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Abstract-A blade server is a stripped down 

server computer with a modular design 

optimized in-order to minimize the use of 

physical space and energy. It consists of hot-

plug hard-drives, memory, network cards, 

input/output cards and integrated lights-out 

remote management. It is designed to 

overcome the space and energy restrictions 

of a typical data center environment. 
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I. INTRODUCTION 

A blade is a single board-server that contains 

one to four processors, memory, local disk 

storage, and on-blade network interface card 

(NIC) and SAN connectivity. The modular 

design of the blade server helps to optimize 

server performance and reduce energy costs. 

The blade enclosure, also known as chassis, 

caters to the power, cooling, network 

connectivity and management.  Each blade 

server in an enclosure is dedicated to a single 

application. The components of a blade get 

vary. It offers increased resiliency, efficiency, 

dynamic load handling and scalability. 

 

1.1 Blade Server chassis (Front) 

It shares and optimizes power and cooling 

requirements across all the blade servers, 

resulting in multiple blades in a typical rack 

space. 

 

 

1.2 Blade Server chassis (rear) 

  

It is used to perform tasks such as: 
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 File sharing 

 Database and application hosting 

 SSL encryption of Web communication 

 Hosting virtual server platforms 

 Streaming audio and video content 

II.   NEED OF BLADE SERVER 

The existing rack-mounted server environment 

is lengthy and inflexible. So, a search for a 

better approach led us to blade server. 

An emerging technology that promises reduced 

costs in areas such as capital expenditures, 

operational expenses and physical plant 

requirements for improving efficiency. It offers 

standardized method for deploying multiple 

processors, memory and I/O resources. It also 

reduces cost versus separate server systems by 

sharing common resources like power, storage 

and I/O across multiple processors. 

 III.     HARDWARE CONFIGURATION 

OF BLADE SERVER 

 Chassis (exterior):   The components of 

blade servers are placed in a chassis which 

holds a number of server blades. This blade can 

be switched by user’s convenience. Ex: Intel 

Corporation designed a blade server chassis 

which can hold up to 30 servers. Components 

in chassis  are: 

 Server blade   

 Switch blade  

 Management blade: It is used to manage the 

blades in the chassis. The management of 

blades is the main issue of using blade servers.  

 CPU: Central processing unit  

 NIC: Network interface card  

 Middle plane: It is used to connect the 

switch blades or switches in which 

server blades are connected.  

 NIC Hard disk 

 Memory

 

3.1 Hardware Configuration of                         

Blade Server 

IV.       THE CORE CHALLENGE 

The core challenge related to blade 

server installation for most existing data 

centers is related to power and cooling 

distribution. Most data centers have raw 

power and cooling capacity but do not 

have the infrastructure to deliver this 

capacity to a high density area. 

Unfortunately, many users do not 

understand that they have this problem 

until they attempt deployment. This 

happens because no data centers are 

documented or instrumented to provide 

the operators with information 

regarding the density capability in a 

particular area of the facility. The 

technical issues are illustrated below: 

a. Insufficient airflow: Blade servers 

require approximately 120 cfm of cool 

air per kW of power rating. Most 

traditional data centers only provide 

200-300 cfm of air per rack location, 

which is 10 times less than rack blade 

servers and limits the average rack 

power to below 2kW. A blade server 
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which does not receive enough cool air 

will end up its own hot output air and 

overheat. This is the biggest challenge 

in blade deployments.  

b. Insufficient power distribution: 

Blade servers draw much more power 

than typical data center power 

distribution systems which were 

designed so for. These problems are 

shown in three forms: 1) Insufficient 

number or wrong type of power wiring, 

2) Insufficient Power Distribution Unit 

(PDU) and 3) Insufficient quantity of 

breaker positions. Any one of these 

problems prevents the ability to deliver 

high density electrical power. 

V.    STRATEGIES FOR DEPLOYING 

BLADE SERVER 

There are 5 basic approaches to cool 

blade servers. Once an approach is 

chosen, there are a variety of different 

techniques that can be used to 

implement it. 

The Blade Deployment Process: 
 The process of preparing the 

physical environment to support the 

deployment of blades includes the 

following key elements: 

 • Identifying the constraints of the 

existing facility  

• Identifying user needs and preferences  

• Determining the appropriate design 

approach for power and cooling 

 • Designing and subsequently 

implementing the design. A map for 

this process is provided below in figure 

5.1. 

 

5.1 Process for determining the                              

appropriate deployment method 

The figure is a process flow map 

showing the various process steps and 

the resulting data at each step. The 

process includes two key loops at the 

front end, where the constraints and the 

user needs and preferences are 

determined via iteration. This is 

essential in order to allow proper 

adjustments and tradeoffs to be made. 

Typically the initial constraints and 

preferences change after a review of the 

situation and the associated tradeoffs. In 

the most common example, the 
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preference or requirement to densely 

pack blades is often relaxed when the 

consequences of this approach are fully 

understood. This analysis occurs in 

Loop 2 in the process map. Another 

common situation is where an 

assessment of the current installation 

identifies problems which can be easily 

corrected and increases the ability of 

the data center to handle blade power 

and cooling requirements. These 

adjustments occur in Loop 1 of the 

process map. 

Identifying the constraints of the 

Existing Facility: Existing data centers 

have various hard constraints that 

cannot be changed. These constraints 

are as follows:  

Precision power capacity: The data 

center may not have sufficient excess 

UPS capacity to power a proposed blade 

server installation. This limitation refers 

to the raw capacity of the computer 

room air conditioners, and not the air 

distribution system. Floor space limits. 

The floor space available for the blade 

deployment may be constrained. So, this 

constraint may eliminate some design 

options.  

Raised floor restrictions: The existing 

floor, may be less than 2 feet in height or 

partially filled with wires or piping. This 

may constrain the air distribution 

capability of the raised floor which may 

preclude some design options.  

Weight restrictions: The data center 

floor may have floor loading 

limitations, particularly when raised 

floors exist. This may also preclude 

some design options. 

 

Assessment of existing conditions:    

An assessment of the existing conditions 

in the data center is essential for blade 

deployments. If the number of blade 

servers is on the order of one rack of 

blades or less. However, the deployments 

above this number must increase 

substantially. In addition, the existing load 

conditions must be assessed to determine 

the magnitude and physical distribution of 

the loads. Most importantly, the power and 

cooling distribution systems must be 

studied to quantify the ability of the 

system to deliver power and cooling to 

high density loads. 

Identifying improvements:  

 The existing conditions of a data center 

include a number of weaknesses that 

should be identified and corrected 

before any actions are taken. Because 

they may affect the data which serve as 

a foundation for the blade server 

deployment. The problems faced are: 

• Lack of use of blanking panels  

• Leaks in the raised floor or air supply 

system 

 • Improper configuration of air returns 

• Improper configuration of vented 

floor tiles  

• Unused under-floor wiring that can 

be removed  

• Improper set-points on air 

conditioners 

VI. SELECTION OF DEPLOYMENT 

METHOD 

Once the constraints of the existing 

facility are well understood and the 

appropriate tradeoffs have been 
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completed, the selection of the 

deployment method from among the 5 

basic methods can be completed. The 

deployment method is selected on the 

basis of cooling issues. After the 

deployment method is determined, the 

power issues are resolved. The key 

variable that affects the deployment 

method is the density of deployment. In 

fact most blade servers use a modular 

chassis structure and can be deployed at 

a lower density than the maximum rack 

density. For example the IBM Blade 

Center consists of independent chassis 

that can be deployed at increments of 

between 1 and 6 per rack. Many 

existing environments were designed 

for a power density of 2kW per rack or 

less. When deploying blades at 10-30 

kW per rack in such an environment, 

the blade cabinets disproportionately 

consume the power and cooling 

infrastructure, such that the data center 

ends up with extra space which cannot 

be used when the power and cooling 

supplies are all utilized. This seems to 

be cost effective to spread blades in 

existing data centers. Deploying blades 

at full density is cost effective in new 

facilities designed to support high 

density, when the size of the 

deployment is large, or when there is a 

severe constraint on space. Therefore, 

the central decision in blade 

deployment is the degree to which the 

blade chassis are spread among racks – 

that is, how many blade chassis will be 

installed per rack.  

The actual model of blade server 

chosen limits the practical ability to 

spread blades; for example some blade 

servers use independent chassis which 

are easy to spread, while other blades 

use a backplane system which makes it 

impractical to spread blades  in certain 

deployment increments.  

BUSINESS BENEFITS 

   The business benefit of blade server is 

illustrated below: 

 Lower acquisition costs 

including SAN/LAN 

integration 

 Lower service costs for 
deployment and troubleshooting 
and repair 

 Lower power, cooling and space 
requirements 

 40 percent savings in cabling costs 
for particular structure. 

 Decrease in service costs for 
troubleshooting and repair due to 

reduced complexity and 
aggregation of components 

 Efficient power utilization and 
increased density of computing 

resources. 

 Improved reliability, decrease in 
number of components, resulting 

in fewer places for failure 
 Simplifies resource management 

and makes it more efficient. 

 Improved Reliability 

 Improved Manageability 

VII. FUTURE DEVELOPMENTS 

 In the future, the systems themselves 

will perform analysis; make decisions 

autonomously based on business 

requirements, and reconstruct systems 

organically.  

 The key technologies for achieving 

these functions are   considered to be 

system composition and autonomic 

control. 
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VIII. CONCLUSION AND                                                      

DISCUSSION 

The deployment of blade server results 

in significant improvement in 

processing ability. There are a variety 

of approaches to powering and cooling 

blade servers. The best approach for a 

specific installation will depend on the 

constraints of the existing design and 

the needs and preferences of the data 

center operator. A process is described 

for selecting a deployment method 

based on constraints and needs. Most 

users do not understand the cooling 

constraints of densely packed blade 

servers. When the options and their 

advantages are considered, deployments 

involving the spreading of blades will 

be attractive for many existing facilities 

because of the savings in cost and time, 

and the reduction in interference with 

data center operations. 
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