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India has embarked on a bold journey toward supercomputing self-reliance with the launch of the
Param Rudra Supercomputers under the National Supercomputing Mission (NSM). These cutting-
edge systems, inaugurated virtually by Prime Minister Narendra Modi, represent not only a leap
forward in technological infrastructure but also signal India’s determination to build a robust

ecosystem in advanced computing.
Recent Achievements in Supercomputing

On Thursday, Prime Minister Narendra Modi launched three Param Rudra supercomputing systems
and a High-Performance Computing (HPC) system, specifically designed for weather and climate
research. These machines are part of the broader National Supercomputing Mission (NSM), a
flagship program aimed at positioning India as a global leader in supercomputing technology. This
initiative has already led to the successful deployment of several high-performance systems,

including the country’s first indigenously developed supercomputer, PARAM Shivay, in 2019.

The recently launched Param Rudra Supercomputers are located in Delhi, Pune, and Kolkata,
each tasked with driving research in areas like physics, material science, cosmology, and even
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astronomical phenomena such as Fast Radio Bursts (FRBs). Built at a cost of Rs 130 crore, these
systems are part of the ongoing efforts to enhance India’s scientific research capabilities and
empower sectors ranging from academia to startups. With this, the government continues to fulfill its

promise of leveraging cutting-edge technology to make India self-reliant in supercomputing.

This new milestone follows the Cabinet’s approval of several semiconductor projects, with Tata
Group’s semiconductor fabrication plant leading the charge. Set to be built in partnership with
Taiwan’s PSMC, this plant further cements India’s commitment to establishing a world-class

computing infrastructure capable of competing on a global scale.
Supercomputers and Their Relevance to India

Supercomputers are specialized machines designed to handle complex computations at extraordinary
speeds, far surpassing conventional systems. Globally, countries like the United States, China, and
Japan have been at the forefront of supercomputing advancements, using these technologies in fields

such as weather forecasting, drug discovery, artificial intelligence, and nuclear research.

For India, supercomputing is not merely about staying competitive—it is crucial to solving unique

challenges related to climate change, agricultural productivity, healthcare, and even national security.
Boosting Weather and Climate Research

One of the immediate applications of the newly launched Param Rudra supercomputers is in weather
and climate research. As India grapples with unpredictable weather patterns and climate change,
accurate and timely forecasting has never been more important. Supercomputers allow
meteorologists to analyze vast amounts of data, enabling more precise weather predictions and

timely warnings about extreme events such as cyclones, floods, and droughts.

The new HPC system designed for weather and climate research is expected to enhance the country’s
ability to predict monsoons, improve disaster management systems, and provide crucial data that
could benefit India’s agrarian economy. In a nation where millions depend on timely rains for their

livelihood, this kind of computational power can be a game-changer.
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Revolutionizing Scientific Research

The Param Rudra supercomputers will significantly boost India's research capabilities across
multiple disciplines. Each of the three systems is tailored for specific scientific objectives:

o Delhi: The Inter-University Accelerator Centre (IUAC) will use the supercomputer to
conduct advanced research in material science and atomic physics. This could have
applications in the development of new materials for industries ranging from electronics to
defense.

e Pune: The supercomputer in Pune will support the Giant Metre Radio Telescope (GMRT),
allowing scientists to explore Fast Radio Bursts (FRBs) and other phenomena. With this
technology, India can make pioneering contributions to the understanding of the cosmos,
providing new insights into how the universe works.

o Kolkata: The S N Bose Centre will focus on areas such as physics, cosmology, and earth
sciences. By enhancing research in these domains, the supercomputers will help Indian
scientists push the boundaries of knowledge, making contributions that could benefit not only

India but the global scientific community.
Supporting Startups and MSMEs

India’s tech ecosystem, particularly in the field of artificial intelligence (Al) and machine learning
(ML), stands to benefit immensely from advancements in supercomputing. Startups and Micro,
Small, and Medium Enterprises (MSMES) often lack access to the powerful computing resources
needed for complex data processing tasks. By expanding the country’s supercomputing
infrastructure, the National Supercomputing Mission aims to democratize access to these resources,

enabling even small enterprises to innovate and compete globally.

Supercomputing could also play a pivotal role in the development of smart cities, cybersecurity
measures, and even the burgeoning field of quantum computing. These advancements will not only
create new business opportunities but also help India address its growing demand for high-

performance computing in sectors such as manufacturing, healthcare, and space exploration.
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Strategic Importance

Supercomputers also have considerable strategic importance. India’s defense forces and intelligence
agencies can leverage supercomputing technology to enhance cybersecurity, run complex
simulations for defense strategies, and develop new technologies for space exploration. In fact,
national security experts emphasize the need for supercomputing to stay ahead of global threats,

particularly in an era where technological superiority is synonymous with military power.
The Future of Semiconductor Fabrication in India

A crucial element of India’s supercomputing mission is the simultaneous development of domestic
semiconductor fabrication plants. The recent approval of Rs 1.26 lakh crore for semiconductor-
related projects underscores the government's recognition of the semiconductor industry's pivotal
role in building the future of computing.

The Tata Group’s semiconductor fabrication plant, in partnership with Taiwan’s PSMC, marks a
significant step toward reducing India’s dependence on foreign imports. Currently, 70% of global
semiconductor manufacturing is concentrated in South Korea, Taiwan, and China. The
establishment of local fabrication units will not only safeguard India’s technological sovereignty but

also position the country as a competitive player in the global semiconductor supply chain.

In addition to chips for high-performance computing, the Tata plant will produce display drivers,
microcontrollers (MCUs), and semiconductor wafers—all vital components used in industries

ranging from consumer electronics to automotive manufacturing.
Challenges and Opportunities

While the progress is impressive, there are significant challenges India must overcome to fully
realize its supercomputing ambitions. One of the most critical is the talent gap in semiconductor
manufacturing. India has an ample supply of design engineers, but the country lacks a deep pool of
skilled workers who can operate semiconductor fabrication plants. To address this, India will need to
invest in building talent domestically, offering hands-on training opportunities for engineers in

collaboration with industry giants.
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Moreover, the country will have to navigate fierce global competition. The United States, European
Union, and other developed nations are also vying to lead the semiconductor industry, rolling out
lucrative incentive schemes that may attract foreign companies away from India. India’s initial focus
on mature semiconductor nodes, such as 28 nm and older, may seem modest compared to cutting-
edge 3 nm nodes manufactured by companies like TSMC. However, this strategy could serve as a

foundation for more sophisticated developments in the future.
Conclusion

India’s supercomputing journey is a testament to its aspirations of becoming a global leader in
science and technology. The launch of the Param Rudra supercomputers represents a significant step
toward self-reliance in high-performance computing, which will revolutionize sectors such as
weather forecasting, scientific research, defense, and Al. While challenges remain, particularly in the
semiconductor fabrication domain, the foundations laid today will shape the future of India’s

technological landscape.

Through initiatives like the National Supercomputing Mission and investments in domestic
semiconductor production, India is poised to emerge as a key player in the global technology arena.
As the country continues to innovate and develop its infrastructure, the possibilities for scientific and

economic advancement are virtually limitless.
Main Practice Question.

Discuss the significance of India's National Supercomputing Mission (NSM) in advancing
scientific research and technological self-reliance. How do recent developments, such as the
deployment of the Param Rudra supercomputers and India’s focus on semiconductor
fabrication, contribute to the nation's strategic and economic goals? In your answer, analyze
the challenges India faces in becoming a global leader in supercomputing and semiconductor

manufacturing. (Word limit: 250)
Answer Guidelines for the Descriptive Question:

Introduction:
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« Begin by explaining the National Supercomputing Mission (NSM), its objectives, and how
it is integral to India’s vision of technological self-reliance.
e Mention recent developments like the launch of the Param Rudra supercomputers and

their relevance to research and industry.
Main Body:

1. Significance of NSM in Advancing Scientific Research:
> Discuss how supercomputing is crucial for fields like weather forecasting, climate
research, atomic physics, and astronomy.
> Explain how supercomputers like Param Rudra are being deployed in key institutions
(Delhi, Pune, and Kolkata) to boost research capabilities in material science,
cosmology, and Fast Radio Bursts (FRBs).
> Highlight the impact of supercomputing on startups, MSMEs, and Al-driven
innovation.
2. Contribution to India’s Strategic and Economic Goals:
> Explain how supercomputers can enhance national security (defense simulations,
cybersecurity).
> Discuss India’s semiconductor ambitions, including the establishment of domestic
fabrication plants (e.g., Tata Group’s collaboration with Taiwan’s PSMC).
> Connect the role of supercomputing and semiconductor industries in reducing India’s
dependence on foreign imports, thereby strengthening economic sovereignty.
3. Challenges Faced by India:
> Discuss talent shortages in semiconductor manufacturing, particularly the gap in
skilled workers to operate fabrication plants.
> Mention the global competition India faces from countries like the US, EU, and
Taiwan in semiconductor manufacturing.
> Highlight India’s focus on mature nodes (28 nm) and why cutting-edge technology

(e.g., 3 nm nodes) remains a challenge.

Conclusion:
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e Summarize how the NSM and semiconductor initiatives are aligned with India’s goal of

becoming a global leader in technology.
o Offer a forward-looking view on how continued investment in supercomputing and

semiconductor infrastructure, along with talent development, can propel India to new heights
in the technology landscape.
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