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Abstract— This paper is meant as an introduction to operating 

systems and their future in this constantly developing 

dynamic environment. The current operating systems have 

been traditionally built bottom up- it starts with the machine 

and then is somehow connected to the user. The next 

generation of operating systems will be more focused on top-

down approach-which means the user comes first and then 

the machine. Operating systems in hardware are still in the 

development phase and a small glimpse of how the hardware 

support will look is presented. We also touch upon low power 

operating systems for future and its need. 
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I. INTRODUCTION 

Operating systems(OS), have played a crucial role when we 

talk about the evolution in the computing field as they are 

adapting continuously to the expectations from hardware and 

user requirements. When we talk about computer 

performance, we can see that the demands have increased 

over the years with gaming and video processing being the 

really popular ones among the fields that are pushing the 

requirements on computer hardware and reconfigurable 

architecture (RA). Next, when we talk about power 

consumption, surely the choice of an OS influences it in an 

active and passive manner. It is considered to be an active 

influence when the OS takes specific actions to control power 

consumption whereas in passive influence, the architectural 

features have an indirect effect on power consumption.  

II. LITERATURE SURVEY 

It has been observed that by introducing hardware support for 

OS as reconfigurable architecture, better performance can be 

achieved along with increased determinability and 

predictability. These properties make it easier for users that 

are dealing with real-time systems when trying to both finish 

the task and maintain the time-frame efficiently. How 

resources are shared among users is dependent on time and 

space constraints and the OS that are expected to be up in the 

future should be able to sustain enough to satisfy all these 

requirements. 

The next issue, is that of the energy consumption for 

all types of servers, data centres and computer systems. It is 

also recognised that power consumption is no longer 

restricted to hardware, but software too has an increasing 

impact on that. The performance of micro-controllers has 

increased exponentially from the past two decades and it has 

become very essential that the matter of power consumption 

be taken seriously. 

The upcoming sections detail in brief about the 

expected upgrades from OS’s. 

A. A Brief Introduction To Operating Systems: 

An operating system (OS) is system software that manages 

hardware and software resources and provides common 

services for computer programs. Almost everyone has come 

in contact with an operating system without even realizing it. 

An OS is said to take care of two somewhat 

unrelated tasks, managing resources and extending the 

machine. 

The OS determines which application should run in 

what order and how much time should be allowed for each 

application before giving another application a turn. 

The following diagram depicts in general how a user 

and the hardware are connected. 

 
Fig. 1: Systematic Flow connecting user and hardware. 

The following section of types of OS are from[1]. 

1) Mainframe Operating Systems: 

A mainframe OS focuses on processing as many tasks as 

possible at once. Basically 3 types of services are offered by 

mainframe OS – batching, transaction processing and time-

sharing. Multiple users remotely execute jobs on the same 

computer at the same time. 

2) Server Operating Systems 

Server OS's run on servers based on either a personal 

computer, workstation or mainframe 

3) Personal Operating Systems 

This type of OS has only to take one user into consideration. 

They are normally installed on computers located at work, at 

home etc. 

4) Real-time Operating Systems 

In Real-time OS time is the key factor. Input is typically 

received from a sensor, computed and later sent to an 

actuator. 

5) Embedded Operating Systems 

Embedded systems are generally small and the devices using 

them only provide a limited set of functionality designed 

especially for resource demanding. 

6) Smart card Operating Systems 

The smallest OS in the market is used for smart cards; a small 

device with built-in chip. 

B. Hardware Support for OS In Future: 

When developing a software today a High Level 

Programming Language(HLPL) is usually used.  For eg. we 

have C, C++, Java – just a small collection of HLPL's. 

Instructions written in a HLPL are translated into binary code 

before it can be understood by a central processing unit 

(CPU).Hardware Description Language(HDL) is not 

translated in the same way as a HLPL, instead of machine 

code, it is translated into gates like AND, NOT , latches D, 

JK etc. and connections between the components. [2] 
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The main difference between HLPL and HDL is that 

HLPL are executed serially while HDL are executed parallel. 

So one important question of whether it is possible 

to move parts of OS down to the hardware can be answered 

by looking at the benefits presented by the following sections. 

1) Speed 

This is one of the most major benefits since hardware is much 

faster than software. This means that better performance will 

cause operations to take less time to execute. And since 

algorithms can be executed in parallel in hardware, 

depending on the operations it is not impossible to achieve a 

speed of five to 1000 times if the operations are moved to 

hardware. 

2) Deterministic quality 

In philosophy, determinism is a philosophical standpoint that 

everything is determined by earlier grounds or other already 

given conditions [3]. 

In order for independent developers to program 

applications for hardware operating systems (HOSes), a 

standard way of designing applications needs to be defined. 

For this purpose, a set of standard rules was developed called 

Application Modelling Language(AML). AML CONSISTS 

OF 2 TYPES OF COMPONENTS: HARDWARE 

BLOCKS(HB) AND CONNECTIONS[4]. 

3) Predictability 

In a real-time OS it is important to make correct predictions 

of worst case execution time and also to make sure that all the 

deadlines of all the tasks are met. These predictions are easier 

to make if the system has deterministic features-which the 

hardware does and hence the predictability increases. 

The above are some of the interesting benefits that 

the hardware can bring down to the OS. 

C. Low Power Operating Systems for Future: 

Hardware supports for the OS does provide a better and 

higher performance, it also causes dramatic increase in power 

consumption. Numerous OS have been developed for various 

utilities, based on different functionalities and hence the 

greater need for low power consuming OS. Springboard 

research has reported that an average size server has the same 

carbon footprint as a mid-size four wheeler.  An instance-A 

Linux server takes up around 225W of power, so millions of 

Linux servers alone are responsible for around 5 million tons 

of carbon emissions every year. 

It has been seen at times that the processor enters the 

stall mode which means that it is waiting for some kind of 

data input from the memory. This stall time can be effectively 

used to increase throughput by switching to a different thread 

of execution or reduce power and energy consumption by 

temporarily switching the processor to a low-power mode[5]. 

So, the goal is to lower the performance of the OS 

such that the right level of performance can be obtained 

without missing the deadlines. Since obviously, completing a 

task before its deadline and then stalling is less energy 

efficient than starting slowly and meeting the deadline in 

time[6]. It has been argued that running all the hardware 

components at all times in not necessary. Hence, we can think 

of a way to shut down some components in such a way that 

is energy efficient and also user efficient. 

The abundant usage of cloud computing in the future 

will act as a boon when the point of energy efficiency is raised 

as it is dynamically scalable and a service over the internet. 

This will result in no need of any setups to be installed onto 

our computers; as everything would be available online and 

system requirements could be catered with the help of 

browsers. 

Multiprocessor Systems on Chips (MPSoC) like 

PDA's, mobile phones, pagers, notebook computers lead to 

undesirable power consumption. Super CISC, an alternative 

has a multicore Very Large Instruction Word(VLIW) 

containing several homogenous execution units. The VLIW 

provides better opportunities for improved performance and 

reduced energy consumption [7]. 

The future operating system will be network based 

and would be efficient in running networking applications via 

cloud computing. The different methods which can be used 

to make future low power operating system are access based 

file prediction, localized power shut-down, CRAMES 

(Compressed RAMs for embedded systems) [8], Low power 

Warp processors, Tickless Kernel and virtualization. 

Hence, some of the above listed points can be 

implemented for user efficiency while obtaining low power 

consumptions. 

III. CONCLUSION 

We have observed that it is about time that the future of the 

Operating Systems is soon about to be transferred to the 

hardware coming down to the OS rather than the software. 

Also, the users need not adapt to the system, rather the system 

will come down to them. 

Also, the issue of low power operating system did 

not arise in the past because we never thought of that problem 

arising. The need to address the power issue has to be taken 

up more seriously and alternative solutions have to be 

prepared for it. 
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