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Abstract 
The recent advances in the fields of artificial intelligence, machine learning 
and data analytics have led to a growing demand for compute resources such 
as increased processing power, faster memory and large storage. 
Conventionally, supercomputers have been used to meet these compute 
demands by allowing significant amount of data to be processed very quickly. 
Therefore, supercomputing is considered as a backbone in all fields of 
academia, research and industry today. 

In Pakistan, Affordability and the Ability to program a heterogeneous parallel 
platform is the major issue. 

Conventionally, a supercomputer is a gigantic machine that requires a large 
portion of the building to house it and special arrangements to 
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keep it cool. This centralized deployment increases the overall running and 
maintenance cost, typically to millions of dollars. Thus, affordability is a 
concern, especially in the context of Pakistan where many small to medium 
tech companies and University’s research groups cannot afford to own a 
supercomputer machine for their needs. 

Ability to program: Running a conventional sequential program on parallel 
hardware requires a programmer to “think parallel”. This parallel programming 
becomes further difficult when the target hardware is heterogeneous in nature. 
Therefore, expressing sequential program for heterogeneous parallel platform 
becomes a daunting task for a conventional programmer. 

We propose to develop a decentralized Scalable Supercomputer. At the heart 
of our scalable solution is a low-cost compute node, which we call as “super-
cluster”. This super-cluster uses heterogeneous processing cores including 
Central Processing Unit (CPU), Graphical Processing Unit (GPU) and Field 
Programmable Gate Arrays (FPGA).These super- cluster nodes can be 
combined together to form a mini-supercomputer and several of these mini-
computers can be further combined to form a supercomputer. Thus, offering a 
high-performance computing platform which scales with the processing needs 
and financial budget. The propose scalable supercomputer targeting differetn 
application such as Human Computer Interface (ECG, EEG, EMG signal 
processing), Software Defined Radio, Medical Computer Vision and Simulation 
and Modeling. 


