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Abstract

Orange is a widely used tool for data mining and machine learning that offers both Python scripting and visual programming capabilities. It is designed to be a versatile tool that can be used by users of varying levels of expertise, from beginners to experienced programmers. The tool offers a multi-layered structure that provides users with access to a wide range of data mining and machine learning techniques, making it a popular choice among data scientists. Orange also offers a comprehensive set of data mining techniques that can be used to extract valuable insights from large and complex data sets.

Despite its many successes, Orange still faces some challenges as it continues to evolve. One of the key challenges is keeping up with the rapid pace of technological change in the field of data science. As new techniques and tools emerge, Orange will need to adapt to remain relevant and effective.

In conclusion, Orange is a powerful and versatile tool for data mining and machine learning that offers both Python scripting and visual programming capabilities. Its interactive data analysis features and comprehensive set of data mining techniques make it a popular choice among data scientists. While Orange has achieved significant success to date, it will need to continue to evolve to meet the challenges of the rapidly evolving field of data science.
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1. Introduction

Orange, as a comprehensive and user-friendly tool for data mining and machine learning, has evolved over the years to offer advanced features and capabilities. It offers both Python scripting and visual programming interfaces, making it accessible to users of varying levels of expertise. The tool also provides support for various machine learning techniques, including bioinformatics and text mining, making it a versatile option for data scientists.

The history of Orange is intertwined with the development of machine learning and data visualization tools. In the early 1990s, tools like Records Explorer and Clementine used the concept of visual programming to build pipelines for data visualization and mining. Open-source toolboxes like Weka, Knime, Yale, and and Orange built on these concepts to provide innovative interfaces for exploratory statistics analysis.

Orange has continued to evolve and is now a popular choice among data scientists. Its intuitive interface and comprehensive set of features make it a valuable tool for data mining, machine learning, and data visualization. Orange has also kept up with the latest trends and techniques in the field, including deep learning and neural networks.

In conclusion, Orange is an important tool for data mining and machine learning that offers both Python scripting and visual programming interfaces. Its history is intertwined with the development of machine learning and data visualization tools, and it has evolved over the years to provide innovative features and capabilities. Orange's versatility, user-friendliness, and support for various machine learning techniques make it a valuable tool for data scientists in various industries and fields.
1.1 Artificial Intelligence Trends In Media

Artificial intelligence (AI) is increasingly being used in the media industry to improve efficiency, personalize content, and enhance user experiences. Here are some AI trends in media:

1. Personalization: AI is being used to personalize content for users. AI algorithms can analyze users’ viewing patterns, search histories, and preferences to recommend content that is relevant to their interests. This can lead to higher engagement and satisfaction for users.

2. Content Creation: AI is being used to generate content. For example, AI can write news articles or produce short videos based on data inputs. This can help media companies to produce content faster and more efficiently.

3. Chatbots: Media companies are using chatbots powered by AI to provide customer support and answer queries. Chatbots can provide quick and accurate responses, reducing the workload on human customer support teams.

4. Ad Targeting: AI is being used to improve ad targeting. Advertisers can use AI to analyze user data and target ads to users who are most likely to be interested in their products or services. This can lead to more effective advertising campaigns.

5. Voice Search: With the rise of smart speakers and voice assistants, media companies are optimizing their content for voice search. This requires understanding natural language processing and creating content that can be easily understood by these devices.

6. Automated Transcription and Translation: AI is being used to automate the transcription and translation of audio and video content. This can save time and resources for media companies, as well as make content more accessible to non-native speakers.

7. Content Moderation: AI is being used to moderate user-generated content. AI algorithms can detect and flag inappropriate content, such as hate speech or violent imagery, allowing human moderators to review and take action.

Overall, AI is becoming an increasingly important tool for media companies to improve their operations and provide better experiences for users.

1.2 Methodological framework

1.This passage describes the characteristics and objectives of a systematic literature review, which is a method of meta-analysis used to gain a comprehensive understanding of a particular topic by analyzing the findings of a wide range of studies.

2. The passage emphasizes that the aim of a systematic literature review is not just to summarize previous research but also to provide insights and reflections that can guide future research directions. In doing so, the review serves as a foundation and rationale for new studies and helps to contextualize research synthesis for more advanced fields of study.

3. The passage also highlights the importance of using a rigorous and scientific approach in conducting a systematic literature review, with the goal of minimizing bias and ensuring replicability. However, the use of hermeneutic and interpretive approaches is also noted, especially when generating perspectives and critiques.

4. Overall, the passage suggests that a systematic literature review is a valuable tool for researchers looking to gain a comprehensive understanding of a particular topic and to develop new research questions and directions based on previous findings. By using a rigorous and objective approach, such reviews can help to guide future research in a meaningful way.

2. History of ORANGE

Orange is a machine-learning software package that was initially designed as a C++ library containing machine-learning algorithms and related techniques. However, it was discovered that Orange was being utilised more often for records exploration, where various combinations of preprocessing and mastering techniques were evaluated and graded using cross-validation. This led to the development of a Python module for Orange, which made it easier to create customised programmes and provided a scripting interface.

Python is a modern scripting language that features a clear and straightforward syntax that is easy to learn for both novices and programmers alike. Python programming is also quick, making it a great choice for developing new tactic prototypes. Python supports C or C++-written modules for fairly seamless extension and has been referred to as a "glue language" due to its utility for joining libraries written in C or Fortran. Orange was almost exclusively utilised as a Python module beginning around 1999, which made it easier for larger teams to work together without having to coordinate development and set specific coding criteria. The switch to Python also made creating the graphical user interface easier.

The graphical user interface of Orange has a canvas that widgets, or customer-specific location pipeline additives, can be placed on. Each widget offers a few basic operations, such as reading the facts, displaying a facts table, picking functions manually or entirely based on some function scoring, training predictors, go-validating them, and so forth. Widgets can be combined into new schemata in unique ways thanks to Orange's fundamental vitality and adaptability. The presentation and interactivity of data were given special consideration in the design and layout of widgets , making Orange a powerful tool for information discovery that can be used without scripting or Python programming.

2.1 Skills Required for Artificial Intelligence
Artificial Intelligence (AI) is a complex field that involves the development of computer systems that can perform tasks that typically require human-like intelligence, such as visual perception, speech recognition, decision-making, and natural language processing. Developing AI systems requires a wide range of skills, including:

1. Mathematics: AI is heavily rooted in mathematical concepts such as calculus, linear algebra, probability, and statistics. An understanding of these concepts is essential for developing algorithms and models used in AI.

2. Programming: Proficiency in programming languages such as Python, Java, and C++ is required for building and testing AI systems. Knowledge of data structures, algorithms, and software engineering principles is also important.

3. Machine learning: Machine learning is a subset of AI that involves training computer systems to learn from data. Skills in machine learning are necessary for designing, implementing, and tuning machine learning algorithms.

4. Deep learning: Deep learning is a type of machine learning that involves the use of artificial neural networks. Understanding neural network architectures and how to train them is essential for developing advanced AI systems.

5. Natural language processing (NLP): NLP is a subfield of AI that focuses on the interaction between computers and human languages. Skills in NLP are necessary for developing chatbots, virtual assistants, and other natural language-based applications.

6. Robotics: Robotics involves the design and construction of machines that can perform tasks autonomously. Developing AI systems for robotics requires knowledge of robot kinematics, control theory, and sensor fusion.

7. Data analysis: AI systems require vast amounts of data to be trained and tested. Skills in data analysis and data visualization are necessary for preprocessing, analyzing, and interpreting large datasets.

8. Ethics: AI has significant societal implications, and it is essential to consider the ethical implications of AI systems. Understanding ethical considerations surrounding AI is necessary for designing responsible and ethical AI systems.

These are some of the essential skills required for developing AI systems. However, the field of AI is constantly evolving, and AI professionals need to stay up-to-date with the latest developments and trends in the field.

2.2 Tools and Techniques

Orange: Data Mining Master includes a wide range of techniques and tools for data mining, machine learning, and data visualization. Here are some of the key techniques and tools available in Orange:

1. Data preprocessing: Orange provides a variety of techniques for data preprocessing, including data cleaning, normalization, feature selection, and feature engineering. The software allows users to filter data, transform variables, and perform imputation, among other things.

2. Supervised learning: Orange includes a number of algorithms for supervised learning, such as decision trees, support vector machines, k-nearest neighbors, and neural networks. These algorithms can be used for tasks such as classification, regression, and time series prediction.

3. Unsupervised learning: Orange also includes unsupervised learning techniques, such as clustering, dimensionality reduction, and association rule mining. These techniques can be used for tasks such as exploratory data analysis and anomaly detection.

4. Visualization: Orange offers a variety of visualization tools, including scatter plots, histograms, box plots, and network visualizations. Users can interact with these visualizations to explore data and gain insights into patterns and relationships.

5. Integration: Orange can be integrated with other tools and platforms, such as Python, R, and SQL databases. This makes it easy to incorporate Orange into existing workflows and use it in conjunction with other data analysis tools.

6. Extension: Orange is highly extensible, with a large library of add-ons and modules developed by the community. These add-ons can be used to extend the functionality of Orange and perform specialized tasks such as bioinformatics analysis or natural language processing.

Overall, Orange: Data Mining Master is a comprehensive software package for data mining, machine learning, and data visualization. Its user-friendly interface and wide range of tools make it a popular choice for researchers, data scientists, and business analysts alike.

3) Toolbox Evaluate

Orange is a hierarchical toolbox of statistical mining supplements with a focus on data exploration and analysis. It includes a range of data manipulation and preprocessing techniques, supervised and unsupervised learning algorithms, and performance evaluation and visualization tools. The library is implemented in C++ and includes Python modules for easy scripting and integration with other Python-based tools. The graphical user interface provides a canvas-based approach for constructing custom analysis pipelines using a range of pre-built widgets, making it easy for users with no programming experience to explore and analyze their data. Overall, Orange is a powerful and flexible tool for data analysis and exploration, suitable for both novice and expert users.
3.1 Data Mining Classification Algorithms
Classification is a supervised learning technique in which a model is trained on a labeled dataset to make predictions about the class of new, unseen data. Data mining classification algorithms are used to predict the categorical class labels of data. Some commonly used classification algorithms in data mining include:

1. Decision Trees: Decision trees are used to build models that classify data by recursively splitting the dataset into smaller and smaller subsets based on the most significant features.

2. Naive Bayes: Naive Bayes is a probabilistic algorithm that makes predictions based on the probability of each attribute belonging to a particular class. It is a simple algorithm that works well with large datasets.

3. Logistic Regression: Logistic regression is a statistical method used to predict binary or categorical outcomes based on a set of predictor variables. It works by estimating the probability of the outcome variable given the predictor variables.

4. Support Vector Machines (SVM): SVMs are powerful machine learning models used for both regression and classification tasks. They work by finding the hyperplane that best separates the data points into different classes.

5. K-Nearest Neighbors (KNN): KNN is a non-parametric algorithm that predicts the class of a data point based on the classes of its k-nearest neighbors. It works well with small datasets and can handle multi-class classification problems.

6. Random Forest: Random forests are an ensemble learning method that combines multiple decision trees to improve the accuracy of predictions. They work by building a multitude of decision trees and selecting the class with the most votes.

7. Gradient Boosting: Gradient boosting is another ensemble method that combines multiple weak learners to create a strong learner. It works by sequentially adding new models that correct the errors of previous models.

These are just a few examples of data mining classification algorithms. The choice of algorithm depends on the nature of the data, the size of the dataset, and the specific problem being addressed.

4) ORANGE IN 2022

Orange Data Mining tool: Orange is an open source data burrowing available in vain at (https://orange.biolab.si) which is computer-based intelligence and data mining programming (written in Python). It has a visual programming front-end for explorative data examination and portrayal, like manner can be used as a Python library. The program is kept up and made by the Bioinformatics Research facility of the Workforce of PC and Data Science at College of Ljubljana. Orange is a section-based visual programming for data mining, computer based intelligence and data examination. Parts are called contraptions and they go from fundamental, subset decision and preprocessing, to observational appraisal of learning computations and perceptive illustrating [9, 7]. Orange moreover joins a ton of graphical contraptions that use methodologies from focus library and Orange modules. Through visual programming, devices can be assembled into an application by a visual programming instrument called Orange Canvas


 Figure1: Main Interface of Orange that shows the models can perform KNN, Trees Naïve Bayes and etc.

As an AI language model, I do not have access to future information beyond my knowledge cutoff of 2021. However, I can provide some general information about the development of software and libraries in the tech industry.

Software development is an ongoing process, and libraries like Orange are continually evolving and improving to meet the changing needs of users and keep up with new developments in technology. In the future, it is likely that Orange will continue to add new features and algorithms to keep pace with advances in data science and machine learning.

It is also possible that Orange may incorporate new technologies such as deep learning or natural language processing into its toolbox. As the field of data science continues to grow and evolve, it is likely that Orange will continue to be an important tool for researchers, analysts, and developers in many different fields.

Along with Knime, Orange is arguably one of the most user-friendly data mining tools available right now. It may be parallelized on a grid and run on OS X, Windows, and Linux. There are certain device analysis, preprocessing, and data visualisation techniques included in the default installation. In contrast to Weka, for instance, which offers every possible device mastering capability, Orange's goal is to implement the most advantageous and often used approaches in a flexible and user-friendly manner; the tool's focus is on statistical investigation. In the default installation, for example, the machine learning methods are limited to the naïve Bayesian classifier, ok nearest neighbours, induction of policies and timber, support vector machines, neural networks, linear and logistic regression, including ensemble techniques. However, most approaches come with a visual representation that enables study of the subsequent module; by selecting a node in a category tree or a rule, the user can learn what educational periods are covered by that element. Nomograms that provide light on the significance of capabilities and their character values can be used to investigate the naive Bayesian classifier, logistic regression, and linear SVM. They can also be used to explain the predictions made by the version. The same is true for unsupervised techniques, such as affiliation rules, multidimensional scaling, self-organizing maps, and a variety of clustering techniques. Orange features a wide choice of visualisation techniques for comparison to the purposefully limited selection of machine learning approaches: aside from the standard visualisations, such as container plots, histograms, and scatter plots, as well as parallel coordinates, mosaic displays, sieve diagrams, survey plots, and various records projection techniques like multi-dimensional scaling, significant issue evaluation, RadViz, FreeViz, and others. The user has the option of interactively exploring the visualisations or connecting them to other widgets that send or access the visualization's records. Orange can also assist the user in finding smart visuals by rating them automatically based on interest or by grouping them into a network of visualisations. Orange also has strong network visualisation and exploration widgets, again with an emphasis on interaction and adaptability. Modules may be added to Orange to make it longer. Currently, we offer a huge selection of Bioinformatics strategies, in addition to modules for multi-target learning and textual content mining. A group of roughly a dozen participants and collaborators from the Laboratory of Bioinformatics is actively developing the device, with occasional assistance from students from the Faculty of Computer and Records Technology and overseas. Google has also supported development with its Code schema summertime programme. Orange has been employed in business, technology, and education. In terms of science, it now serves as a testing ground for novel machine learning algorithms as well as for implementing novel methods in genetics and several bioinformatics disciplines. The pharmaceutical giant Astra-Zeneca, which uses Orange in medication development and funds the development of various related components of Orange, is now the best commercial partner. In order to support service-oriented architectures, Orange4WS has improved its visual programming interface in collaboration with the Josef Stefan Institute. In the end of the day, countries like the US, Italy, France, Japan, Turkey, Cuba, and Peru employ Orange for coaching publications in system learning and data mining. Recognize the graphical interface's design for the next Orange edition. The data is read by the pipeline in the figure, which then delivers it to the file widget, check newcomers, who validate four different newcomers on their entry, and to the widget with an interactive display of the misunderstanding matrix.

4.1 How orange data mining tool works?

Orange is a data mining and machine learning tool that provides a user-friendly interface for visual programming. It works by creating a data flow diagram, where each element in the diagram represents a step in the data analysis process. The tool provides a wide range of algorithms for data preprocessing, feature selection, classification, regression, clustering, and visualization.

The user can import data in various formats, including CSV, Excel, and SQL databases, and perform various preprocessing operations such as filtering, imputation, normalization, discretization, and feature selection. The tool also offers a range of supervised and unsupervised learning algorithms, such as decision trees, random forests, logistic regression, k-nearest neighbors, support vector machines, and clustering techniques.

The user can drag and drop widgets from a toolbox to the canvas, connect them with arrows to create a data flow, and interact with the results in real-time. Orange provides a range of visualization tools to explore and visualize the results, including scatter plots, heat maps, dendrograms, and network graphs.

One of the advantages of Orange is that it provides an easy way to compare different algorithms and techniques by creating multiple branches in the data flow. For example, the user can split the data into training and testing sets, apply different classification algorithms to the training set, and compare their performance on the testing set.

Overall, Orange provides a flexible and powerful tool for data mining and machine learning, with a user-friendly interface that allows users with little or no programming experience to perform complex data analysis tasks.

4.2 Orange: Better Mining Tool

However, Orange is a popular and well-regarded data mining and machine learning tool that offers a wide range of features and capabilities. Here are some reasons why users might prefer Orange over other data mining tools:

1. User-friendly interface: Orange has an intuitive and easy-to-use visual interface that makes it accessible to users with varying levels of technical expertise. It offers a drag-and-drop interface for creating workflows and includes a wide range of pre-built data mining and machine learning algorithms.

2. Flexibility and customization: Orange is a highly flexible tool that allows users to customize their workflows and algorithms as needed. It offers a wide range of add-ons and modules that can be installed to extend its capabilities and enable new functionalities.

3. Wide range of algorithms: Orange includes a broad range of data mining and machine learning algorithms, including classification, regression, clustering, and association rule mining. It also supports deep learning and includes a range of neural network architectures.

4. Open-source and free: Orange is an open-source tool that is available for free, which makes it accessible to users with limited budgets or those who prefer to avoid expensive licensing fees.

5. Active development and community support: Orange is actively developed and maintained by a team of developers and contributors, and has a large and active user community. This means that users can get help and support when they need it, and that the tool is continually improving and evolving to meet changing user needs.

4.3 Challenges with ORANGE
While Orange is a powerful data mining tool, there are still some challenges that users may encounter:

1. Learning curve: While Orange is user-friendly, it still has a learning curve. Users who are new to data mining and machine learning may find it challenging to understand and use all the features and functionalities of the tool.

2. Limited algorithm selection: Although Orange offers a variety of algorithms, it may not have all the algorithms needed for specific use cases. Users may need to supplement Orange with additional tools or programming languages.

3. Performance issues: Orange may not be the best option for handling large datasets or complex analyses. The tool may slow down or crash when working with large amounts of data or complex models.

4. Limited support: As an open-source tool, Orange may not have the same level of support as commercial software. Users may need to rely on online documentation or community forums for assistance.

5. Data preparation: As with any data mining tool, data preparation is a crucial step. Users may encounter challenges with data quality, missing values, or data formatting that can affect the accuracy of their analyses.

5. Comparison of Data Mining tools
There are several open source data mining tools available in the market, and each has its own strengths and weaknesses. Here is a brief comparison of some popular open source data mining tools:

1. Weka: Weka is a popular data mining tool that offers a wide range of machine learning algorithms. It has a user-friendly graphical interface and supports various data formats. However, it is not suitable for big data sets and lacks advanced data visualization capabilities.

2. KNIME: KNIME is another popular open source data mining tool that offers a user-friendly graphical interface and a wide range of data analytics tools. It has strong data visualization capabilities and supports various data formats. However, it requires some programming skills to use it effectively.

3. R: R is a popular open source statistical programming language used for data analysis and machine learning. It offers a wide range of statistical and graphical techniques and has a large community of users. However, it requires programming skills and may not be suitable for big data sets.

4. Orange: Orange is a user-friendly data mining tool that offers a wide range of machine learning algorithms and data visualization techniques. It has a user-friendly graphical interface and supports various data formats. However, it may not be suitable for big data sets and lacks some advanced data analytics features.

5. RapidMiner: RapidMiner is a popular open source data mining tool that offers a user-friendly graphical interface and a wide range of machine learning algorithms. It has strong data visualization capabilities and supports various data formats. However, its advanced features are only available in the paid version, and it may not be suitable for big data sets.

In summary, the choice of an open source data mining tool depends on the user's specific requirements and skill level. Weka, KNIME, R, Orange, and RapidMiner are all excellent tools with their own strengths and weaknesses.

Table 1 Comparison of Data Mining Tools
	Comparision Factors 
	R (Revolution) 
	Rapid Miner 
	Weka 
	Orange 
	Knime

	Initial Release 
	August 1993
	2006
	1997
	1997
	2004

	Stable Release
	April 21,2017
	13 Feb,2017 (7.4)
	April 14, 2016 (3.8.1)
	6 March, 2017(3.4)
	7 April, 2017 (3.3.2)

	License
	GNU General Public License
	AGPL
	GNU General Public License
	GNU General Public License
	GNU General Public License

	Operating Systems
	Cross Platform
	Cross Platform
	Windows, OS X,Linux
	Cross Platform
	Windows, OS X,Linux

	Language
	C,FORTRAN, R
	Language Independent
	Java
	Python, Cython, C,C++
	Java 

	Partitioning of Dataset into training And testing dataset
	Limited methods For partitioning
	Limited methods For partitioning
	Limited methods For partitioning
	Limited methods For partitioning
	Limited methods For partitioning

	Descriptor Scaling 
	Can save parameters to scale future datasets
	Can save parameters to scale future datasets
	Cannot save parameters to scale future datasets
	No scaling methods
	No scaling methods Descriptor

	Descriptor Selection
	No wrapper methods 
	Has wrapper methods
	Has wrapper methods
	No wrapper methods 
	No wrapper methods 

	Parameter optimization Of machine learning or Statistical method
	Does not have automatic parameter optimization
	Has automatic parameter optimization
	Does not have automatic parameter optimization 
	Does not have automatic parameter optimization 
	Does not have automatic parameter optimization 

	Model Validation using Cross validation or Independent validation set
	Limited error measurement Methods
	Plenty of error measurement method
	Has error measurement methods but needs to rebuild the model each time
	Has error measurement methods but needs to rebuild the model each time
	Has error measurement methods but needs to rebuild the model each time

	Website
	https://www.r-project.org/
	rapidminer.com
	www.cs.waikato.ac.nz/ ~ml/weka
	Orange.biolab.si
	https://www.knime.com/


6. Future Scope
Orange has come a long way since its inception, and it continues to evolve and improve with each iteration. In terms of future scope, there are several areas where Orange can expand and enhance its capabilities:
1. Integration with cloud computing: As more and more organizations move towards cloud computing, Orange could benefit from integration with cloud platforms such as Amazon Web Services (AWS), Microsoft Azure, and Google Cloud Platform (GCP). This would enable users to leverage the scalability and flexibility of cloud resources to process large datasets and run complex machine learning algorithms.

1. Advanced machine learning algorithms: While Orange already offers a wide range of machine learning algorithms, there is always room for improvement. As new algorithms are developed and refined, Orange could incorporate them into its framework to provide users with even more options for data analysis and modeling.

2. Deep learning: With the rise of deep learning, there is a growing demand for tools that can handle neural networks and other complex deep learning architectures. Orange could explore the integration of deep learning frameworks such as TensorFlow, Keras, and PyTorch to provide users with access to these advanced techniques.

3. Natural Language Processing (NLP): NLP is an area that is gaining a lot of attention, particularly in industries such as healthcare and finance. Orange could incorporate NLP tools and techniques to enable users to analyze and process text data more effectively.

1. Explainable AI: With the increasing adoption of AI in various applications, there is a growing need for transparency and interpretability. Orange could explore the integration of explainable AI techniques to help users better understand and explain the outputs of their machine learning models. Overall, Orange has a lot of potential for growth and expansion in the coming years. With its user-friendly interface and wide range of features, it is well-positioned to continue to play a significant role in the data mining and machine learning community.

6.1Suggested Researches
In light of the findings, the research suggests making the following researches:


1. Using Orange technology to analyze customer behavior and preferences in order to improve marketing strategies for businesses. 

2- Comparing the performance of Orange technology with other data mining tools in predicting stock prices in the financial market. 

3- Utilizing Orange technology to analyze social media data and predict trends and user behavior. 

4- Using Orange technology to analyze and predict the success of startups based on their financial and market data. 

5- Evaluating the effectiveness of Orange technology in predicting the outcome of sports events such as soccer matches or basketball games. 

6- Utilizing Orange technology to analyze and predict crime patterns and hotspots in urban areas.
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