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ABSTRACT: Efficient datacenter design is, more than ever, challenging for many companies when it must comply 
with the requirements to have greater and scalable computing capacity. It is necessary to store an increasing volume of 
data. Business applications became more and more complex. Demands for running business must be very flexible. If we 
want ICT (Information & Communication Technology) infrastructure to avoid the collapse and to provide high level 
services, it is essential to rethink the "robustness" and the need for innovation in data centers. This is true both for the 
servers and storage as well as processing power. The companies in this field help customers to optimize availability and 
security of their data center by evaluating the energy consumption, cooling capacity and other factors involved in 
datacenters modernization. The goal is to achieve an optimum in terms of occupied space, the most effective power 
supply and cooling for datacenter operation to be sustainable in the long term. The explosive development and 
modernization of datacenters owns to the two major trends existing in IT (Information Technology) environment: cloud 
computing and big data. This paper aims to present datacenter modernization (remodeling) from the perspective of 
necessary cloud computing technology and for solving the pressing problem of data traffic in a data center. 
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1. INTRODUCTION 
 
The requirements of the moment involve 
a change of datacenters approach. It is 
imperative to reduce the costs, complexity 
along a greater scalability. Datacenters 
will experience a explosive growth in the 
next period,the trend being boosted both 
by "big data" and of "cloud computing" 
phenomenon [1]. And because it is 
difficult to perceive the data volumes that 
we are facing with, some additional 
information might be relevant. 
The current approach is given by the 
upgrading of existing facilities or building 
new data centers. The design of an 
efficient data center is based on the 
evaluation of each client particularities. 
The implementation is scalable, modular, 
with ultra-secure rack servers, energy 
certificate facilities that leads to the 
remodeling of a data center. 
 

2. DATACENTER 
REMODELING 
 
IT role has changed. Today it is 
impossible to do business without a solid 
IT support. This involves the alignment of 
business and IT processes in order for 
companies to meet very fast changes of 
business requirements. Now, IT director 
priorities are: 
 the development and administration of 

flexible IT infrastructures; 
 delivery projects allowing business 

growth; 
 IT cost reduction. 
Addressing these problems has major 
implications in terms of the evolution of 
the company's data center [1, 2]. It is 
considered that this evolution may be in 
different stages of development: 
 consolidation and standardization; 
 virtualization; 
 sharing; 
 dynamics (cloud computing). 
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There are large IT companies that can 
support commercial companies offering 
solutions for each stage of development 
and help them to move towards the next 
stage [2]. IT companies are trusted 
partners for companies that have realized 
that they wish: 
 to optimize/modernize IT&C 

datacenter infrastructure; 
 to adopt “private cloud” solutions for 

offering services to internal or external 
customers; 

 to implement efficient information and 
data administration policies. 

 
2.1. The allocation of datacenters for 
cloud 
 
IBM inventors have patented the 
technique of dynamic allocation of 
datacenter cloud computing resources 
based on an automated analysis of the 
most effective features, with result in 
improved performance and economy, 
instead of an inefficient approach for 
covering more datacenters for cloud 
management needs. 
Today, most of the cloud services are 
delivered through pre-assembled models, 
which typically, do not take into account 
individual client needs and budgets. IBM 
invention automatically allocates cloud 
resources and provisioning services to 
meet each client demand, instead of 
giving all customers the same inflexible 
solution that unnecessarily increase the 
costs for them and for service providers. 
IBM received U.S. Patent # 8,370,490: 
"Cloud Service Cost-Optimal Data Center 
Assignment" for this invention. The 
patented invention helps service providers 
to increase performance, improve 
customer service and save costs. Current 
research is focused on inventing new 
ways for addressing these challenges in 
large data centers as well as on the 
construction of a new innovation era in 
the cloud. 

The invention concerning the 
management of cloud datacenter will 
address the complexity for implementing 
optimal cloud environments generating 
faster customer service and solutions. 
This patented invention for cloud 
computing illustrates the commitment 
(involvement) in terms of research and 
development, which will determine the 
positioning in the top of a highly 
competitive cloud computing market. 
The global team of inventors in the field 
of cloud computing, constantly discover 
and patent new approaches to cloud 
computing providing an competitive 
advantage for the company and 
customers. 
 
2.2. Realtime delivery of the 
applications in the datacenters 
 
Cisco has revolutionized the IT industry 
by launching the solution named 
"Application Centric Infrastructure" 
(ACI) [3], extending professional services 
and providing an open ecosystem for 
partners for increasing business 
efficiency. With the launching of ACI, the 
company offers the first solution for data 
centers and cloud computing that, based 
on application requirements, will provide 
complete visibility and integrated 
management for IT resources connected 
to the physical and virtual networks. 
We need to talk about the need for the IT 
industry to adapt to quickly to the 
"economy of applications". Applications 
became the engine of business, allowing 
IT directors to provide new products and 
services, manage the compliance and 
management, reduce security risks, and 
increase business productivity, as millions 
of new connections creates the Internet of 
Things (IoT), which would be 
experienced through applications. 
The focus on the rapid implementation of 
the applications becomes increasingly 
important. Thus, the role of the 
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communication network as a technology 
that connects users, applications and data 
became critical. 
High complexity and lack of ICT 
infrastructure flexibility slows down the 
business. Professionals works in separate 
and inefficient silos because the 
technology does not allow the 
implementation of a unified architectural 
model. Thus, IT Directors does not have 
an unified view of all the components that 
affect application performances. 
CIOs want to break these silos and to 
unify all IT components - networking, 
storage, computing solutions, network 
services, applications, security - and to 
manage them as a single entity and 
dynamic. The ACI solution [3] cumulates 
the innovations in hardware, software, 
computer systems and integrated circuits 
ASIC (Application Specific Integrated 
Circuit) with a dynamic network model, 
receptive to applications, built around the 
open APIs (Application Programming 
Interface) and designed to reduce 
application development time from 
several months to a couple of minutes. 
The ACI can achieve this objective 
through the unification of physical and 
virtual networks. It can provide 
compliance and real-time visibility on the 
system, users and applications at an 
unprecedented level. Through the ACI 
solution, the innovations in switching at 
the level of datacenters, allows the 
network to respond rapidly to application 
development teams, while delivering a 
reduction in running costs by 75% 
compared with the industrial switches and 
virtualization network solutions based 
only on software. 
The solution is based on industry 
standards and allows IT industry to meet 
new application demand and adapt 
existing IT resources for relocation  when 
applications are not used. ACI accelerate 
the implementation cycles of the 
applications for a faster processes 

execution inside the organization and for 
obtaining improved final results. 
 Provides a 75% reduction of utilization 

costs versus networks virtualization 
solutions based exclusively on 
software, balancing the existing wiring 
investments, with the most efficient 
delivery of modular switches through 
an innovative backplane helping to 
reduce energy costs and cooling with 
15%. 

 Accelerate application deployment, 
improving business agility through a 
centralized management system of 
network profiles for applications, 
network services automation and open 
APIs. 

 Centralize the management policy by 
simplifying the operations due to the 
general control policy enabling the 
collaboration between teams 
responsible for applications, security 
systems, virtualization, processing and 
storage. 

 Investment protection through open 
protocols, standards and APIs which 
allow the alignment of the networking 
systems with the security services, 
physical and virtual data processing 
and storage elements. 

 
3. DATACENTER – AN 
IMPORTANT NODE FOR 
DATA TRAFFIC 
 
Let's ask ourselves the following question: 
How much is one Petabyte (PB) of data? 
One possible answer: 1 PB of data means 
50 times the amount of data available in 
the USA Congress Library, or 13 years of 
HD video transmission. In 2012, mankind 
generated 1 PB of data every 11 seconds. 
On Facebook there are already loaded 
more than 300 million photos each day. 
There are predictions that in 2015 half the 
world's population will be online. The 
amount of information that is produced is 
already doubling every two years. In 2015 
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there will be 15 billion devices connected 
online, mobile data traffic will be over 11 
times higher than today, which will mean 
that in 2015 the cost of energy that we 
consume will be 27 billion USD, meaning 
2-fold higher than at present. 
 
3.1. Datacenter traffic 
 
Global datacenter traffic will triple and 
reach 7.7 ZB (Zetabyte) annually by 
2017. It is estimated that cloud traffic, the 
fastest growing component of data center 
traffic will increase from 1.2 in 2012 to 
5.3 ZB 2017. A zetabyte represents a 
billion of  terabytes and 7.7 trillion ZB is 
equivalent to eight hours of high-
definition video streaming in the online 
system. 
In 2012, global data center traffic was 2.6 
ZB, but it is expected to grow by 25% 
annually until 2017, when it will exceed 
more than 7 ZB, revealed a study [4] for 
the period 2012 - 2017. 
The study [4] estimated that global cloud 
traffic will grow faster (35%) than the 
average global datacenter traffic, given 
the fact that users and companies are 
increasingly using more and more cloud 
computing services. Globally, cloud 
traffic will increase from 46% of the data 
center traffic in 2012 to 69% by 2017, 
representing more than two-thirds of 
datacenter traffic. 
The study [4] revealed that approximately 
17% of data center traffic will be fed by 
end users accessing the cloud for web 
browsing, video streaming, collaborative 
and connected devices. For the period 
2012 - 2017 it was estimated that 7% of 
datacenter traffic will be generated 
between datacenters themselves, being 
primarily driven by data replication and 
software system updates. 
Most of (76%) the traffic will remain 
within the data center and will be 
generated mainly by data storage, 
production and development of data in a 

virtualized environment. People around 
the world will continue to require the 
ability to access personal content, 
business content and entertainment 
content from anywhere (geographical 
location), on any device, and each 
transaction in a virtualized and/or cloud 
can produce effects cascade on the 
network. Due to this rising trend, we see 
huge increases in the amount of traffic 
within the cloud, between and beyond 
datacenters over the next four years. 
From the regional perspective, the study 
[4] predicted that, in 2017, Middle East 
and Africa will have the highest cloud 
traffic growth (57%), followed by Asia-
Pacific (43%) and Central and Eastern 
Europe (36%). The study [4] also revealed 
the trends in workload transition between 
2012 and 2017, noting that 2014 will be 
the first year in which the majority of 
work tasks will move to the cloud, 51% of 
them being processed in the cloud, unlike 
49% of the traditional IT space. 
The study [4] estimate that by 2017, 
nearly two thirds (63%) of work tasks will 
be processed by cloud datacenters and 
only 37% will be processed by traditional 
datacenter. 
 
3.2. The energy efficiency of data 
centers 
 
Only 21% of European datacenters 
managers have taken steps to comply with 
the European Commission Directive 20-
20-20 related to the renewable energy. 
According to a study[5] conducted in 
2013, almost half of the european 
professionals in the field of datacenters 
(43%) are not aware of energy efficiency 
targets. 
In 2007, European Commission (EC) 
issued a directive to ensure that the 
European Union (EU) will be compliant 
with regard to the climate and energy 
objectives by 2020. These objectives, 
known as the "20-20-20" established three 
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key objectives for data centers to be met 
by 2020, respectively: 20% reduction in 
emissions of greenhouse gases in the EU, 
compared to 1990 levels; increased use of 
renewable energy by 20%;increase energy 
efficiency by 20% in the EU. Objectives 
were designed to transform Europe into 
an efficient economy running in a low-
carbon emissions environment. 
The “20-20-20” Directive will have a 
lasting impact on data centers and despite 
the fact that the deadline is just over eight 
years, IT professionals must act now. 
Although 36% of respondents are aware 
of the objectives mentioned, they 
admitted that they had not taken any 
innitiative for meeting EU standards in 
their datcenters. Only 10% of respondents 
said they plan to adopt a series of 
measures over the next three years. 
The study [5] conducted over 400 IT 
professionals in Europe, found that only 
57% of those who were aware of the 
objectives of purchased IT equipment 
more efficient in terms of energy. 
Amongst IT Directors familiar with the 
requirements of EU legislation, only 63% 
said that they are concerned about the 
effect that the directive will have on the 
operations data centers. 
Nearly three quarters (72%) indicated also 
that energy efficiency is one of the most 
important criteria considered when 
purchasing products for data centers. But 
this was taken into account generally as a 
way of reducing energy costs, or because 
of initiatives "green" companies, rather 
than to meet the Eurepean Commission 
objectives. 
Although the creation of "green" 
datacenters is among the strategies of 
many IT companies at the European level, 
the study [5] found a reluctance amongst 
IT professionals regarding alternative 
sources of energy to run datacenters. The 
implications of the costs (48%) and 
complexity (38%) were cited as being the 
main barrier to this. 

 
4. INTELLIGENT 
DATACENTER 
 
In today's data centers [6] - that can be 
viewed as virtual factories - IT is the 
center (middle) of productivity and 
income generation. The scaling and 
efficiency has a direct effect on costs - 
and primarily on revenue. Scaling 
provides computing capacity for 
applications and services for businesses 
that increase productivity. Together with 
ongoing efficiency, scalability speeds up 
the recovery of the IT investments which 
is a lever that allows companies to do 
more business with less money. 
Many organizations are situated among 
the gap between the strategic vision and 
the everyday reality. End users continue 
to generate and process massive amounts 
of data, use powerful applications for 
running business, pushing the 
infrastructure over the capacity limits. 
Without modernization, the data center is 
not able to keep up with extraordinarily 
large business expectations in the 
organizational units that it serves while 
the productivity is a result that can erode. 
While the virtualization and cloud 
computing [7] offers scalable approach to 
increase the capacity for processing 
requests, the IT organizations must take 
into account the diversity and increased 
complexity for the management of own 
infrastructure. 
In order to meet an increasing services 
demand within the reduced the IT budget, 
the decision maker must equip the data 
center with advanced technology in the 
following ways: 
 By increasing the systems performance 

in order to help the improvement of the 
application workload and output; 

 By optimizing of the resource usage 
and operational efficiency; 

 By increasing the flexibility and 
reliability of supporting infrastructure 
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to increase the transfer capacity, data 
access and security. 

Flexible service provisioning is essential 
to meet the business needs for different 
organizational units. This flexibility 
should be also reflected in the 
infrastructure support for the provisioning 
of these services. Otherwise obsolete 
processes that are not designed to meet a 
continuous changing need, can lead to 
inefficiency and unnecessary spending. 
Intelligent datacenter servers [7] 
introduced important innovations for 
improving the system performance, 
increased transfer capacity and data 
access speed. These intelligent servers 
offer data centers with the computing 
power for running business applications, 
providing maximum efficiency and rapid 
data delivery for valuable insights. Each 
server is designed primarily with a 
maximum memory because memory is the 
crucial component in improving the 
system performance. "Cache" memory 
helps to maximize demand and speed up 
processing capacity expansion to support 
virtual machines. 
Accelerating I/O (Input/Output) 
operations helps reducing bottlenecks and 
optimizes the overall server performance. 
Expansion slots open additional 
possibilities for fast data access. To 
provide flexibility in choosing the 
network speed and preserve investments 
in existing infrastructure, based on a 
modular network technology, interface 
card allows network administrators the 
deployment of the "network fabric" 
technology, without using a valuable PCI 
(Peripheral Component Interconnect) 
slot. These network adapters allow 
administrators to select the speed, 
technology, vendor, and other options to 
meet specific organizational requirements 
of the data center. 
 
 
 

5. CONCLUSIONS 
 
The analysis for Data Centers [1, 7] 
proposes radiography of the current 
situation in Romania, and the latest 
achievements and trends in the field and 
aims to present some fundamental 
elements for making a possible a planning 
and purchasing strategy of such services 
by the potential beneficiaries. 
According to the [4] study, global 
datacenter traffic is expected to increase 
by three times, which will have as result a 
total volume of 7.7 zetabytes per year in 
2017. Cisco Company anticipates an 
increase of 4.5 times of the datacenters 
cloud data. 
Thus, approximately 17% of datacenters 
traffic will be generated by end users 
accessing the cloud for web browsing, 
online video transmission and use of all 
connected devices to the network 
elements that creates the IoT. 
Another segment that worth attention is 
the traffic generated by datacenters and 
cloud computing services for ensuring 
access to cloud services for individual 
users. For the period 2012-2017, it is 
anticipated that approximately 7% of all 
traffic will be achieved between 
datacenters as data replication [6, 8] along 
the the updates of software and systems. 
Other 76 percent of the traffic will be 
generated inside the data centers for data 
storage, in the production and 
development of data in an virtualized 
environment. 
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