


Cloud computing









Claudiu Stefan Stelian
1815744


Contents
Introduction	3
1.	Literature view	4
1.1.	Cloud computing background	4
2.	Knowledge of the subject	5
2.1.	Characteristics and benefits	6
3.	Analysis	7
4.	Practical assignment and deployment	8
4.1.	Deployment models	8
4.2.	Virtualisation explanation	9
4.3.	Cloud computing migration strategies	11
5.	Challenges of cloud migration	12
5.1.	Implementation process of SaaS	12
Reference List	14
























[bookmark: _Toc49963605]Introduction
Cloud computing gives clients admittance to information any place they have a web association. In the present ever-changing business atmosphere, it's important that entrepreneurs get what they need right when they need it, regardless of whether they're on their PCs, tablets or cell phones – or in the workplace, out in the field or out and about. This is actually the comfort that cloud computing gives. It sets aside organizations time and cash by boosting profitability, improving cooperation and advancing advancement.
Organizations use cloud computing to get to data anyplace with any viable gadget. Instead of putting away data on your PC or a worker in your office, cloud computing stores information on the web. It works by making data accessible from a focal online centre that gives anybody with legitimate certifications access from any area with a web association. Cloud computing likewise matches up information for all gadgets associated with the cloud, keeping them refreshed with continuous data. In this report the recipient of cloud computing administrations will be London bicycles ltd.











1. [bookmark: _Toc49963606]Literature view 
In this period each organization is hoping to consume their business on web so it is essential to have a decent suitable data innovation framework and systems administration framework to perform business exercises with proficiency. Cloud computing is gainful to the business so as to play out the exercises in most ideal manner and to deal with the significant components in legitimate manner.
1.1. [bookmark: _Toc49963607]Cloud computing background
Cloud computing administrations spread a huge scope of choices now, from the nuts and bolts of capacity, systems administration, and preparing power through to normal language handling and computerized reasoning just as standard office applications. Basically any help that doesn't expect you to be truly near the PC equipment that you are utilizing would now be able to be conveyed by means of the cloud.
Cloud computing supports countless administrations. That incorporates customer administrations like Gmail or the cloud back-up of the photographs on your cell phone, however to the administrations which permit enormous ventures to have all their information and run the entirety of their applications in the cloud. Netflix depends on cloud computing administrations to run its video real time feature and its different business frameworks as well, and have various different associations. (Stergiou et al., 2018)
Cloud computing is turning into the default choice for some applications: programming sellers are progressively offering their applications as administrations over the web as opposed to independent items as they attempt to change to a membership model. Notwithstanding, there is an expected drawback to cloud computing, in that it can likewise present new expenses and new dangers for organizations utilizing it. (Stergiou et al., 2018)
Cloud computing as a term has been around since the mid 2000s, however the idea of computing-as-an administration has been around for a whole lot longer - as far back as the 1960s, when PC authorities would permit organizations to lease time on a centralized computer, instead of need to get one themselves.
These 'time-sharing' administrations were to a great extent overwhelmed by the ascent of the PC which made claiming a PC considerably more reasonable, and afterward thus by the ascent of corporate server farms where organizations would store huge measures of information.
However, the idea of leasing admittance to computing power has reemerged over and over - in the application specialist co-ops, utility computing, and network computing of the last part of the 1990s and mid 2000s. This was trailed by cloud computing, which truly grabbed hold with the rise of programming as an assistance and hyperscale cloud computing suppliers, for example, Amazon Web Services.
Cloud computing can be separated in 3 sections which are significant for various associations for various prerequisites.


Infrastructure-as-a-Service (IaaS)
Cloud computing can be separated into three cloud computing models. Infrastructure as-a-Service (IaaS) alludes to the principal building squares of computing that can be leased: physical or virtual workers, stockpiling and systems administration. This is appealing to organizations that need to assemble applications from the very ground up and need to control about all the components themselves, yet it expects firms to have the specialized aptitudes to have the option to coordinate administrations at that level. Examination by Oracle found that 66% of IaaS clients said utilizing on the web foundation makes it simpler to enhance, had sliced their chance to send new applications and benefits and had essentially cut on-going upkeep costs. Notwithstanding, half said IaaS isn't secure enough for most basic information.
Platform-as-a-Service (PaaS)
Platform-as-a-Service (PaaS) is the following layer up - as well as the basic storage, organizing, and virtual workers this will also incorporate the apparatuses and software that engineers need to assemble applications on head of: that could incorporate middleware, database management, operating frameworks, and advancement devices. (Varghese, and Buyya, 2018)
Software-as-a-Service (SaaS)
Software-as-a-Service (SaaS) is the conveyance of applications-as-a-service, probably the rendition of cloud computing that a great many people are utilized to on a day-to-day basis. The fundamental hardware and operating framework is irrelevant to the end client, who will access the service via an internet browser or app; it is frequently purchased on a for every seat or per-client basis.
According to researchers IDC SaaS is - and will remain – the dominant cloud computing model in the medium term, accounting for 66% of all open cloud spending in 2017, which will just drop somewhat to just shy of 60% in 2021. SaaS spending is made up of applications and framework infrastructure software, and IDC said that spending will be dominated by applications purchases, which will make up the greater part of all open cloud spending through 2019
2. [bookmark: _Toc49963608]Knowledge of the subject
Rather than possessing their own computing infrastructure or data focuses, companies can lease access to anything from applications to storage from a cloud service supplier. 

One advantage of utilizing cloud computing services is that organizations can avoid the forthright expense and unpredictability of claiming and maintaining their own IT infrastructure, and instead essentially pay for what they use, when they use it. 

Thus, suppliers of cloud computing services can profit by significant economies of scale by conveying the same services to a wide range of clients.

2.1. [bookmark: _Toc49963609]Characteristics and benefits 
Here's a list of key benefits an enterprise can expect to achieve when adopting cloud infrastructure.
· Efficiency / cost reduction
By utilizing cloud infrastructure, you don't have to spend immense amounts of cash on purchasing and maintain gear. This drastically decreases capex costs. You don't have to put resources into hardware, facilities, utilities, or working out a large data community to develop your business. You don't require large IT teams to handle your cloud data focus operations, as you can appreciate the aptitude of your cloud supplier's staff. (Yang et al., 2017). 
Cloud also diminishes costs related to personal time. Since personal time is rare in cloud frameworks, this means you don't have to invest energy and cash on fixing potential issues related to vacation.
· Data security
One of the major worries of each business, regardless of size and industry, is the security of its data. Data breaches and different cybercrimes can devastate a company's income, client loyalty and brand situating. 

Cloud offers many advanced security features that guarantee that data is safely put away and handled. 
Cloud storage suppliers execute baseline insurances for their platforms and the data they measure, such authentication, access control, and encryption. From that point, most endeavours supplement these insurances with added safety efforts of their own to support cloud data assurance and fix access to delicate information in the cloud.
· Scalability
Various companies have diverse IT needs - a large venture of 1000+ representatives won't have the same IT necessities as a start-up. Utilizing cloud is a great arrangement because it enables undertaking to effectively - and rapidly - scale up/down their IT departments, according to business demands.
Cloud based arrangements are ideal for organizations with developing or fluctuating bandwidth demands. In the event that your business demands increase, you can easily increase your cloud capacity without having to put resources into physical infrastructure. This degree of agility can give organizations utilizing cloud computing a real advantage over contenders. (Almorsy et al., 2016)
This scalability limits the dangers associated with in-house operational issues and maintenance. You have superior assets at your disposal with professional arrangements and zero in advance speculation. Scalability is probably the greatest advantage of the cloud.
3. [bookmark: _Toc49963610]Analysis


1.1. Service model 
Cloud is a scalable service which can be accessed through web association with a higher bandwidth. At the point when your organization is thinking about the cloud services for your applications, it is essential to know the basic contrasts between the cloud services. Since the cloud is a broad idea, it covers the most ideal online service.
[image: Service-models-in-cloud-computing]
Software as a service (SaaS)
SaaS is an on-demand authorizing software and is the most broadly utilized of all the service models in cloud computing. A total functional software item is conveyed to the clients through the web by membership which makes it a conveyance model. We can utilize just the applications that are required for the business. The applications can be accessed by the clients from gadgets like a portable or a program and they run on supplier's cloud infrastructure. The fundamental cloud infrastructure incorporates arrange, workers, operating frameworks, load balancers, firewalls, storage and the runtime condition. The SaaS supplier manages all these applications and services.
Each organization or a client who utilizes the SaaS is called as a Tenant and subsequently this arrangement is also called as the Multitenant architecture. An all-around characterized feature set with completely facilitated services which are customizable is available with SaaS. SaaS suppliers offer APIs and program-based interfaces are available for the clients or engineers which makes these services accessible and customizable. SaaS applications are utilized in client relationship management, creation or storage arrangements like Salesforce, Google Apps or Drop Box. The workers are virtually partitioned and each client or organization can work with modified application instance. SaaS doesn't need any venture for authorizing the software and this is its major advantage. It diminishes the expense by decreasing the management staff to install, manage or upgrade the software and also chopping down the expense of permitting software. . London Bike is a small endeavour which is updating their site to have productive services in business measure so it is important that the organization can actualize the frameworks of software as a service adequately to play out the activities in great request
Platform as a service (PaaS)
PaaS gives a platform on which software can be created and conveyed. It operates at a lower level than SaaS. With this model, we can run our own applications utilizing optional structure squares and also get a center facilitating operating framework. PaaS suppliers usually deal with workers and give a domain where the operating framework, worker software, worker hardware and system infrastructure are managed. The clients can concentrate on the scalability and on the application advancement of their item without being worried about the operating framework, service packs or hardware updates. PaaS is the one which utilizes the top virtualization innovation. Rather than putting resources into repeated hardware, organizations can actually demand their assets expected to them. Heroku, Google App Engine are the best examples of PaaS. (Bhardwaj et al., 2018)
Infrastructure as a service (IaaS)
This is the most adaptable and important computing model that includes scalable PC assets with arrange capability which is metered and self-provisioned. IaaS offers the cloud workers through the dashboard and APIs. IaaS customers can have direct access to the workers and storage with high scalability and also have a control on the infrastructure than SaaS and PaaS. IaaS offers access to the infrastructure that the software needs. With IaaS we can assemble a virtual data community. We need not contribute much towards the maintenance and physical management. The major advantage of IaaS is that sending of SaaS and PaaS, giving storage to data backups and high system bandwidth. The examples for IaaS are SoftLayer, Exoscale, GCE (Google's Compute Engine) and NaviSite. (Subramanian and Jeyaraj, 2018)
4. [bookmark: _Toc49963611]Practical assignment and deployment

4.1. [bookmark: _Toc49963612]Deployment models 
Cloud deployment models indicate how the cloud services are made available to users. The four deployment models associated with cloud computing are as follows:
Public cloud
As the name proposes, this sort of cloud sending model backings all clients who want to make utilization of a computing asset, for example, hardware (OS, CPU, memory, storage) or software (application worker, database) on a membership basis. Most normal employments of open clouds are for application advancement and testing, non-strategic tasks, for example, record sharing, and email service.
Private cloud 
Consistent with its name, a private cloud is typically infrastructure utilized by a solitary organization. Such infrastructure may be managed by the organization itself to help various client gatherings, or it could be managed by a service supplier that takes care of it either on location or off-site. Private clouds are more costly than open clouds because of the capital consumption engaged with acquiring and maintaining them. In any case, private clouds are better able to address the security and privacy worries of organizations today.
Hybrid cloud 
In a crossover cloud, an organization makes utilization of interconnected private and open cloud infrastructure. Many organizations make utilization of this model when they have to scale up their IT infrastructure rapidly, for example, when leveraging open clouds to enhance the capacity available inside a private cloud. For example, if an online retailer needs all the more computing assets to run its Web applications during the holiday season it may attain those assets via public clouds.
Community cloud 
This arrangement model backings various organizations sharing computing assets that are part of a network; examples incorporate colleges cooperating in certain areas of research, or police departments inside a district or state sharing computing assets. Access to a network cloud condition is typically limited to the individuals from the network.[image: ]
4.2. [bookmark: _Toc49963613]Virtualisation explanation
Virtualization in Cloud Computing is making a virtual platform of worker operating framework and storage gadgets. This will help the client by giving numerous machines at the same time it also allows sharing a solitary physical instance of asset or an application to various clients. Cloud Virtualizations also manage the workload by transforming traditional computing and make it more scalable, economical and productive. 

Virtualizations in Cloud Computing rapidly integrating the fundamental way of computing. One of the important features of virtualization is that it allows sharing of applications to various clients and companies.
Types of Virtualization in Cloud Computing:
Operating System Virtualization
In operating system virtualization in Cloud Computing, the virtual machine software installs in the operating arrangement of the host rather than straightforwardly on the hardware framework. The most important utilization of operating framework virtualization for London bicycle is for trying the application on various platforms or operating framework. Here, the software is available in the hardware, which allows various applications to run.
Hardware Virtualization
Hardware virtualization in Cloud Computing, utilized in worker platform as it is adaptable to utilize Virtual Machine rather than physical machines. In hardware virtualizations, virtual machine software installs in the hardware framework and then it is known as hardware virtualization. It comprises of a hypervisor which use to control and screen the cycle, memory, and other hardware assets. After the culmination of hardware virtualization measure, the client can install the diverse operating framework in it and with this platform distinctive application can utilize. (Le et al., 2018).
Server Virtualization
In server virtualization in Cloud Computing, the software straightforwardly installs on the worker framework and use for a solitary physical worker can partition into many workers on the demand basis and balance the load. It tends to be also stated that the worker virtualization is masking of the worker assets which comprises of number and character. With the assistance of software, the London bicycle's worker administrator partitions one physical worker into different workers.
Storage Virtualization
In storage virtualization in Cloud Computing, a gathering is done of physical storage which is from numerous system storage gadgets this is done so it would appear that a solitary storage gadget. London bicycle can actualize data with the assistance of software applications and storage virtualization is accomplished for the backup and recuperation measure. It is a sharing of the physical storage from numerous storage gadgets.


How Virtualization Works?
Virtualization in Cloud Computing is a cycle wherein the client of cloud shares the data present in the cloud which can be application software and so forth. It gives a virtual domain in the cloud which can be software hardware or any other thing. In virtualization, the worker and the software application which are required by the cloud suppliers maintain by the outsider and in this, the cloud supplier please some amount to the outsider. It is done because it will be expensive if another rendition of an application is released and it has to be acquainted with the clients.


4.3. [bookmark: _Toc49963614]Cloud computing migration strategies
Enterprises typically start to contemplate how to migrate an application during the second phase of the "Migration Process" — Portfolio Discovery and Planning. This is the point at which they figure out what's in their condition, what are the interdependencies, what will be easy to migrate and what will be hard to migrate, and how they'll migrate each application. (Li et al., 2018)
Utilizing this information, organizations can layout a plan (which ought to be viewed as liable to change as they progress through their migration and learn) on how they'll approach migrating each of the applications in their portfolio and in what request.
Rehosting
As the name implies, this involves lifting your stack and shifting it from on-premises hosting to the cloud. London bike can transport an exact copy of your current environment without making extensive changes for the quickest ROI (Return on investment).
Replatforming
As a variation on the lift and move, replatforming includes making a couple of further adjustments to upgrade your landscape for the cloud. Again, the centre architecture of applications stays the same. London bicycle can have great strategy for conservative organizations that want to construct trust in the cloud while achieving benefits like increased framework performance.
Repurchasing
This means moving your applications to another, cloud-native item, most normally a SaaS platform. The challenge is losing the familiarity of existing code and training your team on the new platform. All things considered, repurchasing may be your most practical choice if moving from an exceptionally redone legacy landscape.
Refactoring
Refactoring (or rearchitecting) means reconstructing your applications from scratch. This is usually determined by a business need to leverage cloud capabilities that are not available in your current condition, for example, cloud auto-scaling or serverless computing. Refactoring is generally the most costly alternative, yet in addition the most compatible with future forms.


Retiring
When you have assessed your application portfolio for cloud readiness, London bicycle may discover a few applications are not, at this point valuable. In this case, basically turn them off. The subsequent savings may even lift your business case for applications that are ready for migration.



Retaining
For London bicycle, cloud adoption doesn't yet make sense. Are you unable to take data off premises for compliance reasons? Perhaps you are not ready to organize an app that was as of late upgraded? In this case, plan to return to cloud computing at a later date. London bicycle should just migrate what makes sense for your business.
5. [bookmark: _Toc49963615]Challenges of cloud migration

Downtime
The migration cycle may require taking in-house workers temporarily disconnected. Yet, outages could be disastrous to application performance - and by expansion, client loyalty - if not upheld by appropriate backup or asset allocation.
Data loss

On its transition to the cloud, your company's data is at its generally vulnerable. Some of it may be unavailable or in danger of breach. Outrageous care must be taken to limit breach hazard by applying cloud security controls, for example, restricted admittance management and app encryption.
Resource management
Not all IT professionals trust the cloud. Representatives who were accustomed to managing physical workers may require educating on the new infrastructure. In different cases, cloud adoption requires presenting new IT management jobs or transforming the very backbone of business operations.
Interoperability
It is difficult to get your current applications to communicate appropriately with fresher cloud conditions. To help guarantee they do, you may have to adapt your cycles to those of your cloud supplier.


5.1. [bookmark: _Toc49963616] Implementation process of SaaS
Implementation of SaaS is the most intricate cycle so that can an organization can perform. SaaS can have several models which can be extremely successful to be utilized in case of implementation like.
· Multitenant architecture
· Customisation
· Accessibility


Understanding the business requirement
It is necessary for London bike to understand the requirements of the business in different parts to include the software as service.

Identification of team
London bike needs to be able to identify the employees that will be hired to perform in software implementation.
Designing a scalable infrastructure
London bike’s infrastructure has to be built in manner to hold the SaaS so they must have:
1. Data centre
2. Network infrastructure
3. Hardware
4. Backup and monitoring tools
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