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Abstract

In this talk, an overview of current trends in machine learning computer design
concepts will be discussed with an emphasize on challenges and opportunities
facing this field. Some of the traditional computer design ideas that are now being
applied to machine learning will be presented. Deep learning has emerged as one
of the most promising research fields in artificial intelligence. The significant
advancements that deep learning methods have brought about for large scale
image classification tasks have generated a surge of excitement in applying the
techniques to other problems in computer vision and more broadly into other
disciplines of computer science. The phenomenal growth of machine learning is
positioned to impact our lives in a way that we have not been able to fully imagine
in the near future. This talk will also cover some of the key areas that Al has the
potential to revolutionize.

Bio

Nader Bagherzadeh is a professor of computer engineering in the department of
electrical engineering and computer science at the University of California, Irvine,
where he served as a chair from 1998 to 2003. Dr. Bagherzadeh has been involved
in research and development in the areas of computer architecture, reconfigurable
computing, VLSI chip design, Network-on-Chip, 3D chips, machine learning
accelerators, computer graphics, memory, and embedded systems, since he
received a Ph.D. degree from the University of Texas at Austin in 1987. He is a
Fellow of the IEEE.
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Abstract

In this talk, I will present my reflections on the development of Rebeca modeling
language and its analysis toolset for real-time distributed systems. Rebeca was
designed more than 20 years ago as an imperative actor-based language with the
goal of providing an easy to use language for modelling concurrent and distributed
systems, with formal verification support. It was extended a few years later to
support modelling real-time network and computational delays, periodic events,
and required deadlines. | will reflect how we used this language and its toolset for
safety assurance and performance evaluation of different systems, such as
Network on Chip architectures, sensor network applications, and network
protocols. I will also present the efficient techniques we proposed for state space
reduction in model checking where we exploit the isolation of method execution
in the model. 1 will touch upon issues such as the need for yet another modelling
language, semantic gap, the connection between modelling abstractions and
scalability of the analysis, dealing with cyber-physical systems, industrial
adoption of formal methods, and trust in autonomous cars.

Bio

Marjan Sirjani is a Professor and chair of Software Engineering at Malardalen
University, and the leader of Cyber-Physical Systems Analysis research group.
Her main research interest is applying formal methods in Software Engineering.
She works on modeling and verification of concurrent, distributed, timed, and
self-adaptive systems. Marjan and her research group are pioneers in building
model checking tools, compositional verification theories, and state-space
reduction techniques for actor-based models. She has been working on analyzing
actors since 2001 using the modeling language Rebeca (http://www.rebeca-
lang.org). Her research is now focused on safety and security assurance and
performance evaluation of cyber-physical and autonomous systems. Marjan has
been the PC member and PC chair of several international conferences including
SEFM, iFM, Coordination, FM, FMICS, SAC, FSEN, and DATE. She is an editor
of the journal of Science of Computer Programming.
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Abstract

Artificial Intelligence (Al) is a game changer for next generation Telecom
networks as many other areas. Acquiring more customers, having more services
while enhancing the customer experience and reducing the cost are the main goals
of any operator. Al can help the operator to achieve these goals via automation.
Fully automated future networks can set up services in short times while
considering the network conditions and user experience. Closed loop operation of
the network can reduce the OPEX and improve the efficiency of resource
allocation and assignments where human faults are the main source of deficiency.

Bio

Vahid Shah-Mansouri received B.Sc., M.Sc, and PhD from University of Tehran,
Sharif University of Technology and University of British Columbia respectively.
He joined School of ECE, college of Engineering in University of Tehran in 2013.
His expertise falls in the area of computer and communication networking. From
April 2020 to May 2021, he served as deputy director of networks in MCI R&D
center. Since My 2021, he is the director of MCI R&D.
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RGB image Encryption and Decryption with Neural Chaotic Functions

C-MIFS: Cellucci’s Mutual Information For Feature Selection Y
Efficiency of deep neural networks for reinforced concrete shear walls failure mode detection ... s
An Artificial Intelligence System for Detecting the Types of the Epidemic from X-rays ¥
Identification of Medicinal Plants in Ardabil Using Deep learning o
A Model-Based Approach for Representing Data Sharing Mechanism in Android Applications ... &

Exploring the Similarities of Iranian Influencers with Regards to Content, Relationships and Interactions with

Users v
HTS-DL: Hybrid Text Summarization System using Deep Learning A
A Practice of Human-Machine Collaboration for Persian Text Summarization q

A decentralized and trustless e-voting system based on blockchain technology )

Using Decision Tree as Local Interpretable Model in Autoencoder-based LIME !
A Pattern-aware Design and Implementation Guideline for Microservice-based Systems \Y
TEMPPO: Twin Entropy Maximized Proximal Policy Optimization \Y
A Deep Learning Embedded System for 3D Human Face Shape Reconstruction From a Single Image ... i
Automatic Generation of Business Intelligence Chatbot for Organizations V0
Distributed Constraint Programming based on Fuzzy Probability Applied to Aphasia Diagnosis ... \#
2D HP protein folding using quantum genetic algorithm VY

Unsupervised Anomaly Detection with an Enhanced Teacher for Student-Teacher Feature PyramidMatching .. \A
PASR: Process-Aware Middleware Framework for Dynamic Service Replacement in SOA ... 1

Evaluating Various Feature Extraction Methods and Classification Algorithms for Music Genres Classification .. v -

Towards a Formalism for Specifying N-way Model Merging Rules Y\
Fault-Localization in Water Distribution Networks using Hierarchical Anomaly Analysis Yy
Persian Stance Detection with Transfer Learning and Data Augmentation Yy
DDoS Attack Detection in OpenFlow Based Networks \Ai
GRACER: Improving the Accuracy of RACER Classifier Using A Greedy Approach Yo

Improving the method of detecting Influenza outbreak in a location by analyzing Twitter data and comparing it
with official statistics Y




A Robust, Lightweight Deep Learning Approach for Detection and Mitigation of DDoS Attacks in SDN ... YV
Imaging Time Series for Deep Embedded Clustering: a Cryptocurrency Regime Detection Use Case ... YA

Presenting method to schedule tasks in the cloud computing environment using the whale optimization

algorithm &)
Accelerated 4PCS Algorithm for Point Cloud Registration Y.
Time-aware MDP-based Service Migration in 5G Mobile Edge Computing A
Single- and Multi-UAV Trajectory Design Inspired by Head of Disk Scheduling Yy
Determining COVID-19 Severity with Fuzzy Inference System Yy

Flexible and Automatable Microfluidic-based Architecture and CAD Algorithm for Implementation of Large

DNA Digital Storage vf
A Flexible Cyclic Redundancy Codes’ Selection to Increase Fault-Tolerance in Smart Buildings ... Y0
Towards the Efficiency of the Fusion Step in Language-Based Fashion Image Editing \rd
SGFS: A semi-supervised graph-based feature selection algorithm based on the PageRank algorithm ............. YV
Spreader node detection based on the Perron-Frobenius theorem in complex networks YA
ROS-Based Co-Simulation for Formal Cyber-Physical Robotic System Design v
Locality and priority in Auction-based resource allocation in blockchain network £
Forgery Attack on An Outsourced Attribute-Based Signature Scheme £\
A Restricted 4PCS Algorithm for Registering Low Overlap Point Cloud fY
Improved Rabin-Karp Algorithm Using Bloom Filter \as
Computation Offloading Strategy for Autonomous Vehicles \ai
Group recommendation in Telegram by membership graph analyzing A
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Abstract

Encryption is one of the best ways to store information. Encryption involves the
process of converting information using an algorithm, so that the encrypted
information is unreadable to all, except authorized users with special knowledge who
actually have the keywords. This research presents a fast and efficient method with
the best rate of peak signal-to-noise ratio compared to previous methods, so that it
offers a combination of deep neural network based on chaotic functions. The
Neocognitron deep neural network is considered for the placement and permutation
of image pixels for the purpose of encryption and the Fractal chaotic function used.
This research deals with cryptographic operations with decoding by combining
Neocognitron deep neural network and fractal model. Due to the fact that chaotic
systems have complex and ergodic behavior and also have a quasi-random structure
that is very sensitive to the initial values and conditions, so they can be used in image
encryption. The results of the proposed approach indicate that the evaluation criteria
have improved in compare of the previous similar  methods.

Keywords: Image Encryption, Image Decryption, Deep Neural Network, Neocognitron, Chaotic
Function, Fractal
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Abstract

Data preparation, especially feature selection, is the fundamental step taken in any
data analytic project. Considering the exponential growth of generated data, dataset’s
dimensions should be reduced properly to facilitate the knowledge extraction
procedure. This study proposes a linear feature selection method based on information
theory, named C-MIFS. An optimized criteria for mutual information estimation has
utilized for selecting features with high relevancy and less redundancy. To
performance evaluation, a 3-NN classifier is applied to compare C-MIFS with M-
based feature selection algorithms through benchmark datasets available in UCI
repository. Results show satisfactory performance of the proposed method in term of
classification accuracy.

Keywords: Dimensionality reduction, Mutual information-based feature selection, Classification
accuracy
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Abstract

After a severe earthquake, it is critical to check the health of hospitals, buildings, fire
stations, to name but a few. New technologies such as deep learning algorithms, image
processing, and signal processing methods have become more appealing in such quick
applications because of their higher reliabilities and efficiency than traditional visual
methods. On the other hand, reinforced concrete shear walls are the key structural
elements of the most buildings as lateral force resisting systems in seismic areas.
Determining the failure mode of reinforced concrete shear walls is a crucial task that
can help engineers and designers choose the best retrofitting options. The goal of this
research is to assess the ability of deep neural networks for predicting the failure mode
of the reinforced concrete shear walls. Furthermore, the SHapley Additive
exPlanation approach is used to demonstrate the relevance and contribution of the
factors that influence the reinforced concrete shear walls failure mode determination.

Keywords: machine learning, deep neural network, shear wall, classification, failure mode
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Abstract

Since the beginning of the COVID-19 pandemic, many lives have been in danger.
The visual geometry group network (VGGNet) is used in this research as a model to
identify epidemic types. The dataset consisted of 12068 chest X-ray images were
extracted from the Kaggle website and evaluated in 4 classes: Pulmonary tuberculosis,
normal lung, pneumonia, and Covid 19. We have used the VGGNet architecture to
diagnose and classify the mentioned disease using the chest X-ray images. To assess
the performance of these classes, the parameters such as accuracy, specificity, and
Sensitivity are measured. Regarding the measured parameters, the accuracy,
specificity, and sensitivity values were 0.97, 0.96, and 0.98, respectively. This system
can differentiate among these diseases by accurately diagnosing differences in
patients' X-ray images. The results showed that the VGG16 model could be more
effective than VGG19 in diagnosing epidemics. The VGG16 based technique can
facilitate the rapid diagnosis of patients and increase their chances of recovery. The
findings also showed that the proposed model based on chest X-ray images is more
accurate, simpler, and less expensive than computed tomography (CT) images.

Keywords: COVID-19; Chest X-ray images; Deep learning; Image classification
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Abstract

Ardabil is well-known for providing the optimal habitat for a decent reasonably
medicinal plant. Numerous parts of the plants are utilized as crucial elements for the
creation of natural medications. the use of image processing and Computer Vision
strategies for distinguishing proof of medicinal plants is very urgent as many of these
plants are under extinction in step with the IUCN (International Union for
Conservation of Nature) records. Subsequently, the digitization of helpful therapeutic
plants is urgent for the protection of biodiversity. This paper examines Convolutional
Neural Network (CNN) based methodologies for distinguishing Indian leaf species.
In recent times, numerous Deep Learning structures have been utilized to distinguish
proof and characterize a large assortment of plants. This research chiefly centers
around identifying the medicinal plants that are accessible in rustic territories. To do
so, notable pre-trained CNN architecture, namely mobilenet v2 were chosen by
actualizing the Transfer Learning technique. These models were inspected with their
pre-trained weights for the medical plant dataset created utilizing 30 unique classes
of medicinal plants that sum up to a complete of 3000 images. The trained model
achieved an accuracy of 98.05% on a held-out test set, demonstrating the feasibility
of this approach.

Keywords: Medicinal Plant, Deep learning, Identification, plants
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Abstract

Data sharing is one of the main Inter-Process Communication (IPC) mechanisms that
allows the components of Android applications to interact. The Content Provider is
one of the four primary app components, which provides the capability to share data
between app components. However, unsafe implementation of this component and
exploiting it can lead to various security issues such as passive data leak and content
pollution. Despite the plethora of studies on Android app security analysis, yet there
is a basic need for approaches that can analyze apps and identify the data sharing
issues. To fill this gap, in this paper, a model-based static analysis approach is
proposed that receives an Android application and extracts a domain-specific model
from the app to perform various app analyses, including security analysis,
functionality analysis, and performance analysis. This model includes the security
aspects of the app, particularly the information related to the Content Providers and
Uniform Resource Identifiers (URISs). The proposed approach is evaluated to examine
the extent to which this approach leads to purposeful high-level representations from
Android apps. The results indicate that the comprehensive and high-level
representations generated from apps are practical to check the presence of data sharing
issues in Android applications.

Keywords: Inter-Process Communication (IPC), Content Provider, Sharing Data,
Model-BasedStatic Analysis, Uniform Resource Identifiers (URIs)
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Abstract

Social media influencers have become an undeniably powerful part of the online
world. The huge following behind these people allows them to promote ideas, beliefs
and products to a large number of people. Thus, understanding what these accounts
publish and how they behave on the platform can be of great value. In this study, we
look at Iranian Instagram influencers and compare what they publish on their pages,
how users interact with these accounts, and if field of work effects these interactions
and the relationships among these accounts. Our results indicate that these accounts
can be separated into meaningful groups corresponding with their field of work from
the perspective of the interactions users have with them via comments. We also find
that the influencer following graph is highly assortative with regards to field of work.
We further find that a large proportion of comments on all accounts are comments
and statements indicating affection towards the user rather than reactions to that
specific post’s content.

Keywords: Instagram Influencers, Social Media, Fan Interactions
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Abstract

Abstractive text summarization is the task of creating a summary from a document
by merging facts from different sources and make a short description of them. In this
procedure, the meaning and the content information should be kept. In this paper, a
hybrid summarization system using deep recurrent neural network is proposed,
which can create new sentences by information extracted from the text. The proposed
model is the combination of extractive and abstractive summarization and has the
encoder-decoder structure. The encoder extracts information from the source
document and encodes this information in a compressed representation. The decoder
takes the encoder’s output as input and generates a summary, which has an
acceptable semantic and syntactic structure. Experimental results show that the
proposed model could improve both the performance of abstractive summarization
and the time of training. This model does the single-document multi-sentence
summarization and does not have any dependency on language. Therefore, it can be
used for other languages without any modification in future.

Keywords: hybrid system, abstractive summarization, text, deep learning, decoder-encoder,
language processing
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Abstract

Nowadays, a large volume of daily produced texts is accessible to users. The amount
of time spent in reading has a huge impact on the cultural developments of each
society, and one of the most vital problems that countries, like Iran, encountered with
is a significant drop in reading, specifically in young and future maker generation.
Therefore, this study aims to facilitate reading for those people who spend little time
on reading, for any reason. In this regard, human intelligence is used along with
linguistic techniques and learning algorithms. Thus, people who are interested in
reading books can help the proposed summarization system in producing an efficient
summary for each book. In this paper, a Persian extractive summarization system is
proposed using an interactive approach, and its results are evaluated and compared
with similar systems. It revealed that human interference in the summarization
process can enhance the F-measure of the system in comparison with related
research, while it is more simple and not requiring any complex processing methods
used in the similar previous research.

KeyWOI’dS: automatic text summarization, Persian, extractive summarization,
natural language processing
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Abstract

Voting is essential for any modern society. E-voting has been grabbed remarkable
attention in recent years as it reduces the cost of the process and increases
transparency. Blockchain technology opened the door to a new approach to e-voting.
Some studies were conducted to design e-voting schemes utilizing blockchain as a
public bulletin board, providing the ability for verifiability and self-tallying. In this
paper, we propose a novel trustless e-voting scheme based on blockchain technology
that minimizes the intervention of authorities in the process, and voters can vote
remotely using their own mobile devices. This scheme prevents voters from selling
their votes, and anyone can cast his/her vote for free. In addition, everyone in the
network can tally the final result and verify the correctness of the votes.

Keywords: E-voting, Blockchain, Trustless, Zero-Knowledge Proof, Mix-Net
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Abstract

Nowadays, deep neural networks are being used in many domains because of their
high accuracy results. However, they are considered as "black box", means that they
are not explainable for humans. On the other hand, in some tasks such as medical,
economic, and self-driving cars, users want the model to be interpretable to decide
if they can trust these results or not. In this work, we present a modified version of
an autoencoder-based approach for local interpretability called ALIME. The ALIME
itself is inspired by a famous method called Local Interpretable Model-agnostic
Explanations (LIME). LIME generates a single instance level explanation by
generating new data around the instance and training a local linear interpretable
model. ALIME uses an autoencoder to weigh the new data around the sample.
Nevertheless, the ALIME uses a linear model as the interpretable model to be trained
locally, just like the LIME. This work proposes a new approach, which uses a
decision tree instead of the linear model, as the interpretable model. We evaluate the
proposed model in case of stability, local fidelity, and interpretability on different
datasets. Compared to ALIME, the experiments show significant results on stability
and local fidelity —and improved results on interpretability.

Keywords: Explainable Al, Decision Tree, LIME, Autoencoder
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Abstract

Nowadays, microservice architecture is known as a successful and promising
architecture for smart city applications. Applying microservices in the designing and
implementation of systems has many advantages such as autonomy, loosely coupled,
composability, scalability, fault tolerance. However, the complexity of calling
between microservices leads to problems in security, accessibility, and data
management in the execution of systems. In order to address these challenges, in
recent years, various researchers and developers have focused on the use of
microservice patterns in the implementation of microservice-based systems.
Microservice patterns are the result of developers’ successful experiences in
addressing common challenges in microservice-based systems. However, hitherto no
guideline has been provided for an in-depth understanding of microservice patterns
and how to apply them to real systems. The purpose of this paper is to investigate in
detail the most widely used and important microservice patterns in order to analyze
the function of each pattern, extract the behavioral signatures and construct a service
dependency graph for them so that researchers and enthusiasts use the provided
guideline to create a microservice-based system equipped with design patterns. To
construct the proposed guideline, five real open source projects have been carefully
investigated and analyzed and the results obtained have been used in the process of
making the guideline.

Keywords: Microservice, Microservice patterns, Microservice architecture, Monolithic architecture
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Abstract

In recent years the Deep Reinforcement learning has been progressing so fast and
more and more complicated reinforcement learning environments have been
examined with new deep reinforcement algorithms. The game of football is a
complicated game with a sparse reward environment. Actor-Critic methods are
gaining more popularity, but these methods have two important challenges. One
challenge is the overestimation error and another challenge is how to explore more
effectively in the big environments with sparse rewards. As to tackle the
overestimation error, this paper proposes to use twin critics and as for the
exploration, this paper proposes a new way to use the entropy in the objective
function and cost function. This new method name is TEMPPO and it is based on
the Proximal Policy Optimization algorithm. In this paper, the results of the
TEMPPO are tested on the Google Research Football environment.

KeyWOI’dS: Actor-Critic, Deep Reinforcement Learning, Google Research Football, PPO, TEMPPO
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Abstract

large body of recent researches has done in the field of 3D-reconstruction, around
deep neural networks. In spite of the fact that many significant advances have been
made by deep neural networks in 3D reconstruction, the high architectural and
computational complexity still pose a big challenge for using these methods on edge
devices such as mobiles, drones and vehicles due to limitation on the memory,
bandwidth and energy resources. In this paper, a model-based 3D reconstruction
framework from a single image, onto a mobile device Jetson TX2 is proposed, to
build an embedded system for 3D reconstruction. The input to the model is a set of
standard landmarks on the human face region in a single input image, and the output
is the coefficients of a 3D morphable model (3DMM) for reconstruction of a
complete human head. We performed experiments, using the synthetic dataset
generated by Besel Face Model (BFM) 3DMM, with rendered 2D images from
different poses. The obtained results show the superiority of the proposed framework
compared to MobileFace framework, which is also a 3D reconstruction framework
designed for embedded devices, in terms of the accuracy, noise robustness, number
of parameters and basic operations. All have been done in this paper is available on

Keywords: 3D human face reconstruction, Model-based 3D reconstruction, Landmark-based 3D
reconstruction and 3D reconstruction for edge devices.
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Abstract

Business Intelligence (BI) helps organizations in making data-driven decisions by
visualizing the current and historical data. Despite the plethora of Bl tools, their
accessibility and usability are still issues. To alleviate these issues, organizations use
Chatbots. However, due to the variety of requirements and different organizational
structures, developing a Bl chatbot is a complex task that requires the collaboration
of technical and Bl experts. To address this problem, in this paper, we propose a
model-driven approach for the automatic generation of personalized Bl chatbots for
organizations. The approach is implemented as a framework, which includes two
components. First is a modeling component that allows the user to model the
business-specific chatbot. Second is an automation component that automatically
generates the chatbot code. We conducted a case study to evaluate the applicability
of our approach. The results are promising for developing interactive Bl chatbots
according to various organizational needs.

Keywords: business intelligence, organizational chatbots, chatbot design, model-driven
development




Computer Society of Iran
- 23-24 February 2022

j Sharif University of Technology, Tehran
< IEEE

Distributed Constraint Programming based on Fuzzy Probability

*L’fr—-"é'

Applied to Aphasia Diagnosis
Farnaz Sabahit

1- Department of Electrical Engineering , Urmia University , Urmia, Iran
f.sabahi@urmia.ac.ir

Abstract

Fuzzy constraint programming is implemented to optimize a cost function facing
vague constraints. In this paper, for the first time, a novel distributed constraint
programming is developed by taking into account fuzzy and probability concepts. In
the proposed approach, we use the human way of thinking by expressing constraints
in the form of rules. The proposed approach can deal with different kinds of
uncertainty .We model the content of constraints using not only fuzzy inequality
constraints but also probability inequality. Then, a proposed distributed protocol is
applied based on the cooperative constraints programming regulation framework. An
adaptive certainty is adjusted for the set of constraints depending on the relevant
satisfaction degree. Then, the problem of constraint programming is converted to the
optimization problem. This approach can be considered a step forward for modeling
complex systems. The proposed approach has been explored by the application of
aphasia diagnosis facing inconsistency in the clarification of aphasic syndromes.
Even by requiring more executed time, the improvement of results’ accuracy is
observed especially when compared to the results of alternative approaches applying
the same database.

Keywords: Aphasia Syndromes, Constraint Programming, Fuzzy Probability, Learning, Medical
Diagnosis.
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Abstract

The protein structure prediction (PSP) is one of the major challenges in modern
biology. Using new technology which have powerful tools to computation like
guantum computation can decrease time of process and memory useless to find
optimized solution of PSP. In this paper we introduce new approach to find optimal
solution of 2D HP protein folding using quantum genetic algorithm which
combination of advantages of quantum computation and genetic evolutionary
process. Our approach can find solution of problem faster and more memoryless that
traditional genetic algorithm by maintaining accuracy.

Keywords: Protein structure prediction, Genetic algorithm, Quantum computation, Quantum genetic
algorithm.




27" International Computer Conference

Computer Society of Iran
23-24 February 2022

J Sharif University of Technology, Tehran ﬁ
< IEEE

Unsupervised Anomaly Detection with an Enhanced Teacher for

Student-Teacher Feature PyramidMatching

Mohammad Zolfaghari !, Hedieh Sajedi 2

1- Department of Computer Science, University of Tehran, Kish International Campus, Iran
mmzolfaghari@ut.ac.ir
2- Department of Computer Science, School of Mathematics, Statistics and,Computer
Science,College of Science, University of Tehran, Tehran, Iran
hhsajedi@ut.ac.ir

Abstract

Anomaly detection or outlier is one of the challenging subjects in unsupervised
learning. This paper is introduced a student-teacher framework for anomaly
detection that its teacher network is enhanced for achieving high-performance
metrics. For this purpose, we first pre-train the ResNet-18 network on the ImageNet
and then fine-tune it on the MV Tech-AD dataset. Experiment results on the image-
level and pixel-level demonstrate that this idea has achieved better metrics than the
previous methods. Our model, Enhanced Teacher for Student-Teacher Feature
Pyramid (ET-STPM), achieved 0.971 mean accuracy on the image-level and 0.977
mean accuracy on the pixel-level for anomaly detection.

Keywords: Unsupervised learning, Anomaly detection, Student-Teacher architecture, The ET-
STPM model, MVVTech-AD dataset.
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R
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Abstract

Service-Oriented Architecture (SOA) is a paradigm to achieve growing business
needs by offering diverse capabilities on the fly. Often, services from multiple
providers are glued together to achieve a specific goal. However, if any of the
services involved in a process does not respond in a timely manner, the overall
process gets an impact and may lead to an incomplete transaction. In such cases, the
service is declared as faulty as it fails to meet one or more of the Quality of Service
(QoS) parameters including response time, throughput, and availability. Numerous
techniques have been proposed to replace faulty services with appropriate
substitutes. However, triggering a replacement may not be suitable for situations
where delay in turnaround time is caused by factors that are not under the control of
service providers including intranet and route latency. This paper proposes a Process-
Aware Service Replacement (PASR) approach for triggering the replacement of
faulty services specifically tied to turnaround time. PASR considers the performance
of participating services during the execution of a process and triggers a replacement
based on user preferences. Furthermore, the proposed technique leverages the ability
to switch back to the primary service and avoid the additional overhead incurred with
the use of alternate services.

KeyWOI’dS: service Level Agreement, Quality of Service, Service Oriented Architecture
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Evaluating Various Feature Extraction Methods and Classification

Algorithms for Music Genres Classification
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Abstract

Thousands of songs are released monthly through each of the music streaming
services. This amount of data requires careful data management and analysis.
Toward this aim, Music Genres Classification (MGC), one of the most prominent
research fields of Music Information Retrieval (MIR), has been introduced. While
the end-to-end deep learning approach has been successful in many classification
tasks, the two-steps approach is more efficient in some practical applications. The
first step is to extract appropriate features by a feature extraction technique. Then,
they will serve as an input for the classification model in the next step. In this study,
we intend to use a two-step approach. We examine the harmonic-percussion source
separation (HPSS), the Mel-spectrogram and the modulation spectrogram for the
feature extraction stage, and different versions of an inception block for nonlinear
features. In this paper, we develop several models by combining various feature
extraction methods and classification algorithms and assess the impact of each
presence. The model based on the attention mechanism and a convolutional-
recurrentarchitecture with the input of Mel-spectrogram has shown the best accuracy
compared to others.

Keywords: Attention Mechanism, Convolutional Neural Network, Inception Block, Recurrent
Neural Network, Modulation Spectrogram
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Towards a Formalism for Specifying N-way Model Merging Rules
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Abstract

Integrating multiple versions of a model into a unified yet consistent model, which
is called N-way merging, is a key challenge in collaborative modeling. Recently,
several approaches have been proposed that construct a merged model by
incorporating all elements of parallel versions. Despite these efforts, techniques for
the high-level specification of N-way merging have hardly been addressed, and
research on proposing a formalism for this problem is scarce. Such a formalism can
be used to better understand and analyze the behavior of merging real-world systems.
This paper presents a formalism to facilitate the specification of the logic behind
merging N concurrent versions. The proposed formalism can be used in different
merging scenarios to help domain experts analyze their integration requirements
more precisely. We introduced three types of merging rules to empower our
formalism for specifying all possible scenarios in merging N model versions. We
also provide a proof-of-concept implementation in which the N-way merging
formalism is equipped with a syntax-aware editor and a parser to promote N-way
merging rules for EMF-based models. We conducted a case study to evaluate the
applicability of our formalism via a real-world versioning scenario. The results are
promising for specifying merging rules in various situations.

Keywords: Model Merging, N-way Merging, Specification Language, Formal Language
Definitions.
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Abstract

Water Distribution Networks (WDN) are vulnerable to unexpected events of the
environment, system aging and security attacks. Real-time monitoring of WDNSs is
essential to detect disruptions, localize faulty elements and make fast decisions.
Various anomaly detection methods are used to detect abnormal behaviors at these
systems. One important challenge is to find a proper computing architecture for
analyzing the collected sensory data from WDN in order to accurately localize the
faulty element in the network that caused the anomalous behavior. We created an
urban Water Distribution Network dataset using Epanet2w simulator software by
measuring WDN hydraulic features: pressure and head. We added several distinct
events (unexpected behavior) with different scales during the simulation time. To
evaluate the impact of the computing architectures on the accuracy of fault
localization, we examined several architectures: Centralized Cloud Architecture
(CCA), three-layer Fog Computing Architecture (FGA) and the proposed
Hierarchical Architecture (HA). The data and computing nodes at different layers
were executed as docker containers with limited resources. The evaluation results
showed a significant increase in fault localization accuracy using the proposed HA
compared to other architectures.

Keywords: anomaly detection, fog computing, cloud computing, water distribution networks, fault
localization
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Abstract

With increasing public access to social media, many dubious and inaccurate content
is being generated and shared for profitable targets. This content is generated to
attract audiences, increase revenue, impact people's decisions, and influence
important events such as political elections. Manually, detecting this news is very
time-consuming, costly, and tedious, so the automatic detection of this content has
attracted the attention of many natural language processing researchers. In this
research, we have investigated the effect of using EDA data augmentation methods
and the ParsBERT pre-training model to solve the problem of scarcity and lack of
annotated datasets in the Persian stance detection task. The results of this study
indicate that we can identify the stance of news to the specific claim better than
previous works with the help of data augmentation methods, content-based
representation of the data, and the ParsBERT model.

KeyWOl’dS: Stance Detection, Transfer Learning, Data Augmentation, Fake News Detection,
ParsBERT, EDA, BERT-based Model.
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Abstract

Since Distributed Denial of Service attacks are one of the main challenges of today's
networks, and the use of software-defined networks as the new technology of today's
networks is rapidly expanding, we decided to research this issue. SDN contains a
data plane, control plane, and application plane. The control plane centralized
controls multiple switches. Consequently, SDN needs more security. In this study, a
new method is presented using the Entropy measure, one of the essential concepts in
information theory and, switches flow_table statistics, which is implemented by
adding two new components to the controller to collect flow_table information and
attack detection. This work has considered three steps to identify DDoS attacks,
including TCP SYN, UDP, and ICMP, to minimize the false positive rate and achieve
the desired result.

Keywords: Entropy, DDoS, OpenFlow, SDN, Controller, Open V-switch
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Abstract

Rule-based classifiers play a prominent role in the field of data mining as they are
used frequently in tackling challenges from medical to industrial applications.
RACER (Rule Aggregating ClassifiER), a recently-introduced algorithm, is one of
the rule-based classifiers that has had increased the accuracy of classification
compared to some other well-known classifiers. RACER considers each instance in
the training data as an initial rule. To form an applicable rule-set, however, RACER
tries to merge the initial rules and replaces the merged rule with the two initial rules
whenever it has a better fitness value than the initial rules. In this paper, we have
changed the rule-merging phase of the RACER classifier using a greedy approach
and have proposed a new classifier based on this modification called, GRACER
(Greedy RACER). In order to approve the GRACER capability, six datasets from
the UCI machine learning database repository have been applied. The performance
of GRACER has been compared with that of RACER and some other well-known
classifiers. Our experiments show the superiority of GRACER compared with other
applied classifiers.

Keywords: data mining, classifiers, rule-based classifiers, RACER, GRACER
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analyzing Twitter data and comparing it with official statistics
Javad Rahimi?, Leila Taheran 2, Ali Dabbagh 3

1- Faculty of Engineering,l.A.U. Science and Research Branch,Tehran, Iran
Javad.Rahimi@srbiau.ac.ir
2- Anesthesiology Research Center, Shahid Beheshti University, M.S.,Tehran, Iran
Taheran_L @sbmu.ac.ir
3- Anesthesiology Research Center, Shahid Beheshti University, M.S., Tehran, Iran
Alidabbagh@sbmu.ac.ir

Abstract

One of the most common uses of social networking data is exploitation in the field
of health. In this study, a method for identifying the occurrence of epidemic Influenza
using social networking data and comparing it with the official data of health
organizations has been investigated to find a threshold Level for diagnosis by data
mining methods. Firstly, from 200,000 studied tweets, the tweets associated with the
flu virus were extracted by Twitter API in specific locations (10 urban zones in the
USA) during specific period (fall 2018) and the database was generated. Features
were then extracted from the tweets using natural language processing techniques.
After generating the features matrix, a 5-fold cross-validation method was used for
training and testing several classifiers. By assigning optimal parameters to various
classifiers, it was determined that the support vector machine has the best
performance compared to other methods.

Finally, by calculating the average of all ratios of the number of tweets representing
the disease extracted from support vector machine (SVM) to all Influenza-related
tweets in a specific geographical locations and Time period, and adapting the data to
the areas reported as epidemic Influenza by the Center of Disease Control (CDC),
the threshold level of 5.1% was obtained as the ratio of the number of tweets
indicating the spreading of Influenza virus in different geographical locations.

Keywords: Influenza, Twitter, Support vector machine, 5-fold cross-validation, Threshold level,
CDC
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Abstract

SDNs are considered as a new chance against malicious activities due to their better
control and management capabilities. Despite this, SDNs suffer from a significant
weakness. A central control plane in the SDN architecture is described as a single
point of failure, and the controller can be a target of interest to attackers. Many
defense frameworks have been introduced based on different methods to deal with
DDos attacks in SDNs, while deep learning models have shown good performance.
However, there are two concerns about deep learning-based IDSs: speed of action
and robustness against adversarial examples. It is essential that the IDS has a small
processing overhead for the network and performs retrain and predict quickly.

In this paper, we investigate two above discussed challenges. We consider two
different scenarios; the IDS model training with a produced native dataset and the
public CICIDS2018 dataset. For robustness, we first generated adversarial examples
from the original dataset using white-box methods such as FGSM, FGSM-RS,
Carlini-Wagner, and Black-Box methods such as WGANSs. Then, we retrained the
IDS model using this data. We considered a simple architecture for the IDS model
for better performance. Furthermore, we consider a threshold that limits the
algorithm running time according to the number of PACKET-IN messages. The
results show that we have reached a good balance between speed of action,
robustness, and accuracy.

Keywords: SDN, DDosS, Deep Learning, Adversarial Attack, Adversarial Robustness
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Abstract

Following the recent trend of data-centric Al, we propose a clustering method to
offer additional insight into precious and yet less-explored cryptocurrency price time
series. While invaluable efforts have been conveyed in the domain of time series
clustering, we integrate and harmonize some of the best practices in the field, namely
Gramian Angular Field (GAF), Variational AutoEncoders (VAEs), and Deep
Embedded Clustering (DEC). We use time series to image transformations as a
preprocessing step for VAE to reduce dimensionality. After performing K-means
clustering on VAE's latent space, we provide DEC with cluster centroids from the
previous step and retrain our network to do the clustering task. We evaluate the
proposed method with the Bitcoin Tick-bar price dataset from 2017 onwards. Results
demonstrate that our method leads to financially interpretable clusters and can
improve Silhouette Score up to 10 percent compared to non-imaged time series.

Keywords: Time series Clustering, Cryptocurrency Regime Detection, Gramian Angular Field
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Abstract

Cloud computing, the distributed computing template, is a model for providing easy
access based on the user demand through changeable and configurable computing
resources with the slightest need to manage the help of a heterogeneous computing
system in its geographically distributed form for sharing. Task scheduling in
different heterogeneous physical machines and also efficient scheduling of tasks
from a program in the available resources are the key factors in achieving the high
performance. The main problem of task scheduling involves assigning the functions
of a program to the appropriate processors and arranging work functions in each
resource. One of the crucial challenges with a significant impact on the performance
of such systems is the optimal scheduling. For the purpose of study, the whale
optimization algorithm for a high-performance optimal scheduling was studied in
different heterogeneous environments. This meta-heuristic algorithm can find the
optimal answer with great accuracy while taking advantage of the relationships
between the whales. To reduce time, both the total execution time and also the
maximum execution time of every task were minimized. Through this, the highest
level of time consumption for the task execution would be reduced. The results show
that for a large set of functions (400 and more), the total time obtained is much less
than the time for the base study. As a result, for the set of 1000 functions, the given
improvements through the suggested method is 24.26 in the best case and 24.85 in
the average mode.

Keywords: Distributed Computing System, Heterogeneous Computing System, Cloud Computing
.Environment, Virtual Machine, Task Scheduling, Whale Optimization Algorithm
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Abstract

Point cloud registration is one of the most vital steps in 3D machine vision and
photogrammetry. Most registration methods have low accuracy and speed, and 4PCS
(Four Points Congruent Sets), one of the primary methods, is no exception. That is
due to the vastness of the search space for the corresponding points, which usually
yields a large number of candidate points. By down-sampling the input point cloud
and then adding a new feature in the search step, this article presents a modified
4PCS algorithm that is much faster without reducing the accuracy. Simulation results
show at least a 60-percentage increase in speed.

Keywords: 3D point cloud, local registration, global registration, feature extraction
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Abstract

With the advent of edge-centric computing paradigms, computation capabilities have
been transferred from cloud data centers toward the network edge to support the
requirements of highly demanding and real-time services. Hence, in edge computing
models, servers located on the network edge can host cloud-based services to reduce
network overhead and latency in user services. However, due to user mobility in a
dynamic and non-deterministic environment and the limited coverage of the edge
servers along with the intrinsic limitations of the Mobile Edge Computing (MEC)
paradigm, service migration is inescapable to ensure end-users Quality of Service
(QoS). In this study, we formulate the service migration problem as a Markov
Decision Process (MDP) to determine when to migrate the service between edge
servers by considering the path loss effect in wireless MEC networks. To this end,
we propose a value-iteration method to tackle the problem and find the optimal
policy for all MEC servers. Experimental results reveal that our proposed scheme
outperforms two baseline schemes in terms of the discounted sum cost.

Keywords: Service Migration, Markov Decision Process, Mobile Edge Computing, Reinforcement
Learning
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Abstract

Over the last years, wireless communication systems have seen promising growth in
capacity and coverage by utilizing Unmanned Aerial Vehicles (UAVSs). Despite the
growing use of UAVS, their flying energy consumption is one of the most limiting
challenges, and the UAV trajectory affects it. In this paper, to tackle this problem,
we treat these devices as an ahead of the disk (in a computer) that schedules the
requests of various users (sectors) by several algorithms, including First Come First
Serve (FCFS), Shortest Seek Time First (SSTF), SCAN, C-SCAN, LOOK, and C-
LOOK. Subsequently, we evaluate the UAV energy consumption when these
methods are used for UAV trajectory design. Next, utilizing multiple UAVS is
considered to increase the coverage area. Despite many promising opportunities for
multi-UAVs, several key issues must be appropriately investigated and addressed to
facilitate their deployment. The most significant problem is how to provide the
maximum coverage with the minimum energy consumption and preserve the
connectivity of the nodes. In the following of this paper, we propose a method based
on the performance of the above-assumed algorithms in various situations to prevent
collision while using multiple UAVs. Our proposed approach is resource-efficient
and meets users' requirements while saving energy.

KeyWOI’dS: Unmanned Aerial Vehicle, Trajectory Design, FCFS, SSTF, SCAN, C-SCAN, LOOK,
C-L
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Abstract

The pandemic caused by a new variation of Coronavirus, called COVID-19, has
caused a universal crisis infecting all the countries around the world and affecting
people’s lives in health, economic, social, cultural, political, and other matters,
making it an urgent global challenge. One of the problems that the health care system
is confronting while encountering the COVID-19 patients is determining the severity
level of their disease and consequently choosing the proper COVID-19 treatment
guideline and method for them. Due to an existing uncertainty in determining the
disease severity by the specialist physicians, it could be of significant help to use
artificial intelligence-based techniques; therefore, it could be an acceptable solution
to use Fuzzy systems based applications, as they proved to be good functional in
facing uncertainty problems. As a result, a Fuzzy system based on clinical data is
presented in this paper to categorize the COVID-19 patients based on the severity of
their illness so that the right kind of treatment is served on time. The results-driven
from the comparison between the mentioned system and the diagnostics of
physicians in a 300 sample database shows about 95.3% accuracy.

Keywords: COVID-19, Expert systems, Fuzzy systems, Determining severity of iliness
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Abstract

Demand for high-density and trusted digital data storage is growing dramatically
such that current storage tech- nologies cannot deliver enough space to satisfy the
requirement. Recently, DNA storage showed an excellent potential to develop the
need for high-density and long-lasting storage. However, DNA storage operations
are manual currently, and they should be handled by humans, making numerous
errors and wasting time. This paper proposed an architecture to provide an automated
and parallel environment for storing and retrieving data using DNA storage and
corresponding design algorithms using the digital microfluidic biochips (DMFB).
We showed how this architecture could help in making parallel operations on DNA
storage. We then demonstrate how our method can get scaled for more extensive
DNA storage. Experimental results show that the proposed architecture can be used
efficiently for large and complicated DNA storage systems.
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Abstract

The data communication platform in smart building networks often includes paired
wires, radio signals, and Ethernet lines that enable data transmission of
communication frameworks between network nodes. The presence of noise,
interference, and even the poor quality of communication platforms can jeopardize
this transmission and cause incorrect data transfer in this platform. Adding Cyclic
Redundancy Check (CRC) code to communication messages can play an important
role in preventing these risks. Nevertheless, many of these code values, considerably,
provide lower-than-expected fault detection capabilities. A comprehensive review
shows that CRC polynomials used in many networks are either inefficient or just
good options for certain message lengths. This paper proposes a new and flexible
model for selecting these code values that can be used for fault-free transmission of
various messages with different degrees of sensitivity and different lengths. Finally,
a simulation is performed in MATLAB software environment for the effectiveness
of the proposed model.

Keywords: smart building, fault-tolerance, fault detection, Cyclic Redundancy Check (CRC)
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Abstract

Text-to-image synthesis is a new research field of image generation. The generated
images must be based on textual descriptions and of acceptable quality. Among the
generative models, Generative Adversarial Networks (GANs) can generate higher
quality images compared to other models. Most GAN-based text-to-image
generation methods use simple datasets, including flower and bird images. For more
complex datasets (such as the Fashion Synthesis dataset used in this paper), the issue
of generating an image from a text becomes more challenging, as the images in this
dataset are much richer in content than just the flower images or birds. Most of the
methods proposed so far are only able to recognize the color of an object based on
the text description and have difficulty in accurately identifying the location in the
image where these changes are to be made. One way to solve this problem is to
generate an image from the text based on editing this image. In this paper, the
methods of combining text and image features in the generation of images are
discussed and the effect of different fusing models on the process in terms of quality
and accuracy of the description is investigated.

Keywords: GAN, Text-to-image, Fashion synthesis
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Abstract

Feature selection is the process of choosing a subset of pertinent features to use in
the model building during the machine learning and data mining process. Irrelevant
and redundant features are reduced by this process while improving learning
performance. Although in most real-world applications, it is time-consuming and
expensive to collect labeled data. Plentiful unlabeled data is easily available. Semi-
supervised feature selection methods are used to tackle this problem, in which both
unlabeled and labeled data are used to assess feature relevance. This paper suggests
a new semi-supervised feature selection algorithm based on the PageRank centrality
concept for the partially labeled data, which is an efficient method for calculating the
prominence of web pages on the Internet. The proposed method, called semi-
supervised graph-based feature selection (SGFS), crafts a complete weighted graph
based on the relevancy with labels and redundancy of features. PageRank algorithm
estimates the prominence of each graph vertex (feature). This algorithm has been
tested against multiple semi-supervised feature selection methods based on several
datasets with various dimensions to prove the accurate performance of the proposed
algorithm.

Keywords: Semi-supervised; PageRank; complete weighted graph; Feature selection
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Abstract

Spreader node detection is a fundamental research topic in complex networks aiming
to detect the most influential nodes of the network. Feedback-based centrality
measures a well-known approach assumes that the importance of a node depends on
how important are the neighbor nodes. Eigenvector as a basic feedback-based
approach, considers the power of neighborhood, but the information of neighborhood
and the connection between neighbors are neglected. Regarding this issue, in this
paper, we propose a novel node centrality measure based on the Perron-Frobenius
theorem. A novel weighting technique is introduced based on the local importance
of the graph edges. Then, the problem of central node detection is transferred to an
eigenvector problem based on the newly defined weighted matrix. Experimental
results indicate the superior performance of the approach in all the real-world
datasets.

Keywords: Spreader nodes, Complex networks, Node centrality, Perron-Frobenius theorem
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Abstract

Co-simulation is a prevalent design activity in complex robotic Cyber-Physical
Systems (CPSs). The heterogeneous cyber controller models, designed based on
proper formalisms, need to be validated by (co-)simulation with a model of the
physical environment of the robot. Due to the semantic and syntactic mismatch of
these models, establishing such a co-simulation framework is extremely challenging.
In this paper, we describe a generic co-simulation wrapper for a formal system
modeling framework which integrates external robot models using the Robotic
Operating System (ROS). Consequently, the robot, or a simulated model of its
dynamics, can be validated in conjunction with the controller logic as hardware- or
model-in-the-loop simulation. The presented wrapper is implemented in the
ForSyDe-SystemC modeling framework and tested using a robotic case study
running in the Gazebo simulator.

Keywords: Co-Simulation, Cyber-Physical Systems, Robotic Operating System, Formal Models
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Abstract

Blockchain is very popular as a decentralized and secure platform. Blockchains
usually use a proof-of-work mechanism and cryptographic puzzle to verify network
transactions. This operation is called block mining. Due to limited local computing
resources, likes smartphones, miners load computational tasks into resources
available on cloud/fog servers. Therefore, we can consider it as a market that includes
computational resources and miners. Then, it is natural to looking for an efficient
resource allocation policy through an auction-based mechanism. In this paper, we
introduce the issue of priority and locality to algorithms in this realm using an
efficient resource allocation algorithm. The idea of implemented priority algorithms
is allocating resources to VIP customers, which have more priority than other
customers. In addition, the goal of implemented locality algorithms is to reduce the
time delay of information exchange in the data transmission network by bringing
resources closer to customers. We also discuss the issue of social welfare and time
complexity. Our evaluations indicate that our method does a better job compared to
the similar work in the literature.

KeyWOI’dS: Blockchain, Auction Mechanism, Cloud/Fog Computing, Social Welfare, Proof of Work
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Abstract

Attribute-based signatures have been widely used in many applications including
anonymous authentication and fine-grained access control. Unfortunately, existing
attribute-based signature schemes have high computational complexity which
usually makes them unsuitable for resource-constrained devices. One approach to
get around this problem is outsourcing heavy computation through cloud servers.
But then, we have to take extra measures to ensure that the server performs
computations honestly and that it cannot forge any user's signature. Recently, Liu et
al. proposed an outsourced attribute-based signature scheme. The goal of this paper
is to show that this signature is vulnerable against forgery attack so that an attacker
can forge a signature without the knowledge of the secret keys. We further present
an improved method and show that it resolves the attack.

Keywords: Attribute-based signature, Cryptanalysis, Forgery attack, Cloud computing,
Outsourcing.
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Abstract

Registration algorithms align different point clouds from different views of an object
by finding matching points and then transferring them into a reference coordinate
system. The well-known 4PCS algorithm is a robust technique used for this purpose.
Usually, 4PCS running time increases with the rise of the number of points in point
clouds. We can reduce the runtime by using the K-means clustering algorithm to
down-sample point cloud and decrease the number of points to the desired count.
Unfortunately, when the overlap region between two adjacent point clouds
decreases, the chance to find matching points is reduced even when there is no noise.
To overcome this problem, we propose the Restricted 4PCS (R-4PCS) algorithm, in
which the candidate four-point sets are restricted to be in a predefined distance. The
simulation results show that the proposed algorithm works at least three times faster
with better accuracy even when the overlapped area is as low as 20 percent.

Keywords: clustering, low overlap point cloud, point cloud registration, 4PCS algorithm
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Abstract

String matching algorithms are used widely in computer science that is a very
important issue in text processing. Also, string matching algorithms are used as basic
components in the practical software in operating systems. A lot of research is
performed in this field that hash based matching algorithms like Rabin-Karp is one
of their fastest, but due to the rapid growth of data volumes, traditional algorithms
are not sufficient. To solve this problem, combining Bloom filter features with string
matching algorithms, makes it possible to reduce the execution time. In present
paper, a modified version of the Rabin-Karp algorithm is presented by using a Bloom
filter as preprocessing phase that can early detect pattern absence. In addition, this
approach maximize speed up and reduce the number of patterns needed for the exact
Rabin-Karp matching phase. Accordingly, the proposed results as well as the Rabin-
Karp implementations have been compared to verify the impact of the proposed
method.

Keywords: String Matching; Rabin-Karp; Bloom filter; Pattern
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Abstract

Vehicular edge computing is a promising technology which provides processing
resources to the internet of vehicles using the edge servers deployed at roadside units.
Vehicles take advantage by offloading their computation-intensive tasks to this
infrastructure. However, concerning time-sensitive applications and the high
mobility of vehicles, cost-efficient task offloading is still a challenge. This paper
establishes a computation offloading strategy based on deep  Q-learning algorithm
for vehicular edge computing networks. To jointly optimize the offloading failure
rate and the total energy consumption of the offloading process, the vehicle tasks
offloading problem is formulated as a multi-objective optimization problem.
Simulation results show that the proposed algorithm can effectively reduce the
offloading failure rate and the total energy consumption for application offloading.
Compared to Random and SeV Only algorithms, our proposition respectively shows
a 10% and 22% reduction in failure rate, and 80% and 86% of reduced energy
consumption.

Keywords: Computation offloading, Connected and autonomous vehicle, Reinforcement learning,
Offloading failure, Energy consumption
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Abstract

Telegram currently has nearly 500 million monthly active users. It is known as a
social network in many countries, such as Iran. Due to the diversity and increase of
groups in this messenger, it has become difficult to find groups that are related to the
users' interests; so it is better for users to find suitable groups with the help of
recommender systems. In this paper, we present a new collaborative filtering method
for a group recommender system. It is based on the users' interests, using and
analyzing the graph of users' membership. The proposed method mainly consists of
two parts. In the first step, the main user and top similar users are extracted, then we
list the top similar users' groups. For each similar user, we calculate a score based on
the public and the number of user's groups for any group in the list. We consider the
total score of all the top similar users for each group in the list as the group rank. In
the second step, due to the existence of groups with only one similar user, the score
of popular groups changes according to the number of dissimilar members in each
group. Experiments have been performed to determine the effectiveness of these
methods on Telegram data. The actual data of this research includes more than
700,000 supergroups and 70 million Telegram users. To evaluate the accuracy and
performance of this research precision, recall and f-measure are used and the results
confirm the usefulness and effectiveness of the proposed method.

Keywords: Recommender system, Social network, Collaborative filtering, Telegram, Group
recommendation
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Abstract

Finding groups is very useful for marketers to grow their business. Also, that can
solve the problem of confusing people in finding groups that are relevant to the user’s
interests. Telegram currently has about 500 million monthly active users. It is also
known as a social network in many countries such as Iran but does not offer the most
widely used social media features such as item recommendation. A content-based
recommendation is one of the most successful recommendation techniques based on
content correlation. In this paper, we present a new combination model of content-
based recommendation and clustering method, which mainly consists of three parts.
In the first step, the groups and user profiles are extracted from the data using TF-
IDF. Second, by clustering groups' profiles, this model speeds up the identification
of groups associated with a user's profile and assigns a cluster number to them.
Finally, to find the most relevant groups, the similarity between the user profile
model and the profile of groups with the same cluster is calculated. The role of the
proposed algorithm is to improve the performance of the content-based
recommendation using the clustering optimization method. The actual dataset of this
study includes more than 700,000 supergroups and 70 million users in Telegram. To
evaluate the accuracy and performance of the proposed method, we will use
precision, recall, and f-measure. Experimental results show that the proposed model
has high recommendation accuracy and a certain practical value.

Keywords: Recommender systems, Telegram, Content-based recommendation, K-means clustering,
Group recommendation
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Abstract

These days, Cloud Computing is widely used in different applications such as Civis
Analytics and AWS (Amazon Web Services). Through the virtualization of hardware
and software, Cloud Computing delivers various services to users over the Internet.
The main challenge of providing satisfactory quality of service to the users is
workflow scheduling, an NP-hard problem that has been a topic of much research.
In this paper, BRADO, a recently-developed swarm intelligence algorithm, has been
introduced for allocating and scheduling tasks to appropriate resources. This
proposed algorithm aims to minimize the total execution time of the whole
workflow, known as makespan. The performance of this proposed algorithm has
been evaluated using the CloudSim Plus toolkit. Moreover, the results have been
compared with some well-known algorithms, including PSO and SA. Our findings
show the superiority of the BRADO algorithm in allocating and scheduling tasks.

Keywords: cloud computing, BRADO, swarm intelligence, task scheduling
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Abstract

Attention-based models have proved their superiority on many NLP tasks, especially
for English. Despite their great potential and importance of language models, little
attention has been paid to attention-based language modeling for Persian. In this
paper, we fine-tuned two language models, namely BERT and Persian GPT-2 on
Persica corpus. We then evaluated these models by computing their perplexity on a
5-million-word dataset. Both models outperform previous SOTA results on the
measure of perplexity. Our results indicate that GPT-2 performs slightly better by
approximately 10 percent improvement of perplexity and seems to be a better fit for
language modeling. We have proposed a modified version of perplexity, bi-
perplexity, which can be a measure for comparison of language models trained with
Masked Language Modeling objective. We have also introduced an innovative way
of using BERT as a language model by devising a new strategy for sampling.

Keywords: Persian Language Modeling, Attention-based Language Modeling, Perplexity, Language
Model Sampling
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Abstract

Acute lymphoblastic leukemia (ALL) is a kind of blood cell malignancy that is
distinguished by the presence of many lymphoid blasts in the circulation. ALL
accounts for over 80% of juvenile leukemia and is most common in children aged 3
to 7. The traditional ALL classification approach requires expert pathologists to
carefully examine the cell pictures, which is time-consuming and results in non-
standardized reports. Automation in ALL prognoses is an essential but challenging
procedure. Fuzzy reasoning rules are integrated into connectionist networks when
neural networks and fuzzy systems are combined to generate neuro-fuzzy systems.
Current neuro-fuzzy systems, on the other hand, are created with shallow structures
that have poor generalization capacity. This article automatically detects ALL from
microscopic cell images, employing a deep convolutional neuro-fuzzy network. In
order to reduce overfitting, data augmentations were utilized, and the number of
samples got increased before training the model. Image preprocessing includes a
fuzzy-based two-stage color segmentation technique is employed for segregating
leukocytes from other blood components. After applying image preprocessing, the
size of images decreased to 64x64 such that containing a single nucleus per image.
We propose a convolutional neuro-fuzzy network based on Takagi-Sugeno-Kang
(TSK) fuzzy model for acute lymphoblastic leukemia diagnosis. Our proposed model
achieved an average accuracy of 97.31% for acute lymphoblastic leukemia detection.

Keywords: Acute lymphoblastic leukemia, Convolutional neuro-fuzzy networks, Image
Classification, Image preprocessing, Takagi-Sugeno-Kang fuzzy model.
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Abstract

Semantic web capabilities can improve the potential of eLearning systems and
applications. Semantic annotation as a main step of semantic web techniques can be
used in creating metadata for eLearning resources to foster adaptive elLearning
systems. This paper proposes a semantic annotation approach to enrich educational
content with some related concepts in the DBpedia repository. In this approach,
unknown concepts in educational content are extracted through applying natural
language processing, statistical analysis, and domain-specific ontology. Each
extracted concept is linked to the DBpedia relevant concept and for further
explanation, the DBpedia subgraph of related concepts is attached. Navigating the
DBpedia graph and applying a context matching technique, we can find some
relevant concepts in the offline phase. The proposed approach is applied on the set
of eLearning-domain documents extracted from the SlideShare repository.
Generated results show the acceptable system precision and recall. Our approach is
generic; it can be used in any educational content related to any domain.

Keywords: semantic annotation, DBpedia, eLearning, educational content, concept matching
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Abstract

Continual evaluation of performance is crucial to the success of any business. These
evaluations are measured using key performance indicators (KPIs), and different
kinds of KPIs are widely used in various business fields. A company or business
with multiple departments needs to evaluate the performance of each department
manager because it affects the entire company. Turnover rate is a metric that shows
the ratio of employees leaving a company, and a typical formula for it exists, but the
formula is not fair when there are multiple departments with different sizes in a
company. In this paper we have introduced, Pivoted Length Normalization to be
used to normalize the turnover rate. Additionally, the normalized turnover rate
depends on both company and department sizes, and it is more equitable. We have
examined the normalized value of turnover rate with its initial value in departments
of different sizes to show the fairness of the proposed method.

Keywords: KPI, Turnover rate, Normalization, Evaluation, Performance
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Abstract

Mobile phones as a pervasive tool may have several applications in the field of
preventing the spread of infectious diseases. Many countries used it in recent years
to control Ebola and SARS in Africa, and today controlling COVID-19 in China and
Singapore. Since now an effective way to reduce or stop the spread of the disease is
social isolation and quarantine while the mobile phone could be an effective tool for
patient control. In this paper, a non-invasive method presented for controlling
prevalence of COVID-19 disease. It is based on the records of subscriber’s
transactions in the mobile network. Many valuable data could be obtained by
analyzing these records, such as identifying quarantine offenders during illness, the
number of interprovince trips while restrictions were imposed, and the density of
patients in different parts of the city or country.

KeyWOI’dS: K Mobile Phone, Pandemic, Lockdown, Telecom Data, Quarantine, CDR.
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