
KEYNOTE/PLENARY 
 

Title: 
 

Systems and Simulation Toolkits for Building and Evaluating 

Solutions for Next-Gen Cloud and Quantum Computing 
 

Speaker: 
 

Prof. Rajkumar Buyya  

 
Director, Cloud Computing and Distributed Systems (CLOUDS) Lab,  

The University of Melbourne, Australia  
 

CEO, Manjrasoft Pvt Ltd, Melbourne, Australia 

 
Abstract 

The twenty-first-century digital infrastructure and applications are driven by Cloud 

computing and emerging Quantum computing paradigms. The Cloud computing 

paradigm has been transforming computing into the 5th utility wherein "computing 

utilities" are commoditized and delivered to consumers like traditional utilities such as 

water, electricity, gas, and telephony. It offers infrastructure, platform, and software as 

services, which are made available to consumers as subscription-oriented services on 

a pay-as-you-go basis over the Internet. Its use is growing exponentially with the 

continued development of new classes of applications such as AI-powered models (e.g., 

ChatGPT) and the mining of crypto currencies such as Bitcoins. To make Clouds 

pervasive, Cloud application platforms need to offer (1) APIs and tools for rapid 

creation of scalable and elastic applications and (2) a runtime system for deployment 

of applications on geographically distributed Data Centre infrastructures (with 

Quantum computing nodes) in a seamless manner. 

These wide ecosystems of cloud architectures integrated with new accelerators such 

as Quantum processing capabilities, along with the increasing demand for energy-

efficient IT technologies, require timely, repeatable, and controllable methodologies 

for evaluation of algorithms, applications, and policies before their implementation 

in cloud products. As utilization of real testbeds limits the experiments to the scale of 

the testbed and makes the reproduction of results an extremely difficult undertaking, 

alternative approaches for testing and experimentation leverage development of new 

Cloud technologies. A suitable alternative is the utilization of simulations tools, which 

open the possibility of evaluating the hypothesis prior to software development in an 

environment where one can reproduce tests. Specifically in the case of Cloud 

computing, where access to the infrastructure incurs payments in real currency, 

simulation-based approaches offer significant benefits, as it allows Cloud customers 

to test their services in a repeatable and controllable environment free of cost, and to 

tune the performance bottlenecks before deploying on real Clouds and quantum 

processors. At the provider side, simulation environments allow evaluation of 



different kinds of resource leasing scenarios under varying load and pricing 

distributions. Such studies could aid the providers in optimizing the resource access 

cost with focus on improving profits. 

This keynote presentation covers (1) 21st century vision of computing and identifies 

various emerging IT paradigms that make it easy to realize the vision of computing 

utilities, (2) different approaches for evaluation of resource management and 

application scheduling algorithms, (3) latest CloudSim 7G toolkit supporting 

modeling, simulation, and experimentation of emerging Cloud computing 

infrastructures and application services,   (4) case studies on the use of CloudSim in 

development and evaluation of policies for (a) management of Cloud Data Centre 

resource to minimise energy-consumption, (5) use of Aneka 6G software system for 

scheduling of applications to minimise the cost of computation, yet meeting users 

QoS requirements, and (6) new directions on modelling and simulation of Quantum 

computing systems and applications. 
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