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Introduction ï HDS, SATA, and SAS 
 
 

Semantics vs. Value 
 
All too often in the world of IT, goodness can be obscured by semantics; positive advances are often buried in 
obfuscation. Just look at the title to this introductionðthree acronyms before even one sentence is written! 
Acronyms donôt always help. Indeed, they can often complicate an already confusing issue. While a certain level 
of detail is always going to be needed, most buyersðIT or otherwiseðbuy attributes rather than acronyms. They 
buy things that are going to be usefulðabbreviations donôt communicate utility. Lest this all seem too obvious, 
the reason for such clarification is that HDS now offers a SAS architecture for mid-range customers. Such a 
statement is the start down a path of interminable and escalating part-number detail and spec-sheet ennui. It is 
simply nuts and bolts. Features are important, but as any Sales 101 attendee knows, customers buy advantages 
and benefits.  
 
So, to put it differently, Hitachi now offers a mid-range storage product that uses the latest technology to permit 
users to benefit from high-end features and capabilities in a flexible, risk-free package that they can both afford 
and actually use without a PhD. It has been designed to address the very reasonable premise that being a 
ómedium-sizeô business does not have to automatically mean compromised business and operational needs 
when it comes to storage. Yes, the scale might be less (although these days ómedium-sizeô is getting pretty big), 
but the features and functions are basically the same because all the challenges of business, data-management, 
and regulatory-compliance are precisely the sameé unaffected by whether the óenterpriseô is measured in TB or 
PB. Indeed, one could argue that the challenge of creating a successful mid-range system is tougher for vendors 
because, in addition to the normal overall needs of functionality and affordability, they must also make something 
that is very flexible and very easy to use. This is because mid-sized businesses are more likely to have more 
applications and users on just one or a few device typesðand less likely to have an army of storage specialists 
available to manually tweak their systems.         
 

Market Needs 
 
The Hitachi Data Systems AMS 2X00 is aimed at the mid- to high-end of the modular storage market. By its very 
nature, the inherent details will get a lot of publicity and discussion. After all, the product includes things that are 
new to this market segment: SAS architecture and drives, active-active controllers, and a number of other new 
features. Of course, this paper will have to detail some of the basic features, but throughout the discussion, the 
intent will be to cover more than the list of ingredientsðinstead focusing on what those ingredients can mean to 
users and why they are important in the networked storage market.   
 
Before looking at the new product family, a quick reminder of what we commonly think of as the basic challenges 
facing businessesðthe mid-range as much as anyðis worthwhile: 
 

¶ Operational Needs 
o Flexibility to cope with growth of both applications and servers (whether physical or 

virtual) 
o Keep personnel costs low through task automation and by making management and 

administration easy 

¶ Business Prerequisites 
o Investment value and protection (flex with a growing and changing environment) 
o Keep operational costs to an optimal minimum   

¶ Data Protection Requirements  
o Ensure uptime, availability, and recovery (but with minimized backup windows)  
o Security, ability to protect the business (via compliance) as well as the data itself   

 
Although looked at with slightly different terminology, and in a different priority order, Figure 1 shows that many of 
these attributes are indeed important to end-users. Recent ESG research looked specifically at the mid-range 
marketplace and the criteria that are most important to users when choosing server and storage infrastructures. It 
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is a very revealing list; one that will be referred to many times when evaluating the likely impact and true market 
applicability of the new AMS product packages. 
 

FIGURE 1.  MID-RANGE USER BUYING CRITERIA FOR SERVER AND STORAGE INFRASTRUCTURES 
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Source: ESG Research Report: Medium Size Business Server and Storage Priorities, June, 2008 

 
 

The New AMS Announcement 
 
 
This month, Hitachi introduced its latest members of the Adaptable Modular Storage family. There are three 
versions, all offering the new highlight features:  
 

¶ Symmetric Active-Active controller with Dynamic Load Balancing 

¶ SAS storage architecture for performance and reliability  
 
The SAS backend has the advantage of supporting SAS, SATA, or a combination of both disk types with host 
connectivity being either FC or iSCSI. This build-out of Hitachiôs offerings is all part of its overall SOSS (Services 
Oriented Storage Solutions) architecture, which laudably aims to integrate all block-, file-, and object-based 
storage; with specific application needs addressed via a óbusiness-centric,ô GUI-based management approach 
that encompasses everything from virtualization and migration to search. What is more than just ólaudableô is that 
Hitachi is actually delivering on the vision.   
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At a high level, the new AMS products promise to address the basic challenges mentioned earlier: 
 

¶ Addressing Operational Needs 
o Advanced, Dynamic Load Balancing controller and an intuitive GUI 
o Performance and capacity scaling via the fast backplane, RAID groups, and óMegaLUNô 
o Combining the load balancing and performance capabilities produces devices especially 

well suited to function in rapidly growing virtual server environments 

¶ Addressing Business Prerequisites 
o Backwards and forwards drive compatibility, and data-in-place upgrades 
o Optional SATA drives to permit economically appropriate tiering and spin-down  

¶ Addressing Data Protection Requirements 
o Five 9ôs reliability, and wide ranging DR capabilities  
o Security, ability to protect the business (via compliance) as well as the data itself   

 
The two smaller models (2100 and 2300) are already shipping and the high-end 2500 is expected around year-
end.

1
 There is a great deal of features and functionality within the new productsðfrom the operational ease of 

the controller to VMware suitabilityðbut before everything else, the number one point of interest for most 
prospective users is likely to be the implementation of a SAS back-end architecture and drives.  
 
 

SAS Architecture 
 
 

SAS Technology 
 
SAS, Serial Attached SCSI, is a composite of very mature technologies (ATA, SCSI, and FC) often described as 
the óbest of all worlds.ô First and foremost, SAS leverages the thoroughly well known and proven SCSI protocol, 
but with increased speed, error recovery, and expandability when compared to bus technologies (such as FC). 
Just because it is portrayed as a ómidô type architecture does not mean its main operational attributes are 
anything less than the standard FC alternative. With dual porting and full duplex, it provides a very viable 
networked storage option for users that do not need the largest systems and do not want the high complexity and 
cost that accompanies them. Like many good things, itôs relatively easy to explain: 
 

¶ High Performance ï the architecture is currently at 3 GB/sec. This compares to either 2 or 4 GB/sec for 
FC; however, SAS offers a full duplex interface to the disks, which translates to greater internal 
bandwidth and allows more work to get done. 

 

¶ Improved Connectivity ï SAS is a point-to-point architecture, which is better for enterprise operations 
when compared to shared drives on a shared bus (or arbitrated loop). In the latter method, each drive 
ówaits its turnô for connectivity to the controller, whereas the point-to-point method provides considerable 
concurrency, which translates to improved performance. Remember that this direct connection is not just 
some arcane engineering nicetyðit is the ability to consistently give access to data for applications and 
users. It is about getting work done. FCôs restriction to a 1:1 connection over the arbitrated loop can be 
mitigatedðat a priceðvia switching but even then, the communication is simplex rather than duplex. 
 

¶ Enterprise Class Drives ï the drive building block for SAS is a tried and tested technology; essentially 
the same physical HDDs that are used elsewhere, spinning at 15k RPM (up to 300 GB at that speed) just 
like the FC connected devices that users are accustomed to. Indeed, there are some who run SCSI 3 
over FC and use the same drives! For SAS, all thatôs changed is the interfaceðand that has itself been 
well proven in server environments. Reliability (or Mean Time Between Failures, MTBF) is consequently 
as good as FC drives. A quick check of specifications on any of the main HDD supplier or industry group 
websites reveals that that the MTBF for both SAS and FC drives is typically between 1.2 and 1.4 million 
hours; although this is somewhat higher than SATA. Whatôs even more important is that, given the target 

                                                        
1
 Note that these models do not replace the existing FC-only 200, 500 and 1000, which are planned to continue at least into 2009.  
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market and applications for SAS products, the duty-cycle for which SAS is intended (80-100%) is very 
much higher than it is for SATA (can be down around 20%). SAS drives are designed to be enterprise 
class ówork-horses.ô   
 

¶ Operational ï the move from parallel to serial results in far fewerðand less cumbersomeðcables. 
Some parallel systems were getting to the point where the cabling was actually a reliability and 
practicality issue; not only in terms of óconnection-confusion,ô but simply because the cabling was 
becoming bigger than the drives themselves! Better yet, one cable type supports both SAS and SATA 
drives. 

  

SAS Value 
 
First and foremost, SAS represents a genuine alternative to FC for high performing and high reliability business 
operations. Although the basic óbricksô (HDDs) are the same as FC, the potential value to users of SAS comes 
from everything that goes into creating an overall SAS architecture: the interface itself, the cabling, and the easy 
ability to support SAS and SATA on the same shared system and shelves. And, of course, with Hitachiôs new 
AMS devices, thereôs the operational efficiency of the controller (discussed in depth in the next section).  
 
SAS offers a new, convenient ómedium-sizeô choice for users that, though really not the highest óenterprise scale,ô 
have previously been forced to choose between SATA (lower performance and potential reliability concerns) and 
FC (architecturally more complex with potential for arbitrated loop ótraffic jamsô), this is a perfect balance. It is 
proven, reliable, fast, and economical. Probably the only thing standing in the way of even faster SAS success is 
the natural skepticism of anyone when faced with such a deluge of fine qualities after becoming so accustomed 
to compromises.  
 
Now, of course, SAS remains more expensive than a pure SATA play, so only users who really need the 
performance and functionality of SAS are likely to move up. That said, the ability to mix and match SAS and 
SATA (and the various speed and capacity types within both categories as well) makes for a very flexible 
proposition that allows for increased consolidation by supporting a wider range of drives in one deviceðboth a 
key driver of consolidation and also an opportunity for economic optimization for mid-range IT organizations.       

 

SAS Potential 
 
As mentioned in the introduction, details and specifications are importantðjust not as important as what they 
mean to users: what useful work can be done and what necessary IT needs fulfilled? SAS represents a viable 
and powerful option for users.  
 
If it were not for the existing broad installation of FC drives, it seems apparent that in many places, SASðhad it 
been available!ðwould have been the drive of choice. It is a perfect market and usage fit.  In reality, a significant 
market change is almost certainly just a matter of time. SAS will replace FC as the drive interface of choice for 
more and more mid-range performance- and reliability-sensitive installations. Admittedly, sweeping market 
changes donôt generally happen overnight in IT, but the eventual dominance by SAS will be hastened as its rise 
will naturally lead to fewer choices of FC hard drives being available. Furthermore, as SAS rapidly gains share 
and popularity, natural market dynamics will come into play; with it becoming the focus for user-expertise and 
best-practices, product innovation, and cost improvements. Thus, while the move to SAS by Hitachi might be 
seen as bold by some, the reality is that Hitachi is simply being ófast out of the blocks.ô 
 
One of the attractions of SAS is its clear roadmap: 6 GB/sec is the next step,

2
 with 12 GB/sec already mapped 

out (see Figure 2). This is good from a growth perspective as well as in terms of investment protection (since 
backward compatibility, both to prior SAS drives as well as SATA drives, is part of the standard). With more and 
more mid-market applications requiring shared storageðand more and more users moving to iSCSI SANs for 
their ease and economyðthe timing for a high performance option (that has the key benefits of FC without the 
cost and complexity of FC) could not be better.  

                                                        
2
 As this paper is published, the roll-out of 6 GB is in full swing ðwith the SCSI Trade Association announcing its readiness on 09/29/08 for 

an on-schedule óPlugfestô in November 2008. Of course, 6 GB SAS brings a slew of new acronymsðSSC, DFE, and SEZ for instanceð
which, while of engineering criticality, they are expected functionality ótable-stakesô to users. 
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FIGURE 2.  SAS ROADMAP 

 
 

Source: SCSI Trade Association �± used with permission 

 
 

Hitachiôs AMS Implementation 
 
 

More than SAS 
 
While the SAS implementation will beðunderstandablyðvery newsworthy, it is really the overall AMS package 
that counts; certainly it is that overall package that users will be considering. The new products have 
considerably more than just SAS. The new controller (see section below) is significant, as it brings its own value 
and is also the crucial component to ógetting useful work done,ô which is what prospective users will really focus 
on. As a system designed for the mid-range user looking for high-end functionality without the associated 
complexity and potential price-tag (which is operational and people costs as much as hardware), here is a 
selection of examples of what makes the overall system useful:  
 

¶ Operational Efficiency: first and foremost, this efficiency is delivered by the load balancing in 
the controller. It drives a better use of available resources and can therefore reduce the amount 
of resources needed. These new products also support easy and economical tiering, which is a 
crucial tool in the battle to increase efficiency (and ROI) without losing effectiveness. 
Additionally, the ecologically (or plain economically) aware will also be pleased by the storage 
spin-down capabilities and variable speed fans.   

 

¶ Scalability: many ómedium-sizeô businesses want to become bigger. Having a system that can 
consolidate many of their operations and still grow with them over time is vital. The larger AMS 
2500 goes up to 480 drives, which could be a shade under a half PB!  ESG research

3
 shows not 

only a large increase in worldwide digital archiving (from some 9000 PB in 2007 to over 90,000 
PB in 2012) but more significantly, indicates that the only media type within that that gains share 

                                                        
3
 Source: ESG Research Report, Digital Archive Market Forecast, August 2007  


