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Abstract— In today’s world of business, data is what drives 

business. Enterprise business are looking for information 

drive their business forward and they cannot succeed that if 

they cannot protect their data. Storage infrastructure is used 

to store the enterprise data for better protection, reliability and 

availability. Every enterprise business such as banking, 

telecom, defence, manufacturing, share market, science, 

aerospace all are highly dependent on the storage 

infrastructure to store, maintain , retrieve data with integrity 

and high performance. As business requirement and 

dependency are increasing in Storage infrastructure in 

prospective of performance, data criticality, availability, 

reliability, a technology refresh is become the necessity. 

Technology refresh -defined as replacement of an older 

server or storage array with a new one to achieve the business 

target and it is the primary driver of the data migration. It is 

critical to migrate data to their target location as quickly as 

possible without downtime and impacting the performance. 

This paper discuss the technology refresh of storage 

infrastructure strategies and propose customised approach 

which simplify the technology refresh, speed the process and 

ensure the data integrity. 
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I. INTRODUCTION 

Weather it’s for a family photo albums, a computer program 

or a Fortune 500 company business critical system, data 

storage is a must have for nearly everyone. Data is one of the 

most important assets to any business. With tremendous data 

growth driven by the applications, digital media, database 

systems, etc. enterprise are suffering from an info glut of 

unprecedented proportions. In fact Computer Science 

Corporation (one of the largest global consultancy forms) has 

projected the total data stored will have grown to 35 

zettabytes by 2020, up from 7.9 zettabytes in 2015 which is 

approximately a 4.4X increase [1]. 

 The sheer volume of the data coupled with the 

enhanced analysis capabilities available today means that 

business now have the potential to get better understanding 

go how their customers behave in the past and present as well 

as possibly future. This veritable wealth of data can be mined 

and manipulated into actionable information that can help 

solve key business problems. Sell more products or services, 

and everything in between. Due to absolute volume, how and 

where business store this ever-growing pool of data has 

become more important than ever. The IT infrastructure must 

be able to scale with growth and continue to provide 

consistent levels of performance. 

 Yet the reality for many is that data centers are 

running out of space in facilities with premium cost per 

square foot. In addition, legacy disk-based storage is unable 

to deliver consistently against new performance 

requirements. Storing data is not just about, how and where, 

but also the speed in which it can be accessed, manipulated, 

and presented. For example, accessing data in 5-10 ms is just 

too slow for a data-driven business that can responding in real 

time to global business opportunities on a 24*7 basis. 

 Technology refresh can solve this problem due to its 

inherent technological advantages, an all-flash storage 

solution can solve many of today’s data growth and 

accessibility problems in a denser, more efficient, and smaller 

from factor. This enable the high degree of storage 

consolidation within every 42U rack, saving massively on 

datacenter space. This increase rack density is offset by 

power and cooling savings of unto 80% [2] thus enabling data 

centers to stay within their power envelope for each rack on 

the floor. Additionally, with advancement in flash technology 

the downwards price curve means that all -flash solutions can 

now be acquired at the same cost as traditional enterprise disk 

storage. At the same time, flash-based storage delivers higher 

I/O performance, which is on average 10-15x faster than 

legacy storage. Flash can retrieve data in microseconds, 

rather than milliseconds, which is essential for real-time or 

other performance-sensitive workloads. Thus flash delivers 

higher density and performance at comparable cost. 

 Moving data for technology refresh can be 

problematic, due to application availability requirements, 

incompatibilities between source and target systems, and time 

and budget constraints. While technology refresh projects are 

typically scheduled to be performed during off-hours, today’s 

24x7 environment means that applications need to stay 

online, even during off-hours. 

 Storage systems are part of the Storage Area 

Network (SAN) which is a specialized, high-speed network 

that provides block-level network access to storage. SANs are 

typically composed of hosts, switches, storage elements, and 

storage devices that are interconnected using a variety of 

technologies, topologies, and protocols. SANs may also span 

multiple sites. A SAN presents storage devices to a host such 

that the storage appears to be locally attached. This simplified 

presentation of storage to a host is accomplished through the 

use of different types of virtualization. 

 Storage Migration is a function that migrates the 

data of each volume (logical drive [LU]) from the source 

storage system to a new destination storage system. Storage 

Migration provides two data migration methods: offline and 

online. With offline, operations must be stopped in the 

storage systems during a data migration and with online, the 

storage systems can migrate data while performing 

operations. Because Storage Migration migrates data on a per 

volume basis, data can be migrated even if the source storage 

system and the destination storage system use different HDDs 

and RAID configurations. 
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Fig. 1.1: Storage Infrastructure Migration [4] 

 The rest of this paper is organized as follows: 

Section 2 discuss the requirement of the technology refresh 

os storage infrastructure in enterprise environment. Section 3 

discuss different strategy and methods of technology refresh. 

Section 4 present the outcome of technology refresh. Section 

5 deals with conclusion and future works. 

II. REQUIREMENTS OF THE TECHNOLOGY REFRESH OF 

STORAGE INFRASTRUCTURE IN ENTERPRISE ENVIRONMENT 

Technology refresh is the cycle of regularly updating key 

elements of your IT infrastructure to maximize system 

performance. Instead of using system until they can no longer 

function, many enterprise business choose to upgrade or 

replace certain infrastructure on a regular schedule. 

Maintaining legacy infrastructure can be costly. Outdated 

data centre technology leads to lagging performance and 

service delivery, inefficiencies in energy and space 

consumption, and bloated administrative overhead. 

Meanwhile, the costs of maintaining your aging IT assets and 

risks of a failure grow, adding to your concerns and budget 

challenges. 

Four key factor is below for technology refresh in storage 

infrastructure. 

A. To Meet the Market Trend  

To stay ahead of rapidly changing business conditions, 

organizations depend on fast and easy access to the 

information maintained in their corporate datacenters. 

However, as data volumes rise, datacenter managers face 

considerable challenges in meeting that demand. Not only 

must they find ways to cope with an expanding storage 

infrastructure, but they must also 

 Provide continuous access to data stored on reliable and 

secure media 

 Meet stringent compliance regulations that require 

longer data retention 

 Create operational efficiency while simultaneously 

cutting costs 

B. EOL Product Upgrade 

Technology refresh is essential for EOL products because 

enterprise business cannot be run on obsolete storage 

infrastructure. It could lead to the disaster situation. 

C. Data Growth 

Data growth is major challenge for enterprise business and it 

is difficult to manage with the traditional storage 

infrastructure. 

D. Features 

In today’s scenarios, most high profile SAN vendors like 

HPE, IBM, EMC, DELL offers lot of new feature in the 

storage infrastructure, which are not available in the 

traditional storage infrastructure. The main features are as 

below: 

1) Performance 

Processor speed increased and architecture change. Higher 

capacity Cache memory 

2) Hardware Compression 

It enable the data compression at hardware level. 

3) Deduplication 

Inbuilt deduplication is available in the latest storage 

technology. 

4) Frontend & Backend 

Improved speed of backend and front end ports are available 

now. 

5) Cloud Ready 

Future-proof of storage environment for the cloud with easy 

mobility between on-premises and the public cloud 

III. DIFFERENT STRATEGY & METHODS OF TECHNOLOGY 

REFRESH 

It is important to have a well thought and well planned 

strategy for technology refresh. The more important the data 

is to business operations and the greater the complexity of the 

environment, the more critical migration planning is. Solid 

migration planning can help identify where potential 

problems might occur and how to avoid them, and can help 

IT professionals define mitigation strategies if problems are 

unavoidable. Migration planning also can help define which 

data to migrate first, whether and how long to take 

applications offline, and which internal and external 

audiences should be informed regarding the migration. Our 

strategy is based on the below principle. 

A. Plan 

Planning is depends on the size and scope of the migration, 

the planning process generally should involve determining 

the requirements of the migration, identifying the current and 

future environment, and creating and documenting the 

migration plan. During the planning stage, a determination of 

what hardware or software is needed to successfully perform 

the migration is required. The design requirements include 

migration architecture, specific hardware and software 

requirements, migration procedures, and deployment and test 

plans. 

Key point are below for storage infrastructure migration: 

 Anticipate Risk like data corruption, data loss, 

performance issue, unexpected outage 

 Prepare action steps like Brings technical teams together 

check the compatibility of application, database, 

operating system and hardware 

 Determine project timeline 

 
Fig. 3.1: Milestone of Storage Infrastructure Technology 

Refresh 
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B. Time-Bound Approach 

Time-Bound technology refresh of storage infrastructure is 

essential for the enterprise business as there is a high risk that 

the project will go over budget, exceed the allotted time, or 

even fail completely. We need to have a phase wise approach, 

which include the customized strategy of storage migration 

and also help in succeed the overall goal completing the 

project within the defined time. Schedule a pre-migration 

rehearsal that includes all the members of the migration team 

and a data sampling that will enable the application groups to 

appropriately conduct the pre- and post-migration 

verification process. Refining the scope makes it easier to 

plan how the project will be resourced and to secure 

agreement from the business. Estimates should include all 

time and material costs of auditing and profiling data, 

developing mapping specifications, writing migration code, 

building data transformation and cleansing rules, and loading 

and testing data. A typical project is managed over six months 

to two years. Realistic deadlines must be set in line with 

external dependencies and include appropriate levels of 

contingency. 

C. Migration with Minimum or No Downtime of Critical 

Applications 

Applications have different levels of business criticality and 

therefore have varying degrees of acceptable downtime. 

Downtime of business critical applications has a direct impact 

on a business’ top and bottom line. In the past, migration 

projects were scheduled to be performed during off-hours; 

however, today’s 24x7 environment has no application 

downtime window. Rather than delay the purchase or 

deployment of new storage technology because of potential 

migration problems, IT organizations now can employ new 

tools and methodologies that minimize the risk. New software 

allows non-disruptive migration, meaning that applications 

remain online during data movement without significant 

performance delays. And new methodologies that help with 

planning, migrating and validating data migrations enable 

organizations to take advantage of customization, speed the 

process and ensure data integrity. Line. 

D. Appropriate Migration Approach for Different Platforms 

In today’s enterprise business thousands of application are 

deployed on different kind of servers and operating system. 

To migrate them, our approach is selecting the right solution 

which is cost effective and online. Overall, host-based 

migration technologies generally provide more flexibility 

than do array-based technologies. In addition, they provide 

advantages over volume management products in that they 

are optimized for migration and may include capabilities such 

as throttling or roll back. 

 Main platforms used in the enterprise business are 

Windows, Linux, HPUX, Solaris and AIX. Migration 

approach used for them is as below: 

 LVM Mirroring 

 VxVM 

 HPE Autolun, Storage based migration mainly for 

windows servers 

 Rsync 

 

 

E. Priorities the Application Migration based on the Data 

Growth 

In many cases, one of the migration challenge is an increase 

in volume size from the source to the target—nearly 40 

percent of the time according to the Softek survey [3]. 

Therefore, if it is necessary to increase the volume size. In our 

strategy, main focus is to identify such application and give 

the priority for migration to them. Them. 

IV. OUTCOME OF THE TECHNOLOGY REFRESH OF STORAGE 

INFRASTRUCTURE 

Technology refresh of storage infrastructure resulted in the 

successful outcome of improved performance, reliability, 

availability .The bottom line is that application performance 

equals business performance. During the storage migration 

process, no data loss happened .All migration activity 

completed on the scheduled time. 

Below are the main performance improvement highlights: 

 Database dump duration has been significantly reduced 

from the 39 minutes to 18 minutes. 

 Read response improved tremendously from 10.55 

seconds to 2.81 seconds. 

 IOPS also improved from 1094 to 2235. 

Indicator 

Before 

copy 

(XP24K) 

During the 

Copy (From 

XP24K to 

XP7) 

After the 

Copy         
(On XP7) 

DB Dump 

Duration 

(Minute) 

39 37 18 

Read 

response peak 

duration 

(msec) 

10.55 11.15 2.81 

Write 

response peak 

duration 

(msec) 

0.66 8.59 1.29 

IOPS peak 1094 1086 2235 

Table 1: 

A. IOPS 

Input/output operations per second is an input/output 

performance measurement used to characterize storage 

devices like hard disk, solid state drive and storage area 

network. It improved significantly from XP24K storage to 

XP7 storage. 

1) Before the Migration 

 
Fig. 4.1: IOPS before the Storage Migration 
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2) After the Migration 

 
Fig. 4.2: IOPS after the Storage Migration 

B. Response Time of Storage Disks 

1) Before the Migration 

 
Fig. 4.3: IOPS before the Storage Migration 

2) After the Migration 

 
Fig. 4.4: Average Read Response after the Storage 

Migration 

C. Application Batch Time Improvements 

After migrating to XP7, globally all the database imports took 

less than 1/2 of the previous run. Major improvement of the 

more intensive IO consuming parts of our batches. 

Application Batch name 

Before 

Migration 

(Execution 

Time in 

Sec) 

After XP7 

Migration 

(Execution 

Time in 

Sec) 

Risk 

Shaker 

Database 

import 

P_Rsh_003 

3500-4500 1500-2000 

Risk 

Shaker 

MAM 

validation 

market data 

import 

1000-1500 350-500 

Risk 

Shaker 

Volcker 

report feed 
6000-7000 400-500 

Sophis 

Database 

export 

P_SPH_017 

600 350 

Sophis 

Database 

import 

P_SRF_001 

2500-3000 1700-1800 

4 Sight 

Accounting 

CRE 

generation 

750-850 700 

Table 2: 

V. CONCLUSION & FUTURE SCOPE OF THE TECHNOLOGY 

REFRESH 

Our strategy and solution can be used by any organisation to 

do the technology refresh of storage infrastructure in 

enterprise business. It will improve the overall performance 

of storage infrastructure, which ultimately provide the 

significant improvement in the application performance. We 

have targeted few areas in which we hope to carry out the 

future work. We will implement the additional automation 

tools to migrate the data online with minimum manual work 

to improve the effectiveness. Also planning to perform the 

migration with other vendor storage like EMC, IBM, and 

DELL to make the global standard for storage migration. 
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