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Micron 7300 NVMe™ SSD: The Right Path for 
Greenfield NoSQL Databases 
Get breakout application performance without breaking the budget1 

Overview 
This technical brief uses YCSB benchmark2 workloads to 
highlight NoSQL database performance and latency differences 
between three 4-node NoSQL database clusters. 

Test results showed that the NVMe™ SSD configurations 
demonstrated higher performance and lower read latency 
compared to the SATA SSD configurations (as expected). The 
two NVMe configurations showed nearly identical performance 
and read latencies. 

Figure 1 shows each configuration’s performance (measured as 
database operations per second) and read latency for five 
common, standard YCSB benchmark workloads. (Additional 
performance analysis on Micron’s newest 7300 PRO NVMe 
SSDs is provided later in this document.)   

 

 

 

 

 

 

 

 

 

 

 

Fast Facts 

Each cluster used one of three different 
Micron enterprise SSDs – all 3.84TB per 
SSD and all from each product line’s PRO 
lineup: 
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Figure 1: Performance Summary 

The 7300 PRO and 9300 PRO 
configurations show similar performance 
and read latency in this NoSQL 
configuration, despite showing different 
synthetic benchmark results. 

1. The terms “performance,” “database operations per second (or OPS)” and input output 
operations per second (IOPS) are used interchangeably. 

2. To learn more about the YCSB benchmarks and its workloads, visit 
https://github.com/brianfrankcooper/YCSB/wiki/Core-Workloads 

 

https://github.com/brianfrankcooper/YCSB/wiki/Core-Workloads
https://github.com/brianfrankcooper/YCSB/wiki/Core-Workloads
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Synthetic Testing May Not Tell the Application Performance Story 
SSD synthetic testing (tests that use synthetic IO instead of application and workload performance) often show “4 
Corners” test results. These are commonly throughput, which are large, sequential transfers for 100% read and 
100% write, and input output operations per second (IOPS), which are small, random transfers also for 100% 
read and 100% write. Some other transfer sizes and read/write ratio data may also be shown, but their presence 
varies by SSD and manufacturer. 

Figure 2 shows relative synthetic sequential throughput (128K, 100% read and 100% write) test results for the 
three SSDs referenced in this tech brief. Figure 3 shows relative random IOPS (4K, 100% read and 100% write) 
for the same SSDs. 

 

 
Figure 2 shows that while the relative throughput between the 5300, 7300 and 9300 is somewhat different, the 
read throughput is substantially different. In Figure 3, we see that their read IOPS are very different while write 
IOPS are similar.  
 
The synthetic results in Figures 2 and 3 are very different 
from the application-level results in Figure 1 (where 7300 
and 9300 performance are nearly equal while the 5300 is 
much lower in both figures, as expected), showing how 
application workloads may mask synthetic IO performance 
differences. 
 
While 4 corners testing may be a good place to start, these 
tests may not be good indicators of application and 
workload peformance. There may be several reasons for 
this difference. 

First – Synthetic IO is a stream of highly controlled read and write requests sent to the SSD from a dedicated 
benchmark tool. Real applications and workloads may not be so predictable, as software storage 
performance can vary widely between applications and environments.  

Second – These synthetic performance values are typically collected on a single SSD operating in an isolated 
platform. This may not reflect how SSDs will be deployed. And while a standard for synthetic performance 
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Figure 2: Throughput Figure 3: IOPS 

Application workloads may 
mask SSD performance 
differences. 
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measurements exists (for example, the Storage Networking Industry Association Performance Test 
Specification), best practices are not universally adopted. (For more information on SNIA’s test specification, 
see www.snia.org/pts ). 

Third – Since synthetic benchmarks are typically run on an isolated system, their results are not subject to the 
interactions with other applications and processes or network connection limits as would be seen on a 
deployed, production platform. 

While synthetic IO comparisons may be a good starting point, it is imperative to test storage performance inside 
an application while running the workloads most important to you. 

 

A Close Look at Micron 7300 PRO NVMe SSD NoSQL 
Performance 
From data center IT to performance in the cloud, your applications demand the fast, low latency and consistent 
performance of the Micron 7300 NVMe SSD family. Built for workloads that demand high throughput and low 
latency while staying within budget, the Micron 7300 is well suited for broadly deployed, mixed read-write, 
compute and virtualized workloads like NoSQL databases. 

Workload A: Storing Session Information and Recent Actions 
Workload A is an update-heavy workload, with 50% of the total IOs writing data. At the application level, this 
workload is similar to recording recent session actions. Figure 4 shows the 7300 and 5300 cluster performance 
along the vertical axis (the 5300 configuration data is in grey and the 7300 data is in blue). It also shows each 
cluster’s average read and update latencies. Taller vertical bars show better performance and smaller arcs show 
lower latency. 
 

Performance Read Latency Update Latency 
  7300   5300   7300   5300   7300   5300 

   
 
 
 

Table 1 shows the measured values and comparisons for Workload A. Note that the 7300 configuration measured 
about 3X the performance and a read latency advantage of nearly 3X as well. The update values were reversed. 
This is because the 7300 performance level is much higher. The 7300 is processing far more OPS. 

Also, in case of writes, operations are acknowledged as soon as they reach the host memory, not when they 
reach the drive itself. This means that while the 7300 configuration has higher update latency, it is completing 
more updates than the 5300 PRO. The 5300 PRO configuration is executing fewer updates, so it has fewer 
operations hitting memory, making the 5300 PRO configuration’s latency lower. 
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Figure 4: Workload A Results 

http://www.snia.org/
http://www.snia.org/
http://www.snia.org/pts
https://www.micron.com/products/solid-state-drives/product-lines/7300
https://www.micron.com/products/solid-state-drives/product-lines/7300
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Configuration Performance 7300 Advantage Read Lat. (ms) 7300 Advantage Update Lat. (ms) 7300 Advantage 

7300 89,853 3X 
0.98 2.9X 

0.44 0.8X 
5300 30,238 2.82 0.35 

 

 

Workload B: Tagging (existing assets) 
Workload B is an update-light, read mostly workload. About 5% of Workload B’s IOs write data. At the application 
level, this workload is similar to tagging photographs and articles or adding information about videos and music. 
 

Performance Read Latency Update Latency 
  7300   5300   7300   5300   7300   5300 

   
 
 
 

Table 2 shows the measured values and comparisons for Workload B. Note that the 7300 configuration measured 
about 3X the performance and a read latency advantage of nearly 3X as well. The update values were reversed, 
with the 5300 configuration showing a slightly lower update latency (this is why the 7300 advantage is less than 
1X). This is because the 7300 performance level is much higher. The 7300 is processing far more OPS. 

Also, in case of writes, operations are acknowledged as soon as they reach the host memory, not when they 
reach the drive itself. This means that while the 7300 configuration has higher update latency, it is completing 
more updates than the 5300 PRO. The 5300 PRO configuration is executing fewer updates, so it has fewer 
operations hitting memory, making the 5300 PRO configuration’s latency lower. 
 

 
Configuration Performance 7300 Advantage Read Lat. (ms) 7300 Advantage Update Lat. (ms) 7300 Advantage 

7300 60,418 3.6X 
1.06 1.8X 

0.48 0.7X 
5300 16,590 2.01 0.35 
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Table 1: Workload A Details 

Table 2: Workload B Details 

Figure 5: Workload B Results 
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Workload C: User Profile Cache 
Workload C is a read-only workload (100% of the total IOs read data; there is no write traffic). At the application 
level, this workload is similar to reading user profiles or other static data where profiles are constructed 
elsewhere. 
 

Performance Read Latency 
  7300   5300   7300   5300 

  
 

 
 
 
Table 3 shows the measured values and comparisons for Workload C. Note that the 7300 configuration showed 
more than four times the performance of the 5300 configuration and a read latency advantage of 2.8 times.  
 

Configuration Performance 7300 Advantage Read Lat. (ms) 7300 Advantage 

7300 65,531 4.1X 
0.73 2.8X 

5300 15,885 2.01 

 
 

Workload D: Status Updates, Statistics Tracking 
Workload D reads the latest entries (most recent records are the most popular). At the application level, this 
workload is similar to reading user status updates (where users are likely to read the most recent entries) and 
tracking recent statistics.  
 
Examples of this workload include social media, frequently changing or updated product literature, or software 
development repositories. 
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Table 3: Workload C Details 

Figure 6: Workload C Results 

Figure 7: Workload D Results 
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Table 4 shows the measured values and comparisons for Workload D. The 7300 configuration showed more than 
2X the performance of the 5300 configuration, a read latency advantage of 2.3X and an update latency advantage 
of 1.3X. 
 
 

Configuration Performance 7300 Advantage Read Lat. (ms) 7300 Advantage Update Lat. (ms) 7300 Advantage 

7300 69,908 2.1X 
0.63 2.3X 

0.64 1.3X 
5300 14,780 1.44 0.86 

 

Workload F: Users Modifying Records 
Workload F is a read/modify/write workload in which records are read, changed and written back. At the 
application level, this workload is similar to users reading and changing data or tracking user activity. 

  
Performance Read Latency Update Latency Rd/Mod/Wri Latency 

  7300   5300   7300   5300   7300   5300   7300   5300 

 
   

 
 
 
Table 5 shows the measured values and comparisons for Workload F. The 7300 configuration showed 3.6X the 
performance of the 5300 configuration with a read latency advantage of 2X and an R/M/W latency advantage of 
1.6X. The 7300 configuration showed slightly longer update latency (0.8X). 

 

Configuration Performance 
7300 

Advantage 
Read 

Lat. (ms) 
7300 

Advantage 
Update 

Lat. (ms) 
7300 

Advantage 
R/M/W 

Lat (ms) 
7300 

Advantage 

7300 55,254 
3.6X 

0.94 
2X 

0.42 0.8X 
1.37 1.6X 

5300 15,338 1.91 0.35 2.26 
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Table 4: Workload D Details 

Table 5: Workload F Details 

Figure 8: Workload F Results 
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The Bottom Line 
When we looked at the standard YCSB benchmark performance of the 7300 PRO compared to higher-end 9300 
PRO SSDs and more economical 5300 enterprise SATA SSDs, we saw that the NVMe 7300 PRO and 9300 PRO 
configurations produce very similar results, despite what their substantially different synthetic benchmarks might 
suggest. The similar price point of the 7300 NVMe SSD versus the 5300 SATA SSD also makes NVMe the 
default option for new deployments. 

Advantages across multiple workloads are very clear. We saw that a 7300 PRO-based 4-node cluster eclipsed 
the capability of a similar 5300 PRO-based configuration. The higher performance of the 7300 PRO configuration 
can have a real impact, especially for large, busy clusters. 

With cost-effective, 96-layer 3D TLC NAND, the Micron 7300 rewards your modernization efforts with high 
performance and fast response times of NVMe SSDs. From data center IT to performance in the cloud, your 
NoSQL-based applications demand the fast, low latency and consistent performance of NVMe SSDs. Don’t save 
NVMe for only the top workloads. Expand the benefits of NVMe across your data center with Micron’s 7300 
SSDs. Built for workloads that demand high throughput and low latency while staying within budget, the Micron 
7300 is ideal for broadly deployed, mixed read-write, compute and virtualized workloads of today. 

Learn more about Micron’s entire 7300 series line today at micron.com/7300. You can find more in-depth NoSQL 
analysis for the 9300 and 5300 SSDs on our web site as well. 

  

http://www.micron.com/7300
http://www.micron.com/7300
https://www.micron.com/-/media/client/global/documents/products/technical-marketing-brief/9300_nvme_ssds_future_proof_cassandra_tech_brief.pdf
https://www.micron.com/-/media/client/global/documents/products/technical-marketing-brief/9300_nvme_ssds_future_proof_cassandra_tech_brief.pdf
https://www.micron.com/-/media/client/global/documents/products/technical-marketing-brief/5300_pro_cassandra_technical_brief.pdf?la=en
https://www.micron.com/-/media/client/global/documents/products/technical-marketing-brief/5300_pro_cassandra_technical_brief.pdf?la=en
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How We Tested 
The testing methodology is designed to represent a real-world deployment and usage scenario for a Cassandra 
database. We used four nodes to host a 1TB database whose replication factor was set to three (indicating that 
there are three copies of the data and the cluster can sustain the loss of two data nodes while continuing 
operations). 

 
The database is initially created using YCSB workload A’s load parameter. This generated a dataset of 
approximately 3TB (including replication). Table 6 shows the percentage of data owned by each of the four 
nodes. 

Node Capacity Tokens %Owned 

Node01 779.18 GB 256 74.9 

Node02 832.53 GB 256 80.1 

Node03 777.45 GB 256 74.8 

Node04 725.03 GB 256 70.1 

Table 6: Database Ownership and Tokens 
 
 
Table 7 shows the parameters used when testing each workload: the various workloads. 

Parameter Value Description 

Number of Threads Load – 240, Execute - Various Load on the database 

Fieldcount 10 Standard 1KB record size 

Recordcount 1 billion Number of records in the database 

Operationcount 1 billion Dataset size within database 

ExecutionTime 60 minutes Duration of the test 

Table 7: Testing Parameters 
 

Thread counts used 
The optimal number of threads for maximum performance varied by configuration and workload. We assume that 
an administrator would want to optimize for best performance and they would actively seek the optimal thread 
count. 

Table 8 shows the number of threads used to generate the data in this tech brief. 
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Workload 7300 PRO 5300 PRO 
A 64 48 
B 64 32 
C 48 32 
D 128 96 
F 64 32 

Table 8: Thread Counts Used for 7300/5300 Testing 

Testing Configurations 
Table 9 shows the main elements of the test platforms used. 

Component 7300 PRO Configuration 5300 PRO Configuration 

Server platform Intel Xeon based, 2 socket Intel Xeon based, 2 socket 

Processor Xeon E5-2690v4 Xeon E5-2690v4 
Drive Count 8 total (2 per node) 8 total (2 per node) 
RAID 0 (LVM stripe) 0 (LVM stripe) 
Capacity/drive 3.84 TB 3.84 TB 
Type Micron 7300 PRO Micron 5300 PRO 

Table 9: Test Platform Configuration 
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