1. Introduction to Artificial Intelligence
o Artificial Intelligence (Al) is the field of creating machines that can perform
tasks requiring human-like intelligence.
m Itincludes learning, reasoning, decision-making, and problem-solving.
o Al helps computers process large amounts of data and make useful

predictions.
m This is important in modern computing where data is growing very
fast.
o InHPC, Al is used to solve complex scientific and engineering problems
faster.

m Itimproves automation, simulation, and analysis.
2. Deep Learning
o Deep Learning is a branch of Al based on neural networks with many layers.
m These layers help the system learn complex patterns from data.
o Itis widely used in image recognition, speech processing, language tasks,
and prediction systems.
m Deep learning performs very well when huge datasets are available.
o Deep learning needs very high computational power.
m This is why HPC systems are important for training deep learning
models.
3. Edge Computing Solution for High-Performance Computing
o Edge computing means processing data near the place where it is generated.
m Example: sensors, cameras, mobile devices, or loT systems.
o Instead of sending all data to a distant cloud or central server, some
computation is done locally.
m This reduces delay and improves speed.
o For HPC, edge computing helps when real-time response is needed.
m It is useful in smart cities, healthcare devices, autonomous vehicles,
and industrial systems.
4. High-Performance Computing: A Deep Learning Perspective
o High-Performance Computing (HPC) refers to the use of powerful computers
to solve large and complex problems.
m It combines many processors working together.
o From a deep learning perspective, HPC is essential because training large
models takes huge time and resources.
m HPC makes model training faster and more efficient.
o HPC also supports big data handling and parallel processing.
m This is necessary for modern Al applications.
5. Deep Learning and Edge Computing Solution for High-Performance Computing
o Deep learning and edge computing together improve HPC applications.
m Deep learning provides intelligence, while edge computing provides
faster local processing.
o This combination helps in real-time analytics and decision-making.
m Itis useful where quick response matters.
o It also reduces network load by avoiding unnecessary data transfer.
m  Only important processed information needs to be sent further.
6. HPC - New Challenges, Same Goals



o HPC faces new challenges because data size, application complexity, and
user demands are increasing.
m Systems must now handle Al workloads, real-time processing, and
huge datasets.
o The goals remain the same: higher speed, better accuracy, and efficient
problem-solving.
m HPC still aims to solve difficult problems in minimum time.
o Modern challenges include power usage, cost, scalability, and data
movement.
m These factors affect performance and practical deployment.
7. High-Performance Computing Objectives
o The main objective of HPC is to increase computational speed.
m It helps complete large tasks much faster than normal computers.
o Another objective is solving large-scale scientific, engineering, and business
problems.
m Examples include weather prediction, drug discovery, and simulations.
o HPC also aims for better resource utilization.
m It uses processors, memory, storage, and networks efficiently.
o Reliability and scalability are also important objectives.
m The system should work correctly even as workload grows.
8. What are the best performance indicators?
o Performance indicators are measures used to judge how well an HPC system
works.
m They help compare systems and identify improvements.
o Common indicators include speed, throughput, latency, efficiency, and energy
consumption.
m These show how fast and effectively the system performs.
o A good performance indicator should reflect both output quality and resource
usage.
m High speed alone is not enough if power consumption is too high.
9. Measuring Performance Indicators
o Measuring performance means collecting data about system behavior during
execution.
m This shows the actual capability of the system.
o Metrics such as FLOPS, execution time, bandwidth, memory usage, and
power usage are measured.
m  These are commonly used in HPC evaluation.
o Benchmarking tools are often used for comparison.
m They provide a standard way to test different systems.
10. Trends in High-Performance Computing
o HPC is moving toward more intelligent and data-heavy applications.
m Al, machine learning, and analytics are becoming major workloads.
o Systems are becoming more parallel and heterogeneous.
m They use CPUs, GPUs, and other accelerators together.
o There is also a shift toward distributed and edge-based computing.
m Computation is no longer limited to central supercomputers.
11. Emphasis on Energy Efficiency
o Energy efficiency has become a major concern in HPC.



m Powerful systems consume a large amount of electricity.
o Modern HPC systems aim to give maximum performance with minimum
power usage.
m This reduces cost and environmental impact.
o Energy-efficient processors and cooling methods are increasingly important.
m  They help maintain sustainable computing.
12. Data Driven Discovery
o Data-driven discovery means finding patterns, insights, and knowledge from
large datasets.
m It supports research and innovation.
o In HPC, this approach is used in science, medicine, climate studies, and
business analytics.
m Large-scale data can reveal results that traditional methods may miss.
o Al and machine learning play a key role in this discovery process.
m They help analyze complex data quickly.
13. The Rise of Dedicated Silicon Acceleration Technologies
o Dedicated silicon accelerators are special hardware devices designed for
specific tasks.
m Examples include GPUs, TPUs, and Al chips.
o These accelerators improve performance for deep learning and parallel
workloads.
m They are faster than general-purpose processors for some tasks.
o Their rise is changing HPC architecture.
m Systems are now built with specialized hardware for better efficiency.
14. Pushing HPC to Data Sources (Edge)
o Traditional HPC moves data to powerful computing centers.
m This can create delays and bandwidth problems.
o Pushing HPC to the edge means bringing powerful processing closer to data
generation points.
m Itimproves speed and reduces communication overhead.
o This is important for applications needing instant response.
m Example: autonomous systems and smart monitoring.
15. What is quantum computing?
o Quantum computing is a new computing model based on quantum
mechanics.
m It uses qubits instead of normal bits.
o Unlike classical bits, qubits can exist in multiple states at once.
m This allows certain computations to be done much faster.
o Quantum computing may help future HPC in solving highly complex
problems.
m ltis still developing but has strong potential.
16. Rise of the Metaverse and Digital Twins
o The metaverse is a shared virtual digital environment.
m It combines virtual reality, simulation, and interaction.
o A digital twin is a virtual model of a real object, system, or process.
m Itis used to monitor, test, and improve real-world systems.
o HPC supports the metaverse and digital twins through large-scale simulation
and fast data processing.



m These applications need huge computing power.



