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Abstract: Speculative Parallelism is a technique in 

which more than one thread is used parallelly to carry 

out instructions in a recursive manner without using a 

compiler at every stage. It aims to improve the 

functioning of multicore chip architecture and the 

efficiency of energy utilization.                                                                                                                                                                                                                                                                          

To meet environment-friendly goals Green computing 

utilizes the computers and reservoir in an optimum 

way. These smart systems can be stimulated by the 

synergy caused between Speculative Parallelism and 

Green Computing to attain ecological responsibilities 

and green applications, coming in order with the 

primary objective of Green Computing. 

In the context of speculative parallelism, 

several approaches have been put 

forward like control flow prediction, 

value prediction and dataflow analysis. 

The main objective of these methods is 

to lower the usage of energy and boost 

the output. This can be achieved by 

utilizing parallelism to its fullest and 

reducing the intake of speculative 

operations. 

Industry, government, and academia 

have all shown a great deal of 

interest in green computing. Their 

primary focus is on creating, using, 

disposing of, and producing 

computing products in an 

environmentally friendly way. 

Computational Intelligence (CI), a 

branch of computer science, deals 

with the development of intelligent 

systems based on relatively new 

intelligent models, such as fuzzy 

systems and neural networks. 

These models have been applied 

in various areas, including 

classification, pattern recognition, 

time series prediction, scheduling, 

planning, manufacturing, and 

optimization of models. 

 

Keywords: Speculation-based Multithreading, 

Dynamic Voltage and Frequency Scaling, Value 
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INTRODUCTION 

The increasing demand for high-performance 

computing systems has led to the development of 

multicore chip architectures. They can handle complex 

computational tasks efficiently. However, the 

increasing complexity of these systems has also led to 

increased energy consumption - a major problem for 

the environment. Green computing is a promising 

approach to tackle this challenge by reducing energy 

consumption and promoting sustainable computing 

practices. Speculative parallelism is a technique used in 

multicore chip architectures to exploit parallelism and 

improve performance. This is achieved by executing 

instructions based on predicted results. This technique 

has attracted a lot of attention in recent years due to its 

potential to reduce energy consumption and improve 

performance. Computational intelligence models, such 

as fuzzy systems, neural networks and genetic 

algorithms, have also been applied to speculative 

parallelism to increase its effectiveness. 

This literature review aims to provide a comprehensive 

overview of recent advances in the field of speculative 

parallelism for green computing. The review focuses 

on the various techniques used in speculative 

parallelism, including speculation-based 

multithreading, dynamic voltage and frequency 

scaling, value prediction, control flow prediction, data 

flow analysis, and neural network prediction. It also 

discusses the role of computational intelligence models 

in improving the effectiveness of speculative 

parallelism and its impact on green computing. By 

exploring the combination of speculative parallelism, 

green computing and computational intelligence, this 

literature review aims to provide insights into the 

potential benefits and challenges of these techniques 

and their impact on sustainable computing practices. It 

also highlights the need for further research in this area 

in order to develop intelligent and energy- efficient 

computing systems that align with the goals of green 

computing. 

LITERATURE SURVEY 

[1] provides a comprehensive overview of speculative 

parallelism techniques in multicore chip architectures 

and their impact on green computing. The authors 

discuss various speculative parallelism techniques, 

including value prediction, control flow prediction, and 

data flow analysis, and their potential to reduce energy 

consumption and improve performance. 

[2] proposes a speculative multithreading approach 

with dynamic thread-level speculation to improve the 

performance of multicore architectures. The authors 

show that their approach can reduce energy 

consumption and improve performance by exploiting 

thread-level parallelism. 

http://www.ijrti.org/
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[3] presents an energy-efficient speculative 

multithreading approach for multicore processors .The 

authors propose a new speculation mechanism that 

dynamically divides the application into threads and 

speculatively executes the application on a multicore 

processor and executes 

it based on the predicted execution order. The proposed 

approach reduces energy consumption and improves 

performance by exploiting thread-level parallelism. 

[4] proposes an energy-efficient speculative execution 

approach for multicore processors. The authors 

introduce a new speculation mechanism that 

dynamically adjusts the speculation window based on 

the behavior of the application and the energy 

consumption of the system. The proposed approach 

reduces energy consumption and improves 

performance by exploiting instruction-level parallelism 

and minimizing the number of speculative instructions. 

[5] presents a speculative execution approach with 

dynamic voltage and frequency scaling (DVFS) for 

energy-efficient multicore processors. The authors 

propose a new speculative mechanism that dynamically 

adjusts the voltage and frequency of cores based on the 

behavior of the application and the energy consumption 

of the system. The proposed approach reduces energy 

consumption and improves performance by exploiting 

thread-level parallelism and minimizing the voltage 

and frequency of the cores. 

In [6] the authors introduce a new speculation 

mechanism that dynamically adjusts the number of 

speculative threads according to the behavior of the 

application and the power consumption of the system. 

The proposed approach reduces power consumption 

and improves performance by exploiting thread-level 

parallelism and minimizing the number of speculative 

threads. 

[7] presents an energy-efficient speculative 

multithreading approach with dynamic thread-level 

speculation and dynamic voltage and frequency scaling 

(DVFS) for multicore architectures. The authors 

propose a new speculation mechanism that 

dynamically adjusts the number of speculative threads 

and the voltage and frequency of the cores based on the 

behavior of the application and the energy consumption 

of the system. The proposed approach reduces energy 

consumption and improves performance by leveraging 

thread-level parallelism, minimizing the number of 

speculative threads, and adjusting the voltage and 

frequency of the cores. (Speculative Parallelism in 

Multicore Chip Architecture: A Review of Energy-

Efficient Approaches for Green Computing) Multicore 

chip architectures have become increasingly popular in 

recent years due to their ability to improve performance 

and energy efficiency. This review paper examines the 

latest research on speculative parallelism in multicore 

chip architectures and its relevance to green computing. 

The work discussed in this study proposes several 

energy-efficient approaches to speculative parallelism, 

including dynamic voltage and frequency scaling 

(DVFS), dynamic thread-level speculation, and 

speculative multithreading. These approaches aim to 

reduce energy consumption and improve performance 

by exploiting thread-level parallelism and minimizing 

the number of speculative instructions. (quote; 

Speculative Parallelism in Multicore Chip 

Architecture: Strengthening the Green Computing 

Concept - A Survey quote; by Sudhakar Kumar, Sunil 

Kr. Singh, and Naveen Aggarwal)  

[8] provides a comprehensive overview of speculative 

parallelism techniques in multicore chip architectures 

and their impact on green computing. The authors 

discuss various speculative parallelism techniques and 

their potential to reduce energy consumption and 

improve performance. (The paper titled & quote; 

Speculative Multithreading with Dynamic Thread-

Level Speculation quote; by Y. Wu proposes a 

speculative multithreading approach with dynamic 

thread-level speculation to improve the performance of 

multicore architectures)  

In [9], the authors show that their approach can reduce 

energy consumption and improve performance by 

exploiting thread-level parallelism. (The paper titled 

quote ;Energy-Efficient Speculative Multithreading for 

Multicore Processors & quote; by Y. Zhang and Y. Wu 

)  

[10] presents an energy-efficient speculative 

multithreading approach for multicore processors. The 

authors propose a new speculation mechanism that 

dynamically divides the application into threads and 

executes them speculatively based on the predicted 

execution order. The proposed approach reduces 

energy consumption and improves performance by 

exploiting thread-level parallelism.  

METHODOLOGY 

Different data formats can store internally or externally 

generated data. Different data formats have different 

structures that affect how quickly they can be processed 

and how much storage space they require. The choice 

of data format can affect various factors, e.g. 

processing speed, compatibility, support for 
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compression and storage space requirements. Energy-

efficient speculative multithreading for multicore 

processors 

Objective: To propose an Energy-efficient speculative 

multithreading approach for multicore processors. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic voltage 

and frequency scaling (DVFS) mechanism that adjusts 

the voltage and frequency of the cores based on the 

characteristics of the workload. 

Results obtained: The authors reported a significant 

reduction in energy consumption and an improvement 

in performance compared to traditional speculative 

Parallelism techniques. 

Energy-efficient speculative execution for multicore 

processors 

Aim: To propose an Energy-efficient speculative 

execution approach for multicore processors. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic 

speculation mechanism that adjusts the  speculation 

window based on the characteristics of the workload. 

Results Achieved: The authors reported a significant 

reduction in energy consumption and an improvement 

in performance compared to conventional speculative 

Parallelism techniques. Speculative design with 

dynamic voltage and frequency scaling for Energy 

efficient Multicore processors 

Objective: To propose a speculative execution 

approach with dynamic voltage and frequency scaling 

(DVFS) for energy-efficient multicore processors. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic voltage 

and frequency scaling (DVFS) mechanism that adjusts 

the voltage and frequency of the cores based on the 

characteristics of  the workload. 

Results obtained: The authors reported a significant 

reduction in energy consumption and an improvement 

in performance compared to traditional speculative 

Parallelism techniques. Speculative multithreading for 

energy-efficient multicore processors 

Aim: To propose a speculative multithreading 

approach for energy-efficient multicore processors. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic 

speculation mechanism that adjusts the number of 

speculative threads based on the characteristics of the 

workload. 

Results Achieved: The authors reported a significant 

reduction in power consumption and an improvement 

in performance compared to traditional speculative 

Parallelism techniques. 

Energy-efficient speculative multithreading with 

dynamic thread-level speculation and dynamic voltage 

and frequency scaling Objective: To propose an 

Energy-efficient speculative multithreading approach 

with dynamic thread-level speculation and dynamic 

voltage and frequency scaling (DVFS) for multicore 

architectures. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic 

speculation mechanism that determines the number of 

speculative threads based on the authors used a 

dynamic speculation mechanism that adjusts the 

number of speculative threads based on the workload 

characteristics and a dynamic voltage and frequency 

scaling (DVFS) mechanism that adjusts the voltage and 

frequency of the cores based on the workload 

characteristics. 

Results Achieved: The authors reported a significant 

reduction in energy consumption and an improvement 

in performance compared to conventional speculative 

Parallelism techniques. Energy-efficient speculative 

multithreading with dynamic thread-level speculation 

and dynamic voltage and frequency scaling for 

multicore architectures 

Objective: To propose an Energy-efficient speculative 

multithreading approach with dynamic thread-level 

speculation and dynamic voltage and frequency scaling 

(DVFS) for multicore architectures. 

Methods used: Simulation-based evaluation of the 

proposed approach. 

Algorithms used: The authors used a dynamic 

speculation mechanism that adjusts the number of 

speculative threads based on the characteristics of the 
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workload, and a dynamic voltage and frequency scaling 

(DVFS) mechanism that adjusts the voltage and 

frequency of cores based on the characteristics of the 

workload. 

Results Achieved: The authors report a significant 

reduction in energy consumption and an improvement 

in performance compared to conventional speculative 

Parallelism techniques. 

DATA DEPICTION 

 

 

NOTE ON SPECULATIVE AND 

GREEN COMPUTING 

In terms of commonalities, all these works focus on the 

use of speculative parallelism to 

improve the performance of multicore chip 

architectures. Speculative parallelism is a technique in 

which a processor executes instructions based on 

predicted outcomes, which can help exploit parallelism 

in multicore systems. The overall goal of this work is 

to improve the performance and energy efficiency of 

computer systems. However, there are also some 

differences between these papers. For example, some 

papers focus on hardware-based solutions for 

speculative parallelism, while others propose software- 

based libraries or tools. Some papers study speculative 

parallelism in the context of distributed memory 

architectures, while others focus on shared memory 

architectures. In addition, some papers consider energy 

consumption and energy efficiency, while others focus 

solely on performance improvements. In one paper, a 

new model and a C++ library for speculative automatic 

parallelization of loops in shared memory systems are 

proposed. The primary speculative strategy is to 

redundantlyexecute parts of loop iterations in a dual 

manner, where each part is speculatively executed in 

parallel and sequentially in a different thread to validate 

the speculative results. The implementation uses 

C++11 threads and makes extensive use of templates 

and advanced multithreading techniques.Another paper 

presents a hardware-based approach for speculative 

multithreading that dynamically adapts the number of 

speculative threads to the behavior of the application 

and the energy consumption of the system. The 

approach uses a thread-level speculation model (TLS) 

in which execution occurs in multiple threads 

simultaneously and these threads implement different 

strategies.In a third paper, an energy-efficient 

speculative execution approach with dynamic voltage 

and frequency scaling (DVFS) for multicore processors 

is proposed. The approach dynamically adjusts the 

voltage and frequency of the cores based on the 

behavior of the application and the energy consumption 

of the system. Although all these works share the 

common goal of improving the performance and 

energy efficiency of computer systems through 

speculative parallelism, they differ in their specific 

approaches and techniques. Some focus on hardware-

based solutions, while others propose software-based 

libraries or tools. Some investigate speculative 

parallelism in the context of distributed memory 

architectures, while others focus on shared memory 

architectures. In addition, some papers consider energy 

consumption and performance efficiency, while others 

focus solely on performance improvements. 

CONCLUSION 

Speculative Parallelism in multicore chip architectures 

offers a promising way to promote  Green Computing. 

This article explores research on speculative 

Parallelism and Green Computing, with a focus on 

energy efficiency and performance improvement in 

multicore chip setups. Various techniques such as 

speculation-based multithreading, dynamic voltage and 

frequency scaling, and computational intelligence 

models have been proposed and shown to significantly 

reduce energy consumption and increase performance 

compared to conventional methods. Green computing, 

which is critical to maximizing energy efficiency and 

minimizing environmental impact, offers businesses 
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numerous benefits, including cost savings, sustainable 

operations and a reduced carbon footprint. By adopting 

Green Computing, companies can improve their brand 

image, comply with regulations and appeal to 

environmentally conscious consumers, while 

benefiting from increased productivity and system 

performance. Implementing features such as power 

management modes and energy-efficient algorithms, as 

well as server consolidation through virtualization, can 

further reduce energy consumption and carbon 

footprint, making Green Computing a win-win for both 

the environment and businesses. 
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