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1.Introduction

Green Networking is the practice of selecting 

energy-efficient networking technologies and 

products, and minimizing resource use whenever 

possible.

1.1.What is the goal?

The goal of green networking is reduce the use of 

hazardous materials, maximize during the product's 

life energy efficiency time. 

2.Origins

In 1992, the U.S. Environmental Protection 

Agency launched Energy Star, a voluntary labeling program 

that is designed to promote and recognize energy-efficiency 

in monitors, climate control equipment, and other 

technologies. This resulted in the widespread adoption 

of sleep mode among consumer electronics.
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3.Approaches

Modern IT systems rely upon a complicated mix of 

people, networks, and hardware; as such, a green 

computing initiative must cover all of these areas as 

well. 

3.1.Product Longevity

Gartner maintains that the PC manufacturing 

process accounts for 70% of the natural resources 

used in the life cycle of a PC

Another report from Gartner recommends to "Look for 

product longevity, including upgradability and modularity.“ 

For instance, manufacturing a new PC makes a far 

bigger ecological footprint than manufacturing a 

new RAM module to upgrade an existing one.

3.2.Data Center Design

Data Center: A data center is a facility composed of 

networked computers and storage that businesses or other 

organizations use to organize, process, store and 

disseminate large amounts of data. A business typically relies 

heavily upon the applications, services and data contained 

within a data center, making it a focal point and critical 

asset for everyday operations.

Data center facilities are heavy consumers of energy, 

accounting for between 1.1% and 1.5% of the world’s total 

energy use in 2010. The U.S. Department of Energy 

estimates that data center facilities consume up to 100 to 

200 times more energy than standard office buildings.

The U.S. Department of Energy specifies five primary areas on which to 

focus energy efficient data center design best practices:

 Information technology (IT) systems

 Environmental conditions

 Air management

 Cooling systems

 Electrical systems
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3.3.Software and Deployment 

Optimization

 Algorithmic Efficiency

 Resource Allocation

 Virtualizing

 Terminal Servers

3.3.1.Algorithm Efficiency

The efficiency of algorithms affects the amount of computer 

resources required for any given computing function and 

there are many efficiency trade-offs in writing programs. 

Algorithm changes, such as switching from a slow (e.g. 

linear) search algorithm to a fast (e.g. hashed or indexed) 

search algorithm can reduce resource usage for a given task 

from substantial to close to zero. 

Linear Search Algorithm

Given a list L of n elements with values 
or records. L0 ... Ln−1, and target value T, the 

following subroutine uses linear search to find the index of 
the target T in L.

 Set i to 0.

 If Li = T, the search terminates successfully; return i.

 Increase i by 1.

 If i < n, go to step 2. Otherwise, the search terminates 
unsuccessfully.

Hashed Search Algorithm

Suppose we want to store information about each student in a database, so that 

we can later retrieve information about any student simply using his/her student 
ID.

struct Student 

{ 

int key;         // the student ID 

long phone;      // phone number 

string address;  // student address 

}; 

We call each of these objects a record. Of course, there might be other 

information in each student record.

If student IDs are all in the range 0..99, we could store the records in an array of 

the following type, placing student ID k in location data[k]:

Student data[100];  // array of 100 records

The record for student ID k can be retrieved immediately since we know it is in 

data[k].

If our student ID number range become a large scale like 0, 100, 200, …, 9800, 

9900 it would be waste to use large scale array. Instead of using large scale 
arrays;

Student data[k/100];

So we can only use array with 100 component.
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In 2009, a study by a physicist at Harvard estimated that the 

average Google search released 7 grams of carbon dioxide 

(CO₂). However, Google disputed this figure, arguing instead 

that a typical search produced only 0.2 grams of CO₂.

3.3.2.Resource Allocation

Algorithms can also be used to route data to data centers 

where electricity is less expensive. Researchers from MIT, 

Carnegie Mellon University, and Akamai have tested an 

energy allocation algorithm that successfully routes traffic 

to the location with the cheapest energy costs. The 

researchers project up to a 40 percent savings on energy 

costs if their proposed algorithm were to be deployed.

However, this approach does not actually reduce the 

amount of energy being used; it reduces only the 

cost to the company using it.

3.3.3.Virtualizing

Computer virtualization refers to the abstraction of 

computer resources, such as the process of running 

two or more logical computer systems on one set of 

physical hardware.

With virtualization, a system administrator could combine 

several physical systems into virtual machines on one single, 

powerful system, thereby unplugging the original hardware 

and reducing power and cooling consumption. Virtualization 

can assist in distributing work so that servers are either busy

or put in a low-power sleep state.

3.3.4.Terminal Servers

Terminal servers have also been used in green 

computing. When using the system, users at a 

terminal connect to a central server; all of 

the actual computing is done on the server,

but the end user experiences the operating 

system on the terminal.
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4.Power Management

The Advanced Configuration and Power Interface (ACPI), an 

open industry standard, allows an operating system to 

directly control the power-saving aspects of its underlying 

hardware. This allows a system to automatically turn off 

components such as monitors and hard drives after set 

periods of inactivity. 

In addition, a system may hibernate, when most 

components (including the CPU and the system RAM) 

are turned off. ACPI is a successor to an earlier 

Intel-Microsoft standard called Advanced Power 

Management, which allows a computer's BIOS to 

control power management functions.

Some programs allow the user to manually adjust the 

voltages supplied to the CPU, which reduces both the 

amount of heat produced and electricity consumed. This 

process is called undervolting. Some CPUs can automatically 

undervolt the processor, depending on the workload; this 

technology is called “SpeedStep" on Intel processors, 

“PowerNow!"/“Cool’n’Quite" on AMD 

chips, LongHaul on VIA CPUs, 

and LongRun with Transmeta processors.

4.1.Data Center Power

Data centers, which have been criticized for their 

extraordinarily high energy demand, are a primary focus for 

proponents of green computing. Data centers can potentially 

improve their energy and space efficiency through 

techniques such as storage consolidation and virtualization

With the aid of a self-styled ultra efficient evaporative 

cooling technology, Google Inc. has been able to reduce its 

energy consumption to 50% of that of the industry average

4.2.Operating System Support

Microsoft Windows, has included limited PC Power 

Management features since Windows 95. These initially 

provided for stand-by (suspend-to-RAM) and a monitor low 

power state. Further iterations of Windows added hibernate 

(suspend-to-disk) and support for the ACPI standard.

There is a significant market in third-party PC Power 

Management software offering features beyond those 

present in the Windows operating system. For example 

Lenovo Battery Management

4.2.3.Power Supply

Desktop computer power supplies are in general 70–

75% efficient, dissipating the remaining energy as 

heat.

As of July 20, 2007, all new Energy Star 4.0-

certified desktop PSUs must be at least 80% 

efficient.
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4.2.4.Storage

Smaller form factor (e.g., 2.5 inch) hard disk 

drives often consume less power per gigabyte than 

physically larger drives. Fusion-io, manufacturer of 

solid state storage devices, managed to reduce the 

energy use and operating costs of MySpace data 

centers by 80% while increasing performance speeds 

beyond that which had been attainable via multiple 

hard disk drives

4.2.5.Video Card

A fast GPU may be the largest power consumer in a 

computer. Energy-efficient display options include:

 No video card - use a shared terminal, shared thin client, 

or desktop sharing software if display required.

 Use motherboard video output - typically low 3D 

performance and low power.

 Select a GPU based on low idle power, average wattage, 

or performance per watt.

4.2.6.Display

Newer displays use an array of light-emitting 

diodes (LEDs) in place of the fluorescent bulb, 

which reduces the amount of electricity used by the 

display.

5.References

1. "TCO takes the initiative in comparative product testing". 2008-05-03. 

Retrieved 2008-05-03 http://www.boivie.se/index.php?page=2&lang=eng

2. "The common sense of lean and green IT". Deloitte Technology Predictions. 

https://web.archive.org/web/20100706131340/http://www.deloitte.co.uk/T
MTPredictions/technology/Green-and-lean-it-data-centre-efficiency.cfm 

3. “Best Practices Guide for Energy-Efficient Data Center Design”, prepared by 
the National Renewable Energy Laboratory for the U.S. Department of Energy, 

Federal Energy Management Program, March 2011.

4. https://www.cs.bu.edu/teaching/cs113/spring-2000/hash/

5. https://en.wikipedia.org/wiki/Linear_search

6. "Computer Key Product Criteria" . Energy Star. 2007-07-20. Retrieved 2007-

09-17.

7. Jump up^ Mike Chin (8 March 2004). "IS the Silent PC Future 2.5-inches 

wide?" . Retrieved 2008-08-02.

8. Jump up^ Mike Chin (2002-09-18). "Recommended Hard Drives" . 

Retrieved 2008-08-02.

9. Jump up^ "Super Talent's 2.5" IDE Flash hard drive - The Tech Report - Page 

13" . The Tech Report. Retrieved 2012-09-25.

https://en.wikipedia.org/wiki/Thin_client
https://en.wikipedia.org/wiki/Desktop_sharing
https://en.wikipedia.org/wiki/Performance_per_watt
http://www.boivie.se/index.php?page=2&lang=eng
https://web.archive.org/web/20100706131340/http:/www.deloitte.co.uk/TMTPredictions/technology/Green-and-lean-it-data-centre-efficiency.cfm
https://www.cs.bu.edu/teaching/cs113/spring-2000/hash/
http://www.energystar.gov/index.cfm?c=computers.pr_crit_computers
https://en.wikipedia.org/wiki/Green_computing#cite_ref-52
http://www.silentpcreview.com/article145-page1.html
https://en.wikipedia.org/wiki/Green_computing#cite_ref-53
http://www.silentpcreview.com/article29-page2.html
https://en.wikipedia.org/wiki/Green_computing#cite_ref-54
http://techreport.com/articles.x/10334/13

