
Part 4. Reliability and Overall 
Value Proposition
 
In this series, The Value of Enterprise SSHD, we have covered the architecture 
of an enterprise solid state hybrid drive (SSHD) and the opportunities this 
device introduces for enhanced performance in enterprise environments (Part 1: 
Enterprise SSHD Basics, TP649). An enterprise SSHD provides a valuable blend of 
speed and storage space to meet the needs of data centers and other enterprise 
applications.

Part 2 (Performance,TP654) of the series elaborated on the performance benefits 
of enterprise SSHDs. We learned that an enterprise SSHD produces more IOPS 
performance than the fastest 15K hard drives, a finding confirmed by Storage 
Performance Council (SPC) Benchmark 1C™ audit reports. Furthermore, we 
discovered that the enterprise SSHD’s integrated architecture lends it special 
advantages in both direct attached and SAN-attached storage configurations.

In the next portion of the series (Part 3: Tiered Storage, TP657), we outlined how 
SSHDs can offer seamless enhancements to enterprise applications, particularly 
tiered storage environments. An enterprise SSHD can deliver more responsive 
acceleration of applications and even provide added value to tiered environments 
that house solid state drives (SSD). 
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Addressing Common Misconceptions 

Throughout the series, several misconceptions about 
enterprise SSHDs have been discussed and clarified. First, 
the concern that Iometer tests do not accurately assess the 
value of enterprise SSHDs has been addressed. The true 
value behind an enterprise SSHD relies on benchmark tests 
that simulate real-world enterprise workloads and have an 
adequate level of locality. The SPC-1C Benchmark (or similar 
performance tests with locality) allows customers to see the 
positive value that SSHDs bring to the enterprise space  
(Part 2, Performance). 

Second, some IT professionals assume that SSHDs are 
unnecessary in the presence of high-performing SSDs. 
However, we have seen that an enterprise SSHD is a 
complementary addition to tiered configurations—not always 
a straight replacement for SSD (Part 3, Tiered Storage). 
Additionally, the market continues to demand 10K/15K drives 
because SSD cannot provide the capacity needed at an 
affordable price.

Finally, the idea that SSHDs and hybrid tiering systems 
achieve the same results has been refuted as well. By instantly 
promoting data to solid state technology, an enterprise SSHD 
can make a tiering system more efficient than 10K/15K HDDs 
alone and can improve performance in systems with high 
levels of cache.

Introduction to Reliability

This paper will further support the idea at the core of this 
series—that an enterprise SSHD offers the best economic 
combination of capacity, endurance and performance 
for enterprise environments. We will highlight the robust 
reliability features of the enterprise SSHD, along with best-fit 
applications and the overall enterprise SSHD vision. 

Reliability Benefits

Nonvolatile Storage Supports Enhanced Drive Reliability

The design of the enterprise SSHD is especially beneficial 
for alleviating flash endurance challenges that might be 
encountered with solid state memory. An SSHD’s magnetic 
storage also permanently holds data, enabling hard errors in 
the NAND to be recovered by simply retrieving the other copy 
from the magnetic media.

SSHDs ameliorate endurance and reliability concerns of solid 
state storage by avoiding too much stress to the NAND flash 
memory. For instance, high write activity data is held in DRAM 
and written directly to the NAND flash memory only when an 
accidental power loss requires it. By precisely managing write 
workloads to the NAND flash memory, the SSHD reduces 
write amplification.

The SSHD is used primarily as a read cache. This enables 
the SSHD to be selective in which data it promotes to NAND 
flash memory. For example, it can promote hot random read 
data, but perhaps not sequential data when that can be read 
efficiently directly from the magnetic media. 

High-speed NOR flash chip provides nonvolatile storage for 
metadata, while a special section of the high-speed NAND 
flash chip provides nonvolatile storage for user write data. 
The back electromotive force (back-EMF) from the spindle 
motor provides a guaranteed source of power for the device to 
complete copying of metadata and user data to the respective 
flash memory if power is lost.

Powerful Data Protection 

Another component of enterprise SSHD reliability is data 
integrity and protection. To help ensure protection of mission-
critical data, the enterprise SSHD uses error checking and 
correcting (ECC) and Logical Block Address seeded (LBA-
seeded) input/output error detection code (IOEDC) to protect 
data in NAND flash memory. In Self-Encrypting Drive (SED) 
models of SSHDs, all user data in NAND flash memory is 
encrypted, just like the data in DRAM and on the disk media 
of the drive. Operations like CryptoErase apply to the entire 
device, and the design leverages current SED firmware.

Real-world Applications for Enterprise SSHD

An enterprise SSHD can bring the most benefits to server, 
mass-storage and tiering environments. Examples of some 
best-fit applications for the technology include:

• Database enterprise resource planning (ERP) and online 
transaction processing (OLTP)

• File and print serving

• Hadoop

• Virtual desktop infrastructure (VDI)

• Web development

• Email

• Web page delivery

As addressed in Part 2 of this series (Performance), SSHDs 
utilize caching to improve performance. Caching requires 
locality in the workload to improve read performance; 
therefore, SSHD excels in applications like those listed 
above due to the large amount of semantic locality. In such 
applications, data referenced at one point in time will likely be 
referenced again in the near future. 

A couple of examples might make this clearer. Take an airline 
reservation system’s database of flight records. For each flight, 
there might be one or more records. In the hours leading up to 
a flight’s departure, the associated records would be heavily 
accessed. An hour or so after the flight lands, they might 
become almost completely inactive, with the records for flights 
preparing to leave being heavily accessed.

The Value of Enterprise SSHD



Similarly, in a manufacturing environment, the most active 
records would likely relate to the inventory and production 
control of assemblies in production. The same could be said 
for a patient’s medical records at a hospital.

These real workloads, with their consistent locality, show a 
worthwhile advantage for the enterprise SSHD. Subsequent 
accesses to highly active data is serviced from a cache on the 
drive and does not require the seek and latency of a media 
access. Furthermore, the functionality of enterprise SSHD 
in the applications discussed here has been supported by 
performance benchmarks such as NetMist and VDI-IOmark.

Enterprise SSHDs can bring significant cost-performance 
perks to the best-fit applications in this section as well. For 
example, a corporate IT department with a tiered storage 
architecture can expect several important benefits by including 
SSHDs (option A), rather than using SSDs and HDDs alone 
(option B). Compare and contrast the two options (Figure 1).
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Option A (with SSHDs)

Quantity GB/ea. Type

9 200 SSD

100 300 15K SSHD

36 1000 7200 RPM

Option B (without SSHDs)

Quantity GB/ea. Type

9 200 SSD

128 300 15K RPM

36 1000 7200 RPM

Figure 1. Option A vs. Option B

The user can select from three choices when considering 
SSHDs instead of HDDs:

• Equal performance—same I/O performance for less cost. 
Buy fewer drives with fewer SSHDs delivering the same 
performance as HDDs.

• Equal cost—more I/O performance for equal investment.  
Spend the same amount of money but get considerably 
more performance.

• Equal capacity—two or more times the I/O performance 
for the price premium of SSHDs (shown in the comparison 
above). Buy the same number of drives and get a huge 
boost in performance.

The Right Companion HDD for the First Enterprise SSHD

Several factors affect the design of a hard drive. Performance, 
capacity, reliability, power and form factor must be 
considered. Different hard drives emphasize one or more of 
these attributes, and each has its right place and purpose.

A critical idea behind the first enterprise SSHD is that it 
offers the fastest model for every real workload that could be 
imposed on it, hence its first appearance in a 15K-RPM drive. 

The historical approach to improve performance, increasing 
RPM, necessitated a corresponding reduction in capacity. This 
forced the customer to make a difficult choice between the 
best capacity and the best performance. SSHD takes capacity 
loss out of the performance equation and lets the customer 
enjoy the best performance without sacrificing capacity to  
get it.

With the enterprise SSHD, we have the opportunity to 
correct this and offer the highest capacity, along with high 
performance. The combination of these features gives the 
enterprise SSHD a compelling value proposition that is 
perhaps preeminent among even high-capacity HDDs.

The Progression of SSHD Technology

The Seagate vision for the enterprise SSHD is one backed by 
past success and advancements in the SSHD marketplace. 
Seagate successfully introduced SSHD technology first 
in the laptop market, enabling faster boot times and 
application launches. This success was then followed with 
a desktop product, which also delivered more rapid boot 
times and application loads, in addition to improved system 
responsiveness. 

The goal is to now bring this useful technology to the 
enterprise world, empowering organizations and enterprises to 
accelerate hot data, fine-tune storage tiering and absorb write 
intensity without affecting the lifespan of NAND flash memory. 

Conclusion

SSHD technology can offer maximum capacity and optimal 
performance to enterprise environments. With an ideal blend 
of storage space and speed, along with robust reliability 
and proven cost-performance benefits in various enterprise 
applications, the enterprise SSHD brings unmistakable value 
to the current storage marketplace.
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