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Probability of Semantic Similarity and N-Grams
Pattern Learning for Data Classification

V. Vineeth Kumar “ & Dr. N. Satyanarayana °

Abstract- Semantic learning is an important mechanism for
the document classification, but most classification
approaches are only considered the content and words
distribution.  Traditional classification algorithms cannot
accurately represent the meaning of a document because it
does not take into account semantic relations between words.
In this paper, we present an approach for classification of
documents by incorporating two similarity computing score
method. First, a semantic similarity method which computes
the probable similarity based on the Bayes' method and
second, n-grams pairs based on the frequent terms probability
similarity score. Since, both semantic and Atgrams pairs can
play important roles in a separated views for the classification
of the document, we design a semantic similarity learning
(SSL) algorithm to improves the performance of document
classification for a huge quantity of unclassified documents.
The experiment evaluation shows an improvisation in accuracy
and effectiveness of the proposal for the unclassified
documents.

Keywords: semantic similarity, classification, naive bayes,
n-grams pattern.

[. INTRODUCTION

eb mining is facing an important problem in
Wmeasuring the semantic similarity among the

words in the process of information retrieval
and language processing. The most semantic based
application requires the accurate measuring of semantic
similarity among the document concepts and words. In
information search, one of the most important problems
is to semantically to get a number of documents
correlated to a users request. Semantic similarity
between the words such as 'word sense disambi-
guation" (WSD) can be an efficient assessment for the
text entailment and automatic document classification, it
is also important for the variety of natural language
processing tasks. Automatic classification of documents
is an important part of the research in the vision, and an
enormous prospective for numerous applications
around the text, such as search and analysis. lts
purpose is to allocate a document given to the group of
default to which it is in the right places. So far,
applications have different types of algorithms based on
the study or automatic calculation in this process and
showed how much work [2], [3], [5]. However, mainly of
the work functional to this task used aneffortless word-
collection  representation where each  attribute

Authors o Research Scholor, JNTU Hyderabad.
e-mail: vineethvyas@gmail.com
Author o: Principal, NGITS, Hyderabad.

communicates to a particular word. That is, assume that
words are independent and utilize only the distribution of
content words.

Over the past few years, we've seen the Web
evolve into a semantic Web. The amount of information
posted with linked data has consistently increased. With
this increase, annotation and classification systems
have created new opportunities to reuse this data as a
semantic knowledge base and can be interconnected
and structured to increase the accuracy and recovery of
annotation and classification mechanisms. The
Semantic web aims to explain the meaning of the
information posted on the Web in order to make it
possible to search by understanding the meaning of the
information accurately. In this regard, document text
learning and classification is most common, by
assigning text to one or more existing class. This
development determines the class membership of a text
document that has a separate set of classes with
profiles and different features. Criteria for deciding
appropriate features for classification are important and
are determined by the priority of the classifier. Semantic
classification occurs when the target document element
or term of the classification represents the meaning of
the document.

Measuring the semantic similarity among texts
is a basic task and can be capable of being utilized for a
variety of applications, together with "text clustering" [1]
and "text classification" [2]. The challenge in evaluation
similarities among texts is infrequent, that is, there will
be no coincidence of terms between the two texts. For
example, two texts "Apple's New Product" and "iPhone-6"
refer to related topics, even though they do not use
similar terms.

To overcome scarcity, we need to use external
data or knowledge to enrich the semantic representation
of text. The semantically associated words of a
particular word are listed in amanually created universal
dictionary vocabulary ontology such as "Word Net". In
this, a synset includes a set of synonyms for a specific
word sense. However, semantic similarities among
individual transform more than time and across
domains. For example, apples are often associated with
computers on the web. However, this apple sensation is
not listed in most universal thesauri or dictionaries.
Users searching for apples on the web may be
concerned in the meaning of "apple" and "not apple" as
a fruit. Innovative words are stably generated and new

© 2017 Global Journals Inc. (US)
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senses are dispensed to existing words. Preserving
ontology manually to confined these innovative words
and senses is costly, if not impracticable.

In this paper, we contribute an automated
semantic similarity learning (SSL) move towards to
compute the probability of semantic similarity among
terms or entities of documents with the class knowledge
set entities. Here, we define two probabilistic scores, a
semantic similarity (SS) score and N-grams pair simi-
larity (GS) score enhancing Naive Bayes probabilistic
method to aggregate the relation between document
and class entities. Semantic Similarity method relates
the trained class entities terms with the extracted
document key terms to compute the document
probable SS score against each class entities, and N-
grams pair similarity method relate a document with
each trained class entity with the constructed N-grams
pairs, which is constructed using most frequent terms
extracted from the document and the probable GS
score is the summation of all individual N-grams pairs,
i.e., sum(GS,, GS,, .., GS,).We perform an experiment
evaluation on Reuters-21578 Datasets to demonstrate
the effectiveness of the proposal.

This papers organized in 6 sections. Section-1
above describes the introduction, section-2 discuss the
background works, section-3 presents the proposed
works outline, probabilistic semantic and N-gram pairs
pattern learning, section-4 discuss the semantic simila-
rity classification approach, section-5 present experi-
ment methodology and results and finally section-6
presents the conclusion of the work.

[I. BACKGROUND STUDY

Semantic similarity plays an significant respon-
sibility in "natural language processing", 'information
retrieval’, "text summarization", "text classification", and
"text clustering". Particularly, "Explicit Semantic Analysis"
(ESA) [6] is extensively utilized because of its accessi-
bility and diversity. ESA was build up to calculate word
relationship as well as text comparison in natural
language. ESA creates a "weighted index" that maps
each phrase to the listing of articles that appears and
calculates the similarity among the two words or a
vector of text.

Naive Bayes [1] classification performance
using semantic similarity has made various efforts. An
approach that is often used to mitigate naive indepe-
ndent assumptions is to express attribute addiction in a
graph-based model called a "Bayesian network", where
nodes correspond to attributes. Oriented arch is
weighted by the circumstances probability for each
node specified a close relation. Because "Bayesian
network learning" is NP-hard [6], numerous approaches
recommend imposing model constraints to formulate it
easier to deal with learning problems.

© 2017 Global Journa Is Inc. (US)

Subsequent approaches in [8], [9], [17], [18]
have brought considerable improvements. For example,
in [21], an ensemble of Tree Augmented Naive-Bayes
(TANs) was be trained, each rooted in a dissimilar
attribute. It then compiles the classifications of all
eligible TANs to predict class labels. In [8], we assume
that the entire Bayesian network structure is learned first
and all attributes are dependent. Unlike [18], the
"Markov network model" is utilized to express
characteristic dependencies that are estimated similar to
[39] by taking advantage of the conditional log
probability intention purpose. However, performing
andtake advantage operation can be computationally
demanding. Many methods are used to inherit the
structural simplicity of Naive Bayes classifiers to keep
away from the complication of the construction learning
process [9],[10],[12],[13]. While the "Naive Bayes
classification" is functional at the "decision tree leaves
level' and is act upon on a subset of the training data,
the data set properties are divided into two collections
as in [11],where one group is assigned a class
probability based on "Naive Bayes', and the other is
supported on a "decision table".

Despite its effortlessness, the previously point
out the classifier still shows a few constraints in handling
very much related data. In [12], [13], the features are
weighted dissimilarly depending on the involvement to
the classification. A comparable approach was applied
to the most effective "Bayesian Network classifier" and "
Hidden Naive Bayes" [9]. In [9], the authors
recommended generating a hidden close qualified that
correspond to the effect of everything else on each
property. The effect is computed as a linear
arrangement of circumstance common information
among attribute pairs, similar to [8]. Therefore, the
parent correlation is ignored.

Dissimilarity like [10], [11], [19], "En Bay" [2]
implements a new, uncomplicated, and useful approach
that unites the generation of conditionally independent
decision models and the reliable probability approxi-
mation by class. En Bay is a pattern-based Bayesian
classifier that frequently uses a set of items frequently to
estimate Bayesian probabilities. En Bay uses new and
effective probabilistic approximation estimates that
adhere to the conditional independence model. The set
of extended, normal and separate items to be
comprised in a class-based approximation is chosen by
entropy-based heuristics, and the set of properties is
conditionally mutually independent, depending on the
class being evaluated. We extend En Bay probability
computation methods to computes the semantic
similarity probability score based on the terms
dependency over the trained class terms entities, as
discussed in section 3.2 below.

The "Large Bayes classifier" [11] performed the
primary challenge to mitigate well-built independent



assumptions using a lengthy and frequent set of items
to estimate the probability through product form

approximation [12]. However, all preceding pattern-
based Bayesian advance create inimitable product
approximations for all test cases. Thus, estimations are
only tied to the considered grade. Moreover, since it is
necessary to extract animmense number of long and
redundant repeated item sets, the superiority of the
approximation is sensitive to changes in the "support
threshold", and the classification algorithm cannot cope
with a large data set. We extend this constructing N-
grams pairs using frequent items to estimates the N-

grams similarity probability score, as discussed in
section 3.3 below.

[1I. PROPOSED APPROACH

a) Outline

The Semantic Similarity Learning (SSL) method,
which uses probabilistic performances to describe
probabilistic scores and put together scores supported
on Bayes' method for accurate document classification
to measure the robust discovery and semantic similarity
of related entities to document.

Keyword
Extraction

Unlabeled
Document

|

Probabilistic Semantic
Similarity (SS)

!

Trained
Documents
Entities

Frequent Patterns
and n-grams Pairs

A 4 l

Probabilistic n-grams Pairs

Score (GS)

Document SS Document GS
Score Score
) 4 A
Pse, = Sum(SS, GS) of each Find,
Document max(Ps.,) - class

Classified
Document

Figure 1. Outline of the proposed Approach

Fig.1. outlines our the proposed approach
method. Our method obtains the main points of the
probabilistic analysis of associations and related
documents on the basis of trained document entities.
The approach performs two probabilistic score
computation method. First, Semantic Similarity Method
which measures the similarity of their associated entity
of a document with the list of trained class entity terms
by SS, = P(dt) | C,), i.e., probability of a document
d,(terms associated with a set of class C,, terms by
means of cosine similarity.

The second method extracts the most frequent
terms F from the extracted document terms using term
frequency (ff) and using F we construct N-grams pairs.
In general, an N-gram method slice a longer text into n-
characters, but we customized this to slice a pattern into
number words pairs (V-Pair) based on n which we term
as N-gram pattern, an illustration is shown in Fig.
2.Using the constructed pairs we compute,
GS;, = Y=, W; , where n is the number of pairs and W, =
P( V-Pair, | C, ) ie., probability of N-gram pair terms
related to the set of class C,, terms using cosine
similarity.

Now, we compute the final probability of
semantic similarity Py,= sum (SS,GS, ) for each
document against each trained class. To classify the
document we find the max P, among the computed
probability of semantic similarity of each class. The
class which has the max P,,,, will be considered as the
document class. We describe each method mechanism
in the aspect in the following sections.

© 2017 Global Journals Inc. (US)
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F ={ application, software, screen, phone, iphone }

ifn=3;
n=1 n=2 n=3
A 4
1-grams 2-grams 3-grams
application (application, (application, software, screen)
software software) (application, software, phone)
screen (application, screen) (application, software, iphone)
phone (application, phone) (software, screen, phone)
iphone (application, iphone) (software, screen, iphone)
(software, screen) (screen, phone, iphone)

(software, phone)
(software, iphone)
(screen, phone)
(screen, iphone)

Figure 2: An illustration of N-gram pairs

b) Probabilistic Semantic Similarity

Classification of classifiers named a set of
classes that train classifiers built from sets of the
abstract model defined aims. Then use the categorizer
to properly classify new data whose class labels are
unknown. Various approaches have been proposed to
make accurate classifiers such as, "Bayesian classifiers"

P(e; | T) = 2T:4)

[1], "Decision Trees" [2], "SVMs"[3], "Rule-based" [4],
and "Associative classifiers" [5].

Bayesian classification methods recognized a
classification supported on the of "Bayes theorem" [1].It
predicted that a class based on test documents
previously un seen T = { a,, a, . ., a, by opting the
class c;that make the most of the subsequent formula:

P(c) - P(T| )

P(T)

Where P (T| c¢)indicates the provisional possi-
bility of the test document T of a given class c;. Proba-
bility is approximate commencing from the training set.
Since classification focuses on choosing the class that
takes advantage based on the equation (1), relatively
than assigning an unambiguous probability to each
class, denominator P(T) in (1) can be misplaced
because it does not influence the comparative class
instruct.

P(T, (",’) — P(al,ag, .

(1

Despite the simplicity, the Bayesian approach is
calculation intractable without compelling a powerful
model simplification [1], [6], [7]. The most important
instance of simplification is the "Naive Bayes classifier"
[1], which solves the problem by assuming that all
attributes are conditionally self-determined and given as
the class c; Therefore, the join probability of (1), is
based on the generated Naive Bayes model, which can
be approximated as,

P(T) ’

.,(IN.C,')

~ P(e;))Play | ei)Plag | ¢) -+ Play, | ¢)

= Ple) [ Plas | )

Based on the approximation we combine the
probabilistic semantic similarity (SS) scores extracted
from the training data to find the appropriate entities for
the document. Let's assume that multiple key terms are
entered as input. That is, we compute P (c| T ')for the set
of core key terms T' ={t,, t,, ... , . }, where T' is a key
term, which are derived using traditional Naive Bayes for
any related class c;.

© 2017 Global Journa Is Inc. (US)

One possible approach to this task is a two-
step method of determining the key terms first and then
applying the existing Naive Bayes. However, this
approach raises the question of how key terms are
established. We have developed a probabilistic similarity
method for finding related entities. It can be functional to
a set with probability determined members.



For a particular, a set of key terms 7, P (c|T") is
calculated for all probable states T'.Fig.3,summarizes an
illustration of the probabilistic semantic similarity method
for a set of key terms of a document das ¢, . . , f,. SS

method is utilized to calculate P(tc|C,), which is the
probability score SS, of the set of key terms, T for the
class C,,.

551 =P(tc|C1)

SS;=P(t|C;)

S$k=P(tk|Cm)

Figure 3. Probabilistic Semantic Similarity Method

Unfortunately, the circumstances of self-
determination supposition prepared by Naive Bayes
may not true always, to obelieves high-order
associations for the period of the probability estimate, a
parallel proposal is made based frequent pattern
learning in 7, and constructing a N-grams pairs to
support accurate classification.

c) N-grams Pattern Learning

The N-gram is defined as a sequence of terms,
the length is n, and the words taken are called terms. In
the literature, we can see the definition of an N-gram as
a concurrent set of terms, but only consecutive term
sequences were used in this study. One word in the
document is represented by a set of overlapping N-
grams as shown in Fig. 2. The N-gram model can be
fictional by introduction a small window over a sentence
or text, where only n words can be seen at the same
time. So the effort less N-gram model is the so-called
"unigram model". This is a one-word model at a time.
For example, the 'Latest application and iPhone
released." sentence contains five unigrams as, "Latest",
"application", "and", "iPhone" and 'released" Of course,
this is not very beneficial information. It is just a word
that makes up the sentence. In fact, N-grams are
interesting when n is greater than 2 (bigram) or more.

Each word happens in a document with a
dissimilar frequency. The main thought of categorization
utilized by Trenkle and Cavnar [5] is that they should
have similar N-gram frequency distributions when
comparing documents of the same category. We
performanN-gram pattern learning through creating n
pairs using frequent document terms.

For a given document d having a T terms. Let's
assume the frequent terms represent as F. Using the F
terms we construct N-grams pairs as V-Pair. To learn the
probability of V-pair pattern associationW, of a
document with a class c,, we calculate P(V-Pair,|c,)as
shown in Fig .3. Here, the class must contain all the pair
terms to match the association. To compute the N-
grams probable similarity GS, we done the summation

of all W, as,
n
Gsi=) W
i=1

© 2017 Global Journals Inc. (US)
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—» W, =P(V-Pair; |C;)
—» W, = P( V-Pair,| C;) n

Ly W,=P(V-Pair,|C; )

—» W, =P(V-Pair; |C;)
—» W, =P(V-Pair,|C,)

Ly W,=P(V-Pair,|C;)
J

—» W, =P( V-Pair; |Cy,)

—» W, = P( V-Pair,|C,) n
-
Ly W,= P( V-Pair, | Cy, )

GSn =) W,

Figure 4. Probabilistic N-grams Similarity Method

IV. SSL BASED CLASSIFICATION

a) Training

In order to efficiently search for class-specific
patterns, in the SSL training phase, an FP-growth data
pattern representation [18] is separately created to store
training data belonging to each class in a compressed
form. The FP-growth pattern is a single-tree data

structure for the minimum support (min_sup) frequent
item set used in the class pattern learning context.
Algorithm-1 shows the pseudo-code in the SSL training
phase. Minimum supported thresholds were applied to
remove infrequently used items. In this case, items that
do not meet the necessitated minimum support
threshold are not consisted of in the FP-growth pattern.

Algorithm 1. SSL Training Phase (D, min_sup)

Input: The training set D and the minimum support threshold min_sup
Output: FP-G = { T;} ¥ ¢;e€ C, a FP-Tree for each class belonging to the training class set C

for all ¢;in C do

ac;= set of all items belonging to class ¢;

FT;= ExtractPattern (ac;, min_sup)

FP-G=FP-Tu { FT; }
end for
return FP-G.

The obtained FP-G of each individual class ¢;,
will be used as a trained knowledge for the SSL
classifier.

b) SSL Classification

The SSL classification approach is one of the
accomplished  algorithms  managing  unlabeled
documents. It applies two probability computation as
semantic similarity SS and N-gram Similarity G Son the
dataset to perform the classification using the trained
FP-growth pattern knowledge as shown in Fig.1. The
SSL classifier initialized with anonly some trained class

© 2017 Global Journa Is Inc. (US)

item sets. At each iteration, it chose an unlabeled
document and perform the computation to compute the
SS and GS score. It learns separate similarity score over
each class pattern learning, and support a set of class
labels for the unlabeled documents. For each class ¢;
belonging to the training data set is corresponding to
FP-growth is visited to construct the class-centric
product estimation and calculated the probability P(T,c).

Its ultimate prediction is through by coming
together both SS and GS score, P, = sum( SS, GSy)
which decline classification error spredictions. The
massive is the P, of the class will be predicated as the



closer association. This predictionim provises the perfor-
mance of the algorithm classification accuracy. Since
SSL classification uses two probability computation
score with the FP-growth pattern, its presentation is
better than any particular classifier. Algorithm-2briefly
summarizes the SSL classification algorithm.

Algorithm 2.SSL Classification

Input: Document Terms D and the class set FP-G = {
FT}
Output.:Classified class of D.

for alldin Ddo

//- For all document in D --

[/ -- Probability of Semantic Similarity(SS) Score
k= {Ti} VDy;

//-- For all class in FP-G vector --

for all ¢;in FP-Gdo

c= {FT;} VFP-G;;
SS,=P(d.ec);

V_SS[i] = SS;;

end for

VD [k] = V_SS;

[/ - Probability of N-grams Similarity(GS) Score
//-- Most frequent terms--

F = frequent_Terms (d,, min_sup),
//-- Builds N-grams Patterns --

NP = BuildPattern(F, n);

//-- For all n-grams patterns --

for all ng,inNP do
ng_terms = ng,,
//-- For all class in FP-G vector --

for all ¢;in FP-Gdo

c= {FT,} VFP-G;;
GS;= P (ng terms ec;);
V_GS[i] = GS;;

end for

end for

VD,[k] = V_GS;

/I -- Summation Probability --

for all ¢;in FP-Gdo

SS Py, = VDJi];

GS_Pqe, = VD,[I];

PSS/’H :Sum(SS_Pserm GS_Psem)r.
VPSS/’H [I] = Psem "

end foromax = findMax (VPg,,);
d,_class = getClass (pmax, C);

end for

The obtained d, class class from Cis
determined by the summation of two probabilities
scores. It classifies the most excellent class cof
document d is set to the individual with the maximum
probability:

V. EXPERIMENT

a) Datasets

The "Reuters-21578 corpus" is the mainly
common utilized benchmark corpus in text classifi-
cation. It consists of over 20,000 Reuters news stories
from 1987 to 1991, and 135 subject classes are used in
the experiment. This version contains "9603 training
documents”, '3299 test documents’, and "27,863
inimitable words" after stopping stemming and word
removal. We consider only 10 topics as classes of
Reuters-21578 data for experimental evaluation
measurements.

b) Performance Measure

To estimate the classification performance of
the proposed method, we utilize the precision, recall,
and accuracy. Let considered P is all relevant
documents and N is all negative document. PC. as a
positively classified, NC, as negatively classified
documents. PC. as a positively classified for an incorrect
document, NC. as negatively classified for correct
documents. By constructing a confusion matrix for the
above evaluation measure we compute the classifier
performance.

To measure the classifier precision rate CP, the
classifier recall rate CR and the classifier accuracy rate
CA the following equation are used.

P =t 4

~ PC, + NC, @

CR=— "t 5

" PC, +NC_ ©)
PC, + NC,

A= — 7 6

¢ P+N ©)

c) Evaluation Results

In the Reuters-21578 datasets we do consider
both labeled and unlabeled documents, the effect of
using two probabilistic semantic similarity learning is
given in Table 1. We initially evaluate with Semantic
Similarity Score (SS), then with N-grams patterns pairs
Score (GS) and finally with both. The classification
performance using both the Semantic Similarity and the
N-gram pattern pairs learning outperforms over the one
using any single learning for most classes.
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Table 1: The accuracy enhancement by using semantic similarity learning on "Reuters-21578 corpus".
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Relevant Semantic N-gram

Class documents Similarity pattern pairs Both
Acq 1650 1591 861 1629
Corn 181 93 92 168
Crude 389 328 146 354
Eamn 2895 2765 1621 2825
Grain 433 396 208 426
Interest 347 284 159 341
Money-fx 538 327 179 493
Ship 197 106 68 188
Trade 369 235 97 355
Wheat 212 184 102 206

We found that the greater the number of related
documents in the training set, the higher the accuracy of
using N-gram pattern pair learning. This is because

Naive Bayes has a low error rate and high accuracy
when there are many documents in the class. The
classification comparison result is shown in Fia.4.

Precision Comparison

0.9 4
0.8 -
0.7 4
0.6 -

0.5 1 ——5SL

—i—EnBays
SVM

Precision (%)

0.2 A
0.1 -

200 400 600 800 1000 1200 1500

No. of Documents

Figure 4. Classification Comparison

Accuracy measures the capability of a
taxonomy to correctly classify unlabeled data. The ratio
of the number of correctly categorized data to the
number of given data, including accurate and incorrect
classification. Experimental results show that average
SSL  outperforms other classified segments. The
statistical significance of improving SSL accuracy is
discussed below.

At first, we performed comparisons with state-
of-the-art Bayesian classifiers. And because our
approach is pattern-based, we compare it with the well-

known associative classifiers SVM and the new
improved Bayesian approach known as En Bays [2].

Finally, we performed a comparative assessment of
precision, recall, and accuracy rates as a classifier for
classifiers.

© 2017 Global Journa Is Inc. (US)
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Recall (%)

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Recall Comparison

400

600 800 1000

No. of Docuemts

1200

1500

== SSL
—i—EnBays
== SVM

Figure 5: Precision Comparison
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Figure 6: Recall Comparison
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Figure 7. Accuracy Comparison

The rate of precision and recall in Fig. 5 and 6
shows an improvisation in compared to SVM and En
Bays method. The effects of both SS and GS score in
probability similarity measure shows SSL precision
improvisation. Fig. 7 shows the classifier accuracy
measures comparison. It also shows an improvisation of
SSL approach in compare to others. The falling of
accuracy with increasing of the document due to the
limitation of trained class knowledge. As both the
method has a dependency on the trained data
knowledge for performing probability  similarity
computation cause the falling of the rate.

VI. CONCLUSION

In this paper, we propose a semantic similarity
and N-gram pattern learning method based on the
Bayesian classifier, which approximates Bayesian
probability using frequent itemsets. It utilized new and
more efficient probability approximations that adhere to
the conditional independence model. A long, frequent,
and separate set of items to be included in a class-
based approximation is selected. It is based on the
Baye's theorem and semantic similarity computation
approach. Our method is a sort of probabilistic semantic
similarity learning (SSL) that uses vectors to generate
vectors of related entities as semantic representations of
specific text and to measure semantic similarities. SSL
combines vectors using expanded Naive Bayes, while
SSL simply adds up the vectors for each term occurring
in the text based on the majority of rules. This method
uses both Semantic Similarity Learning for SSL
algorithms and N-gram pattern learning and applies
algorithms to unstructured document classification.

© 2017 Global Journa ls Inc. (US)

Experiments on the Reuters-21578 document show that
the SSL approach improves classification performance,
and unlabeled documents are a good resource to
overcome documents with a limited number of labels.
Future developments in this work will address
the integration of generalized item aggregation mining
algorithms to further improve classification and accuracy
in noise-prone areas of data where there liability of
probability estimation is particularly important.
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Comparative Study of Symmetric Key
Algorithms-Des, AES and Blowfish

H. Fathima *, K.S.R. Matriculation ° & K.S.R. Kalvi nagar °

Abstract- This paper presents a peer analysis in the field of
encryption algorithms, concentrating on private key block
ciphers which are generally used for bulk data and link
encryption. We have initially surveyed some of the popular and
efficient algorithms currently in use. This paper focuses mainly
on the different kinds of encryption techniques that are
existing, and comparative study together as a literature survey.
This study extends to the performance parameters used in
encryption processes and analyzing on their security issues.
Cryptography is the practice and study of hiding information.
Prior to the modern age, cryptography was almost
synonymous with encryption i.e. the conversion of information
from a readable state to unreadable state. In order to avoid
unwanted persons being able to read the information, senders
retain the ability to decrypt the information. There are three
types of Cryptography. They are Asymmetric-key
cryptography, symmetric key cryptography and hashing.
Encryption methods in which both the sender and receiver
share the same key are referred to as symmetric key
cryptography. This paper provides a comparison between
symmetric key algorithms such as DES, AES, and Blowfish.
The comparison is made on the basis of these parameters
such as block size and key size.

Keywords:  encryption,  decryption,
permutation, symmetric, subsitution bytes.

cipher  text,

[. INTRODUCTION

ymmetric-key algorithms [1] are algorithms that
use the same cryptographic keys for both

encryption of plaintext and decryption of cipher
text. The keys may be identical or there may be a simple
transformation to go between the two keys. The keys, in
practice, represent a shared secret between two or
more parties that can be used to maintain a private
information link.[2] This requirement that both parties
have access to the secret key is one of the main
drawbacks of symmetric key encryption, in comparison
to public-key encryption (also known as asymmetric key
encryption).[3]Symmetric-key encryption can use either
stream ciphers or block ciphers.[4]Stream ciphers
encrypt the digits (typically bytes) of a message one at a
time.
Block ciphers take a number of bits and encrypt
them as a single unit, padding the plaintext so that it is a
multiple of the block size. Blocks of 64 bits have been
commonly used. The Advanced Encryption Standard

Author o o p: M.Sc (IT)., M.Phil (CS), Hss,
Thiruchengode-637215.
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(AES) algorithm approved by NIST in December 2001
uses 128-bit blocks.

II. DATA ENCRYPTION STANDARD

Data Encryption standard (DES) adopted in
1997 by the National Bureau of Standards. For DES data
are encrypted in 64 bit blocks using a 56- bit key. The
algorithm transforms 64-bit input in a series of steps into
a 64-bit output.

[11. DEes ENCRYPTION

There are two inputs in the encryption function:
the plaintext to be encrypted and the key. In this case,
the plaintext must be 64 bits in the length and the key is
56 bits in length. The 64-bit plaintext passes through an
initial permutation (IP) that rearranges the bits to
produce the permuted input. This is followed by a phase
consisting of 16 rounds of the same function, which
involves both permutation and substitution functions.

The output of the last (sixteenth) round consists
of 64 bits that there are a function of the input plaintext
and the key. The left and right halves of the output are
swapped to produce the preoutput. Finally the preoutput
is passed through a permutation (IP"1) that is the
inverse of the initial permutation function, to produce the
64-bit cipher text.

IV. INITIAL PERMUTATION

The input to a table consists of 64 bits
numbered from 1 to 64. The 64 entries in the
permutation table contain a permutation of the numbers
from 1 to 64. Each entry in the permutation table
indicates the position of a numbered input bit in the
output which also consists of 64 bits.

V. DETAILS OF SINGLE ROUND

The round key Ki is 48 bits. The R input is 32
bits. This R input is first expanded to 48 bits by using a
table that defines a permutation plus an expansion that
involves duplication of 16 of the R bits. The resulting 48
bits are XORed with Ki. This 48 bit result passes through
a substitution function that produces a 32-bit output.

© 2017 Global Journals Inc. (US)
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Figure 1: Single Round DES

The substitution consists of a set of eight S
boxes, each of which accepts 6 bits as input and
produces 4 bits as output. The first and last bits of the
input to box Si from a 2-bit binary number to select one
of four substitutions defined by the four rows in the table
for Si the middle four bits select one of the sixteen
columns.

DES: Single Round

Feistel
Network

32

Fig 2: Single Round DES

The decimal value in the cell selected by the
row and column is then converted to its 4-bit

© 2017 Global Journa ls Inc. (US)

representation to produce the output. The outer two bits
of each group select one of four possible substitutions
(one row of an s- box). Then a 4 bit output value is
substituted for the particular 4-bit input (the middle four
input bits). The 32-bit output from the eight S-boxes is
then permuted.

VI.  AVALANCHE EFFECT

A desirable property of any encryption algorithm
is that a small change in either the plaintext or the key
should produce a significant change in the cipher text. |
particular, a change in one bit of the plain text or one bit
of the key should produce a change in many bits of the
cipher text. If the change were small, this might provide
a way to reduce the size of the plaintext or key space to
be searched.

VII. ADVANCED ENCRYPTION STANDARD

NIST in 1997 issued a call for proposals for a
new Advanced Encryption Standard (AES). NIST
specified that AES must be a symmetric block cipher
with a block length of 128 bits and support for key
lengths of 128, 192, and 256 bits. The AES specification
uses the same three key size alternatives but limits the
block length to 128 bits. A number of AES parameters
depend on key length. Substitute byte uses an S-box to
perform a byte-by-byte substitution of the block.

128-bit plaintext
Round keys
I8 bits) ——s
P ‘(]-K bits)
transformation K, 4 Cipher key
| (128, 192, or 256 bits)
Round 1 — o
K, 2
: E R | Keysize
Round 2 K 5 0 128
' ' 5 2] M
) ' 14| 256
Round N, y Relationship between
(slightly different) | Ky number of rounds®)
and cipher key size

Y
128-bit eiphertext

Fig 3: AES

VIII. SUBSTITUTE BYTES TRANSFORMATION

AES defines a 16x16 matrix of byte values
called an S-box that contains a permutation of all
possible 256 8-bit values. The leftmost 4 bits of the byte
are used as a row value and the rightmost 4 bits are
used as a column value serve as indexes into the S-box
to select a unique 8-bit output value.
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Figure 4. substitute bytes transformation

[X. SHIFT ROow TRANSFORMATION

a) Forward and Inverse transformations

The forward shift row transformation, called shift
rows. The Inverse shift row transformation called Inv shift
Rows, Perform the circular shifts in the opposite
direction for each of the last three rows, with one- byte
circular right shift for the second row.

o
crange| 00 | %01 | 2| g 8| 81| Bha| B
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5@ am ?” E,E jlm 311 31.2 31.3 au},

iz | & | &, f“‘ fm &a &l 4ol &
o

Sk T i‘w CHERIET T
‘-3.‘ ==

Inthe Shi £t Rows step, btes in each row of the state are. &
shifted cyclically tothe left. The number of places each byte is
shifted differs for each row,

Figure 5: shift row transformation

The Forward mix column transformation, called
Mix columns, operates on each column individually.
Each byte of a column is a mapped into a new value
that is a function of all four bytes in the column. The
Inverse add round key transformation is identical to the
forward add round key transformation, because the XOR
operations its own inverse.

X. BrLow FisH

Blowfish is a symmetric cipher developed by
Bruce Schneier [SCHM93, SCHN94]. Blowfish was

designed to have the following characteristics such as
Fast, Compact, Simple and variably secure. The key
length is variable and can be as long as 48 bits. This
allows a tradeoff between higher speed and higher
security.

Plaintext

64
32 | 32
32
PK1 —-65
32 JeL 8 &
[ -
P
PK2 —-—é - .
i
L —
13 More Iterations
L O
PK16
32
32 ] X
L2 =
PK18 —-—Eg PK17 —--65
32 32

o4
3
Ciphertext

Figure 6. Blow fish

Blow fish encrypts 64-bit blocks of plaintext into
64-bit blocks of cipher text. Blowfish is implemented in
numerous products and has received a fair amount of
scrutiny.

XI. ENCRYPTION AND DECRYPTION

a) Blowfish uses two primitive operations

Addition: Addition of words, denoted by +, is performed
by modulo 2 32 Blowfish decryption involves using the
sub keys in reverse order. However, unlike most block
ciphers, Blowfish decryption occurs in the same
algorithmic directions as encryption, rather than the
reverse.

Blowfish is a formidable symmetric cipher.
Unlike DES, the S-boxes in Blowfish are key dependent.
The blowfish design is that operations are performed on
both halves of the data in each round, compared to
performing an operation on just half the data in each
round in the classic Feistel cipher. This should provide
greater cryptographic strength, even though the
additional operation is linear (XOR).
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XII.  EXPERIMENTAL RESULTS
Table1: Block Size
ALGORITHM BLOCK SIZE
DES 64
AES 128
BLOW FISH 64
Graph1: Block size
BLOCK SIZE
150
100
50 —&—BLOCK
SIZE
0 T T 1
DES AES BLOW
FISH
Table 1: Key Size
ALGORITHM KEY SIZE
DES 56
AES 256
BLOW FISH 48
Graph 2: Key Size
KEY SIZE
300
200
100
0 . . —o—KEY SIZE
DES AES BLOW
FISH
XI11. CONCLUSION

This paper gives a detailed study of the popular
symmetric key encryption algorithms such as DES, AES
and Blowfish. Further, symmetric key encryption
provides more security. This paper presents the
performance evaluation of selected symmetric
algorithms. From the presented simulation we can
conclude that AES has better performance than other
algorithms. Secondly, AES has advantage over the DES
in terms of throughput & decryption time except
Blowfish. In future the work may be extended by
including the schemes and techniques over different

© 2017 Global Journa ls Inc. (US)

types of data such as image, sound and video and
developing a stronger encryption algorithm with high
speed and minimum energy consumption.

REFERENCES REFERENCES REFERENCIAS

1. "Cryptography: Description of a New Variable-
Length Key, 64-Bit Block Cipher (Blowfish) — Schne-
ier on Security". www.schneier.com Retrieved 2015-
12-31.

2. Karthikeyan Bhargavan, Gaétan Leurent (August
2016). "On the Practical (In-) Security of 64-bit Block
Ciphers — Collision Attacks on HTTP over TLS and
OpenVPN'". ACM CCS 2016.

3. Schneier, Bruce (2004-09-27)."Saluting the data
encryption legacy". CNet. Retrieved 2015-07-22.

4. Biaoshuai Tao & Hongjun Wu (2015). "Improving the
Biclique Cryptanalysis of AES".

5. SPIEGEL ONLINE, Hamburg, Germany (28
December 2014). "Inside the NSA's War on Internet
Security". SPIEGEL ONLINE. Retrieved 4 September
2015.


http://www.schneier.com/�
https://sweet32.info/�
https://sweet32.info/�
https://sweet32.info/�
http://www.cnet.com/news/saluting-the-data-encryption-legacy/�
http://www.cnet.com/news/saluting-the-data-encryption-legacy/�
http://www.cnet.com/news/saluting-the-data-encryption-legacy/�
http://link.springer.com/chapter/10.1007/978-3-319-19962-7_3�
http://link.springer.com/chapter/10.1007/978-3-319-19962-7_3�
http://link.springer.com/chapter/10.1007/978-3-319-19962-7_3�
http://www.spiegel.de/international/germany/inside-the-nsa-s-war-on-internet-security-a-1010361.html�
http://www.spiegel.de/international/germany/inside-the-nsa-s-war-on-internet-security-a-1010361.html�
http://www.spiegel.de/international/germany/inside-the-nsa-s-war-on-internet-security-a-1010361.html�

GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: H
VA INFORMATION & TECHNOLOGY

Global Journals Inc.

Volume 17 Issue 2 Version 1.0 Year 2017

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)

Online ISSN: 0975-4172 & Print ISSN: 0975-4350

Fast Stereo Images Compression Method based on Wavelet
Transform and Two Dimensional Logarithmic (TDL) Algorithm

By Marwah Kamil Hussien

University of Basrah

Abstract- In this paper, a fast stereo images compression method has been proposed. In proposed
method, Firstly, stereo images were transformed using Discrete Wavelet Transform (DWT) in order to
reduce computation time. The disparities between these images were estimated by Two Dimensional
Logarithmic (TDL) algorithm. The result of the Motion Vector (MV) was encoded into a bit stream by
Huffman encoding while the remaining part is compressed like the compression that is used in still
image. The proposed method produced good results in terms of Peak Signal-to-Noise Ratio (PSNR),
CR, and computation time.

Keywords: stereo imaging, stereoscopy, discrete wavelet transform, motion estimation, two dimensional
logarithmic.

GJCST-H Classification: E.4, 1.4.2,1.4.8

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

Strictly as per the compliance and regulations of:

© 2017. Marwah Kamil Hussien. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-
Noncommercial 3.0 Unported License http://creative commons. org/licenses/by-nc/3.0/), permitting all non-commercial use,
distribution, and reproduction inany medium, provided the original work is properly cited.



Fast Stereo Images Compression Method
based on Wavelet Transform and Two
Dimensional Logarithmic (TDL) Algorithm

Marwah Kamil Hussien

Abstract- In this paper, a fast stereo images compression
method has been proposed. In proposed method, Firstly,
stereo images were transformed using Discrete Wavelet
Transform (DWT) in order to reduce computation time. The
disparities between these images were estimated by Two
Dimensional Logarithmic (TDL) algorithm. The result of the
Motion Vector (MV) was encoded into a bit stream by Huffman
encoding while the remaining part is compressed like the
compression that is used in still image. The proposed method
produced good results in terms of Peak Signal-to-Noise Ratio
(PSNR), CR, and computation time.
Keywords: stereo imaging, stereoscopy, discrete wavelet
tfransform, — motion  estimation, two  dimensional
logarithmic.
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[. INTRODUCTION

pair of stereo images is very similar each other as
they are the images of a stationary object taken

from two different angles. This is why
compressing both images independently is an in-
efficient way of compressing stereo images [1].

In this research, has been selected a pair of
stereo images which are very similar to each other are
taken from two different angles (and this is why the
pressure of each of the images independently, which
means in the efficiency of the stereo image
compression).We can get the sequence of these
images by film cameras or generated by demand
sequentially. Compress these pictures is the foundation
necessary to reduce this data through the difference
between the two images Account (matching), also
known as disparity estimation, then squeeze one image
independently. This is known as image as a reference,
and can either is the right image or the left image, then

Author: Assist. Lecturer, Department of Information Systemns, College of
Computer Sciences and Information Technology, University of Basrah,
Basrah, IRAQ. e-mails: Lava_85K@yahoo.co.uk, Lava85k@gmail.com

use the reference image and vector disparity to rebuild
the second image.

The work aims to propose an efficient technique
for stereo images compression by transformed using
Discrete Wavelet Transform technique (DWT) in order to
reduce computation times, we show that in Section
2.The disparity vectors between them (The left and right
image after transform in to DWT levels) were estimated
by Two Dimensional Logarithmic (TDL).The remaining
image is compressed as still image; we show that in
Section 3. The two images are very similar to each other;
so that the disparity vectors between the two images are
estimated. Section 4 and Section 5 are gives the
proposed method and evaluation criteria. Experimental
results show in Section 6. Finally, the paper has been
concluded in Section 7.

II. DISCRETE WAVELET TRANSFORM (DWT)

Wavelet transform is one of important and
useful computation tools for a variety of signal and
image processing applications. In image processing
field, the main process in wavelet transform is to filter
signal of image by two filters, namely, low pass filter (L)
and high pass filter. Then, it will down sampled by factor
of two leading to compose transform of one level.
Repeating of one level transform on the part of low pass
output only, results multiple level transform. Two
dimensional (2-D) wavelet transform can be obtained by
applying 1-D wavelet transform, wavelet filter separately.
This computation is done by carrying out 1- D transform
on the rows signals one time and on the columns signal
another time. As a result of that, it separates image
signals into four sub-band images: LL (low frequency in
horizon and vertical), LH (low frequency in horizon and
high frequency in vertical),HL(high frequency in horizon
and low frequency in vertical), HH(high frequency in
horizon and vertical).

Therefore, it is possible to use different methods
for the sake of enhancement of the details in different
frequency domain [2]. LL sub-band image often
contains the most important information of the original
image and it is usually called approximations the three
other sub-band images are named as details. HH sub-
band normally includes the small coefficients which are
more likely due to undesirable noise [3]. Fig. 1 shows
Foreman image and its three levels DWT.
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Figure 1: A) Foreman image B) Three levels Discrete Wavelet Transform of Lena image C) Low and High sub-bands
resulted from three levels DWT[3].

[1I. MOTION ESTIMATION

Motion Estimation (ME) is the process of
analyzing successive frames in any image sequence to
identify objects motion. In this paper, motion estimation
used to process of analyzing two stereo images using
TDL.

The motion of an object is usually described by
a two-dimensional motion vector, which is the
placement of the co-ordinate of the best similar block in
previous frame for the block in current frame. This
placement is represented by the length and direction of
motion [4, 5].

a) Three Step Search (TSS)
TSS is one of the earliest attempts at fast block
matching algorithms and dates back to mid1980s. The

TSS is the algorithm that limits the number of checking
points in a search area. The general idea is represented
in Fig. 2, it starts with the search location at the center
and sets the ,step size® S = 4, for a usual search
parameter value of 7. It then searches at eight locations
+/- S pixels around location (0,0). From these nine
locations searched so far it picks the one giving least
cost and makes it the new search origin. It then sets the
new step size S = S/2, and repeats similar search for
two more iterations until S = 1.At that point, it finds the
location with the least cost function and the macro block
at that location is the best match. The calculated motion
vector is then saved for transmission. It gives a flat
reduction in computation by a factor of 9 [6, 7].

@ @ ?
®— .I [ ]
I [
[ T
@ @ T > — .I
| |
[ ] [ ]
L @
® First Step. ®, Second Step.

o Third Step.

Figure 2: Example Path for Convergence of Three Step Search.

b) Disparity Estimation Using the Two Dimensional
Logarithmic Algorithm

TDL Algorithm was introduced by Jain and
around the same time that the Three Step Search was
introduced and is closely related to it. Although this
algorithm requires more steps than the Three Step
Search, it can be more accurate, especially when the
search window is large[2]. The algorithm may be
described as:
Step1- Pick an initial step size. Look at the block at the
center the search are and the four blocks at a distance

© 2017 Global Journa Is Inc. (US)

of s from this one the X and Y axes. (The five positions
from a + sign)
Step 2- If the position of best match is at the center,

halve the step size. If however, one of the other four
points is the best match, then it becomes the center and

step 1 is repeated.
Step 3- When the step size becomes 1, all the nine
blocks around the center are chosen for the search and
the best among them is picked as the required block.

A particular path for the convergence of the
algorithm is shown in the following figure:
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Figure 3: Example Path for Convergence of Two Dimensional Logarithmic Search.

A lot of variations of this algorithm exist and they
differ mainly in the way in which the step size is changed
6, 7].
0.7 Some people argue that the step size should be
halved at every stage. Some people believe that the
step size should also be halved if an edge of the search
space is reached. However, this last idea has been
found to fail sometimes.

IV. THE PROPOSED METHOD

In proposed method, there are four main steps.
The first step we process the images used to convert its

L eft Image
DWT ‘ —» g

signal to levels using discrete wavelet Transform
separately. In the second step, we match the two
images the director of the first stage using TSS and TDL
algorithms to find the movement between the two
images and estimate the motion vector for the remaining
images. Then, the remaining image will be compressed
as a still image. Fig.4 shows flowchart of compression a
pair of stereo images.

Motion vector '

[

Right Image /

Image Compress

»

Figure 4: Flow chart of proposed method.

V. EVALUATION CRITERIA

Peak signal-to-noise ratio (PSNR) is the
standard method for quantitatively comparing a
compressed image with the original. For an 8-bit
grayscale image, the peak signal value is 255. Hence,
the PSNR of an MxN 8-bit grayscale image C; and its
reconstruction R; is calculated as [8,9]:

2552
MSE

PSNR =10log,, )

where the Mean Square Error (MSE) is defined as [10]:

—
DCT Qua. Arithmetic
Still image w‘
1 N-1N-1 >
MSE =—— > [c, (m,n) = R, (m,m)] )
i=0 j=0

PSNR is measured in decibels (dB), M: height
of the image, N: width of the image.

V1. EXPERIMENTAL RESULTS

This section explains the experiments which
have been implemented on two stereo images, Aloe,
child and chosen image from personal camera as test
images; each one of them is in size of 256*256 and of
JPEG format. MATLAB version 7.4.0.287 (R2007a) was
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used as a work environment to carry out these
experiments.

Table (1): display the results of data (PSNR, CR and
computation Time) for the TSS algorithm of stress
selected three images recorded after using discrete
wavelet transform.

Table 2: display the results of data (PSNR, CR and
computation Time) for the proposed method of stress
selected three images recorded after using discrete
wavelet transform.

The decoded left and right images were
compared with the original left and right images. The
Mean Square Error (MSE) between the original and
decoded left and right images was referred in Equ. (3).
The MSE of the image is the average of the MSE of the
left image and the MSE of the right image as show in
Equ. (4)[10].

MSE= (MSE,_+MSEg) / 2 (4)
a) Results of Images

Aloe Image

) Child Image (d)

Global Journal of Computer Science and Technology (H) Volume XVII Issue II Version I E Year 2017
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(e1) (f1)

Figure 5. (a), (b), (c), (d), (e) and(f) Original Left and
Right Images.
(a1), (b1), (c1), (d1), (e1) and(f1) Reconstructed Left
and Right images.



Table: Data for TSS Algorithm.

Images PSNR (db) CR Time (sec)
Aloe 32.222 0.432 66.51
Child 33.321 0.522 72.22

Chosen Image 34.411 0.643 100.33
Table 2: Data for the Proposed Method.

Images PSNR (db) CR Time (sec)
Aloe 45.32 0.566 50.32
Child 47.45 0.6.98 59.44

Chosen Image 50.28 0.789 88.76
120
100
Al — 80
oe

—— Child €0

Chosen Ima 40
= =" 20

T ¥ 0
Time (sec) CR PSNR (db)

Figure 6: PSNR vs Bitrate for TSS Algorithm.
Data for the proposed method 100
- 80
Aloe 60
s Chiildl

Chosen Image

/_ »
20

I
Time (sec)

T/ 0
CR
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Figure 7: PSNR vs Bitrate for the Proposed Method.

VII. CONCLUSIONS

In this paper, a method for stereo images has
been proposed to decrease the computation time
without much influence on PSNR and compression ratio.
Referring to the results that are shown in Table 1, and
Table 2, it is obviously that the values of PSNR, CR, and
computation time are affected by the length and the
resolution of each pair from the images.

Additionally, we can notice clearly that the use
of DWT minimized the processing time approximately
45%.

Three pair of images were compressed and
then reconstructed by reversing the steps followed to
compress the images.

The reconstructed images were then compared
with the original images.
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High Speed AES Algorithm to Detect Fault
Injection Attacks and Implementation using
FPGA
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Absiract-  Information security is an essential issue in
communication system. Advance Encryption Standard (AES)
is utilized as a part of many embedded applications to give
data security. Different counter measures are present in AES
against fault injection attacks. Plain text and key of 128-bit is
given as an input to the system and encryption and decryption
operations are performed. Flag error shows the status of fault.
Fault is produced randomly during encryption and decryption.
For this reason, round transformation is broken into two
sections and a pipeline stage is inserted in between. After fault
detection one operation is performed that is redundancy
check. Detected error or fault is corrected using redundancy
check. The scheme is implemented using FPGA.

Keywords:  security, fault injection, confidential,
wncryption, decryption, redundancy.

[. INTRODUCTION

ryptography is used in the data communication
system to secure the information. The national

institute of standards and technology (NIST)
finalized the advance encryption standard in October
2000. AES is introduced after the data encryption
standard (DES). AES algorithm is most frequently used
due to its high frequency and simplicity.

In AES during encryption it accepts a plain text
input. Plain text input is limited to 128 bits and a key that
can be specified to be 128 bit (AES-128) 192 or 256 bits
to generate the cipher text. Round transformations are
performed in AES. The four transformations includes
sub bytes shift rows, mixed columns and add round
keys.

The objective of AES is to secure the
information being transferred from a user and only the
desired receiver with a secret key would retrieve the
original data. But sometimes some malicious faults
injected during the implementation of AES algorithm.
Due to these faults AES does not ensure that the
information is transferred reliably. There are several fault
attacks on AES. To obtain the confidential information
the differential fault analysis (DFA) attacks are based on
injecting faults into the structure of AES.

Author o o: Department of Electronics and telecommunication Bharati
Vidyapeeths College of Engineering for Women Pune, 43. Savitribai
Phule Pune University.

e-mails: suvarna.chorage@bharatividyapeeth.edu,
somwanshivishakha60@gmail.com

[I. RELATED WORK

Mestiri et al. [1] introduced a fault detection
scheme, which is based on modified temporal
redundancy for AES round it is used to detect transient
single and multiple faults occurring at rub time. Round
transformations are performed to detect the faults. The
authors give the new scheme for fault detection in sub
bytes and the inverted sub bytes using the relation
between the input and output of S-box and inverted S-
box.

Chu et al. [2] focused on the new method called
as polynomial residue number system (PRNS) that is
error detection method to secure the AES impleme-
ntation. This scheme yields very good coverage and the
distribution and parallelism characteristic of a PRNS
error detecting system yields intrinsic resistance to
some side channel attacks.

Rajendran et al. [3] proposed a new
mechanism called as CED which is based on the slide
attacks. This mechanism is independent of the S-box
scheme. It is applicable to all symmetric block ciphers.

A. Reyhani -Masoleh et al. [4] proposed a
structure independent low cost fault detection scheme
for implementation of AES. The authors introduced new
formulations for the fault detection in sub bytes and
inverted sub bytes using arithmetic relations. The
arithmetic relations are in between the input and the
output of the S-box and inverted S-box. These schemes
are independent of the way the S-box and the inverted
S-box are implemented.

From this related search, it is observed that the
new fault detection scheme is used for AES
implantation. This scheme gives reliable implementation
with new architecture of AES for checking sub bytes,
inverted sub bytes and the other transformation in the
inscription and the decryption process.

I1I. ADVANCE ENCRYPTION STANDARD

Advance encryption standard (AES) is a non-
feistel block cipher that encrypts and decrypts a data
block of 128, 192 and 256 bits each data blocks consist
of 4x4 array of bytes this array of bytes is called as
states. AES is a round-based algorithm. The number of
round is 10, 12 or 14. These rounds use key length of
128,192 and 256 bits respectively.

© 2017 Global Journals Inc. (US)

Global Journal of Computer Science and chhlu)log)' (H) Volume XVII Issue I Version I m Year 2017



Global Journal of Computer Science and chhnolog) (H) Volume XVII Issue II Version I m Year 2017

The different operations are performed in AES
like sub bytes, shift rows, mix columns and add round
keys. But in the final round doesn’t have the mix column
transformation. The separate key scheduling module
help to initial key to generate the round key which is
used in each round.

1. In this process, each byte is replaced with another
based on LUT in non-linear substitution step called
as Sub bytes.

2. Each row of the state is shifted cyclically a certain
number of steps which happens in the transposition

‘ Plaintext(128-bit) |

!
Ye

step that operation is called as rows called as Shift
rows.

3. Combining the four bytes in each column by linear
transformation during column interchange that is
called Mix column operation.

4. The cipher key generates a round key by using the
key schedule and the round combines each byte of
state. This process is known as Add round key.

Fig.1 shows the general structure of AES which
includes the different round transformation that is sub
bytes, shift rows and mix columns.

| Key

@
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‘ Sub bytes ‘
I Shift Rows |
17

’ MixColumns |

T
¥

/ \
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L
‘ Sub bytes ‘

|

‘ Shift Rows ‘

}

|

‘ Ciphertext(128-bit) ‘

Figure 1. General Structure of AES [1]

For generating key schedule AES algorithm
takes the cipher key and performs a key expansion
routine. In the decryption process the inverse of
corresponding transformation in encryption is performed
i.e. Inv_shiftRows, Inv_SubBytes and Inv_MixColumns.

IV. AES IMPLEMENTATION

In AES 32-bit implementation, it takes four32bit
words for the input data and four 32-bit words for the
cipher key. Then it performs the encryption or decryption
process and the output data it as four32-bit words. The
architecture of AES is composed of six modules:

1. Input interface- It is used to load and store the input
blocks for encryption and decryption process.

2. Controller- It generates the control signals for all
other units in the implementation.

3. AES round- It is used to perform the round
operations in encryption and decryption of the input
data.

© 2017 Global Journa Is Inc. (US)

4. Key Expander- To compute the set of internal cipher
keys based on single external key one block is used
called as key expander.

5. Qulput interface- It takes the output with 128-bit
length and then it converts into the four 32-bit
words.

6. Input data buffer and Input key buffer are used to
load the data and key.

7. AES library- To perform the basic operations one
library is used called AES library which contains the
basic function used in implementation of AES.
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Figure 2: Block diagram of AES 32-bit [1]

V. FAULT INJECTION ATTACKS

The errors that are introduced during
implementation of cryptographic algorithms are called
as fault injection attacks. During implementation of AES
one or several faults are injected and faulty output is
used to obtain information on the secret key stored in
secured component.

Many authors introduced series of simulation for
evaluation of robustness of unprotected AES algorithm
against fault injection attacks. After a certain numbers of
fault injection those attacks can retrieve the secret key of
AES. So it is necessary to protect AES from those fault
injection attacks. To protect AES from the faults different
techniques are introduced.

Flag eror
FE1

f

VI. FAULT DETECTION SCHEME FOR AES

In related work, it shows that, no. of fault
detection schemes against fault injection attacks are
based on some sort of redundancy. The redundancies
are hardware, temporal, and information redundancy.

In case of AES basic temporal redundancy is
used it is related to hardware. Fig.6 is used to perform
both the normal encryption and re-encryption using
same input. The results are compared and every
discrepancy is considered as an error at the end of
encryption execution.
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Figure 3: AES round with fault detection scheme [1]
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In the proposed fault detection scheme

modified temporal redundancy technique used for the
AES round to detect transient single and multiple faults
occurring at runtime. So, for this purpose the AES round
transformation is broken into two parts and pipeline
register inserted in between. In that the first-round
operation is checked against errors while second half
round is performed and vice versa. Every round is
required two clock cycles: the first cycle is to perform
normal encryption while second is to realize the re-

encryption of the same input and to compare the
results. The registers are loaded in each clock cycle to
perform the round operation and the fault detection
process is shown in table1

In first clock cycle, the plain text is XORed with
the initial key, round 0 is processing. In the second clock
cycle (k=2, 3) the state message goes through the first
half of the first AES round (R1,1). The R1,1starts with the
second clock cycle. In third clock cycle, while the
second half round is processing the second half of the
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first AES round R2,1, the first half round perform the re-
encryption of R1,1 using the same input [1]. The R1,20f
the AES encryption starts at the fourth clock cycle, at the
same clock cycle the second half round is reprocessing
the second half of the first round R2,1. The CR1and
CR2registers are used to store the output value of each

round to be compared with PR and OR registers,
respectively. It should be noted that although the
encryption is performed at second clock cycle, the result
is not used till the third clock cycle where the output of
the first half round is available for error checking [1].

Table 1: Sequence of operations for proposed architecture [1].

Clock , . 1% half 2" half
cycle (k) Register operation round round
k=1 PT @ Key
Re-
k=2.4, | CR2 ©=PR . .
2 2 E t
6,... FE2 <= CR2® OR ncryption encryption
i CR2 +~ OR Re- Encryption
3,57, FEl €«=CRI® PR | encryption ryp
VIL. IMPLEMENTATION DETAILS OF ROUNDS 5'0,j= 02/(S0,/@S1,)®S1,/52) ©S3.]
a) Implementation of first half AES (#1,)) $1,j= 50,j02-(S1,jDS2,j)DS2,j BS3,j

In first half AES round to implement the S-box
operation two methods are present, first is using LUT
and second is by mathematical equations. LUT method
is more suitable. All operations are in infinite Galois field.
In first half sub byte and shift row operations are
performed. For sub byte /inv_subbyte operation 16 S-
box/inv_S-box are required.

The Shift row operation is a circular shifting
operation on the rows of state having different no. of
bytes.

b) Implementation of second half AES (A2, )
In second half mix column and add round key
operations are performed. Mix column operation is

performed using following equations [1].

§'0,j= (02:50,j) @®(03-51,j)@®S2,j BS3,j
§'1,j=50,j @ (02:51,j)@(03-52,j)PS2,j BS3,j
§'2,j= 50, @S1,j @ (02:52,j)P(03-53,j)
$'3,j= (03-52,/))®S1,j ®52,j ® (02:53,j)

Considering 03= 02 @ 01 this
equations can be re-written as:

rule the

S'2,j= S0,j®S1,jD02:(S2,jDS3,j)PS3,j
5'2,j= S0,j®S1,jdS2,jd 02:(S3,jS0,j)

The Add round key is XOR operation that adds
round key to the mix column output state and the round
keys are generated during key expansion [1].

VIII. SIMULATION RESULTS

In  AES algorithm some operations are
performed. For these operations one look up table is
used to assign values to the register that look up table is
shown in table 2.

In AES algorithm, the encryption and decryption
operations are performed. Plain text of 128-bit and key
also of 128-bit are given as a input. During encryption
sub byte, shift rows. mix column and add round key
operations are performed. During decryption inv_sub
byte, inv_shift row and inv_mixcolumn, operations are
performed. The faults are generated randomly during
the encryption and decryption process. Flag error in
fig.3 shows the status of fault that is present or not.

Table 2: AES S-box look-up-table [12]

Y

0O(1|2]|3|4|5]|6

7|8 |9|a|b|lc|d|e]|f

63 | Te [77 [Tb | f2 | 6b | &f
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d0 | ef |aa [ fb | 43 | 4d | 33

85145 | 9 |02 | 7f [ 50 | 3¢ | 9f | a8

51| a3 [40 [ 8f | 92 | 9d | 38
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cd |Oc [ 13 [ec | 5f | 97 | 44
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a9 [6¢c |56 | f4 | ea | 65| 7a | ae | 08

ba [ 78 |25 | 2e | Ic | a6 | b4

c6 |e8 |dd |74 | If | 4b [bd [ 8b | Ba

70| 3e | b5 |66 | 48 | 03 | fo

Oc |6l |35 |57 | b9 |86 |cl|1d]| 9
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Lo Heollwd ol [-=1 P2 =T IR T E= N L SRR P )
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Figure 4: shows the simulation result of round1 operation.

Figure 4. Simulation result of Round1 operation

This result shows the round1 operation, in which
Sub byte, Shift rows, Mix column and add round key
operations are performed. Similarly, all 10 rounds are
performed in AES encryption and decryption. Fal and

yrwy
s smmiims

Fa2 shows the status of fault in fig.4. If Fa=0, then no
fault and if Fa=1, then fault is present. Fig.5 and Fig.6
shows simulation result of encryption and decryption
operation.

G0bbzealllse3593754d4142Ta4cd9b]

Figure 6. Simulation result of Decryption.

[X. CONCLUSION

In communication system information security is
most important. AES algorithm, can resist any kinds of
password attacks with a strong practicability and
reliability. The AES algorithm can be efficiently
implemented by using FPGA platform. During
implementation of AES some natural and malicious

faults are injected. It is necessary to resist those faults
for better performance of AES algorithm.

In fault detection scheme critical path of the
AES round operation is divided into two halves and a
pipeline register is inserted in between them and normal
encryption and re-encryption operations are performed.
Simulation results show the round1, encryption and
decryption operations. During encryption and decryption
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process faults are injected and the flag error shows the
status of fault. This scheme can be implemented using
Xilinx and Spartan-6 FPGA platform. Compared to some
previous works, this method achieves 99.99% fault
coverage. In future work text input, can be replaced with
audio or video input.

10.
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Graphic Interface Applied to Automated System
to Manage the use of Tools in Machine

Francisco C. P. Bizarria ®, José W. P. Bizarria °, Luis F. de Aimeida® & Fernando M. R. S. e Santos ®

Abstract- The processing industry has to find ways to reduce
manufacturing costs, as a way to survive in the market with
increasing competition. This competition has become
increasingly driven by globalization, that is, an industry has to
share the consumer market with other industries that are
installed worldwide. One of the possible ways to reduce
manufacturing costs is related to the efficient use of basic
inputs. Among the main inputs used in the manufacture, some
are specifically related to the tools that are installed on
machines such as lathes, grinding machines, presses and
others. Typically, the tools developed by the industry in the
process engineering sector have dedicated characteristics
that must be maintained to perform the appropriate
transformation of the product being manufactured. The
preservation of these characteristics is linked mainly with the
specified service life for the use of each tool, in order to make
the substitution before the product is affected by non
conformities arising from the manufacturing process. The tool
replacement at the right time becomes essential, but to
perform this task should be considered aspects related to the
early and late replacement, both of which can lead to
increased costs for the purchase of tools or rework parts
produced with different characteristics what was envisaged in
the specification. In this context, this paper proposes a
graphical interface to be integrated into the physical
architecture of the automated system that makes managing
the use of tools for industrial eccentric press. All virtual
components designed for the windows of the graphical
interface are significant and related to the procedures set out
to make the replacement of each of the press tool. The
validation of the functionality of the interface is obtained by
means of tests on the prototype that adopts the basic
elements provided in said architecture. The positive results
observed in practical tests suggest that graphical interface is
appropriate for the purpose which it is intended.

Keywords: tool replacement, eccentric press, graphical
interface, automation.

[. INTRODUCTION

n the last decades the global consumer market is
demanding products with competitive cost, minimum
assured quality, configuration options, ease of maint-
enance, durability, ergonomic advantages, sustainability
ecological characteristics consistent with diversified
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social values, and free of exploitation with human labor
and/or animal in the manufacturing process [1].

In order to meet these characteristics, national
and international industries are investing in the
improvement of their manufacturing facilities and
adopting the use of automation in their production lines
as the main resource to: i) maximize the control
performed at the various levels of the process, ii)to
integrate production lines, iii) to reduce losses in the
process, iv) to increase manufacturing capacity, v) to
meet seasonal variations in production demands, vi) to
minimize the number of production cycles, vii) to meet
national and/or international standards; and viii) to
reduce or even eliminate the use of human and/or
animal labor in repetitive tasks and/or environments that
are hostile and/or dangerous [2].

In this sense, the manufacturing industry also
has to look for effective ways to reduce manufacturing
costs as a way to survive in a market with growing
competition. This competition has become increasingly
stimulated by globalization, as an industry has to divide
its consumer market with others installed in different
parts of the world.

One of the possible ways to reduce
manufacturing costs is related to the efficient and
effective use of basic inputs. Among the main inputs
used in manufacturing are those related to the tools that
are installed in machines, such as: lathes, grinders,
presses and others related. Typically, tools developed
by an industry's process engineering sector have
dedicated features that must be maintained to perform
the proper transformation of the product being
manufactured.

The preservation of these characteristics is
mainly related to the useful life that is specified for the
use of each tool, in order to replace them before the
product is affected by non-conformities from the
manufacturing process. The replacement of tools at the
right moment becomes essential, but in order to perform
this task, the aspects related to premature and late
replacement must be considered, both of which may
generate cost increases for tool acquisition or rework in
parts that were produced with divergent characteristics.

In this context, this work proposes the use of a
graphical interface to be integrated in the physical
architecture of the automated system that performs
management in the use of tools for an eccentric
industrial press. The virtual components elaborated to
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meet the windows of the graphical interface are
expressive and related to the procedures defined to
carry out the replacement of each tool of the press. The
validation of the functional efficacy of this interface is
obtained through tests carried out in prototype which
adopts the basic elements provided for in architecture.

[I. OBJECTIVES OF THE WORK

This work has as main goal to propose the
windows and their respective virtual components for a
graphical interface to be integrated in the architecture of
automated system that performs the management in the
use of eccentric press tools, in order to minimize the
premature or late replacement of these tools.

To present the most expressive results obtained
in the practical tests carried out with the prototype that
was developed to validate the virtual resources
contained in the windows of the mentioned interface.

[1I. REFERENCE ARCHITECTURE

The basic blocks provided in the physical
architecture that is considered as reference to integrate
the resources established in each window of the
Graphical Interface (Gl) in order to interact with the
automated system that manages the use of tools in
eccentric press are presented in Figure 1.

The acronyms defined for the blocks contained
in the reference architecture, which is shown in Figure 1,
have the following meanings: i)HC: Process
Engineering Host Computer or Tool Preparation Room,
i) Gl: Graphic Interface of Process Engineering or Tool
Room, i) TDB: Tool Database, iv) DCL: Data
Communication Line, v) DPC: Dedicated Press Control,
vi) CMP: Control and Monitoring Panel, and vii) EP:
Eccentric Press.

The block called Host Computer (HC), which
belongs to the Process Engineering Sector, has the
following main functions: i) host, at the application layer,
the window of the Graphical Interface (Gl) that allows the
system user to register the codes of the products that
will be manufactured by the press, the codes of the
tools available to meet the processes and the useful life
times established for operations under nominal press
conditions, in Tool Database (TDB), and ii) perform data
communication with the Dedicated Press Control (DPC)
and Host Computer (HC) of the Tool Preparation Room.
The Dedicated Press Control (DPC) block has features
that allow: i)to execute the Eccentric Press (EP)
operational control algorithm, ii) to parameterize the
Eccentric Press (EP) operating modes, iii) to control,
monitor and interrupt the operation of the Eccentric
Press (EP), through the local Control and Monitoring
Panel (CMP), iv) send signals to control the actuators
installed in the physical structure of the Eccentric Press
(EP), V) receive signals from the installed sensor
systems in the physical structure of the Eccentric Press

© 2017 Global Journa Is Inc. (US)

(EP); vi)to perform data communication with the
Process Engineering Sector and the Tool Preparation
Room.

The resources contained in the Host Computer
(HC) of the Tool Preparation Room are directed to:
i) host, at the application layer, the Graphical Interface
(Gl) window that allows the user to access the records
that are registered in the Tool Database (TDB) for up-to-
date information on the quantities of tools available,
product codes, tool codes, and service life of each tool,
ii) selecting and loading specific tool data in the
Dedicated Press Control (DPC) to be used in the current
manufacturing process, and iii)to perform data
communication with the Process Engineering and
Dedicated Press Control (DPC).

The Data Communication Line (DCL) is the
physical means established to perform data
communication, in a bidirectional way, with the Host
Computer (HC) that belongs to the Sector of Process
Engineering, Computer Host (HC) from the Tool
Preparation Room, and Dedicated Press Control (DPC).
It should be mentioned that this line is provided with

galvanic  separation  and protection  against
electromagnetic interference.
Process Process Tool Preparation
Engineering Room
DPC
HC HC
- | DCL DCL -
il || <
o ==
Control
L Ea

!

Figure 1. Reference Architecture Blocks.

In the Eccentric Press (EP), each production
tool is installed, which should have its life cycle
monitored to identify the appropriate moment of
substitution, in  order to avoid the negative
consequences related to premature or late exchange.

[V. PROTOTYPE

A view of the components contained in the
prototype that was assembled to evaluate the features
established in the Graphical Interface (Gl) windows,
which is intended to be integrated into the physical
architecture of the automated system that performs the
management in the use of tools for an industrial
eccentric press, is shown in Figure 2. In this prototype



the practical tests were carried out to validate the
operational efficiency of the blocks of the reference
architecture shown in this work, with special attention
being given to the elaboration, operation and use of the
virtual components that are contained in the windows of
said interface.

Figure 2: Prototype view.

As shown in Figure2, the components
established for the prototype are: i) Graphical Interface
(Gl), i) Host Computer (HC), iii) Data Communication
Line (DCL), iv) Dedicated Press Control (DPC), and
v) Representative Press Model (RPM). It should be
mentioned that the number of modules defined in the
prototype is lower than that predicted in the reference
architecture shown in Figure 1, but this condition is not
limiting to prevent the validation of the virtual resources
that are present in the Graphical Interface (Gl) windows.

The Host Computer (HC), used in the prototype,
is a portable (notebook) type, with Intel® 64-bit
architecture and Windows 8.1™ operating system. The
Graphical Interface (Gl), installed on this computer, has
been developed with the resources available in the
integrated development environment that is called by
MyOpenLab, build: 3.0.4.1, under license: GNU -
general public license [3].

In the physical layer, the Data Communication
Line (DCL) adopts the EIA (Electronic Industries
Alliance) 232, and in the logic the protocol denominated
by Firmata [4].

The Dedicated Press Control (DPC) consists of:
i) microcontrolled unit (AU) of the Arduino type UNO [5],
i) Galvanic Separation Circuit (GSC), and iii) micro-
controlled unit (AM) of the Arduino type MEGA 2560 [6]

The Arduino UNO unit (AU) performs the
bidirectional data communication interface between the
Galvanic Separation Circuit (GSC) and Host Computer
(HC), through the protocol Firmata.

The Galvanic Separation Circuit (GSC) is a
mean established to perform bidirectional communica-
tion of electrical signals between the Arduino UNO (AU)
and Arduino MEGA 2560 (AM) unit in an irradiated way.
It should be mentioned that the use of this circuit is
intended to minimize possible incompatibilities and/or
electrical faults of one unit affecting the operation of the
other.

The purpose of the Arduino MEGA 2560 (AM)
unit is to: i) execute the dedicated operation control of

the Representative Press Model (RPM) from the
command signals sent by the Galvanic Separation
Circuit (GSC), and ii) send signals related to the state of
the sensors installed in the Representative Press Model
(RPM) for the Galvanic Separation Circuit (GSC). This
unit is equipped with a specific circuit to control the
motor installed in the model, which is the Motor Shield
293D Driver H-Bridge [7].

a) Management software

In the development of the prototype, a version
of the tool management program was developed for an
eccentric industrial press in order to evaluate the virtual
resources that were established for each Graphical
Interface (Gl) window. In this sense, the analytical
flowchart that represents a specific sequence of actions
foreseen in this management program, and that was
used in the accomplishment of the practical tests of this
work is presented in Figure 3.
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Figure 3: Flowchart of the management system.

b) Graphical interface

In the windows of the Graphical Interface (Gl)
that was elaborated for the prototype are present the
resources that allow to the user of the system to make
the registrations of the codes of the products, codes of
the tools, times of useful life and also, to carry out the
control, the monitoring and the interruption of the
operation of the Representative Press Model (RPM).

In this sense, Figure 4 presents the virtual
resources that were established for the Tool Registry

© 2017 Global Journa Is Inc. (US)

Window, which specifically serves the Process
Engineering Sector.
B Process Engineering - oIEN
Tool Registry
Product Code Tool Code Useful Lite
a0 al a2
0 0 0 |

Figure 4: Process engineering tool registry window.

The virtual components contained in the Tool
Registry Window, shown in Figure 4, allow the Process
Engineering user to perform the following tasks:

e Enter each product code number in the field labeled
"Product Code", where this field establishes the
product that will be manufactured in a specific
production process by the press.

e Register each tool code in the field called "Tool
Code', this field contains the code defined by the
company for each tool that is used by the press in
its various manufacturing processes.

e Register each tool life in the field called "Useful Life",
this field establishes the useful life for each tool that
is used in the press in nominal use condition.

e Save in the Process Engineering Sector Database
(TDB) the information that has been registered
through the Tool Registry Window.

e View the current date (Date) and time (Time), which
are provided by the Host Computer (HC).

The Figure 5 presents the virtual resources that
were developed to attend the Press Window, which is
dedicated to the production process. In this window
there are regions with virtual components that allow the
production user to perform the following tasks:

e Set the automatic mode (Automatic) or manual
mode (Manual) of the press by means of the virtual
key contained in the region that is called Press
Condition. The manual mode is basically used to
carry out tool replacement in the press or set the
initial state of the actuator (Ready Press) to set the
reference in the automatic operation.

e Execute the production cycle for the press using the
button labeled "On/Off Cycle", which is present in
the region called "Auto Mode Functions". When this
button is activated the visual signaling that is called
"On Cycle" will be activated (red color) and the one
called "Cycle Off" will be inactive (black color), and
the button in the not activated state will occur vice
versa. It should be mentioned that in this region



visual signals are also present to indicate that the
actuator of the press is in the condition of maximum
retracted (Press on top) or maximal expanded
(Press on bottom), since the set formed with the
sequences of activations of these signals defines
the Cycle of the tool.

Establish a reference to start the operation of the
press (Referencing Press) with the resources
contained in the region called "Manual Mode
Functions". The user can actuate the button labeled
'Jog Up Press" to set the maximum condition
retracted in the actuator of the press, or "Jog Down
Press" for the maximum extended condition. When
these buttons are activated the visual signage
called "Jog" is activated.

Manage the useful life of the tool installed in the
press with the resources of the region called
"Management Tool Life". The "Tool Life" display
shows the current number of operating cycles that
the tool installed in the press has performed, and
related information is also displayed in the bar
graph as another means to sensitize the user about
the importance of that number to the process. The
"Tool Limit" display shows the number of operations
that was established by Process Engineering to use
the current tool installed in the press. The "Tool
Code" display shows the number assigned by the
company to the tool installed in the press. The "Tool
Change" signaling is triggered (red) when the
current number of tool operation cycles (Tool Life) is
equal to or greater than the number of operations
that has been established by Process Engineering
(Tool Limit), being that for this condition the
operation of the press will be stopped until the
replacement by a new tool, and the actuation of the
button called "Tool Replaced".

View the current date (Date) and time (Time)
provided by the Host Computer (HC).

Press

Press Condition

o= - [
.Autumalic
Oow @ =

Auto Mode Functions D Jog Up Press
.CnCych -Pmssmtup D Sog Doniorees
OCydeDFf -Pressmbnnun

Management Tool Life

°Tndc‘1u'g=
Tool Life (<s)| 0,00 | | 1
{— 12
T

Tool Code: 2222
= ]o]

Figure 5: Press window of the production process.

The Figure 6 presents the virtual resources that
have been established to serve the Tool Selection
Window, which specifically serves the Tool Preparation
Room.
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| Product Code Tool Code Useful Life | o)
a0 al a2

{7878 1919 |37

(7979 [1919 3

[1010 |2020 s

[1212 |2020 s

5353 1919 62

499 1913 66

5181 1919 34

8282 |1919 33

0909 |2020 100

9797 l2222 4

0.0 0.0 0.0

0.0 oo 0.0

0.0 0.0 lo.0

0.0 0.0 0.0 Tool Code
0.0 0.0 po | 0 I
0.0 [0 o0

-0 p.o po Useful Life
0.0 0.0 lo.0

0.0 [0.0 0.0

lo.0 X3 0.0

Select
ol =Bl

Figure 6: Tool selection window.

The virtual components contained in the Tool
Selection Window, shown in Figure 6, allow the Tool
Preparation Room user to perform the following tasks:
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e Display the information of the product code number
in the field labeled "Product Code", the tool code in
the field called "Tool Code", and the tool useful life in
the field called "Useful Life", which are displayed in
the columns in the main part of that window.

e Update the records of tools carried out by Process
Engineering, through the button called "Open
Database".

e Select a particular tool to process through the
button labeled "Select". It should be mentioned that
the user after choosing the tool and pressing the
"Select" button, the information about this tool is
loaded in the respective fields of the region named
"Management Tool Life", which belongs to the Press
Window.

o \View the current date (Date) and time (Time)
provided by the Host Computer (HC).

The Figure 7 presents the virtual resources that
have been developed to meet the Tool Stock Window,
which is dedicated to the Tool Management System.

= Tool Management System - o IEl
Tool Stock

| Tool Code Stock Quantity ]
a0 al

1616 14 -

1717 14

1818 16

1919 [10

2020 |21

2121 |15

2222 |39

2525 [s0- |

0.0 po ]

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0 1

0.0 0.0 K%
Date: |1s/|n3/|:nn| Time: |:3: |1s | o Update

Figure 7: Tool stock window.

In the Tool Stock Window, shown in Figure 7,
there are virtual components that allow the Tool
Management System user to perform the following
tasks:

e View information about the tool code in the field
called "Tool Code", and the current number of tools
available in the company stock in the field called
"Stock Quantity", which are displayed in the main
display columns of that window.

o \View the state of the signaling that informs the
update (Update) of information in the Tool Database
(TDB).

o \View the current date (Date) and time (Time)
provided by the Host Computer (HC).
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c) Practical tests

The following sequence of actions was
performed to evaluate the effectiveness of the virtual
components provided in the Graphical Interface (GlI)
windows that is proposed in this work:

e Perform the mechanical assemblies and electrical
connections required to meet each of the
components provided in the prototype shown in
Figure 2.

e Program the Arduino UNO (AU) and Arduino MEGA
2560 (AM) units, in accordance with the respective
proposals for use and the steps established in the
analytical flowchart shown in Figure 3.

e Design the Graphical Interface (Gl) with windows,
layouts of virtual components, resources and
structural hierarchy, as shown in Figure 4, Figure 5,
Figure 6 and Figure 7.

The execution of the practical tests was divided
in three stages, in the first one were evaluated
specifically the resources related to the Tool Registry
Window. This step evaluated the effectiveness of the
resources provided in this window in allowing the user of
the Process Engineering Sector to register the tools
according to the standards adopted by the company.

In the second step it was observed whether the
records registered in the Tool Registry Window were
updated in the Tool Database (TDB) and available for
selection in the Tool Selection Window of the Tool
Preparation Room.

In the third stage the operation of the
Representative Press Model (RPM) was activated,
through the Press Window, in order to observe the
capacity of the virtual components of this window in
signaling the appropriate moment to carry out the
replacement of the tool used in the current
manufacturing process of the press. In this sense,
Figure 8 shows the signaling activated when the current
number of tool operation cycles (Tool Life = 4) is equal
to the number of operations that was established by
Process Engineering (Tool Limit = 4), stopping the cycle
of the Representative Press Model (RPM).



al Process - o IEN
Press
Conditio Manual Mode Functions
’ = D Referencing Press
'Aulnmaﬂc
@ -

Auto Mode Functions D Jog Up Press
’mcvde -Fressanhp D e~
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slgmmg

Management Tool Life

R R

Tool Code

Figure 8: Signaling for tool replacement.

d) Results
The results observed in the practical tests were
positive, because, with the Vvirtual components

established for the Graphical Interface (Gl) windows,
proposed in this work, it was possible to perform the
tool registry, the selection of a specific tool to attend a
given process, and the identification of the appropriate
moment to perform the tool replacement, that is, the
moment in which the useful life of the tool (Tool Life) is
equal to the number of operations established for it
(Tool Limit).

V. CONCLUSIONS

The positive results obtained in the practical
tests suggest that the Graphical Interface (Gl), when
integrated into the real system that performs the
management in the use of tools for an eccentric
industrial press, may be able to aid a tool registration a
selection of a specific tool to attend the process and,
mainly, an identification of the appropriate moment to
make the replacement of the tool in order to minimize
the consequences from the premature or late tool
replacement.

The virtual features contained in the Tool
Selection Window and Tool Stock Window allow the user
to view up-to-date information that are stored in the Tool
Database (TDB), which minimize the possibility of errors
in estimating available quantities of tools in the company
stock.

The layout, expressiveness and details contain-
ned in the virtual components that were developed for

the Graphical Interface (GI) windows provided an
intuitive and informative environment for the user of the
Process Engineering Sector and the Tool Preparation
Room to carry out their respective activities in the
company, which collaborates to minimize the
occurrence of operating errors in the use of the tool
management system.
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[. INNOVATIVE PROJECTS OF NEW
SUPERCOMPUTERS DEVELOPING

amboJiee 3aMETHBIM SBICHHEM B Hadalle padoT Mo

9K3aMacITaOHON M SK3a(IONCHONW TeMaTHKe OBLIO

MpoBeZicHHe paboumx TPYNI 10 WHHUIMATHBE
DARPA. Jlanee, B 2010 roay, Obuta 3amylneHa HOBas
nporpamma DARPA UHPC passurust sk3amacmiraOGHBIX
TexHoJoruid. B 92TOll mporpamMme ydacTBYIOT YETHIpE
TPYIIBI, KaKAash M3 KOTOPBIX, COCTOMT M3 KOMMEPUYECKHX
KOMITaHHH, HAIMOHAJIBHBIX J1a00PaTOPHUH U YHUBEPCUTETOB!
npoekt  Runnemede (Intel), npoektr  Echelon
(NVIDIA/Cray), npoekr X-calibr (JlaGopatopus Sandia),
npoekt Angstrom (MIT).

B cooTBeTcTBHM C HUCTOPHYECKH CIIOXKHMBLUIMMHCS
tpaguumsimu, DARPA B cBoux paborax 3aHsiga HUIIY

MHHOBAIIMOHHBIX TpoekToB, a DOE (Mununcrepcrso
suepretkn  CIA) mnpoBogwino  Oonbined  YacThiO
9BOJIIOIIMOHHYIO JIMHUIO TI0 CO3JAHHI0 PEKOPAHO KPYITHBIX
CYMEPKOMITBIOTEPOB, TpexIe BCETO B JBYX
yIABTPAKOMIBIOTEPHBIX — IeHTpaX B  OKpUIKCKOH H
AproHCKO#t 1abopaTOpHH.

Tesuc 1. DARPA (mpencraBiseT BOCHHBIX U

pasBensiBaTebHble  ciyxObl CIIIA) He cmnpaBunach B
MOJTHOI Mepe ¢ 3aJa4aMu CO3/IaHHMs IEPCIICKTUBHBIX CUCTEM
neTaIIONCHOTO YPOBHS PEAbHOM POM3BOJUTEIBHOCTH
(mporpamma DARPA HPCS) u nactonsko HeyqagHo Hadyama
paboThl MO 9K3aMACIITAOHBIM TEXHOJOTHSAM (IIPOTrpaMMBI
DARPA UHPC u OHPC), uro M0oxXHO roBoputh 00 HX
TYNHKOBOCTU M OJU3KOM IPEXAEBPEMEHHOM 3aKphITHH. B
CBA3HU C ODTHUM, OTBCTCTBCHHOCTH 3a BBIIIOJIHCHUC paGOT 10
9K3aMacTabHON TeMaTuke Teneph Bosnaraercst Ha DOE.

Tesuc 2. Heymaum Hawama  pabor  mo
3K3aMaCIHTa6HbIM CUCTEMaM 00BICHSIOTCS HU3KUM
ypoBHeM wuHHOBanKoHHocTH mpoekroB DARPA UHPC wu
crabbhIM BOBJICUYCHHEM TAAHTIMBBIX Pa3pabOTYHKOB B ITH
MIPOEKTHI.

Author a: e-mail: andrei_molyakov@mail.ru

Tesuc 3. VITHHOBaIMOHHBIA CTHIH B BHIE PadOT
WHHOBalMOHHHOTO  XapakTepa, OT  alrOpUTMOB |
MIPUKIIAHOTO TPOrPaMMHOTO OOECIICUCHHS 10 3JIEMEHTHO-
KOHCTPYKTOPCKOH 0a3bl, MPOTHBOMOCTABISIETCSI CTPATETUH
SBOJIIOLIMOHHOTO Pa3BUTHS 33 CYET MOCTETICHHOTO BBEACHUS
VIOydlIeHuH,  “MHKPEMEHTHOMY'  Pa3sBHTHIO, KOTOPOE
CYNTAETCS TYNUKOBBIM B JOJITOCPOYHON IMEPCIEKTHBE, HO
BBITOZHO 3KOHOMHYECKH OCHOBHBIM  IIPOMBIIIIIEHHBIM
sergopawm (Intel, IBM, Cray, NVIDIA u ap.).

Tesuc 4. B  kauecTBe  KIIIOYEBOM  TEMBbI
MPOJABIKEHUA K SK3aMaclITaOHBIM CHCTEMaM CTaBHUTCS
BOIIPOC CO3JaHMS HOBBIX MOJENEH OpraHu3aluu u
BBITIOJTHEHHS TMapajIeJbHBIX IporpamMM. Beimenstorcs npa
MOJX0/1a, IBOIOLMOHHBIA M MHHOBAIIMOHHBIH.

Tesuc 5. llepexom HWHUIMATHBEI 1O paboTam
sk3amacmrabHor tematmkn k DOl uw  HeoOXxomuMmocTb
npeoOiafgaHus B 3THUX paboTax MHHOBAIMOHHOTO ITOJIX0Ja
oOpsicagercs: TeM, yto CIIA MOryT morepstb MHpPOBOE
JUAEPCTBO B JAaHHOW oOjJacTH, a 3TO MecTo Oyzer
HEMEJJICHHO 3aHATO APYTMMH CTPaHaMH, BEPOSITHEE BCETO
n3 A3naTcko-THXOOKEaHCKOTO pernoHa. OTH CTPaHBI
moayr Ha o0ble  puUCKM B BBIOOpe  Hamboiee
OIITUMAJIbBHBIX CTpaTeFHﬁ, IOCKOJIbKY HaxoAATCdA B POJIH
JNOTOHSIOIMX. B CBsI3M ¢ 3TUM, MOAKIIOYEHHE CaMOH
mornHoi B CIIIA Hay4HO-TEXHUUYECKOH HH(PPACTPYKTYpHI
DOE B BuIe He TOJNBKO HAyYHBIX HAIMOHAJIHHBIX
71a00paTopuii, HO ¥ HALIMOHAIBHBIX J1A0OPAaTOPHI SIIEPHOTO
OpYKEMHOr0 KOMIUIEKCA K PpEIICHUIO ATOM cTaBuiei
Ba)KHEHIeH mpo0ieMbl COBPEMEHHOCTH, KOTOpPBIE TaKXe U

CKOODAMHHUPYIOT pPaboTy BEAyNIMX YHHBEPCUTETOB H
MTPOMBIIIUIEHHBIX BEHJIOPOB, - MPUHIUITHATIBHO
HEOOXOIMMO.

Tesuc 6. CrpemiieHHEe K MHPOBOMY JIHAEPCTBY
CIIIA B obOmactTy 9K3aMacIITA0OHBIX CHCTEM M HX
MPUIOKEHUH TOJDKHO OBITh COBMEIIIEHO C MEXyHAPOHBIM
COTPYAHUYECTBOM II0 3TOH JMHHUHU C HENBI0 3((EKTUBHOTO
HUCIIOJIb30BAaHUA MI/IpOBLIX I/IHTCHHCKTyaHI:HI)IX peCprOB nu
JIOCTUKEHUH.

Tesuc 7. Pa3zpaboTka 3x3amacmTabHBIX CHCTEM W
TEXHOJIOTHH WX TPUMCHCHUS IS PEHICHUS Ba)KHEHIINX
3amau kK kouiy 2020 roma paccMaTpuBacTCs —Kak
KaueCTBEHHBIA TepeXxoJ B OOJACTH OCHOB M TEXHOJOTHH,
OpraHH3aIiu COOTBETCTBYIOLICH uH(ppacTPyKTypHI
WCCNEeIOBaHUH ¥  Pa3pabOTOK sl  CO3JAHUSI CHUCTEM
3erradiionca u ifotaduionca, B KOTOPbIX OyIyT MPUMEHEHBI
HOBeﬁH.IHe JOCTHXKCHUA HaHOTeXHOJ’IOFHﬁ.

© 2017 Global Journals Inc. (US)

(H) Volume XVII Issue II Version I E Year 2017

Global Journal of Computer Science and Technology



Global Journal of Computer Science and chhnolog) (H) Volume XVII Issue II Version I E Year 2017

Takum oOpaszoM, s (HOPMHUPOBAHUS MHEHHS O
MPOEKTaX  OK3a(JIONCHOH TEMATHKH MOXHO  Temepb
paccmarpuBaTh, B OCHOBHOM, pabotel DoE. ®opmupoBanue
kpymHoro mnpoekta DOE 1o cosmanmio sx3aduorncHoit

MalInuHbI Ha  3BOJIOIMOHHBIX nim WHHOBAIIMOHHBIX
npuHOUIax 3a1CPIKUBACTCA. Ceiiuac BBITTOJTHACTCA
MHOXCCTBO HEOOIBIIHX IIPOCKTOB 110 Pa3sHbIM

HAIPaBJICHUSIM GONBIIMM KOJIUYECTBOM IPYIIIL.

B uenom, B Hacrosiiee Bpemss B DOE umerorcs
CIHEMyIOIIMEe  HampaBieHuss  paboT [0  TeMaTHKe
9K3aMaciITabHBIX CHCTEM (3TO ceifuac Ha3BIBAOT “€xascale
ecosystem”, sk3amacirtabHas SKOCHCTEMA, KOTOPHIE B
2013 roay mo/KHBI HOTONHUTECS Hanpasiennem OS/R win
«JK3aMacIITabHbIC OIEPAIIMOHHBIC CHCTEMBI H CHCTEMBI
HOJIEP’KKH BhIMoJIHeHus porpamm» (Exascale Operating
and Runtime Systems).

Janee mnpuBeneM KpaTKWe CBeAeHHS 00 3THX
IIporpaMmax. Ota nHdpopManus CIELUAIBHO
CTPYKTYpHpOBaHa Tak, 4TOObl B OyaylieM BHOCUTH
JanbHEHIINe YTOYHCHUSI.

B 4acTu TEXHOJIOTMH CO3IaHHsI MPOLECCOpa 3TOT
MPOEKT CBsA3aH ¢ paboTamy MO JMHUHM apXUTEKTyphl Intel
MIC (Many Integrated Core), kotopast B HacTosiiee Bpemst
cTana HassBathcs Xeon Phi. Drto wmmkpompormeccop co
MHOXXECTBOM OOJIEIIEHHBIX 4-X TPEHOBBIX SIEP C CHCTEMOM
koMaH X86 u BekTOopHBIMH pacimpenusmu. B 2012 roxy
BBITIIENT oGpaser comporeccopHoit wiarsr Knight Corner ¢
TaKuUM MUKPOIIPOLECCOPOM, HU3TOTOBJICHHBIM 110
TeXHOJOTuH 22 HM, uMeromuM Oonee 50 MporeccopHbIX
anep. Ora tuiata copepxkur 8 I'Gaiit mamstu GDDR5 wu
TIOJIKJTIOYAeTCS qepes HIAHY PCI Express.
[TpoM3BOAUTENBHOCTE TAKOTO —COIMpOLEccopa OKOJo 1
Tomonc. DToT comporeccop BHUACH NPWIOKEHHIO Kak

BBIYHCITUTENBHBIA y3€)1, paboTalomuii 1I0[ YIpaBICHUEM
OC Linux, Tak 4To €ro MCIOIL30BAHUE OXHUAAeTca Ooiee
MPOCTHIM, YeM COBPEMEHHBIX TPAPUIECKHX MPOLIECCOPOB.

B yactu texnonoruu namstu Intel B a3Tom mpoekre
6ynmer paborats ¢ Micron Technologies nax co3nanuem
rubpuanoro xkyoa mamstu (HMC, Hybrid Memory Cube).

Oto BapuanT TexHomormn 3D cOopku  KpuCTaUIOB
MpPOLIECCOPOB M MAMATH, YTO JO/DKHO 3HAYHTEIBHO
MOBBICUTh  MPOIYCKHYIO  CHOCOOHOCTH  HMHTepdelica

Ipoleccopa ¢ MaMsAThl0 U CHU3HUTH 33J€P>KKU 00palieHui K
TIaMATH.

Hampumep, 9K3aMacuITaOHbIe TIPUIIOKEHHUS
pa3pabaThIBAlOTCS YK€ B HACTOsIEe BpeMs B IIEHTpax
pa3paboTKu, Kak M CIICIHAIBbHOEe 000pYAOBaHHE IS ITHX
npunokeHnil. Tak 4To BEpOATEH M BapUAHT MOSBJICHHS HE
onHoro (Hampumep, B OKpumxkckoit naboparopum), a
HECKOJIBKUX 00pa3loB SK3aMacCIITa0HBIX CHCTEM, IPUIEM B
9THX IIEHTPax co-pa3paboTku, T.e. B Jloc-Amamocckoil u
Aprouckoit maboparopun, 1aboparopun Canauna.

Kcratn,  Jloc-Anmamocckas ~ mabopatopus u
naboparopus Cangma o0pa3oBanyM HEJABHO COBMECTHBIN
neatp ASEC, mnpuuem naGopatopust Canmma TaKKe
cotpynaudaer ¢ OKpumKckoil naboparopuell B paMkax
paboT obpasoBanHoro B DOE MHcTHTyTa mEepCrieKTUBHBIX
apxuTekTyp M anroputMmoB. Jlaboparopus Cangma u Jloc-
Anamocckast nabopaTopus UMEIOT MOIIIHBII
MPOM3BOJICTBEHHBI KOMILJIEKC, BBINOJHSIOMNN BCE BUJIBI
pabot, BKITI09Yas U pabOTHI IO HAHOTEXHOJIOTHISIM.

B tabmumiax 1 u 2 npuBeneHs! “ TOPOKHBIE KapTHI’
peanu3anum CYIIEPKOMITBIOTEPOB 9BOJIFOLOHHOTO
HampaBieHns B OKPHIDKCKON M AProHCKOH J1abopaTopusX.
Py6ex B 30 PFlops B3at 8 2012 roxy.

Tabnuya 1: OUEHKH XapaKTEePUCTUK CUCTEM, CO3/IaBaeMbIX Ha 3Talax dK3a(IoNCHOro NPOeKTa ¢ IPUMEHEHHEM TSDKEIBIX
MIPOLIECCOPHBIX SAEP

CucremHasi T'onbl BHETPEHHSI CHCTEMBI

XapaKTepUCTHKA 2009 2011 2015 2018
Obwas muxopas 2PF | 20PF | 100-200 PF 1EF
[POU3BOAUTENLHOCTD
OOt 06rem 0.3PB | 1PB 5PB 10PB
OIIEPATUBHON NaMSTH
Iuxosaz 125GF | 200GF | 400 GF 1-10 TF
[POU3BOIUTENBLHOCTD Y3i1a
IpomyckHasi CHOCOGHOCTH MaMSATH y3/1a 25 GB/s | 40 GB/s 100 GB/s | 200-400 GB/s
KonnuecTBo snep B y3ie 12 32 0(100) 0(1000)
(mapayienusm y3ia)
TTpomyciras cnocobrocts 15GB/s | 10GB/s | 25GB/s 50 GB/s
ceTeBoro HHTepdeiica y3na
KonruecTBo y3510B B cucreme 18,700 100,000 500,000 0(Million)
KosnnuecTBo siep B cucreme (obumii mapamwtenusm) | 225,000 | 3 Million 50 Million 0(Billion)
Obmas MomHoCTs: 6MW | ~10MW | ~10MW | ~20 MW
OTpeOICHHS
Obmem 15PB | 30PB | 150PB 300 PB
BHELIHEH aMATH
[TponyckHast ciocOOHOCTh BBOJIA-BBIBO/IA 0.2TB/s 2TB/s 10 TB/s 20 TB/s
MTTI, Bpemsa mexcay Days Days Days 0(1Day)
NpephIBAHUAMY [0 OO0 WM OTKa3y CHCTEMBI
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B Oxpumkckoit  nmabopaTopud  MOTCHITHAI
MozaepHu3auu cynepkomnbioTepa XC30 no 100 Pflops, a
Ui AproHckoil JabopaTropuu pa3pabaThiBaeTCs HOBBIH
CYHEPKOMITBIOTED IBM BlueGene/R c
npousBoauTenbHoCcTRIO 10 100 Pflop/s, o GymeT BBEneH B
skcmuryatanuio B 2015 romy. Kpome Toro, dupma IBM

TOTOBHT HOBBIN BapUaHT CYIEPKOMITBIOTEpA HA 03¢ HOBOTO
Mmukponporeccopa Power 8. Ilo wunbopManmu wu3
SKCIIEPTHOU cpenbl, 310 256 smep, sapa TpexX TUIOB —
CYNEPKCKAISIPHBIE, JIETKHE W JIETKHE C BEKTOPHBMHU
YCKOPHUTEISAMH, BCe sA/pa 6-TpeIoOBBIC.

Tabnuya 2: OUSHKH XapaKTePUCTHK CUCTEM, CO3/IaBaeMbIX HA 3Talax 3K3a(IIOICHOrO MPOEKTa “JIETKOro” HarpaBICHUs

CucremHasi Tojtb1 BHEAPEHNUsI CHCTEMBI

XapaKTepHCTHKA 2004 2007 2012 2015 2019
HaumenoBanue cucteMbl/aTana BG/L BG/P BG/Q (ONE) TWO THREE
O01mas nuKoBast 1127 PF
HPOM3BOHTETHHOCTS 0.37 PF 1PF 27 PF 309 PF (1127 EF)
O6mit oFseM 0.034 PB 0.151 PB 2147 8.500pB | 22770
OTIePAaTUBHOM MaMsITH PB PB
[TukoBas
NPON3BOIMTENBHOCTD y3Ia 5.6 GF 14 GF 205 GF 1178 TF | 4.301 TF
IpomyckHast ciocoGHOCTB 5.6 GB/s 13.6 GB/s 42.6 GB/s ? ”
naMsITH y3Ja
OO6beM MamsITH y3iia 0.5 GB 2-4 GB 16 GB ? ?
Konnuectso sinep B y3ne 5 4 16 30 9
(mapasutenusm y3ia)
TakroBass uacrora (GHz) 0.7 0.85 1.6 2.3 2.8
KonuquTBo 3aIly CKaeMbIX 4 4 8 16 16
omepauni 3a TakT B sApe
IIporyckHas ClIOCOGHOCTB 2.1GB/s -3D torus | 5.1GB/s-3D torus | 40 GB/s-5D torus 5 5
ceTeBoro uurepdeiica ysna 0.7GB/s —tree 1.7GB/s-tree 4 GB/s extlinc ' '
KonnuecTBo y37I0B B CHCTEME 65536 73728 131072 262144 262144
KonnuecTBo siiep B cucteme 0.13 0.3 2 8 25
(o6umit mapatenu3m) Million Million Million Million Million
O01mas MOITHOCTh HOTPEOICHUS 2.5MW 4.8MW 8MW 30MW 40MW
KomnmiaecTBo y3110B B cToliKe 1024 1024 512 1024 1024
KonmuecTBo croex 64 72 256 256 256
ITukxoBast NpOKU3BOAUTEIBHOCTD CTOMKH 577TF 14 TF 105 TF 1 526 4-;'24

3a 2011-2014 roger NUDT paspabotan HOBY:O
CYNEepKOMITBIOTEpHYI0 cuctemy lTianhe-2 — mudp «[lomer
pakona», C TPOHM3BOIUTEIBHOCTHIO 30 Petaflops.
OskumaeTcss MCIOJb30BaHWE MHKporporeccopos Godson-
3C wim Godson-4A, MyJIbTUTPEIOBBIX MUKPOIIPOLIECCOPOB
FT-1500, HOBO# BepcuM KOMMYHHKAIMOHHOM cetu Arch.
Orta pa3paboTKka MPOTHBOIOCTABISETCS AMEPHKAHCKOMY
cynepkommbiotepy IBM Sequoia na 18-snepubix (4 tpena
B siape) mukponpoueccopax PowerPC u 5-mepHoit cetn
tuna Top. CTaBUTCA IENb TPEB3OHTH aMEpUKAHCKHMA
cynepkommbiorep B 1.5 pasza. Ecte cBemenms, 4to 3TOT

CYIIEPKOMITBIOTED YK€ TPAKTHYECKH TOTOB, HO 3TO
CKPBIBAETCS.

o 2016 rozaa YeThIpeM BEAYIIUM
HCCIIEIOBATENBLCKMM  IleHTpaM  Kutas ~ MuHHCTEpCTBa

O0opoHbl, MuHHCTEpCTBa IHEPreTUKH M MUHHCTEpCTBA
o0pa3oBaHUs W MPOMBINLUICHHBIX TexHomoruit Kutas (3to
National Air and Space Intelligence Center (NASIC),
NUDT, ICT u National Applied Research Laboratories
(NARL)) mocraBnena 3agaya pa3paboTaTh M BBECTH B
9KCIUTYyaTaI[I0 BBIYUCIUTENBHBIA KOMIUIEKC IO/ KOJOBBIM
Ha3BaHUEeM «TalBaHBCKUH sCTpeOG» MPOM3BOAUTEIHEHOCTHIO

100 Petaflops. Ilpu 3TOM BaKHEWIIYIO pPOJb IOJDKHA
ceirpath TaiiBanbckas (Gabpuka TSMC; oma Ha 60%
npuHaanexxut Kurato, Ha 20% npunamnexur SmnoHnn, Ha
20% — wuHocTpanHoMy Kamutamy CIIA wu 3anagHoit
EBpornb (o mauubiM Koutia 2011 roma). Ilo nanHbIM Ha
centstops 2012 roga mons Kurass 8 TSMC cocrasmsier yxe
75—80%.

I'eTeporeHHslil CyNEpKOMIIBIOTEP, BKIHOYAOLIUAN
TPU THUIA MAacCCOBO-MYJIBTHTPEAOBBIX MHKPOIPOLECCOPOB,
KJIacCHYECKHe CyTepCcKasipHbIe MHKPOIIPOIIECCOPHI,
rpaduyeckue MUKPOIIPOIIECCOPHI u CeTeBbIe
MUKporpolieccopsl. bazoBbrit Mukpomnponeccop — CT-2,
BO3MOXHBI ero Mmomupukauun. Kouctpyktus 4D ¢
JKUJKOCTHOH  CHCTEMOH  OXJaXACHWSA. 3Aech OyayT
HCIIONB30BAThCSl  HOBBIE ~ MHKPOMPOLIECCOPBI  JIMHEHKH
Godson-3 u Godson-4 C TsKeIbIMH CYNEepCKaIpHBIMU
sapamu, a takke JmHedika Godson-T ¢ merkumu siapamu
(Tuna mukpomnporeccopa Tilera).

Hauunas ¢ 2007 roga SmoHust He MMeEIa CHUCTEM,
BXOJSIIIMX B MEPBYIO JecsaTky crnmcka 10p500, T.e. cucteM
netadIoNCHOro  Kiacca NpPOU3BOAMTENBHOCTH. HoBble

© 2017 Global Journals Inc. (US)

Global Journal of Computer Science and 'l‘cchn()l()g‘\' (H) Volume XVII Issue II Version I E Year 2017



7

) Volume XVII Issue II Version I E Year 201

uter Science and Technology ( H

Global Journal of Comyj

IUTaHBI Pa3BUTHS UMEITH LEIb U3MEHUTH 3Ty CHUTYALHIO, 9TO
U npousonuto cHavana ocenbro 2010 roga (Tsunami 2.0), a

notom sietom 2011 rona (K-xommerotep).

Tsubami 2.0 6bu1 0 3amymien ocenpto 2010 roma u
nonan Ha 4-e¢ MecTo HOsAOpbckoro cmmcka 10p500 C
MUKOBOM  mpomsBoauTensHocThio 2,39 PFLOPS m
MPOM3BOAUTENbHOCTRIO Ha Tecte Linpack oxomo 1.2
PFLOPS. C 2013 mo 2015 mianupyercst pa3paborarh
OOHOBJICHHYO BEPCHIO Tsubame 3.0
npousBoauTesbHoCcThI0 30 PFlops, notpedsieMast
MOIIIHOCTh olieHnBaercsi Ha ypoBue 1 MW, a croumocts —
okono 65 muH. pomtapos. CymepkoMnbloTepbl [subame
MOXXKHO OTHECTH K CYIEPKOMIIBIOTEpaM TPaauLMOHHOTO
KJIaCTEPHOTO THIIAa. JTO HANpaBJeHHE He CUUTACTCS Kak
OCHOBHOE, OTIpEJIEIISIONIee Oymymee obacTu
CYNEepKOMITBIOTEPHBIX ~ BhIUMCICHUN  Smormn.  PaboTsl
BelyTcs B TOKHICKOM TEXHOJIOIMYECKOM HHCTHUTYTE.

K-xommbrorep — Camblif MOIIHBIM M CTaTyCHBIN
CyNepKoMIIbIoTep SMoHUH, pa3pabOTaHHBIM 1O IMporpaMMe
CO3IaHMs NIePCIIEKTUBHBIX CTPaTErM4YeCcKHX
CYIEePKOMITBIOTEpOB. ['0JI0BHASI OpraHU3aIHs 3TOTO POEKTA
- WHCTUTYT GU3MYECKHX M XUMHYCCKHX HCCICIOBAHHUM
(RIKEN). 3tor wuHCTHUTYT Hamboiiee NPUOMIKEH K
MuHuCTEpCTBY 00pa3oBaHus, KyJIbTypbl, CIIOPTA, HAYKA W
TEXHOJIOTUU (MEXT), OTBEYAIOIIET0 3a
CYHEPKOMITBIOTEPHYHO TEeMaTHKY, SIBJIACTCS ero
UCCIICIOBATENECKUM  LICHTPOM. ODTOT MPOEKT MOXHO
CUUTATh SIMTOHCKMM OTBETOM Ha aMEPHKaHCKHI MPOEKT
DARPA HPCS.

B o0meit cnoxHOCTH, 3TOT MpOEKT co3aanus K-
KoMImbtoTepa oborencst B 1 mupa. eBpo (okono 1.5 muips.
nostapoB). ITukoBasi MPOM3BOIUTEIBHOCT K-KOMIbIOTEPa
~ 10 PFLOPS, npousBomurensHOCTh Ha TecTe Linpack —
8-9 PFLOPS, HO camas BakHas XapaKTepUCTHKA —
BO3MOXHOCTh JIOCTHXKECHHSI HA PEATbHBIX MPHIOKEHHUIX
npoussoauTensHocty okoio 1 PFLOPS. B kavyectse Takux
OPUIOKEHAN  pa3pabOTYMKK OPUCHTHPOBAIUCH Ha 8
NPUKIAIHBIX 00JacTeif, MpH 3TOM B KauecTBE IJIABHBIX
oOmacteil ObUTM BbLIENEHBl HAHOTEXHOJOTMM M 00JacTh
JKHBBIX CHCTEM.

HmeroTcss  TakkKe  OAapTHEPCKHE  MPOCKTHI
rOCyapCTBEHHOTO M YaCTHOTO CEKTOpPA, OPHEHTHPOBAHHEIC
Ha pa3pabOTKy MPOrpaMMHOIO OOCCIICUCHUS CHUCTEM
sk3aypoBHst. Onun u3 takux npoektoB — EADI (Exascale
Application and Data Initiative), Bo3rnaBnsiemsiii hupmoit
Fujitsu u mpencrasnstonuii co00 3aKITIOYUTEIBHBINA Tl
paspaborku 10 PFLOPS-oii cucremsr (RITKEN NGS, K-
KOMITIBIOTEP) Ul SITOHCKOro mpaButeibcTBa. EADI — aro
KOMIUIEKCHBIM ~ IIPOEKT,  KOTOpPBIM  BKJIIOYAET  BCE
HampaBieHust pabot FujitSu mo nmHHE 3K3a(ITONCHBIX
BBIYUCIICHUH.

OCOOHSKOM CTOHWT TMPOEKT CO3JaHHUSI BOCHHOTO
CyHepKoOMITbIoTepa 3K3amaciitabuoro ypoBHs «Ctpena
BpPEMEHH», KOTOPBIi pacCMaTpUBAeTCs Jaiee B OTOM
pasgene. BemyTrcs paboTel 1Mo OHO- W KBaHTOBBIM
KOMITBIOTEPaM, HO uHbOpMaLUH 0 CO3/IaHUH
CYNEPKOMITBIOTEPOB Ha 3THX TEXHOJOTHUSIX [TOKA HET.

© 2017 Global Journa Is Inc. (US)

Jo wHemaBHero BpemeHHM B 3amagHoil EBpome
Oonblias 4acTh paboT B 0OJIACTH CYNEPKOMITBIOTEPOB U
CYIEPKOMIIBIOTEPHBIX ~ BEIYMCICHUH OBIIa  CBsi3aHa C
pa3paboTKOM TOTO WJIM HHOTO NMPOTPAMMHOT0 00EeCTIeUeHH,
MHOXKECTBa MPHUIIOKEHHI, a TaK)ke HOBBIMH HAIPaBJICHUSIMU
B 00JaCTH 3IIEMEHTHO-KOHCTPYKTOPCKUX  TEXHOJIOTHUH.
3HaYUTEIbHAS YaCTh CIICIMAIMCTOB paboTana u paboTacT B
¢unmanax aMepuKaHCKHX (UPM, IpUYEM HX MpPUBJICYECHHE
K Takod paboTe cO CTOPOHBI aMEPUKAHIIEB — CO3HATEIbHAs
U LIMPOKO TPOBOAMMAS  IOJMTHKA  HCIIOJIb30BAHHS
3apyOeXHBIX BBICOKOKBATU(HIIMPOBAHHBIX PECYpCOB B
nntepecax CIHIA.

OpUrnHaIbHBIX WHHOBAIIMOHHBIX
CYNEPKOMITBIOTEPHBIX HPOEKTOB, TEM 0O0Jiee CBSI3aHHBIX C
pa3paboTKoil COOCTBCHHOW 3JIEMEHTHOW 0a3bl, HE OBLIO,
XOTsI BO3MOYKHOCTH JJIsl TAKUX paboT SIBHO OBUIM U €CTh, HO
NPOBOJMJIACH IOJHUTHKA IIOJHOCTHIO OPHEHTHUPOBATHCS B
9THX  BONpOcax  Ha aMepuKaHCKHEe  pa3pabOoTKH.
Hckmouennem 6bu1a TOJIBKO pa3paboTka
KOMMYHHKauouHo# cetn EXTOLL.

B nocnennue aBa roga cutyanusl craja MEHSThCH,
NOSIBUJIACh MOJMTHYECKasi BOJs UMeTh B EBpore Gosbiyto
CaMOCTOSITENILHOCTh B TaKOW BaKHEHIIEW OTpaciu, Kak
CYIEPKOMITHIOTEPHBIC TEXHOJOTHMH M HMX MPUIOXKEHHs. B
CBSI3M C OTHM, MOSBIINCh HHHOBAI[MOHHBIC MPOCKTHI
CO3/IaHMsl aMMapaTHBIX CPEACTB MYJBTHIETA(QIONCHBIX U
sk3aduioncHeix cucteM, Hampumep DEEP (C nmpumenenunem
Xeon Phi, cerm EXTOLL, mpaBma mpu 3HAYHTENEHOM
yuactuu Intel), Mont Blanc (sapa ARM wu rpaduyeckue
yckoputenu  Nvidia). 3amymen KpymHeWmuii  HpoekT
pa3paboTKK MPOrpaMMHOr0 0OECIICUeHHsI IK3aMaCIITaA0HBIX
cucrem CREST.

ITpu 3TOM psAx MPOEKTOB OBLT 3aIlyIIEH ¢ CHIBHBIM
y4acTHEM POCCHICKON KOMMaHuu T-miatopMsl, KOTopas
KpOME  KJIACTEPHBIX  CYNEPKOMIIBIOTEPOB IPH  ITOM
BBIXO/IMJIa U HAa WHHOBAI[IOHHBIE BO3MOXXHOCTH CO3/IaHHs
COOCTBCHHOW  DIIEMEHTHO-KOMIIOHEHTHOW  0a3pl.  EcTh
MHEHHE, YTO HMMEHHO 3TO M OBUIO TJIABHOW NPHYMHOM
3aHeceHHs KommaHuu T-muratdopmsr B Mapre 2013 roga B
CIIIA B 4epHBIil CITUCOK.

3HaKOBBIX ~ YCIEXOB [0 JIMHHM  CO3/aHHUS
MYJIbTUIIETA(IONCHBIX CYNEPKOMITBIOTEPOB u
MIPOJIBMXKEHHST K 3K3a(pJIONICHBIM CHCTEMaM MOKa HET, XOTS
HECKOJIBKO KPYITHBIX KJIacTepoB COOCTBEHHOH pa3paboTkKu
y)Ke TMomaly B BepXHIOK YacTh cmucka [10p500 wu

OpraHU30BaHO HECKOJIBKO BBIYMCIUTCIBHBIX LECHTPOB,
OPHEHTHPOBAaHHBIX B  OyaymieM Ha  BBIYHCIICHHA
9K3a()IIONCHOTO YPOBHSI.

Camprit MOILHBII CYyIIEPKOMIIBIOTED

meTadIIonCcHOTO YpoBHS OBLT HemaBHO paszpaboran B OI'VII
POAL-BHUNUD® (r.CapoB). Dta opraHusamus SBISETCS
peambHBIM JIMAEPOM B CETMEHTE CYIEpKOMIIBIOTEPOB
BBICHIETrO JHara3oHa Npou3BoauTeIbHOCTH. OUeBHIHO, YTO
MMEHHO Ha OTy OpraHM3alMi0  ClieJlaHa  CTaBKa
[IpaBuTENBECTBOM B BOIIPOCE CO3JIAHUSI CYNEPKOMIIBIOTEPOB
ypoas 10, 100 m 1000 Ildnomc. Drto mnpenmpusitne
SIAEPHOTO OpyKEeHHOTO KOMIUIEKCA U aTOMHOH



MPOMBINIIICHHOCTH, 4YTO Bce oOBscHseT. 'K «Pocarom»

nogrorosmwiia B Mae 2011 roma Konumenuwro 1o
9K3a(DJIOTICHBIM ~ TEXHOJOTHSM, B  €¢  IOJTrOTOBKE
Y4acTBOBAJIM  HECKOJIbKO opranmsanuii  (/lenaprament

pa3BUTHS HAyYHO-TIPOW3BOACTBEHHOTO OJIOKAa SIOKPHOTO
opyxeitHoro komrmiekca, OI'VII «POAL-BHUNDD»,
OI'VIIT POAL-BHUUT®, [lemapTtamMeHT  pa3BUTHUS
Muno6puayku Poccrn, ®I'YII «<HUU «KBant», UTIM mmM.
M.B Kennemma PAH, UIIC um. A.K. Amnmamassaa PAH,
HUNCHU PAH, MCI] PAH, HUMUMM um. H.I'. YeGotapera
npu KI'Y, HHI'Y wmm.H.MW.JlobaueBckoro, MIY mm.
M.B.JlomonocoBa, MAU, MI'TY um. HD. Baymana), a
OI'VII POAL-BHUND® Oblia roa0BHON.

T-mnardopmer u MI'Y um, M.B.JIlomoHoCOBa — 3TO
JIpyras Tpymnmna pa3paboT4YMKOB, OHH HEJAaBHO MOIIHCAIH
MemopaHIyM 0 HaMEepeHHSIX 110 COTPYAHUIECTBY B 00JIaCTH
CO3/aHUSl  CYNEPKOMIBIOTEPOB  HOBOTO  ITOKOJEHHUS
9K3a(DJIONCHOTO  YPOBHA. OTO KOHKYPEHTBI  TPYIIIIHI,
Bosrnasissemoi OI'YII «POAI-BHUNDD».

OcHoBy eme ofHOH rpymmel cocraBmsaor WIIM
M. M.B Kengpima PAH u ®I'VII HUM «KBant» — nBe
opraHuzanud ¢ OONBIION UCTOPHUEH B  HECKOJBKO
JIECSITHIICTUN COBMECTHBIX paboT. Kpome coTpymHmuecTBa ¢
OI'YIT'POAL-BHUUD® oHH BemyT psii MPOCKTOB
CaMOCTOSITEIIFHO, MOCKOIBKY Pa0OTalOT TIIaBHEIM 00pa3oM
B APYTUX NPUKIaTHBIX oOmacTsx. B mocnemHee Bpems x
stoi rpynne npucoenuHmmucs 3AO «BT-Koncantusr»,
00O «E-tporuk», CIIOI'TIY, ®I'YII BO «BuemTexHuKa»,
IenTp MHXEHEPHBIX Pa3pabOTOK (u3muecKoro (hakyipTeTa
MI'Y. Bcerma Opmo corpymamuectso ¢ UIIC mm. AK.
Aitnamazsaa PAH u OAO «HUIDBT>», MCII.

Ilo MHHOBAIMOHHON JWMHUK TOKa CO3JaHBl TPU

HEHTpa  COpa3pabOTKH  CHELHAIBHBIX  3K3a(IIONCHBIX
CYNEpPKOMIIBIOTEPOB A CICOYIOIIMX  OOJNacTei:
marepuanobeaeHne (LANL — ronoBHHOH HCHOTHUTEND),

nepcrekTuBHbIe peakTopbl (ANL — roJoBHOH HCTIOIHUTENB)
u mporeccst ropenust (SNL — ronoBHoO# UCIOIHUTEND). DTO
HAIPaBJICHUE MOXXHO OXapaKTePH30BaTh KaK ONTHMH3AIHIO
npumeHernss KMOII-texnonornii. Bemercs MHOXECTBO
HEOONBINNX TPOEKTOB (PYHIAMEHTAIBHBIX HCCITEIOBAHUH,
TPUYEM OJHO W3 OCHOBHBIX HAMPABJICHUI — HOBBIE MOJEIH
OpTaHW3aINK MapauieJbHEIX TPOTrPaMM I 9K3a(IIOTICHBIX
CYIIEPKOMITBIOTEPOB, ~ HOBBIE  [UN-time  cuctembl ©
OIEpPAIHOHHBIC CHCTEMBI, HOBBIC CPEICTBA MMapaJlICIEHOTO
IpOrPaMMHUPOBAHHS.

KpynHass ”HHOBaIIMOHHAsT TIpOTpaMMa pa3paboTKH
B DoE HHHOBALHOHHOT'O 9K3a(IIONICHOTO
cynepkoMmbioTepa oxwumaercs mnocite 2013 roma. B
HACTOsIIIeE  BpeMss Uil TOJICPKKH  OCHOBHBIX
MPOMBIIUICHHBIX BEHIOPOB 3alylieHa MpenanpuTenbHas
nporpamma FastForward mo paspabGorke mporeccopoB u
MOJIyJIel aMATH, a TAKKE CHCTEMBbI XpaHeHHUsI TaHHBIX. [1o
MHEHHIO aBTOPOB, HAWOONBIIMA HMHTEPEC MPEACTABISACT
npoekT ¢pupm Cray/NVIDIA Echelon.

KuTaii TpaIulMOHHO BUPTYO3HO BOCIPHHUMACT,
KOMMUPYET W Pa3BUBACT UY)KUE MPOCKTHI, MPHUMEHSS MPH
5TOM HOBEHIIIHE TEXHOIOTHH, KOTOPHIE TAKKE YACTO UMEIOT

HHOCTPAaHHOE TPOUCXOXKACHHWE, dacto u3  SImoHuH,
Cunranypa u TaiiBans. BeayTcs 5SBOJIONMOHHBIE U
WHHOBAIlMOHHBIC HAIpPaBICHUA. | JMaBHBIM pa3pabOTUMK —
MunucrepctBo  oboponst  Kuras B Buge NUDT,
YHUBEpCUTETa 0OOPOHHBIX TeXHOJOTHI Kutas.

ITo 3BONIOUUOHHON IJHHHUHM aBTOPHI OIICHUBAIOT
orcraBanue kuras ot CIIIA ne 6onee 2-3 ner. B HacTosmee
BpeMst cobpaH cymnepkommbiorep Tianhe-2 (mpoekt «[lomet

IpakoHa») ¢ mpousBoauTenbHocThio 30 Ildromc. Ota
paspaboTka TmOKa He aduIIMpyeTcs, IPUMEHSETCS
aMepHKaHCKass M COOCTBEHHasl »JeMEHTHas 0a3a, Kak

MHKporponieccopsl, Tak u cereBele CBUC. B 2016
rogynomked  Obitb moctpoen 100 IldmomcHsrit
cyrnepKoMITbioTep (mpoekT «TaiiBaHbCKHi SICTPe6>).

[To MHHOBAMOHHOM JIMHUH MOKA M3BECTHO JIUIIb
o mpoekrte CT-2 co3maHdsi BOCHHOTO CYNEPKOMIIBIOTEPA
(mpoext  «Ymap  rpoma»)  3K3adJIONCHOTO  YPOBHS
IMPOU3BOAUTCIIBHOCTHU JJIs1 puIcHuA I/IHq)OpMaI_ll/IOHHI)IX
3aja4, Ha 0a3e KOTOPOro MOCPENCTBOM M3MEHEHHs OanaHca
B HCIIOJIb3YEMBIX MUKPOIMPOIECCOPaX Pa3HOTO THIA MOXKHO
MOCTPOUTH IK3a()IONICHBIN CYEPKOMIIBIOTEP H YISl HAYYHO-
TEXHUYECKUX pacueToB. [0 HMEIOIUMCS CBEICHHSM, B
OCHOBY 3TOr0 MpOEKTa OBLUIM TOJNOXKEHBI POCCHACKHN
npoexkt CKCH Awnrapa u amepukanckuii ParalleX.

Slnonus Oojiee caMOCTOsITENIbHA W KpeaTHBHA B
CBOMX IMPOEKTaX, OTIMYACTCS CHIILHOH 3aKPBITOCTHIO.
HmeroTcst 3BOJIOIMOHHOE W UHHOBAI[HOHHOE HATIPABIICHHUE.
[lo »BONIOIMOHHOMY HampaBIIeHHIO OBUT pa3paboTaH
cynepkommnbtorep  Tsubame wu  K-xommetorep (10
meraduionc), mNpHYeM eciau B [subame Hcmonb3yercs
aMepuKaHCKas sJeMeHTHas 0a3a, To B K-kommbroTepe —
coOcTBEeHHAS. Hameueno co3/IaHue Tsubame-3
npousBoauTesHOCTRIO 30 meTadyiorc.

IIo MHHOBALMOHHOW JIMHUU U3BECTEH IIOKA JIMILb
MPOEKT BOCHHOTO CymepkomibioTepa «CTpena BpeMeHH»,
KOTOpBIi paspabarbiBaeTcss Cuamu camoo00poHsb! SAnonuwy,
HO 3a CYeT H3MEHEHHs COCTaBa MHUKPOIPOIIECCOPOB B
BBIYUCIUTECIIBHBIX Y3JIaX MOXKET OBITH NIEPECOPUCHTUPOBAH
Ha pelICHHE HAYYHO-TEXHUUECKUX 3a/1a4.

[lo nuHMM paboOT MO 3JeMEHTHOH 0asze mocT-
MypoOBCKOH 3pbl JOCTUIHYTbl 3aMETHBIE pE3yJNbTaThl B
00JIaCTH  CBEPXIPOBOJHUKOBOW  AJIEKTPOHUKH, KOTOpBIC
MOXKHO PpACLCHHBAaTh KaK HE XyXe aMEpPHKaHCKUX, IO
KBaHTOBBIM  KJICTOYHBIM  aBTOMAaraM W  KBaHTOBBIM
KoMmbioTepaM.  TpagulMOHHO CHJIbHBI TMO3MIUH IO
KOMMYHUKAI[MOHHBIM ~CETSIM, TJI€ HX MOXHO CUHUTATh
MHUPOBBIM JIUACPOM.

3anagnas EBpoma BemeT mpoeKTHI HK3adIoncHBIX
CyIepKOMIThIOTEpOB 3BoJrOIOHHOr0 THma DEEP u Mont
Blanc, asto HOBOe sBieHHME, paHbIle pPa3pabOTKOU
COOCTBEHHBIX ~aNMapaTHBIX CPEICTB TaK aKTHBHO HE
3aHUMAJIHCh, UCIIOJIb30BaJIaCh aMEepPHUKaHCKask TeXHUKa. EcTh

MOTEHIIAAI OpraHu3aLuH u CaMOCTOSTENBHBIX
WHHOBAIIlMOHHBIX ITPOCKTOB, HO CJIMIIKOM MHOTI'O
crnenuanucToB padorator Ha CIIA u Kuraii. O6cyxnaercs
BOIIPOC  CO3/IAHUSI  €BPOINEHCKOTO  MHKPOAJIEKTPOHHOTO

ruraita tuma ¢upmer Intel. OpraHu30BaHO HECKONBKO
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LEHTPOB BHIMOIHEHHS 3K3a()IONICHBIX BBIYUCICHUH, MHOTO
paboT Bemercs IO MNPOrpaMMHOMY OOECHEUSHHIO ISt
9K3a(PIIOTICHBIX CHCTEM.

B Poccum moka TOmpKO  c(OpMYIHpPOBAaHA
Konmemnus 3x3a(I0NCHBIX TEXHOJIOTHH, KPYITHOE IIeTIEBOC
(uHAHCHpOBaHHWE IMOKa HE OTKPHITO, HO (PMHAHCHPOBAHUE
OTJIENBHBIX HEOOJBIINX HCCIICAOBATENECKUX MPOCKTOB YKE
HAYaI0Ch.

KommgectBo myOnwkamuii 1o 3TOW TeMaTHKE B
Poccun wHeBemnko. Cynsg 1O  OTKPBITBIM  JaHHBIM,
orcraBanne Poccum ot CIA B kimacce 3amad ¢ xoporren
MIPOCTPAHCTBEHHO-BPEMEHHOU JIOKaJIM3aueil oopaieHuii k
mamsaTu cocrasisier okoio 10 pas (tect Linpack, peiituur
Top500), a B kmacce 3agad € IUIOXOM IPOCTPAHCTBEHHO-
BpeMeHHoM nokanusanueii — He menee 100 pas (tect BFS,
perituar  Graph500, Tecr RandomAccess, pelTuar
HPCChallenge).

[I. SUPERCOMPUTERS OF POST MOORE'S ERA

Cunraercsi, 4TO Tpeaesl Pa3BUTHI KPEMHUEBBIX
TEXHOJIOTHI — OKOJI0O 5 HM. MMerTcst OLEHKH, YTO DTOT
npenen Oyner nocturayt B 2020-2024 roay, a npoOiieMsl
HauHyTcs yxe nocne 2014 roxpa, xorma OyIer JHOCTHUTHYT
ypoBeHb 14-15 HM. DTO neccMMHUCTHYECKHE TIPOTHO3bI.

OnTUMHUCTHYHBIE IPOTHO3HI o pa3BuTHio KMOII-
TEXHONMOTUiT 00buHO mcxodaT oT ¢upmer Intel. B
nacrosmiee Bpems Intel u eme tpu pupmer 8 mupe (TSMC,
STMicroelectronics 1 Samsung) MPOMBIIIIEHHO OCBOMIN
TexHoyoruto 22 uM, 310 mpousonuio B 2012 rogy, B TO
BpeMsl, KaK T0 MPOTHO3aM 3TO JOJDKHO OBLIO MPOU3OHTH B
2016 roxy.

BaxkHpl Takke IIaHBl MO YCOBEPIICHCTBOBAHUIO
MOJyJIeHl MaMsTH, MOCKOJIbKY OT HHX CHJIBHO 3aBHCHT
ceifyac OBICTPOACHCTBHE W JHEPronoTpedICHUE CHUCTEM.
®upma Intel Beger pabotsr coBmectHO ¢ pupmoii Micron
Technologies nam co3maHueM THOPHIHOTO KyOa MaMSTH
(HMC, Hybrid Memory Cube).

OnTumMuCTHYECKHE MPOTHO3BI pa3BuTHUs
KPEMHHUEBBIX TEXHOJOTHH B HACTOAIICE BPEMS HECKOJIBKO
YCIOOKaWBalOT, HO  yXe HE  IO3BOJIIOT  CHATB
HalpsDKEHHOCTh B HCCIIENIOBAaHUSIX W pa3paboTkax Mo
HOBBIM BapHaHTaM DJIEMEHTHOW 0a3bl Il IOTHYECKUX CXEM
M TaMsATH, BapUaHTOB  COCJMHEHHS  KOMIIOHEHTOB
KPHUCTAIIIOB U COOCTBEHHO KpUCTaToB. CpoK TOCTHKEHHS
npejiena pa3BUTHS KPEMHHEBBIX TEXHOJIOTHH (OKOHYAHUS
JeiicTBus 3akoHa Mypa) GJIM30K M TeMITbl IPUOIHKESHUS K
HEMY OIEPEKAIOT MPEICKAa3aHusl, YTO BUIHO Ha MpUMEpE
TEXHOJIOTUH 22 HM. PaboTbl 1O CO3JAHUK0 HOBBIX
TEXHOJIOTUIl ANIEMEHTHOH 0a3bl BEIYTCS YyKE HECKOJIBKO
JIECATUIICTUH, HO B HACTOsIIEe BPEeMs HU OJHA M3 HHUX HE
roTOoBa Ui MPAaKTHYECKOTO HCIOIb30BAaHHS BMECTO
KPEMHHEBBIX TEXHOJIOTMH M TOKa peub MOXKET HIATH O
BBIOOpE TEX, KOTOPBIE MOKHO OBLIO OBl MCIONB30BATh XOTS
ob1 uepes 10 ner.

Bwmecte ¢ TEM, JIsd OTACJIBbHBIX BBIYUCIHWTCIBbHBIX
YCTPOMCTB | Jaxe OJOKOB TOTOBBIC PEUICHUS €CTh, €CTh H
SIBHO IIPUOPUTETHBIC HANpPABICHUS HCCIECIOBAaHUM IO
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3JIeMEHTHOH 6a3e OyAyImuX CyNepKOMIIBIOTEPOB C YPOBHEM
npousBoauTenabHoCTH 3eTTa (102') 1 Gosee ypoBHS.

Tem He MeHee, Kpyr 3aHATBIX B 3THX paborax
POCCHHCKMX CIICIIMAIIMCTOB CTajl 0003Ha4aThCs, Hadaaach
paboTra ¢ HUMH Kak C 3KCHEpTaMH AaHHOH obOmactu. B
JalbHEHIIEM JTO IIOMOXKET JaTh Oojiee TOYHBIE U
OOBEKTHBHBIE OIICHKH, HO Y)K€ TEpPBBIA OMNBIT H3Y4YEHHS
STHX HAIpaBICHUH IIOKa3aJ, 4To 3Ty paboTy yxe Topa
BECTU HEMPEPHIBHO, COACHCTBOBATH KOOPANHALIIH.

Hoctmwxenne ¢msnueckux orpanmdennii KMOII-
TEXHOJIOTMH ¥  TPOBOIUMBIE pabOTBI 1O  HOBBIM
TEXHOJIOTUAM, KOTOPBIC HAIIPAMYIO CBsA3aHbl C HAHOMUPOM
U KBaHTOBBIMHU 3((eKTaMH, C/eNald BHOBb aKTyalbHBIMH
HECKOJIBKO 3a0BITHIC B pa3paboTunkaMu
CYNEPKOMITBIOTEPOB B IIEPHOJ] YCIEIIHOTO JIEHCTBHS 3aKOHA
Mypa Bompockl 1m0  (PU3MYECKUM  OTPAaHUYEHUAM
NPOM3BOJUTEIBHOCTH  BBIYUCIHUTENBHBIX —cucTteM. [lpu
OLIEHKE M CHCTeMaTH3allM padoT MO pa3HbBIM BapHaHTaM
NEepCIEKTUBHOW 3JIeMEHTHOW 0a3bl M OLEHKE IpeJesioB
HOBBIILCHUSI TPOU3BOIUTEIBHOCTH CYIIEPKOMIIBIOTEPOB (3TO
ObUIO OJHOW M3 3aJad [OaHHOTO MPOTHO3a) OKa3ajioch
yIOOHBIM HCIOJIB30BATh 0A30BBIE MOJOXKEHHS 3THX padoT, a
MMEHHO. OIEHKY MHHHMAaJbHBIX 3HEPreTHYECKHX 3aTpaT
(orpanmyenue JIsHmayspa), yTBep)KACHHE O 3aBUCHMOCTH
BBIUMCIICHUH W BBIJENSIEMOr0 TEIUia, T.€. CBA3HM MEXAY
uHpopManmeil u TepMoauHaMuKkol (npunimn Heiimana-
JIanpayapa).

[lo mnpeacTaBleHHOMY B pasjene MaTepuaily

MOXXHO AKICHTUPOBATH BHHMAaHUC Ha clIeayromux
ACIICKTax.
1. B HaCcToANICE BpEMs MIPOMBIIIJICHHO OCBOCHaA

kpemuueBas (KMOII) texuonorust 22 HM, HO BCETO
yeThipbMst pupmamu B mupe — Intel, TSMC, Samsung
u STMicroelectronics. Ilo nporuosy Intel, yposens 5
HM Oyzaer mocturHyT yxe B 2020 romy. Cuwmraercs,
YTO JajbHEHINass MUHHUATIOPH3alUs HEBO3MOXKHA, a
3akoH Mypa mnepectaner pabortare He mozxke 2024
roza.

2. DdbodextuBHoe ucnonp3ioBanue KMOII-texHomormii B
OmpKaiiliee BpeMsi U BIUIOTh JJO OKOHYAHHS JIEHCTBHA
3akoHa Mypa CBsI3aHO C pPa3IMYHBIMA THpUEMaMH
ONTHUMU3AIMK, APXUTEKTYphl  (CHeUATU3UPOBAHHbIE
MPOIIECCOPbl U YCKOPHUTENH), MHKPOAPXUTEKTYPHI;
COC/IMHCHUIM HAa KPUCTAJIE W MEXIy KPHCTAJLUIAMH,
KOHCTPYKTHBOB B BHae 3D cOopku monymeit u 3D
CBUC. Paboter  Takoro THITA BEIyTCS )54
paccMaTpHBAIOTCS KaK OCHOBHBIC TMPH  CO3JaHUU
9K3a()IONCHBIX CYMEPKOMITBIOTEPOB, HO OHH CBSI3aHBI C
MIPEOJI0JICHHUEM CITHIIIKOM MHOTHX MPOOIIEM.

3. Hoseie petieHust B obnactu AJIEMEHTHO-
KOHCTPYKTOPCKOM 0a3bl (TexHoJ0ruii nocT-MypoBCKoi
9pbI) MOTYT OOJIErYuTh CO3JaHHME 9SK3a(IIOMCHBIX
CYNEPKOMITBIOTEPOB U CTaTh OCHOBOW ISl CO3aHUsI
CYNEPKOMITBIOTEPOB I 10%0)111704 YpOBHei
npou3BoAuTeNbHOCTH.  OCHOBHBIE — 3amaudl  IpH
pa3paboTke HOBBIX BAapHAHTOB JJIEMEHTHOH 0a3bl.
MTOBBICUTH 4acToTy paboTsl, CHH3HTh
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SHEpronoTpediIeHne, JOOUTHCS BBICOKOTO  YPOBHS
HHTETpaLuH.
CoBpeMeHHBIE  MHUKPOIIPOIIECCOPEI  paboTaroT  Ha

gactore 3-6 GHz.  VYcrpoiictea ma  0ase
CBEPXIPOBOAHUKOBBIX TexHonoruii (RSFQ) moryr
paborath Ha wuacToTe Heckonbkux coren GHz, mo
myONMUKAaUsAIM W3BECTHBI 00pasipl, paboTaBmIe Ha
gacrorax 20GHz u 80 GHz. Vcrpoiictea Ha 0ase
KBaHTOBBIX KieTogHbIX aBTomMaToB (QCA) moryr
paborarhk Ha yacToTe mnopsiaka 1Hz.

TeopeTHUecKuii mpezen 3aTpaT Ha 0OpabOTKy OJHOTO
Oura wuHpOpManmMu B OOBIYHBIX  KOMIIBIOTEpAX
HEPEBEPCHBHOTO  THIMA  COCTABIICT KT In2
(orpannuenue Jhugayspa, manee s OpocToTel KT).
Jns yerpoiictB Ha coBpeMeHHBIX KMOII-TexHOMOTHAX
XapaKkTepHa OIIeHKa 3aTpaT Ha OuWT oOpabaThIBaeMOi
uapopmammu okoo 1000000 KT. U3 myOnmkaumit
M3BECTHO O TIIOJNYYCHHH Ha JKCIEPHMEHTAIBHOM
cymMMaTope Ha Oaze RQL-rexnonornu
(omrumusupoBanHOro Bapuanta RSFQ-texnosormii)
satpar Ha omma Owmt B 1000 KT. Bsuto Taxke
OyOJIMKOBAaHO, YTO NpH Hcnons3oBanud NSQUID
TEXHOJIOTHH (ellle OJMH ONTHMU3HUPOBAHHBIA BapHaHT
RSFQ) Obul0 mMmONy4eHO, YTO HA YCTPOMCTBE THUIIA
CIIBUTOBBII PETHCTp 3aTpaThl HA OJUH OUT COCTABIISAIOT
Heckobko KT. DTo 0OHAIEKUBAIONINE PE3YIBTAThI, HO
clienyeT TMpU3HATh, YTO TaKUE TEXHOJOTHH TOKa
OPUTOAHBI  JUIL  CO3MAHUS  PEKOH(PHUIYPHPYCSMBIX
pelIaroIuX MoJicl apuPMETHUCCKUX YCTPOWCTB IS
peanu3anny NOTOKOBBIX BHIYHCICHHH.

PaboT 110 MpOABMKEHUIO 9THX TEXHOJOTHI €Ille MHOTO,
9TH TEXHONOTHH OyIyT HaBepHSKa PUMEHATHCS B
couetanuu ¢ KMOII-texnonorusmu.

Orpannuenne JI3Hnayspa u TpeboBaHue oOecrieueHHs
pabotel 0e3 cOOEB Ha TPOTSHKEHMH JUINTEIBHBIX
OTPE3KOB BPEMEHH ISl OOBIUHBIX CYMEPKOMITBIOTEPOB
HEpPEeBEPCUBHOrO THIA (0€3 CIELHAIBHBIX Mep 110
COXPAHEHHUIO JHEPruu mnpu 00paboTke uHOpPMAIHHN)

00yCIaBIMBAIOT  BEPXHIOI  TpaHully  (usmyecku
JOCTHXKUMOU MIPOU3BOIUTENBHOCTH
CYTIEPKOMITBIOTEPOB B HECKOJIBKO JECATKOB AK3a(IIOIC,
9TO OrpaHWYEHHE TONYYWIO Ha3BaHHE  «TOYKA
CrepnuHra».

JlanpHeWIIuiA pOCT NPOU3BOJUTEIBHOCTH BO3MOMXKEH
mociue MPUHIUIHAIBHOTO nepecMoTpa

CYNEepPKOMITBIOTEPOB M TEpexofia K HX PEeBEPCHBHOI
OpraHu3alUM, a TaKKe NPHUMEHEHHH XOTS Obl B BHUIE
YCKOPHUTEIbHBIX OJIOKOB KBaHTOBBIX KOMITBEOTEPOB H
AQHAJOTOBBIX ~ KOMIIBIOTEPOB,  BO3MOXKHO  TaKKe
MIOCTPOCHHBIX Ha KBAaHTOBBIX NPUHIHIIAX .

BaxHeHIIMM MepBbIM B HCTOPHH BBIYUCIHTEIBHBIX
CHCTEM IPUMEPOM KOMIBIOTEpPa TOCICAHEr0 THIA
sBisiercst  128-KyOWTOBBIM KBAaHTOBBIH KOMITBIOTED
kaHanckod  ¢upmel  D-Wave. Tlpoueccop 3Toro
KOMIIbIOTEpPa OBICTpee IBYX IporeccopoB Xeon (2.6
GHz) wna mepebopHOM anropur™Me IIOOANBHOM

MUHAMH3ALUM Ha YeThIpe MOpsaKa, HO Tpedyer s
paboTHI TEMIIEPATYPhI, OJIM3KOM K a0COFOTHOMY HYIIIO.
PaboTer Mo BapmaHTaM NEpPCIEKTHBHOW 3JIEMEHTHOMN
6a3bI MocT-MypOBCKOH 3pBl OTIIMYHO OPraHM30BaHbI Ha
¢denepansoM ypoBHe B CIIIA, akTuBHO BemyTCs B
SIlnonun. OTH ABE CTpaHbI — SIBHBIE MUPOBBIC JIUIEPHI B
9TOM IUIAHE.

[1I. SUMMARY

Ectp 3HauuTeNbHBIE TPOOJEMBI MPU  CO3JAHUH
9K3a(IIONCHBIX CYIIEPKOMITHIOTEPOB o
HPOHM3BOJNTEIBHOCTH M JHEPrONOTPEONCHUIO (CeTh,
OamMsiTh M HPOIECCOp), OTKA30yCTOMYMBOCTH U
NPOAYKTUBHOCTH IPOrPAMMHUPOBAHHS.
ONeMEeHTHO-KOHCTPYKTOPCKas 6aza TTO3BOJISICT
UCMoNB30BaTh  MynbTHsaepHocTs  (1000-kpatHO),
HOBBILIEHHYIO TPOIYCKHYIO CIIOCOOHOCTH KPHCTAJLIOB
1o BBOY-BeBOAY (3D-kommoHoBKa, TSV), onTHueckue
coemuHeHus: Mexay tuiatramu  («Holley», WDM-
TEXHOJIOTUH) M BHYTPH KpPUCTAIOB (HAHOTPYOKH),
HoBas texnoorust namsta (HMC, NVRAM).

EcTh  apXUTEKTYpHO-IPOTPAMMHBIC ~ PCIICHHS  —
MaccoBas MYJBTUTPEIOBOCTE M MOAENb Pa3leileHUs
BeIUMCIeHui/noctya kK  gamueiM  (MT  u  DAE),
motokoBocTh  (MD/DF), nmokamuszanuss JOaHHBIX |
Berunciiennit  (RPC), rubpumHocTh/byHKIMOHATBHAS
cnetmanmzaus  (10x10),  rmobansHO-ampecyemast
namsite  (PGAS/APGAS/HPGAS), wuHTesekTyanbHast
otkasoycroiunBocth (Resilience).

Ioaxomet K pemennio — 3Boronuonnsit  (DOE
NNSA/ASCR),  ymepenno-uanoBammonnsiii  (DOE
ASCR), arpeccuBro wunnoBarmonusii  (DARPA),

HWHHOBAIMOHHO-3BOMIONHOHHBIH &My msinorHb# (DOE
ASCR, NSF).

CioXHOCTh TIPOGJIEM M HEOYEBUIHOCTH PEIICHUH 3a
pybexxom moTpeboBaa TPHUBICYCHHS PECypcoB HE
TONBKO Ha (eaepaJbHOM ypOBHE, HO W Ha
peruoHampHOM W MmupoBoM. Llemn  pabor 1O
sk3amacuirabHoit Temaruke (DARPA) u sk3admnoncHoit
(DoE) umeror oTnuuust, HO METOIBI UX JOCTIKECHHS BO
MHOTOM COBMAJAlOT. 3apyOeKHbIH OMBIT MOKa3bIBACT,
YTO B OPraHU3al[IOHHOM IUTaHE BaXKHBIM SIBIISCTCSI
IEHTpaJIU30BaHHas (OPMYIHPOBKA Iesiell paboT
yhnpaBieHusT uMH  (QOpMHpOBaHHE M  MOAJCPIKKA
«CHJIOBOTO  TOJs»).  PaGoThl 1o 9K3a(oncHbIM
CYIEPKOMITBIOTEpAM HAXOAATCS HAa MEPEXOJHOM dTare
OT TPUMCHEHHS TOJBKO KPEMHHEBBIX TEXHOJOTHH K
mepexoay ~— Ha  OpUMeHeHHe  mocT-MypoBCKHX
HEPCICKTUBHBIX TEXHOJIOTHII.
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After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. muminstitute to function as Regional/Zonal office on our behalf.
""" The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and . G
proficient in an expertise course covering the professional code of conduct, and """::fij
follows recognized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
a0 Yoo- described in Corporate Statements, are educational, research publishing and
SLatiiew anoi= Professional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer J4
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a ~ied
reviewer and remaining 5% is to be retained by the institution. ﬁ,

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’ Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
(1) Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not convenient, and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e  Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications.

Research letters: The letters are small and concise comments on previously published matters.

5. STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study

Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e  Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.
. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.

You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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