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Abstract- iSCSI is a protocol standardized by IETF that runs
on a TCPIIP network to transfer standard SCSI commands. In
this paper, we evaluate the performance of iSCSI using standard
PCs running a software implementation of the protocol, with
the aim of assessing the performance of low-cost distributed
storage solutions. First, we compare the performance when using
a local disk with those of a virtualized disk connected through
a standard Gigabit Ethernet LAN during file 110 operations.
Then, we emulate the characteristics of a WANIMAN setup by
using a software emulator within the Linux kernel to generate
delays and packet losses, and evaluate the ability of iSCSI to
offer Disaster Recovery solutions over high-speed long-distance
links. We found that, even if TCP can be tuned to support
links with large bandwidth-delay products, iSCSI does not reach
good performance due to its windowing scheme that is not large
enough, in the used software implementation, to support long­
distance links. Finally, we test the iSCSI behavior when other
types of traffic share network links with the iSCSI protocol.

I. INTRODUCTION

The availability of high-bandwidth network infrastructures
and of low-cost high bit-rate devices and network cards has
enabled interesting new applications of distributed storage and
storage virtualization techniques for Business Continuity and
Disaster Recovery.

Internet SCSI, or iSCSI, is an IETF standard [1] that per­
mits to transmit SCSI commands over existing TCP/IP-based
networks. The iSCSI protocol is based on two components:
the iSCSI initiator, which resides on a client computer, and
sends commands to the iSCSI target. The target performs
the work requested by the command sent by the initiator,
and sends a reply back. All communications take place via
TCP/IP. Recently, there has been a lot of interest in the
research community for the role of iSCSI, as it provides lower
overall cost and higher scalability than current Storage Area
Networks that typically rely on the Fiber Channel technology.
Moreover, the characteristics of TCP/IP networks are better
understood, and using the standard Internet protocol would
ease management tasks due to the convergence of network
technologies, since there is no need to run networks based on
different technologies.

In this paper, we present an experimental analysis of iSCSI
performance: we compare and contrast iSCSI access speed
when running the storage transfer over a high-speed 1Gbit/s
Ethernet link in our labs with the access speed of a local disk.
Furthermore, we evaluate the performance of iSCSI emulating
the characteristics of WAN links such as delay and packet loss
to understand the potential use of iSCSI for disaster recovery

applications when a backup copy of data is remotely stored to
increase data resilience to faults. Finally, we show the benefits
that can be obtained by reserving bandwidth for iSCSI traffic
when the storage and the data networks are sharing resources,
i.e. they are run over the same layer 2 technology. During
the analysis of iSCSI, we provide specific insights into key
performance characteristics that would affect the backup of
data for Disaster Recovery operations.

Relatively little attention has been paid up to now by the
scientific community to the performance of iSCSI. An ana­
lytical model of iSCSI Storage Area Networks was presented
in [2].

The remainder of the paper is organized as follows. In
Sec. II we describe our experimental environment, including
the PC configuration and measurement tools. Sec. III details
our performance analysis of iSCSI, including comparison with
local disk performance, performance over an emulated WAN
and the interaction with TCP/IP data traffic. In Sec. IV, we
provide concluding remarks and describe future tests we intend
to run to better assess the iSCSI capabilities.

II. TEST-BED CONFIGURATION

A. Hardware

IObIs

Fig. 1. Test-Bed configuration

Fig. 1 depicts the reference scenario of our tests. The iSCSI
initiator is a PC with an AMD Athlon 64 X2 4200+ processor
and 2GB of RAM. This PC is equipped with one Intel Gigabit
Network Card Dual Port over 4X PCI Express Bus. The
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