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1. a) Understanding Cloud Computing

Cloud computing is the act of distributing various internet services that are accessed in the computer system. It utilizes resources such as operations and items, including networking, software, servers, storage of data and databases in offering scale economy, rapid innovation, and flexible resources (Carraso et al., 2026). Such a resource is readily accessible for calculating power and storing information without being managed by an individual using it directly. The software runs the data that has been accessed by the electronics appliances found on the website. 
b) Top Ten Obstacles and Opportunities for Adoption and Growth of Cloud Computing 
The following are the top ten obstacles, together with its opportunities used by cloud computing in growth and its adoption. The first obstacle is the continuity of business, and its opportunity involves the usage of cloud distributors. The second obstacle is information lock-in, of which it can institutionalize APIs, which facilitates cloud computing surge as its opportunity. The third obstacle is confidentiality, having firewalls, VLANs, and deployment of encryption as their opportunities. The fourth obstacle is bottlenecks in transferring data, with having switches with high BW has its opportunity. The fifth obstacle shows performance that is not predictable, having memory flash, Ganged VM that is scheduled, and VM hold that has been improved has their opportunities. The sixth obstacle talks about storage that can be scaled, and its opportunity is inventing scalable stores. The seventh obstacle is the distribution of bugs in the system, whereby its opportunity includes inventing a debugger that depends on VMs deliveries. Quick scaling is the eighth obstacles, and its opportunity requires the invention of the auto scalar, which depends on ML for preservation. The ninth obstacle is sharing fate reputation containing protection of services such as the ones in the emails as their opportunities. The last obstacle includes licensing software, whereby its opportunity requires an individual to pay to access license.

The continuity of business and the availability of services are always afraid of the accessibility of services distributed by providers of services. Popular services such as Microsoft, Amazon, and goggle also suffer from outages. Business in large organizations depends on hardware as well as software tools provided by cloud givers. Sensitive data should be provided with tight security by securing information confidentiality. The users of clouds face security risks both externally and inside the cloud. Lastly, transferring large data volumes from one cloud to another has become a challenge since it takes a long time, even with significant network rates.

2. a) Models of Cloud Computing

IaaS offers a set way of obtaining the computing capabilities needed. In this model, the consumers need not take care of the infrastructure because it depends on the provider to ensure the agreed number of resources, including the availability.

SaaS is services that offer applications accessed via the web that the software provider manages. Among other cloud computing models, this is commonly used. Using this model is relieved of pressure because its management and maintenance roles are not with the organization.

PaaS is a service between IaaS and SaaS. It gives way to an environment where users can construct and dispatch applications without installing the Integrated Development Environments. This cuts the cost since the IEDs are usually very expensive. The users are free to customize the features they like to be added to their subscription.
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b) Essential Characteristics of Cloud Computing

Rapid elasticity-here the capabilities can quickly be provisioned and discharged to spread rapidly inward and outward equivalent with demand.

Broad network access- the capabilities are found on the network and can be reached via standard mechanisms which push for use by diverse client platforms like workstations, mobile phones and laptops.

Measured service- the systems automatically regulate and better use the resource by weighing its capability at a certain level of hindrance matching the service.

On-demand self-service is where a consumer can independently provide the computing capabilities like network coverage and server time, as required without human intercommunication with the service provider.

Resource pooling is where the computing resources of the provider are pooled together to serve many consumers. It uses a multi-tenant model, with various virtual and physical resources designed and redesigned as the consumer demands.

4. a) Types of Cloud Deployment Models

Private cloud is also called the corporate or internal model. Private cloud belongs to one particular organization which owns, manages and controls the system operations. This helps the organizations to customize solutions according to their requirements (Lu et al., 2015). Data privacy is guaranteed in this model. However, it is not suitable for small businesses because it is expensive.

Community cloud is highly similar to private cloud. The only difference is in the group of users. A considerable number of organizations who have the same backgrounds share relatable resources. The security of data is improved, and operation costs are reduced in this type of cloud. Its use is limited because it is not common yet.

Public cloud is from the word public, and it tells that public clouds are widely accessible. Its data is generated and stored on servers of third-party. Service providers own the server infrastructure and do most of the work. It is commonly used by developers since it's cheap and can easily be configured. 

A hybrid cloud is a cloud that encompasses private, public and community deployment models. It gives room for the companies to mix and find the best facets from the three that perfectly fit them. This type of deployment model, in a cost-effective way, safeguards essential assets.
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b) Integrated Cloud Models

Users can integrate cloud models. Cloud integration helps to split data silos, better clarity and connectivity, and generally better business processes. It responds to the need of sharing data amid cloud-based applications.

6. a)The Requirement of Virtualization Platform in Implementing Cloud

Virtualization is one of the best requirements used in cloud implementation. Virtualization is utilized by almost every component such as memory, network, storage, hardware, applications, and operating systems essential in cloud computing since it has the powers of decoupling software from hardware.  The intelligent layer has been made by abstraction, enabling the hiding of software intricacies put under the layer. 

b) Open Source Cloud Computing Platform Database

Some of the open-source cloud computing platform databases include CouchDB, MongoDB, and LucidDB. 
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