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As the industry developed, and as the demand for lower-cost devices 
increased, customers started to use MLC-based SSDs. Still, they were 
apprehensive about the flash wear-out mechanism and opted for drives 
with specifications of 10DW/D (Drive Writes Per Day) or even 25DW/D. 
This made sense at the time, as the sweet spot for capacity points was 
100GB and 200GB. Wearing out a drive with such a low capacity was a 
real possibility. 

But times are changing, and the industry is moving towards lower 
endurance points, across all interfaces (NVMe, SAS and SATA).

SSD Market Trending to Lower 
Endurance 
As flash is used in more applications, customers are continuing to push 
vendors towards lower- cost MLC drives that come with an even lower 
endurance spec. In recent years, we have started to see a trend to 
lower endurance points, with the current sweet spot between 1 and 3 
DW/D for enterprise-class SSDs. Figure 1 below shows the trends in the 
SAS SSD market going towards read-intensive SSDs (1-3 DW/D). 

There are two reasons for this trend towards lower-endurance SSDs:

1. Customers are getting smarter. Customers realize that their 
applications are not as write intensive as they originally thought, and 
hence they are relaxing the endurance requirements for the SSDs 
they are buying;

2. The average capacity points are increasing. When SSDs first entered 
the market, customers would buy mostly 100GB or 200GB devices 
due to the high cost of flash. As the cost has lowered over the years, 
the sweet spot for capacity points has gone up, with a strong trend 
towards capacity points above 4TB, as shown in Figure 2 above. 

SSD Endurance: The Trend Towards Lower Endurance
When SSDs entered the enterprise storage market in the late 2000s, many of them replaced HDDs. However, customers were often 
uncomfortable with the wear-out mechanism of flash. With HDDs, customers didn’t worry much about the finite life of their storage 
media. With flash, they had to start thinking about the write profile of their workload, to ensure that the application was not going 
to wear out the drive before the end of the warranty period. As a result, most customers would choose the highest-endurance 
media—SLC flash—to ensure they did not have to worry about a premature wear-out. But peace of mind comes with a cost: SLC 
flash media is not cheap.  

Wearing Out High-Capacity Drives is 
Difficult
High-capacity SSDs are actually quite difficult to wear out, even 
with demanding applications. Let’s assume a fairly write-intensive 
application that writes 30% of the time with a random write workload 
(block size of 4KB), at 100% duty cycle. This is probably the worst-case 
scenario for an SSD, when it comes to wear out.

Furthermore, let’s take the two highest endurance points of the 
Ultrastar DC SS200 SAS SSD (1 and 3 DW/D respectively) as an example 
in our calculations in Table 1 below. We will assume the application 
writes at the maximum rate the SSD can handle, which is 37,000 IOPS 
for the 1 DW/D and 86,000 IOPS for the 3 DW/D device.

As shown in the table, higher-capacity drives are not subject to flash 
wear-out before the end of the warranty period, even with a heavy 
write workload at 100% duty cycle. Most applications will use a much 
lower duty cycle, and this would make Table 1, below, more favorable 
for lower-capacity SSDs as well.
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Figure 1. Endurance trends in the SAS SSD Market

Capacity SSD 
Endurance Spec

Application 
Needs

Write 
Performance

7.5 TB/day 3.57 TB/day37,000 IOPS7.68TB

37,000 IOPS 3.75 TB/day 3.57 TB/day3.84TB

86,000 IOPS 9.38 TB/day 8.3 TB/day3.2TB

86,000 IOPS1.6TB 4.69 TB/day 8.3 TB/day

Endurance

1 DW/D

1 DW/D

3 DW/D

3 DW/D

Table 1: Ultrastar DC SS200 endurance capability vs application needs

Figure 2. Capacity trends in the SAS SSD Market
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Typical Endurance Needs of Most 
Popular Applications
Now let’s look at some of the most popular data center applications 
and how they wear out against the Ultrastar DC SS200 SSDs. Again, 
it is assumed that the applications are writing at maximum write 
performance to the respective devices, but this time with a 20%  
duty cycle, which is more common in most data centers. 

Figure 3 below shows the minimum capacity needed to ensure that the 
application can continue writing for the entire 5-year limited warranty 
period of the Ultrastar DC SS200 SAS SSD.

Conclusion
Over the past decade, the endurance points of SSDs have come  
down from 45 DW/D to less than 0.5 DW/D in the SATA market. The 
SAS market has been using 10 DW/D devices in recent years, but that 
is now changing. As can be seen from the market trend data in Figure 
1, endurance points of 1 and 3 DW/D are becoming mainstream in 
2017, and that trend should continue. Because customers are getting 
smarter about their applications, and average SSD capacity points 
are going up, flash wear-out is becoming less of a concern. Most 
applications will work fine throughout the 5-year limited warranty 
period of the SSD, for most capacity points of ~1TB and above  
(see Figure 3). 

With capacity up to 7.68TB and endurance specs of 1 and 3 DW/D, 
the Ultrastar DC SS200 is the perfect SAS SSD of choice for most 
applications running in the data center. For more information, visit 
www.westerndigital.com.
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Figure 3: Ultrastar DC SS200 minimum capacity requirements
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