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I. ARTIFICIAL INTELLIGENCE AND ROBOTICS
It is without a doubt that computers play a critical role in the lives of human beings. Computers, algorithms, and work influence the way people go about their activities today. The term artificial intelligence involves work processes that that would require human intelligence if human beings were involved in it. As such, artificial intelligence involves the creation of intelligent computer systems capable of carrying out functions as closely as human beings would. 
The adoption of automation in industrialized economies means reduced production costs. As a consequence, products become cheaper compared to human production. In the German automotive industry, an hour costs more than 40 euros when using human labor (Wisskirchen et al. 2017). However, that costs between five and eight euros when using robots. The use of robots in production is due to the following advantages: it cannot go on sick leave, have children, or go on strike. A computer’s accuracy is also greater than human beings, and it cannot be distracted by factors such as fatigue or other external factors. Using robots means that a computer can be synchronized to improve efficiency and control the performance of an organization. 
Extensive research in the field of technology means that machines capable of mimicking human intelligence have been developed. Artificial intelligence means that machines that are intelligent, both operationally and socially, are being deployed to help solve various problems the society faces. It is being used in the fields of medicine, finance, agriculture, and manufacturing. Artificial intelligence and robotics are useful in areas such as agriculture that are struggling to attract young people. There are fears that formalizing human capabilities and artificial intelligence will take over human labor. However, machines are only capable of performing functions according to how they have been programmed. As such, they only complement human labor rather than phase it out. 
Economic uses of artificial intelligence
Deep learning 
It is machine learning that depends on a set of algorithms to process and model a high level of abstraction data. Machine differs from human workers, in that they are usually connected all the time. The machines record mistakes that other machines make and store in its memory so that it cannot make the same mistake another time. Over time, machines will become intelligent. 
Robotisation 
Machines have been taking over human labor since the turn of the century. They cost less in addition to making no mistakes compared to human beings. 
Dematerialization 
The automation of data recording and processing means that traditions back-office activities have been phased out. They are no longer in demand. Autonomous software collects information and then sends it to the employee who needs it. Dematerialization means that traditionally physical products such as CDs and DVDs are no longer needed as they have been replaced by streaming services. Event tickets, travel tickets, and hard cash have also been replaced. 

Self-driving cars
[bookmark: _GoBack]The use of artificial intelligence in the transport sector dominates technology talks today. It has disrupted the transportation of goods as well as taxi-hailing hubs such as uber. However, the use of technology has been ongoing in the transport sector, where automation has been helping drivers when driving but does not take control of the vehicle. The integration of technology, before making the vehicles self-driving, was a continuous and gradual process. For instance, the Global Positioning System was introduced into personal vehicles, thus helping drivers with the navigation of the car. It is one of the most important aspects of transportation, providing information to technology companies and city authorities about traffic patterns (Bayyou, 2019). 
In the past, autonomous vehicles were mere fantasy, but it has now become a reality. Today, it is a reality as companies such as Tesla are now embracing driverless cars. Self-driving needs to sophisticated equipment that enables the vehicle to collect and process information before making a decision. The equipment includes both physical and digital infrastructure, which could either be private or public. The technologies that make it possible for cars to self-drive are classified as high process power computers, sensor and sensor-processing technologies, software and control systems, high definition mapping, and connectivity (Bayyou, 2019). The high processing power computer is regarded as the artificial intelligence independent brain that performs functions such as deep learning, computer vision, and parallel computing algorithms. 

Machine learning is another use of computers in artificial intelligence. Computer applications have undergone tremendous transformation in the past few years, going from processing simple data to machine learning. The presence of huge volumes of data collected from the internet and through sensors means that computers need to also adapt and assume human capabilities. The human capabilities include data sensing, data understanding, and decision making based on the past and present outcomes. 
The two important areas in artificial intelligence are computer vision and machine learning. The computer vision uses patterns and images to come up with solutions to problems. Images are analyzed using an array of pixels. Computer vision automates aspects, such as monitoring, surveillance, and inspection. As a subset of artificial intelligence, machine learning automatically analyses videos. Machine learning and computer learning use three approaches: supervised, unsupervised, and sem-supervised learning (Khan & Al-Habsi, 2019). Supervised learning entails labeled data, whereas semi-supervised learning has some data labeled, and others are not. 
It entails the use of computers, softwares, and devices to perform cognitive functions similar to human beings. People use machine learning applications every day, yet they may not be aware of them. These include virtual assistants such as Siri and Alexa. Most of these apps collect information and then refine them according to a person’s previous involvement with the information. Machine learning applications are also used in search engine result refining, social media services, online customer care support, and online fraud detection. Machine learning collects user information and uses it to predict an online user’s needs. 

II. LARGE-SCALE NETWORKING
           The rapid development and the deployment of computing witnessed in the technology world today has brought about challenges to data center networking. Data center networking refers to facilities used to store computer systems and its related components such as storage systems and telecommunications. The purpose of cloud computing technology to deploy large computing and storage resources into a data center and to ensure access to the resources when it is needed. 
The present data centers require large networks that have capabilities such as higher internal bandwidth, thus enabling faster transfer of data from a cloud storage system. Conventional networks do not have the capabilities due to limitations in their internal network infrastructure. Sun et al. (2013) argue that the commonly used architecture in conventional data centers is a multi-root tree. Multiple layers to domains link together through layer three networks. Layer 2 domains have many servers that are further divided into subnets. 
Tens of thousands of servers in a single site cannot be supported by the conventional architecture. The main challenge encountered is a shortage of bandwidth in the lower layers. The top layer presents problems to conventional networks in cloud computing, especially in instances where intranet traffic rapidly increases. As such, to accommodate thousands of serves, a large number of switches are required with routing functionality in data center networks (Sun et al., 2015). 
Outer-space communication networks.
           The National Aeronautics and Space Administration (NASA) recognizes the need to develop space and navigation architecture to support its explorations mission (Israel, et al. 2006). The networking architecture plays a significant role in all the missions in all locations, as well as likely operations scenarios. Developing robust communication networks ensure that space exploration is a success. The existence of communication ensures data collection that enables policymakers and planners to make decisions. 
Network security covers many technologies, devices, and processes. Network security intends to keep the data in a network confidential and accessible hence maintaining its integrity. Networks face numerous threats from attackers, always seeking to exploit the vulnerabilities of the networks. These vulnerabilities exist in many areas, including devices, data, applications, and users. Network securities address threats that it faces from people seeking to exploit it. 
The transfer of technology in the developing world depends on the infrastructure put in place by each country. The potential for development in developing countries relies on its state of development. In some developing countries, the existence of an internet link from appropriate locations provides major benefits to the country. 
The existence of physical communication structures is vital in the development of data networking. Adequate and reliable bandwidths that connected internationally, reliable mediums of transmission, and the quality of local loops, even if they are concentrated in the capital cities, are all important in data networking. Electricity is also an important element in ensuring that communications equipment functions well. Data networks also depend on qualified personnel who can establish and operate international and local networks. 
The developing nations are affected by poverty in terms of assets as well as income. These countries have large debts relative to their income. Also, the development of the countries largely depends on the economic performance of developed nations, a thing they have little or no control. The economic states of most developing nations mean that they are largely dependent on developed nations. They depend on the developed nations for many things, including economic assistance. 
Databases, Data Centers, Information Retrieval, and Natural-language Processing
           The ease of access, modification, and retrieval of information is dependent on a data structure. It involves a systemic deployment of data values, distinguishing the relations among the data values, and the functions or the applications of the data. Data structures make it possible for users to manage large data in an efficient manner. It is used in large databases and internet indexing services. Efficient algorithms depend on the efficiency of the data structures put in place. Emphasis is laid on data structures, rather algorithms as a critical component of software design. Data structures are used in the organization of information, stored in either the secondary or the primary memory. 
In the current world, people are inundated with all types of data. Current world applications are data-intensive. These include databases, graphics, entertainment, sensors, web applications, and even email. People need to store information in such a manner that they can easily retrieve them. There are two ways that data can be stored: relational database management system and non-relational database. Data organization is critical in both ways to ensure ease of access. In both data storage ways, special data structures known as indexes are used (Huber et al., 2013) 
Cloud computing is today emerging as an effective data storage solution. Its data capacity is zettabyte, up from gigabyte. Cloud computing provides a virtual pool upon which resources can be shared. Cloud computing relies on its resources to handle the application in both local and personal devices. 
The use of data networks has evolved in the past thirty years, especially in developing countries. Computing and communications have changed the way people relate to developed nations. They form a critical aspect in nearly every facet of life. In the past, it was either difficult or expensive to obtain information. However, people are at risk of information overload rather than scarcity. 
Big data 
Big data largely depends on cloud computing for easier data storage and retrieval. An increase in data capacity means that users now have to depend on online data storage to increase efficiency and ease of access. In the world of the internet of things, there is a need for people to access huge amounts of data at a faster rate than before. As such, efficient analytics systems need to be put in place to facilitate it. One of the big data processing programming frameworks is Hadoop. It processes huge amounts of data using many computers or nodes, which are commonly known as a cluster or a grid. It enables the faster distribution of data between computers or nodes.
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