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Abstract— The blade servers were designed to provide 

economies of scale for larger systems in their adoption cycle 

of blade servers. But only the largest IT organizations were 

able to attain gain of the capital and operating cost 

efficiencies to warrant the investment. As the third- and 

fourth-generation products are very common in today’s 

world. There have to be a choice made between deploying 

rack-optimized servers and blade servers, and the cost 

analyses favour blade servers over a wider range of 

deployment sizes and configurations. Both the capital 

expenses and facilities expenses can prove a bit lower for 

the blade deployments with as few as three servers; and the 

advantage of blade is clear in deployments of over eight 

servers. The reason for increase in blade server adoption is 

the cost saving, which also encourages the technology 

vendors to create product portfolios that meet the needs of 

small, midsize, and large organizations. 
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I. DEFINITION 

A blade server is defined as a thin, modular electronic 

circuit board which is capable of performing various tedious 

computational tasks. [1] 

A blade server is a server chassis housing multiple 

thin, modular electronic circuit boards, known as server 

blades. [2] 

II. INTRODUCTION 

The basis for a modular computing paradigm is the blade 

server. A blade is a single-board server that consists of one 

to four processors, memory, SAN connectivity, local disk 

storage, and on-blade network interface card (NIC) [3]. A 

blade chassis may hold one or more Ethernet and SAN 

switch modules, some power supplies, and one or may be 

two shared management modules, and cooling resources. 

The chassis components communicate across a fully 

redundant mid plane, which in turn enable the hot swap 

functionality of the chassis components and also thus allows 

easy serviceability. 

The blade servers are basically designed in order to 

minimize the use of physical space. They are stripped down 

computer servers which have a modular design optimized to 

serve this purpose. The blade server save space, minimize 

power consumption, and they still have all the functional 

components present in computer. The blade architecture is 

made in such a way that it allows a number of servers to be 

attached with a single chassis on the blade cards. The blade 

server combines the various hardware of the computer 

server, like a processor, a memory and a network 

connection, in one extension card, which is known as one 

server blade. 

The blade server has an advantage over the 

traditional computer server of higher calculation capacity, 

higher stability, and also occupies less space. The blade 

server reduces the cost and the working temperature; and 

also serves many functions which make its   performance 

better than those of traditional computer servers. The 

relocation of server resources is easy in blade servers 

because the network access for all server blades in a chassis 

helps in reducing the cabling complexity. A server blade, 

along with storage, networking and other blades, are 

basically installed in a rack-mountable enclosure that consist 

of multiple blades that share various common resources 

such a cabling, power supplies and cooling fans. 

 
Fig. 1: Blade Server [4] 

Blade computing is an approach which combines 

blade servers, with enclosures that house these blade 

servers. Blade servers are compact, high density servers and 

they have their own unique CPU and memory. They reduce 

the number of components on each server by sharing power, 

cooling, cables, networking, storage and thus consoles with 

the other servers that resides in a chassis or an enclosure. 

This approach further reduces more costs out of distributed 

computing by allowing the spread the cost of these 

components across other servers in an enclosure, which 

reduces the number of parts on each server. Simplicity and 

commonality are the most important things driven into IT 

infrastructures by blade technology. It helps into making 

them easier to manage, more space and power efficient and 

more resilient. 

III. WHY BLADE SERVERS? 

An emerging technology which promises to reduce the costs 

in various areas like operational expenses, capital 

expenditures, and physical plant requirements along with 

improving the efficiency is the blade server technology. The 

blade servers allow for the up-front provisioning of the 

chassis and it can switch the components as and when 

needed. Thus it provides a more dynamic provisioning 

model, that result in increasing the ability to work around 

http://searchdatacenter.techtarget.com/definition/server-blade
http://searchdatacenter.techtarget.com/definition/server-blade
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data centre freeze periods and just-in time provisioning. The 

blades are the fastest growing segment in the overall server 

market. In the last year it had worldwide sales of more than 

US $ 40 billion. 

The organizations which buy blades today are large 

ones, such as pharmaceutical companies and 

telecommunications, some financial institutions and Internet 

service providers. The main power of blades lies more in the 

software used to manage them and not so much in their 

hardware. [5] The system administrators are able to 

automate and simplify tasks with the help of blades’ 

management programs, which are otherwise tedious, time 

consuming tasks.  The real breakthrough of blades is the 

ease with which can be configured, installed, and 

reconfigured.  

The storage systems, the networks, and various 

other resources which are accessed in a conventional server 

in a computer room depends mostly on the physical 

connections. But the blade server access not only depends 

on its connections, but also on the enclosure’s connections 

which can be changed with mouse clicks only, which is 

much easier than physically rearranging the cables. The 

ability to split a single physical blade server into many 

smaller and virtual servers is another useful feature that the 

manufacturers are adding to blades. 

On average, blades still cost more than the 

conventional servers. The reason behind more cost of blade 

format is that it provides more value than the conventional 

format. [6] The standards for hardware as well as the 

software have yet to be widely adopted because blades are a 

relatively new technology. The development of blade 

technology demands some innovative approaches and high 

degree of experimentation, like the early development of the 

PC. The key to blade server lies in the chassis, which is also 

called the blade centre, as it provides all the functions and 

services that are shared by multiple individual server units.  

The chassis includes some switches, cooling system and I/O 

capacity. It also has the physical ports which help to access 

the storage area networks. This is one of the major 

differences between the blade centres and the rack-mounted 

configurations. Here all the integration functions and 

communications resides either externally or in the servers. 

The common functions which are shared among various 

servers are present in the backplane, whereas the unique 

parts, which are the memory, the processor, and the bus 

which connects to the chassis, are there on the blades.  

The capacity of blade servers can be increased by 

slotting in a new blade, without making any physical 

changes. There are some of the shared services which are 

not considered suitable for a chassis to perform which 

includes the storage area networking. Sometimes the disk 

storage feature can be included in a blade. The cooling 

system can be made a bit more reliable by reducing the 

number of cooling fans that are being used. Blades can also 

be seen as the successor to rack servers, as it is suitable for 

many of the applications. 

Power control and monitoring at the blade level is 

done in the blade servers. One of the key aspects of the 

architecture lies in the power monitoring capability at the 

individual blade level. The thermal sensors present on-board 

are able to detect the thermal redlining. But measuring the 

power and current consumed is required in order to optimize 

the power delivery, and it can also provide fine control on 

heat dissipation. All this can be obtained by using relatively 

low-cost circuits in order to measure the voltage drop that 

happens across a sense resistance and also the voltage 

provided at the blade input.  

The values that are measured can be communicated 

with the help of the power monitoring device or the hot 

swap controller by an interface like sensor given to the blade 

management controller. If at all needed, the data can be 

collected at each power plane so as to provide a finer 

breakdown of the power that is consumed. The system 

resource utilization metrics present at the higher level, if at 

all exposed to the drivers, can be communicated in the same 

way.  

IV. ORDINARY SERVER & BLADE SERVER 

The regular server or a laptop or a personal computer 

includes at least a mother board, hard drive, keyboard, 

processor, memory, display, power supply, network adapter, 

and video card. A blade server on the contrary has many 

components removed in order to provide more space, power, 

and other considerations without compromising the other 

functional components in a computer. 

A blade server is defined as a thin, modular 

electronic circuit board which is capable of performing 

various tedious computational tasks. A blade server is 

literally a server on a board containing integrated network 

controllers, processors, a fiber channel host bus adaptor, 

memory, and other input/output (IO) ports. Server blades 

typically come with an integrated Ethernet and 1 to 4 

processors. 

The blade servers have a front panel which 

contains a number of informational LEDs, relating to system 

activity and power. There may be used as indicators of 

system failure, which may be specific or general to the blade 

components. These components together form a blade 

system, or often called as a blade server. [7] 

Rack servers consume more power because of their 

size and also are a bit harder to cool. Blade servers however, 

are more compact, utilize less power and space, and have 

built-in fans and cooling capabilities that can be helpful in 

saving the expenses as well. The rack servers and the blade 

servers are available in different levels of efficiency and 

power. Rack servers are considered as the standard for many 

large-scale data centres, but the blade servers are preferred 

for virtualization.  

A blade server may be a better option if a person is 

planning to virtualize his server or offer cloud computing. 

Also blade servers are compact and take up very little 

physical room they can be useful if the person has limited 

space. The rack servers, on the contrary, require more space 

in a data center and are larger in size. 

V. FEATURES 

A. Hot Swapping 

Blades are hot-swappable, [8] it means that one can add any 

new blade or remove the existing ones while the system is 

still powered on. Previously, the blade servers were 

deployed in large enterprise environments and data centres. 

Now the same reason is there for small business enterprise 

as the previous ones. 

http://www.webopedia.com/TERM/H/hot_plugging.html
http://www.webopedia.com/TERM/E/enterprise.html
http://www.webopedia.com/TERM/D/data_center.html
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B. Networking 

Now a day the computers are being produced with an 

integrated, very high-speed network interfaces, and are 

mostly expandable which allow the user to add some of 

connections that are more resilient, faster and can run over 

different media. This may sometimes require a bit extra 

engineering effort in the designing and manufacturing 

process of the blade. As space is consumed in the 

installation as well as in the capacity for installation. Hence 

it is more complex. A high-speed network topology requires 

high-speed integrated circuits and media. Whereas most of 

the computers do not utilise all the bandwidth that is 

available. The blade enclosure is able to provide one or 

more network buses for the blade connection. It can either 

present the ports individually in a single location or can 

aggregate them into fewer ports, which helps in reducing the 

cost taken to connect the individual devices. All these may 

be presented in the chassis, or may be in the networking 

blades.  

C. Power 

A chassis requires only a single source of power supply for 

the minimum functioning of blade servers.  But they do not 

provide fault tolerance capability. Additional power supplies 

are sometimes added in order to provide sufficient power to 

all blades in case the number of blades installed in any 

chassis increases and this in turn balances the load. When 

the power supplies are installed in the above mentioned 

manner it is said to be in a configuration which means that 

there are only enough supplies given which will allow in 

delivering power to the components present in the chassis 

without any redundancy. 

D. Cooling 

The fan module usually consists of two fans aligned in 

series which provides redundancy in case any one of the fan 

fails. Just as the power supplies fan modules are hot-

swappable and the usage of fans is increased only after a 

few blades are installed in the chassis. [9] 

E. Storage 

We know that computers use hard disks to store data, 

application and the other operating systems. These may not 

be required for some of the local purposes. Many storage 

connection methods are moved outside the server, although 

all are not used in the enterprise-level installations. In order 

to implement these connection interfaces within the 

computer a similar challenge arises in the networking 

interfaces and these can also be removed from the blade. 

VI. HARDWARE 

A. Servers Blades 

There are high density computing engines consisting of 1 to 

4 processors and memory. 

B. Blade Chassis 

The enclosures which have integrated power and racks for 

keeping server blades, the communication blades and the 

connections to the external peripherals and to the inter-

chassis links  

 

 

 
Fig. 2: HP Blade System c7000 [10] 

C. Communication Blades 

The blades are integrated with Ethernet, Infini Band and 

some proprietary communication adapters and various 

switches. 

D. Power and Cooling Systems 

There are some centralized power distribution components 

which provide power to the blade chassis and various 

components. 

E. Storage Subsystems 

The hard disk and the tape storage subsystems can be 

present inside the blade chassis or externally. The blade 

servers are disk-less because they can boot from the external 

storage present in a storage area network. The configuration 

can increase the reliability and thus reduce the space 

requirements by allowing the partitioning of various storage 

resources in one of the centralized location and the 

computing resources in another. This can eliminate the 

storage redundancy problem and help to simplify the storage 

management. 

VII. SOFTWARE 

A. Software Management Tools 

It is management software that helps the server 

administrator by controlling and monitoring the server 

resources.   

B. Virtualization Software 

This software enables the maximum usage of the server 

resources as it creates some virtual server resources that help 

by tapping the physical resources as and when needed by the 

application usage. 

VIII. SPECIFICATIONS 

A. Blade Chassis 

Blade chassis is a 19" width rack that is mountable and it 

provides appropriate rack mount kit. The blade chassis can 

support at least ten 1 height units of hot swappable blades. It 

can be shipped either with all cables or the parts required to 

attach all the peripherals to some other blade chassis for a 

https://en.wikipedia.org/wiki/Hewlett-Packard
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normal operation. It can provide a device which is capable 

of reading a floppy. Also a blade chassis has a device which 

is capable of reading any CD-ROM disc at a minimum 

speed of 48x or can provide an alternative for of installing 

an application software and operating system.  

The blade server chassis is widely used in data centres as it 

save space and help in improving the system management. 

Each of the blades has its own memory, central processing 

unit and hard disk which are either rack mounted or self- 

standing. The chassis help in providing the power supply. 

The blade servers usually provide their own management 

systems and also may include a network. With the 

enterprise-class blade servers, the disk storage is present 

externally, and the blades are mostly diskless. The blades 

are interchangeable and anonymous. 

B. Blade 

A blade in its literal meaning is a self-contained server, 

which is collectively fitted into an enclosure along with 

other blades. This enclosure helps in providing the functions 

of power, connectivity, cooling and management to all the 

blade servers. They contain only the core processing 

elements, which make them hot- swappable. Each blade 

have a minimum of two CPUs, they are hot swappable and 

they use Pentium chipset 

A single HP blade consists of an HP ProLiant blade 

which holds hot-plug hard-drives, multiple I/O cards, multi-

function network interconnects, memory, and Integrated 

Lights Out remote management system. The blades can also 

connect to another storage blade or to a network if 

additional storage is required. 

C. Blade Memory 

The blade contains Random Access Memory of around 2GB 

and can also be expanded to at least 8GB which does not 

require the replacing of the initial memory. [11] Blade 

Random Access Memory (RAM) includes an error 

correcting feature. The cache may contain the data that is 

being accessed most often by the CPU and memory. The 

cache memory also accounts for a very small amount of 

high-speed RAM and it is considered the memory that the 

processor uses mostly. The cache runs as fast as the 

processor does. 

D. Connectivity 

The possible network connections that a blade server can 

make are as follows: 

 10Base-T Ethernet  

 10Base-2 Ethernet 

 Fast Ethernet 

 Token Ring  

 Fiber Channel  

 Fieldbus   

E. Blade Operating System Software 

The blade servers can be used on the following operating 

systems: [12] 

 Microsoft windows 

 Unix 

 Linux 

 Mac OS 

IX. HOW BLADE SERVER WORKS? 

Today’s computer environments are complex, hard to 

manage and even harder to secure. CIO’s are struggling to 

improve performance, availability and scalability while 

remaining flexible in reducing costs. Despite the many 

benefits delivered by open systems, data centers are littered 

with specially equipment – Servers, LAN/SAN switches, 

Storage arrays, enterprise routers and function specific 

appliances, cabling these components are lot like a massive 

spider web. 

Smart companies around the world are turning to 

blade servers as a solution to these challenges. 

Consolidating a large number of systems into a blade server 

form factor is the first step in the effort to simplify data 

centres. With blade networking options you can take server 

consolidation one step further by simplifying the network. 

Blade server switches from blade network technologies 

provides sophisticated network switching inside the blade 

server chassis to improve reliability and simplifying 

management at a fraction of the cost of external switches.  

Blade provides complete family of Ethernet, IP and 

application switches that service the network backbone for 

the industries’ most widely installed blade server systems. 

Many enterprises are considering internet protocols as a 

means to provide connectivity to their storage area network. 

Blade switches are designed to manage both LAN and SAN 

traffic. With support for network layers 4 through 7 blades 

makes it possible to inexpensively add high availability and 

load balancing features, the content and application 

intelligence of our blade server switches enable further 

consolidation for specific function appliances.  

We are industries leading providers of Ethernet, IP 

and application switches. Blade network technologies in 

partnership with the industry’s leading blade server vendors 

bring dramatic simplification to the data centre. Our blade 

server switches help take consolidation to a whole new level 

by eliminating performance, scalability, security, 

availability, manageability and cost of ownership challenges 

faced by CIOs.  

Our single minded focus is delivering network 

infrastructure for blade server systems a feature rich layer 2 

through 7 switch operating system and our relentless focus 

on customer satisfaction has made us industries most trusted 

name in blade server networking. - Blade network 

technologies. 

X. MARKET ANALYSIS 

The blade servers have lower acquisition cost and lower 

operational cost when deployment, troubleshooting and 

repair need to be done. The functions like lower power, 

cooling and space requirements, reduced cabling 

requirements, and more efficient out-of-band management 

gives them an advantage over the rack servers. It also help 

in faster server-to-server communications. The blade servers 

offer the highest density computing which is a major 

improvement on racks. 

Blade server provide the most flexible platform for 

a fast growing web farms, by allowing the processing and 

the memory capacity to be increased which is done by 

slotting a new blade into the chassis. Blade servers provide a 

lower capital costs as it shares the key resources which 
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includes switching and management. When the computing 

within a single expandable chassis is done, it reduces the 

total cost of ownership. The potential for hardware savings 

has become easier by supporting thin clients. 

The percentage of market share of various organisations as 

per 2013 is given below:  

 HP - 28.1% 

 IBM - 26.5% 

 DELL - 15.2% 

 CISCO - 4.7% 

 ORACLE - 4.2% 

 Others - 21.3% 

Source: Gartner (February 2014) [13] 

XI. APPLICATIONS 

 Web page serving and caching.  

 SSL encrypting of Web communication.  

 Infrastructure applications such as DNS or Active 

Directory. [14] 

 Streaming audio and video content.  

 File sharing and serving.  

 Terminal services.  

 Email messaging.  

 Databases hosting. 

 ERP hosting. 

 Virtualization. 

XII. FUTURE ENHANCEMENTS 

The blade infrastructures are maturing to address the most 

pressing issues that trouble the CIOs, data center architects 

and facilities various managers with emerging technologies 

for virtualization, converged I/O and networks, and systems 

management for power and cooling. [15] 

The blade servers are considered as the "growth 

engine" of the server market. The growth rate for blade 

servers in the next five years is expected to continuously 

rise. 

Most of the server architectures manufactured 

today like to have a one-to-one connection between the 

application and the server. The new blade server 

architectures are in demand because of the nice web service 

delivery. This is making the suppliers to think again about 

the traditional definition of servers. 

The industry is now leading towards an architecture 

which can spread various file systems, operating systems, 

data and applications across the entire server infrastructures 

throughout the world by using the inexpensive servers. It 

also ensures the fast response time and applications which 

are always available. With the help of blade computing there 

is a new growth opportunity coming which can help to 

spread everything, at any place and can make grid 

computing a reality. 

XIII. CONCLUSION 

With the help of blade server, one can build some vital 

solutions to support their business that are more affordable, 

take less time to maintain, use less power and are ready to 

grow. In an all-in-one design, one has the essentials required 

to build and maintain the infrastructure from start to finish. 

A person or organization can host a choice from thousands 

of applications on Windows, Linux, HP-UX and many 

more. Blade servers are efficient solutions for data centres 

which require high-density deployment, flexible and 

management of high performance servers. Blade servers are 

able to pack more server performance into less space along 

with reducing the cost and the complexity. It simplifies the 

deployment and management, and improving overall data 

center performance. 
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