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Storage is Not a Commodity � a Comparison of High-E nd 

Storage Subsystems 
Josh Krischer 

Josh Krischer is an expert IT advisor with 37 years of experience in 
high-end computing, storage, disaster recovery, and data center 
consolidation. Currently working as an independent analyst at 
Krischer & Associates GmbH, he was formerly a Research Vice 
President at Gartner, covering enterprise servers and storage from 
1998 until 2007. During his career at Gartner he covered high-end 
storage-subsystems and spoke on this topic at a multitude of worldwide 
IT events, including Gartner conferences and symposia, industry and 
educational conferences, and major vendor events. 
 

Two things annoy me when I hear people talking about storage; one is referring to 
storage subsystems as a commodity and the other quoting or asking about price per 
gigabyte. The design of high-end storage sub-systems and their functionalities is much 
more complicated than designing a server, therefore, lowering the discussion of these 
storage sub-systems to a commodity level demonstrates a severe lack of knowledge. 
Today, only three companies continue to develop such systems; EMC, Hitachi and IBM: 
� Symmetrix DMX family (Direct Matrix) from EMC 
� Universal Storage Platform V (USP V) from Hitachi Data Systems. This product 

is sold under a distribution  agreement with Sun Microsystems  (Sun StorageTek 
9990) and via an OEM agreement with HP (HP StorageWorks XP24000)  

� TotalStorage DS8000 from IBM 
 
The fourth high-end sub-system, the SVA (Storage Virtual Array) from Sun/StorageTek, 
has negligible market share and will not be further developed. 
 
Each one of the vendors listed above supports different models of their respective 
products, however, in order to simplify the comparisons, this research report will focus 
on the �top-of-the-line� models only. 
 
Basic Designs 
Three different products with three different designs: 
 
EMC�s DMX design is based on a �matrix� of connecti ons between the mirrored cache, 
which is the �heart� of the design, the Channel Dir ectors (CDs) as the front-end and the 
Disk Directors (DDs) on the back-end..See fig.1 
 
Hitachi�s USP V (announced on May 14th, 2007 and technically equivalent to HP�s 
XP24000 and the Sun StorageTek 9990V) is based on a massively parallel crossbar 
switch architecture (called the Hitachi Universal Star Network V), mirrored data cache, 
mirrored control cache, channel host Front-end Directors (FeDs) and Back-end Directors 
(BeDs). The central point of this design is the Application Specific Integrated Circuits 
(ASICs) of the non-blocking crossbar switch architecture technology, which has 
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Figure 1;  Source EMC 

embedded logic for checking, routing and managing data, and has been designed 
specifically for the USP V series. It was developed collaboratively by engineers from 
Hitachi’s supercomputer, semiconductor, networking and data storage research 
divisions. As opposed to other vendors, Hitachi has access to researchers and 
intellectual property from multiple IT disciplines and is not limited to storage only. Hitachi 
relies on proven cross-pollination research & development techniques that enable it to 
repurpose IP from one division to another and innovate from within as opposed to relying 
on off-the-shelf components and third party manufacturers. For example, Hitachi 
designed the Universal Virtualization Layer for the USP back in 1998�6 years before 
the product was actually introduced to market.  See fig.2 

IBM�s DS 8300 structure is based on a 4-way clustered p5 server (p570) with Non- 
Volatile Storage (NVS). See fig.3 

Short History  
EMC�s Symmetrix DMX was announced in February, 2003 as the follow-on of the 
seven generations of shared bus-structure Symmetrix models starting from 1990. These 
models, starting with the Symmetrix 4800 and ending with the Symmetrix 8830, were the  
first high-end storage sub-systems to support SCSI, Fiber Channel, Remote Copy 
(SRDF) and Point-in-Time copies (TimeFinder), but on the other hand were lacking basic 
functions such as second copy of write data in cache or RAID-5 support. The major 
hardware enhancements from model-to-model were faster processors, larger cache and 
faster buses, all of which contributed to increased bandwidth which improved 




