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Chapter  7

INTRODUCTION

Today, due to huge data growth, more digitiza-
tion needs, mobile devices producing more data, 
faster supercomputer power and applications, 
end users expect to store and archive their data 
in real time and have continuous real-time access 
to that data. According to recent studies by IDC, 
the worldwide data volume in the year 2020 will 

be 35 Zettabytes (Erickson, 2010). Data growth 
is expected to increase by factor 45 compared 
to the existing volume. One Zettabyte is a one 
followed by 21 zeros. Keeping up with this fast-
growing demand of user behavior of “self-service” 
real-time data access, common and established 
IT-infrastructures are put under stress. Storing 
everything on disks becomes too large to create a 
backup, which leads to long backup windows and 
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ABSTRACT

This chapter discusses the challenges high-end storage solutions will have with future demands. Due to 
heavy end-user demands for real-time processing of data access, this need must be addressed by high-
end storage solutions. But what type of high-end storage solutions address this need and are suitable to 
ensure high performance write and retrieval of data in real-time from high- end storage infrastructures, 
including read and write access from digital archives? For this reason, this chapter reviews a few disk 
and tape solutions as well as combined disk- and tape storage solutions. The review on the different stor-
age solutions does not focus on compliance of data storage management, but on available commercial 
high-end systems, addressing scalability and performance requirements both for online storage and ar-
chives. High level requirements aid in identifying high-end storage system features and support Extreme 
Scale infrastructures for the amount of data that high-end storage systems will need to manage in future.
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increasing energy costs for the power consump-
tion of disks systems. This becomes even more 
critical to evaluate, if some data has to be stored 
for at least 10 years or longer.

This chapter describes some high-end storage 
systems for real-time processing and will describe 
storage solution scenarios. First, there will be an 
overview of high-end disk-based storage systems 
and the general characteristics of storage infra-
structures. This part includes a short overview 
over the developments of hard disk drives (HDD) 
and introduces the alternative of Solid-state disks 
(SSD). As it is important what type of hardware 
technology is supporting high-end storage solu-
tion, it is also important to ensure data integrity 
in storage solutions; file system programs play a 
vital part of a storage solution for data integrity. 
A file system is necessary to enable access to data 
by file name or directory and needs to be able to 
directly access data regions on a storage device 
(Wikipedia.org, 2012). For the purpose of this 
analysis two worldwide well-known file systems 
programs, as characterized as distributed parallel 
fault-tolerant file systems, IBM General Parallel 
File Systems (GPFS) and Lustre, an open source 
file system, will be shortly described.

The second part covers high-end tape-based 
storage systems, while the third part discusses 
combined disk- and tape-based solutions, includ-
ing high-end storage software for archiving and 
hierarchical storage management (HSM) solu-
tions. As for Future analysis, it will be discussed 
how the project approach on “Pergamum”, an 
approach for a only Disk-Based Archival Stor-
age, is a viable alternative to Tape-only based for 
archival storage.

OVERVIEW OF HIGH-END 
STORAGE AND SOLUTIONS

High-End Disks and Disk 
Subsystems Overview

High-end disk systems exist in organizations 
and companies that need high performance and 
huge storage capacity. These types of complex 
storage infrastructures need solid management 
and often include features such as replication, 
virtualization and support for multiple storage 
tiers (Perkins, 2007). International Business Ma-
chines Corp. (IBM) has a broad range of storage 
systems available, addressing various needs for 
storage infrastructures, i.e., for open systems and 
optimized for z/OS and System i, for block-based 
or file-based storage infrastructures. The strategy 
of the IBM System Storage products is aligned 
to the need of delivering the right system “fit for 
purpose” for any workload.

High-end storage components are subject to 
the same characteristics as any storage solution. 
Therefore, the main characteristics of storage 
infrastructures are:

• Availability of overall storage infrastructure
• Backup and Recovery policies as well as 

existing data centre infrastructures to be 
included into the overall IT environment,

• Systems Management and Service 
Management tools in use,

• Performance criteria to be met by desired 
trough-put and end user expectations,

• Capacity planning and sizing to meet ex-
pected needs in data growth,
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