining tasks using 
anonymized data [2] computed by various anonymization techniques.  

REFERENCES  
[1] Tamilselvi, N., Krishnamoorthy, P., Dhamotharan, R., Arumugam, P., & Sagadevan, E. (2012). 

Analysis of total phenols, total tannins and screening of phytocomponents in Indigofera 
aspalathoides (Shivanar Vembu) Vahl EX DC. Journal of Chemical and Pharmaceutical 
Research, 4(6), 3259-3262. 

[2] Abraham, A.G., Manikandan, A., Manikandan, E., Jaganathan, S.K., Baykal, A., & Renganathan, P. 
(2017). Enhanced opto-magneto properties of Ni x Mg1–x Fe2O4 (0.0≤ x≤ 1.0) ferrites nano-
catalysts. Journal of Nanoelectronics and Optoelectronics, 12(12), 1326-1333. 

[3] Barathiraja, C., Manikandan, A., Mohideen, A.U., Jayasree, S., & Antony, S.A. (2016). Magnetically 
recyclable spinel Mn x Ni 1− x Fe 2 O 4 (x=0.0–0.5) nano-photocatalysts: structural, 
morphological and opto-magnetic properties. Journal of Superconductivity and Novel 
Magnetism, 29(2), 477-486. 

[4] Kaviyarasu, K., Manikandan, E., Nuru, Z.Y., & Maaza, M. (2015). Investigation on the structural 
properties of CeO2 nanofibers via CTAB surfactant. Materials Letters, 160, 61-63. 

[5] Kaviyarasu, K., Manikandan, E., & Maaza, M. (2015). Synthesis of CdS flower-like hierarchical 
microspheres as electrode material for electrochemical performance. Journal of Alloys and 
Compounds, 648, 559-563. 

[6] Sachithanantham, P., Sa Nkaran, S., & Elavenil, S. (2015). Experimental study on the effect of rise 
on shallow funicular concrete shells over square ground plan. International Journal of Applied 
Engineering Research, 10(20), 41340-41345. 



813            Eurasian Journal of Analytical Chemistry 

[7] Dhinakaran, M., Sowndarya, S., Shobana, R., Sivasankari, R., & Sindhu, R. (2017).Wireless Power 
Transfer to Biomedical Implants for Patient Monitoring. The SIJ Transactions on Computer 
Networks & Communication Engineering (CNCE), 5(5), 10-12. 

[8] Nagarajan, S., Nithya, A., Nivetha, M., Pooja Lakshmi, P., & Priya Dharshini, K.(2017).Secure 
Communication in Relay Selection based on Cognitive Radio Systems. The SIJ Transactions on 
Computer Networks & Communication Engineering (CNCE), 5(6), 1-5. 

[9] Archana, K.S. (2018). Kalman and Camshift Algorithm for Tracking Fast Moving Object through 
Image Processing. Journal of Computational Information Systems, 14(6), 134 - 138. 

[10] Latha, M. (2018). Automatically Detecting Oral Cancer Status. Journal of Computational 
Information Systems, 14(6), 169 - 172. 

[11] Monica, K.M. (2018). Three Dimensional Modernization Using Stereo Images. Journal of 
Computational Information Systems, 14(6), 180 - 189. 

[12] Abinaya, M., & Mahesh, C. (2018). Earlier Detection Of Myocardial Infarction(MI) By Analysing ST 
Segment Of ECG Signal Using Discrete Wavelet Transform Algorithm In LabVIEW Software. 
Journal of Computational Information Systems, 14(01-SP), 11 - 17. 

[13] Banupriya, C., & Tholhappiyan, T. (2015). Semantic Keyword Routing and Vocabulary of the 
Mining Service Ontology. International Journal of Advances in Engineering and Emerging 
Technology, 7(6), 354-366. 

[14] Anbarasi, K., Gayathri, R., Dr. Venkatesa Kumar, P., & Dr. Newlin Rajkumar, M. (2015). Intrusion 
Detection using Naive Bayes Classifier with Feature Reduction. International Journal of Advances 
in Engineering and Emerging Technology, 7(6), 377-385. 

[15] Karpaga Iswarya, S., & Yuvaraj, V. (2015). Random Key Predistribution based Authentication and 
Source Privacy in Wireless Sensor Networks. International Journal of Advances in Engineering and 
Emerging Technology, 7(6), 393-403. 

[16] Karthikeyan, T., & Venkatesh Kumar, S. (2015). Restricted Bipartite Graphs and Kernalized 
Generalized Learning Vector Quantization based Method for Object and Anamoly Detection of 
Hyperspectral MANFIS Based Image Classification with Multi Feature Selection Using MFSA- 
LFDA. International Journal of Advances in Engineering and Emerging Technology, 7(8), 517- 538. 

[17] Jayalakshmi, T., Krishnamoorthy, P., Ramesh Kumar, G., &Sivaman, I.P. (2011). Optimization of 
culture conditions for keratinase production in Streptomyces sp. JRS19 for chick feather wastes 
degradation, Journal of Chemical and Pharmaceutical Research, 3(4), 498-503. 

[18] Kumarave, A., & Rangarajan, K. (2013). Routing alogrithm over semi-regular tessellations. In 2013 
IEEE Conference on Information & Communication Technologies, 1180-1184. 

[19] Sonia, M.M.L., Anand, S., Vinosel, V.M., Janifer, M.A., Pauline, S., & Manikandan, A. (2018). Effect of 
lattice strain on structure, morphology and magneto-dielectric properties of spinel NiGdxFe2− 
xO4 ferrite nano-crystallites synthesized by sol-gel route. Journal of Magnetism and Magnetic 
Materials, 466, 238-251. 

[20] Rebecca, L.J., Susithra, G., Sharmila, S., & Das, M. P. (2013). Isolation and screening of chitinase 
producing Serratia marcescens from soil. Journal of Chemical and Pharmaceutical Research, 5(2), 
192-195. 

[21] Banumathi, B., Vaseeharan, B., Rajasekar, P., Prabhu, N.M., Ramasamy, P., Murugan, K., & Benelli, 
G. (2017). Exploitation of chemical, herbal and nanoformulated acaricides to control the cattle 
tick, Rhipicephalus (Boophilus) microplus–a review. Veterinary parasitology, 244, 102-110. 

[22] Gopinath, S., Sundararaj, M., Elangovan, S., & Rathakrishnan, E. (2015). Mixing characteristics of 
elliptical and rectangular subsonic jets with swirling co-flow. International Journal of Turbo & Jet-
Engines, 32(1), 73-83. 

[23] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Efficiently measuring denial of service 
attacks using appropriate metrics. Middle - East Journal of Scientific Research, 20(12): 2464-2470. 

[24] Padmapriya, G., Manikandan, A., Krishnasamy, V., Jaganathan, S.K., & Antony, S.A. (2016). 
Enhanced Catalytic Activity and Magnetic Properties of Spinel MnxZn1−xFe2O4 (0.0 ≤ x ≤ 1.0) 
Nano-Photocatalysts by Microwave Irradiation Route. Journal of Superconductivity and Novel 
Magnetism, 29(8): 2141-2149. 

[25] Rajesh, E., Sankari, L.S., Malathi, L., & Krupaa, J.R. (2015). Naturally occurring products in cancer 
therapy. Journal of pharmacy & bioallied sciences, 7(1), S181-S183. 



814            Dr.V. Khanna et.al 

[26] Vanangamudi, S., Prabhakar, S., Thamotharan, C., & Anbazhagan, R. (2014). Dual fuel hybrid 
bike. Middle-East Journal of Scientific Research, 20(12): 1819-1822. 

[27] Brindha, G., Krishnakumar, T., & Vijayalatha, S. (2015). Emerging trends in tele-medicine in rural 
healthcare. International Journal of Pharmacy and Technology, 7(2): 8986-8991. 

[28] Sharmila, S., Rebecca, L. J., Chandran, P. N., Kowsalya, E., Dutta, H., Ray, S., & Kripanand, N. R. 
(2015). Extraction of biofuel from seaweed and analyse its engine performance. International 
Journal of Pharmacy and Technology, 7(2), 8870-8875. 

[29] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Using integrated circuits with low power 
multi bit flip-flops in different approch. Middle-East Journal of Scientific Research, 20(12):           
2586-2593. 

[30] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Virtual instrumentation based process of 
agriculture by automation. Middle-East Journal of Scientific Research, 20(12): 2604-2612. 

[31] Udayakumar, R., Kaliyamurthie, K.P., & Khanaa, T.K. (2014). Data mining a boon: Predictive 
system for university topper women in academia. World Applied Sciences Journal, 29(14): 86-90. 

[32] Anbuselvi, S., Rebecca, L.J., Kumar, M.S., & Senthilvelan, T. (2012). GC-MS study of phytochemicals 
in black gram using two different organic manures. J Chem Pharm Res., 4, 1246-1250. 

[33] Subramanian, A.P., Jaganathan, S.K., Manikandan, A., Pandiaraj, K.N., Gomathi, N., & Supriyanto, E. 
(2016). Recent trends in nano-based drug delivery systems for efficient delivery of 
phytochemicals in chemotherapy. RSC Advances, 6(54), 48294-48314. 

[34] Thooyamani, K. P., Khanaa, V., & Udayakumar, R. (2014). Partial encryption and partial inference 
control based disclosure in effective cost cloud. Middle-East Journal of Scientific Research, 20(12): 
2456-2459. 

[35] Lingeswaran, K., Prasad Karamcheti, S.S., Gopikrishnan, M., & Ramu, G. (2014). Preparation and 
characterization of chemical bath deposited cds thin film for solar cell. Middle-East Journal of 
Scientific Research, 20(7), 812-814. 

[36] Maruthamani, D., Vadivel, S., Kumaravel, M., Saravanakumar, B., Paul, B., Dhar, S.S., & Ramadoss, 
G. (2017). Fine cutting edge shaped Bi2O3rods/reduced graphene oxide (RGO) composite for 
supercapacitor and visible-light photocatalytic applications. Journal of colloid and interface 
science, 498, 449-459. 

[37] Gopalakrishnan, K., SundeepAanand, J., & Udayakumar, R. (2014). Electrical properties of doped 
azopolyester. Middle-East Journal of Scientific Research, 20(11), 1402-1412. 

[38] Subhashree, A.R., Parameaswari, P.J., Shanthi, B., Revathy, C., & Parijatham, B.O. (2012). The 
reference intervals for the haematological parameters in healthy adult population of chennai, 
southern India. Journal of Clinical and Diagnostic Research: JCDR, 6(10), 1675-1680. 

[39] Niranjan, U., Subramanyam, R.B.V., & Khanaa, V. (2010). Developing a web recommendation 
system based on closed sequential patterns. International Conference on Advances in Information 
and Communication Technologies, 171-179. 

[40] Slimani, Y., Baykal, A., & Manikandan, A. (2018). Effect of Cr3+ substitution on AC susceptibility of 
Ba hexaferrite nanoparticles. Journal of Magnetism and Magnetic Materials, 458, 204-212. 

[41] Premkumar, S., Ramu, G., Gunasekaran, S., & Baskar, D. (2014). Solar industrial process heating 
associated with thermal energy storage for feed water heating. Middle East Journal of Scientific 
Research, 20(11), 1686-1688. 

[42] Kumar, S.S., Karrunakaran, C.M., Rao, M.R.K., & Balasubramanian, M.P. (2011). Inhibitory effects 
of Indigofera aspalathoides on 20-methylcholanthrene-induced chemical carcinogenesis in 
rats. Journal of carcinogenesis, 10, 2011. 

[43] Beula Devamalar, P.M., Thulasi Bai, V., & Srivatsa, S.K. (2009). Design and architecture of real time 
web-centric tele health diabetes diagnosis expert system. International Journal of Medical 
Engineering and Informatics, 1(3), 307-317. 

[44] Ravichandran, A.T., Srinivas, J., Karthick, R., Manikandan, A., & Baykal, A. (2018). Facile 
combustion synthesis, structural, morphological, optical and antibacterial studies of Bi1− 
xAlxFeO3 (0.0≤ x≤ 0.15) nanoparticles. Ceramics International, 44(11), 13247-13252. 

[45] Thovhogi, N., Park, E., Manikandan, E., Maaza, M., & Gurib-Fakim, A. (2016). Physical properties of 
CdO nanoparticles synthesized by green chemistry via Hibiscus Sabdariffa flower extract. Journal 
of Alloys and Compounds, 655, 314-320. 



815            Eurasian Journal of Analytical Chemistry 

[46] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Wide area wireless networks-
IETF. Middle-East Journal of Scientific Research, 20(12), 2042-2046. 

[47] Sundar Raj, M., Saravanan, T., & Srinivasan, V. (1785). Design of silicon-carbide based cascaded 
multilevel inverter. Middle-East Journal of Scientific Research, 20(12), 1785-1791. 

[48] Achudhan, M., & Prem Jayakumar, M. (2014). Mathematical modeling and control of an 
electrically-heated catalyst. International Journal of Applied Engineering Research, 9(23). 

[49] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). Application of pattern recognition for 
farsi license plate recognition. Middle-East Journal of Scientific Research, 18(12), 1768-1774, 
2013. 

[50] Jebaraj, S., & Iniyan S. (2006). Renewable energy programmes in India. International Journal of 
Global Energy, 26: 232-257. 


	INTRODUCTION
	MICRO DATA PUBLISHING
	ARCHITECTURE DESIGN
	ANONYMIZATION FRAMEWORKS
	SLICING ALGORITHM
	MODULES DESCRIPTION
	CONCLUSIONS AND FUTURE WORK
	REFERENCES

