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Containerization is used to obtain high levels of computing works to solve different problems in the world of technology. High-performance computing entails a set or group of containers with an extensive collection of several libraries and components scaled with complex software and performance optimization dependencies to enable smooth execution of highly CPU intensive applications or processes. Large organizations have long used the aspect of containerization to carry out specific tasks such as space exploration, weather forecasting, and creating artificial intelligence models. Through virtualizing an operating system to isolate it from other unwanted conditions, a high level of performance can be easily achieved, and established the required speed can be established.
	Containerization has different benefits that can enable administrators to use resources to the maximum limit. This helps in flexible routing between other services. Various components of the containers communicate more efficiently. Hybrid environments also provide access to additional features that are native to containerization. The containers do not need operating systems to get deployed or run on online platforms that support the use of containerization for HPC; instead, they use container engines that are deployed on host operating systems. 
	Software like Amazon Web Services and Azure supporting virtualization have made containerization easy by using virtual machines hosted with their services and space. This gives the organizations the flexibility to avoid the physical setup and maintenance of servers. Since they are lightweight, they provide portability which has widely led to their use (Abraham et al., 2020). The massive growth has also been influenced by the change of new programming frameworks and paradigms that are highly intensive on the servers. The most common use of containers in today’s development world is deploying machine learning and artificial intelligence services. Frameworks for ML/AI such as Tensorflow and Pytorch that need high-performance Graphical Processing Units heavily rely on unlimited resources and storage. Because of this, scaling applications like these in physical servers can be hectic since they require the physical installation of disks rather than virtual containers that provide storage optimization and scaling on the fly. 
	With the development of new technologies, containers have had the challenge of input and output performance issues which can be solved by high performance computing. The traditional high performance computing paradigms do not bring these solutions. Instead, large tech companies provide affordable and reliable solutions such as Podman, Docker, and Singularity. Apart from these, containers have the nature of interacting with HPC parallel (Cavet et al., 2019) file systems like Lustre. Lustre originates from ‘Linux’ and ‘Cluster.’ This is a parallel distributed file system that works natively with containerized high performance computing systems. They were built for large-scale cluster computing for individuals or organizations that needed nearly perfect performance metrics (Zhao et al., 2010).
	Docker has been widely used in the virtualization of different software and services using containerization HPC (Azab, 2017), which has made its developers focus on making it optimal and efficient in HPC operations. Docker has had a remarkable performance in HPC operations compared to the traditional virtual machines (Chung et al., 2016). Applications requiring high I/O operations and services have significantly performed while running on Docker as a single container since the software has been built for CPU intensive codebases.
	Some specific problems and environments require custom-made high performance computing powers. Research projects and governmental projects generally require performance on the host they are running to be exceptional. This leads to scientists and programmers to write CPU hungry side and expect it to run exceptionally. This is where HPC paradigms come into use in organizational settings. Organizations tend to look for the most affordable and most convenient solutions. Instead of traditionally virtualizing, they purchase enterprise versions of software like Docker. Containerization packages up the applications and makes them more fluid to run and have much startup time.
	With the aspect of containerized high performance computing, programmers can do concurrent tasks within the program by maximizing the resources in the container while limiting the program from taking too much CPU and causing lag in a production environment. This can be done by modularizing the container and creating separate job scripts that can be run only when needed within the container. This enables containers to be more efficient and provides more flexibility for the container to carry out intensive tasks while other jobs run in the background. 
	In production environments, execution time is vital, and containerization is essential. However, as much as execution times are crucial, the need for having a reliable and affordable container is also significantly considerable. Due to this reason, containerization for high performance computing has grown more expensive to purchase and install into systems. They need experts who have had a significant amount of experience in working with them. Apart from these, they have high maintenance costs since the containers need to be healthy and functional to avoid unnecessary downtimes while being used by the end-user. However, they provide many advantages over typical virtual machines. 
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