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ABSTRACT

We are living in the era of Information
Technology. Massive usage of electronic devices
such as mobile ,laptop become our emerging
need in our day to day life. But the emission of
carbon from the devices cause severe damage
to our health system, for example even the
desktop are made of poisonous chemicals like
pvc and BFR. We can remove the poisonous

, chemicals from the electronic devices by

recycling and we can minimizes the exposure
of life threatening chemicals to the nature .In
today’s world its not sufficient enough for the
application software developersthat they can
rely on old legacy of applications but they so
has to transform to take the help of expertise
green software tools and to embed into the
hardware in all suspects of device usage with
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fast changing business needs. hereafter the
application development teams need increased
agility, new skill sets, distributed teams, and
more complex green software engineering
methods and tools to apply on all kind of
software development.

keywords: pvc(polyvinyl choride), BFR
(brominated flame retardents)

Section-1 of this paper willbe on of green
software and its achtecture to developreen
software tools” for thevarious aspects of
software usage in the techno savy world.

section -l will specify the software tools
used in various aspects of software
development by personals associated with the
software developmentlike conducting online
meeting,Providing training t work placesii)
applying tools in case of minimizing the
worktime by finding the orphaned code non
executable code etc...iii)usage of software tools
to ,migrate the data,knowing free space in disc
and to monitorthe power consumption in devices
etc

Section =l will be on the multiple
techniques used for go green by context
awareness in usage handling computer
resources.

I. Green Software Engineering

Green in software engineering is part of
green in software and therefore of green
software Its main goal is to include green
practices as part of the software development
process, as well as the rest of activities that
are part of software engineering (see Fig.
1.1).Based on this definition of software
engineering by IEEEE and ISO software
engineering as ‘the application of a systematic,
disciplined, quantifiable approach to the
development, operation, and maintenance of
software.

To demonstrate different aspects of
Green and Sustainable software the
GREENSOFT Model [Naumann et al. 2011]was
developed. This “Green and Sustainable

Software”, igned to support software
developers, administrators, and end users in
creating, maintaining, and using software in a

more sustainable way. ' '
Why Green Software Engineering?

Software Engineering without Sustainability
requirements = significant risk.United Nations
Sustainable Development Goals (SDGs) =strong,
holistic sustainability agenda to 2030

g GREENSOFT Model
" Green and Sustainable Software Model
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1.1. green soft model

Green engineering adheres faollowing
principles to be implemented by the designer
while developing green software tools.

a) Engineer processes and products
holistically, use systems analysis, and integrate
environmental impact assessment tools.b)
Conserve and improve natural ecosystems while
protecting human health and well-being ¢) Use
life-cycle thinking in all engineering activities
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d) Ensure that all material and energy inputs  management :
and outputs are as inherently safe and benign Business workloads are executed by
as possible e) Minimize depletion of natural people on the infrastructure within

resources f) Strive to prevent waste g) Develop
and apply engineering solutions, while being
cognizant of local geography, aspirations, and
cultures h) Create engineering solutions beyond
current or dominant technologies; improve,
innovate, and invent (technologies) to achieve
sustainability i) Actively engage communities
and stakeholdersin development of engineering
solutions.

Il. SOFTWARE TOOLS USED TO GO
GREEN IN CASE OF WORKING PEOPLE,LOAD
MANAGEMENT AND INFRSTRUCTURE :i)Green
Tools used in Optimizing People Software
enables organizations to optimize people
resources and collaboration beyond boundaries
to drive business growth while reducing travel
and physical real estate costs. and so,the
people doesnt need to commute to and from the
office and can reduce the physical space
required in the offices.few tools used are

> IBM Lotus® Sametime® It is used for
conducting online meetings through Web
conferencing .the meeting will be more
advisable than a typical face-to-face meet

» IBM Rational®. Rational Team Concert
allows your development process activities to
be defined and will track completion of tasks
and activities, keeping global team members
current on completed and pending process
steps.

> IBM Learning Accelerator for
WebSphere® Portal, we can deliver training
andprovide learning environment online to
customers and employees at the locations that
are convenient for them

Benefits Gained:Nearly 42% of IBM's
350,000 employees do not regularly come into
atraditional office, but instead work from remote
locations like home or on the road, saving the
company $100 million annually in real estate

ii)Green software tools in workload

organizations, and their underlying processes
and applications directly influence energy
needsIBM Software enables efficient execution
of business workloads with processes and
applications designed to maximize energy
efficiency while meeting business needs few
tools used are:

> The IBM Rational Transformation
Workbench performs analysis on your
application source code, looking for code that
will never get executed. For large applications
it has been estimated that Rational
Transformation Workbench can be used to
eliminate 15% to 20% of code from the
application that would never have been
executed,

> DB2°® for z/OS® and IMS leverage
System z™ servers’ virtualization capabilities to
run hundreds of DB2 data servers on a single
server, thus leveraging the cost benefits of data
center asset consolidation. IBM Informix®
Dynamic Server with extremely fast OnlLine
Transaction Performance (OLTP) means fewer
servers, less power, and reduced space
requirements.

» IBM WebSphere Studio Asset
Analyzer can be used to analyze the source code
across your enterprise and can help you gain
intellectual control over your code assets,
enabling you to discover code that may be
orphaned, code that can be moved to more
efficient platforms, and code that may require
change due to a proposed update.

Benefits gained The United States alone
releases 27 tons of CO, per person per year;
worldwide, the average is estimated at 5.5
tons.3 It is also estimated that 44% of this CO
release is due to driving and flying.3 2 Any
actions taken to reduce these emissions will
have a direct and positive impact on an
organization’s green efforts.
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iii) Green tools used to Maximize
infrastructure efficiencies Customers are
instituting a range of solutions to improve their

energy efficiencies by ,"Smart” consolidation,
virtualization and optimization , Integrate
management of your IT and facility equipment,
Efficiently compress information to reduce
storage requirements , Model energy usage by
asset and location , Monitor energy usage
against thresholds.few tools used are
» DB2 version 9. This improves energy
efficiency by reducing the physical storage
needed to support the application, which has
the ripple effect of reducing energy and facilities
space needs, plus the indirect reduction of
future e-waste by not having to dispose of the
storage in the future.
» The IBM Information Server Blade is
a completely integrated offering comprised of
IBM BladeCenter® hardware, the IBM
Information Server data integration software
platform, and implementation services. This
capability consolidates and moves massive
amounts of data to increase business insight
and manage growing information overload
problems
» Tivoli Monitoring for Green Energy
integrates with the IBM Systems Director Active
Energy Manager™ capability to provide
monitoring and management for IBM and
selected non-IBM hardware,
~ IBM Lotus Insight Manager and IBM
WebSphere Business Monitor, one can construct
dashboards to reflect, analyze, and report on
metrics and events relative to their green
initiatives. .
~ |BM’s TotalStorage Productivity Center
software helps reduce wasted disk space and
conserve disk space by identifying duplicate
data, orphan data, temporary data, non-business
data, and access frequency of data files that
could be migrated to less expensive secondary
storage platforms. Together with IBM’s Tivoli
Storage Manager, automated processes can be
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: thus saving energy
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established to move
platforms like tape media, ner
costs from all infrequently accessed spinning
disk drives.

» The IBM System Storage SAN Volume

Controller is designed to migrate data without

disruption, making it easier and quicker to
implement more energy-efficier‘\t‘Storage. New
space-efficient functions significantly boost
storage utilization while providing the'greatest
flexibility in managing storage utilization

Benefits Gained A major education
institution reported a reduction in floor space
of 40% — 50%, and a 30% reduction in power
and cooling costs * With DB2 9, a financial
institution is seeing compression rates up to 83%
on the data warehouse tables, with projected
cost savings of more than S2 million USD
initially, and projected ongoing savings of
$500,000 USD a year

NI.METHODS TO GO GREEN BY GREEN
AWARENESS:the trough knowledge bout
handling the system ,support green in software
usage

Idle Efficiency :A computer processor is
described as idle when it is not being used by
any program .Every program or task that runs
Onacomputer system occupies a certain amount
of processing time on the CPU. If the CPU has
completed all tasks it is idle.

Modern processors use idle time to save
power. Common methods are reducing the clock
speed along with the CPU voltage and sending
parts of the processor into a sleep state. On
processors that have a halt instruction that
stops the CPU until an interrupt occurs, such as
haltinstruction, it may save significant amounts
of power and heat if the idle task consists of a
loop which repeatedly executes HLT instructions.
Mo_-“ operating systems will display an idle task,
which is a special task loaded by the OS5
scheduler only when there is nothing for the
computerto do. The idle task can be hard-coded
Into the scheduler, or it can be implemented as
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a separate task with the lowest possible priority,
An advantage of the latter approach is that
programs monitoring the system status can see
the idle task along with all other tasks.

The challenge is to lower the idle floor
by improving application idle efficiency which
will lead to a significant increase in battery life.
This also benefits average power scenarios and
helps all but the most demanding (TDP-like)
workloads.

OS Timer Resolution Many
applications use time begin period with a value
of one to increase the timer resolution to the
maximum of one millisecs to support graphical
animations, audio playback, or video playback.
This not only increases the timer resolution for
the application to 1 ms, but also affects the
giobal system timer resolution, because
Windows uses at least the highest resolution
(thatis, the lowest interval) that any application
requests. Therefore, if only one application
requests a timer resolution of one millisecs, the
system timer sets the interval Windows
performs two main actions: it updates the timer
tick count if a full tick has elapsed, and it checks
whether a scheduled timer object has expired.
Atimertickis an abstract notion of elapsed time
that Windows uses to consistently track the time
of day and thread quantum times. By default,
the clock interrupt and timer tick are the same,
but Windows or an application can change the
clock interrupt period.

Figure 3: Power Impact of increasing Periodic
Timer resolution
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Timer Pesnlition

Background Activity

Frequent periodic background activity
increases overall system power consumption,
Itimpacts both the processor and chipset power,
Long running infrequent events also prevent the

o

system from idling to sleep. Background activity
onthe macro scale (minutes, hours) such as disk
defragmentation, antivirus scans, etc. are also
important for power. Win7 has introduced 2
unified background process manager (UBPM) to
minimize the power impact from background
activities. The UBPM drives scheduling of
services and scheduled tasks and is transparent
to users, IT pros, and existing APls. Some of the
other Win7 improvements to minimize frequent
idle activity are: i)Elimination of TCP DPC timer
on every system timer interrupt ii)Reduction in
frequency of USB driver maintenance timers

iii)Intelligent timer tick distribution iv)Timer
coalescing

Future enhancement:

Awareness and implementation of of
green software is very much essential in the
world as people are heavily depend on electronic
devices to perform task.in case of green
software engineering the problem is that the
software developers shoud hve the sound
knowledge about of logical as well as green
techniques so that they can develop and
implement the green tools. Energy-efficiency will
be essential for the computing industry in the
future both to increase battery life for mobile
platforms and to reduce energy expenses for
desktop and server platforms. Software state of
behaviour can have a significant effect on
platform power consumption and battery life.
There are many free tools from Intel and others
to help you get started. Even small
improvements when amplified across millions
of systems can make a dramatic difference.
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Abstract:

Cloud computing is a model for enabling
convenient, on-demand network access to a
shared pool of configurable computing
resources (e.g., networks, servers, storage,
applications, and services) that can be rapidly
provisioned and released with minimal
Management effort or service provider
interaction. However, the growing demand of
Cloud infrastructure has drastically increased
the energy consumption of data centers, which
has become a critical issue. Cloud Computing
leverages Mmany existing technologies such as
web Services, web browsers, and virtualization,
which contributes to the evolution of cloud
€nvironments. Therefore, any vulnerability
dssociated to thege technologies also affects
fthe cloud, and jt can even have a significant
"MPaCt. Due to large number of equipments:
datacenters €an consume massive energy
COnsumption and emit large amount of carbo™
many h/t ddOUd datacenter could compfisi:df
COmputern reds or thousands of networan
HEtworkinS With theijr corresponding storz_ige

8 S“bsys’tems, power distribution 3"

conditinm: :
) ndltlonlng equipment and Coollng
|nfrastruCtUreS. i

the comEven.thOUEh there is a great concern ilrt]
in highe:numty that Cloyg computing can rest

Sfereeq Jenerg Usage by the datacenters, th®
S Impact Factor 5.131 (IWIF)




