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The rapid development of information technology continues to drive information processing requirements. 

Today’s high-performance enterprise servers must quickly handle massive data volumes—a need that is 

exponentially growing the demand for SSDs with higher transfer rates, improved stability, and lower power 

consumption. The PCIe® Gen5 SSD transfer-interface-bus standard meets this need by doubling the PCIe Gen4 

signal rate to 32 GT/s to better support high-performance devices with ultra-high throughput requirements.  

Samsung released the high-performance PCIe Gen5 SSD PM1743 in 2021. 4th Gen AMD EPYC™ processors 

debuted in 2022 as the world’s first enterprise-class server processors to support PCIe Gen5 I/O. A growing 

number of vendors are releasing servers powered by 4 th Gen AMD EPYC processors, and Samsung anticipates 

that PCIe Gen5 will soon become the prevalent standard.  

This white paper describes the technical benefits and features of Samsung PCIe Gen5 SSD PM1743 SSDs and 

showcases the results of multiple performance and latency tests performed by Samsung on platform powered by 

4th Gen AMD EPYC processors. Comparing test results based on various scenarios demonstrates the higher 

read/write performance and lower latency of Samsung PCIe Gen5 SSDs versus prior-generation PCIe Gen4 SSDs. 

This data demonstrates how equipping Samsung PCIe Gen5 SSDs in 4th Gen AMD EPYC platforms meets today’s 

need for high transfer speeds and low latency. 
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Samsung PM1743 

Ultra-High Performance for High-Load Enterprise Environments 

 

 

 

Figure 1: Samsung PM1743 SSDs 

 

Key Features 

Excellent Performance: PM1743 SSDs use the new PCIe Gen5 interface to double the performance of prior-

generation PCIe Gen4 drives to sequential read/write speeds up to 14/6 GB per second and random read/writes 

speed up to 2500K/280K IOPS. 

Ultra-high Energy Efficiency: Energy efficiency up to 657MB/s per watt is 1.4x higher compared to 

previous-generation SSDs, which can significantly reduce server and data center operating costs. 

Cutting-edge Technology: Samsung’s advanced V-NAND flash memory technology provides high capacity, 

high performance, and low latency storage solutions for enterprise -class servers. 

Various Forms: Samsung SSDs are available in capacities ranging from 1.92TB to 15.36TB in both the 

traditional 2.5-inch and EDSFF (E3.S) form factors with a thickness of only 7.5mm. E3.S is an increasingly 

popular SSD form factor designed for next-generation enterprise servers and data centers because it can double 

storage densities compared to the traditional 2.5-inch form factor.  

High Availability: The Samsung PM1743 supports dual-port operation, which protects operational stability 

and business continuity by shifting the workload to the second port to help promote high server and storage array 

availability. 

High Reliability: Enhanced telemetry provides highly effective remote monitoring and analysis with multi-

tenant support and no performance penalty. Samsung PM1743 SSDs also support drive encryption. 

 

 

Samsung PM1743 

FormFactor U.2/E3.S 

Interface PCIe Gen5 x4 

NAND V-NAND Technology 

Port Dual 

Data Transfer Rate (128KB data size, QD=64) 

Seq.R/W (GB/s) 14/6 

Data I/O Speed (4KB data size, QD=64) 

Rand.R/W (IOPS) 2500K/280K 

Latency (sustained random workload, QD = 1) 

Ran.R (us) 60 

Ran.W (us) 20 

Capacity 2/4/8/16TB 

Introduction 
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4th Gen AMD EPYC Processors 

4th Gen AMD EPYC processors are built on 5nm process technology and are the latest version of AMD’s 

innovative line of enterprise-grade server processors. Each AMD EPYC 9004 processor includes up to 128 “Zen 

4” cores running at high frequencies with high memory bandwidth and capacity. 4th Gen AMD EPYC processors 

with AMD 3D V-Cache™ technology offer up to 1152MB of Level 3 cache to unlock exceptional performance. 

4th Gen AMD EPYC processors meet the needs of today’s computation and memory-intensive AI, ML, HPC, and 

in-memory workloads by supporting the following cutting-edge features and technologies: 

 Up to 12 channels of high-performance DDR5 DIMMs (with one or two DIMMs per channel, depending 

on OEM configuration) 

 The AVX512 instruction set. 

 Up to either 128 lanes (1P) or 160 lanes (2P) of fast PCIe Gen5 I/O. 

 Compute Express Link (CXL) 1.1+, which allows flexible memory assignment to specific functions at 

server design time. 

4th Gen AMD EPYC processors deliver optimization across market segments and applications while helping 

enterprises free up data center resources to process additional workloads and/or accelerate output. 
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Samsung compared the performance and latency of the Samsung PCIe Gen5 SSD PM1743 and Samsung PCIe 

Gen4 SSD PM1733 SSDs using the same hardware and software conditions to better demonstrate the advantages 

of the PM1743 over its predecessor.  

Scenario 1: Bare drive performance. 

Scenario 2: Database application-based performance.  

All tests were performed on the same DELL PowerEdge R7625 server (see Table 1). 

Table 1: Hardware/Software Test Specifications  

Server DELL PowerEdge R7625 

Processor 2 x AMD EPYC 9554 (64 cores per CPU) 

Memory 32GB * 2 

Storage 
Samsung PM1743*1 3.84TB (PCIe Gen5 SSD) 

Samsung PM1733*1 3.84TB (PCIe Gen4 SSD) 

Linux Kernel Linux-5.15.0 (Ubuntu 22.04) 

Samsung used the Fio workload generator for SSD benchmark performance and stress testing (see Table 2).  

Table 2: Fio Parameters Setting 

Parameters Remarks Value 

Fio Version N/A 3.35 

Numjobs Number of tasks with the same load 
Sequential R&W Numjobs = 1 

Random R&W Numjobs = 16 

QueueDepth The IO asynchronous engine needs to specify 

the depth of the queue to be maintained 
QueueDepth = 64 

Block Size Unit of I/O at a time, i.e., Block Size 
Sequential R&W  Block Size = 128KB 

Random R&W  Block Size = 4KB 

Samsung compared the database application-based performance of the PM1743 and PM1733 SSDs using MySQL 

and PostgreSQL. 

 

 

 

Experiment Setup  

Testing Configuration 
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MySQL is an open-source relational database used by more than 3,000 ISV and OEM products worldwide  because 

of its small size, high speed, and low cost. Table 3 lists the MySQL parameters used for testing.  

Table 3: MySQL Parameters Setting 

Version 5.7.36 

Benchmark Tool Sysbench-1.0.20 

Cache innodb_buffer_size = 5%/60% server memory 

Importing Test Data Sets 65% SSD capacity 

Test Method oltp_read_only/oltp_write_only/oltp_read_write 

Test Data Object TPS（(Transactions Per Second)/Avg-Latency/95th Percentile Latency 

Threads 64 

Test Time 3600 

PostgreSQL is a powerful open-source object-relational database system that performs well in business 

intelligence (BI) applications and is commonly used as the primary data store or repository for websites, 

geospatial, and analytical applications. Table 4 lists the PostgreSQL parameters used for testing. 

Table 4: PostgreSQL Parameters Setting 

Version 14.0 

Benchmark Tool Sysbench-1.0.20 

Cache Recycling Strategy  Native/Aggressive 

Importing Test Data Sets 65% SSD capacity 

Test Method oltp_read_only/oltp_write_only/oltp_read_write 

Test Data Object TPS（(Transactions Per Second)/Avg-Latency/95th Percentile Latency 

Threads 64 

Test Time 3600 
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Bare Drive Performance 

Samsung used Fio v3.35 to test the bare-drive performance and latency of the Samsung PCIe Gen5 SSD PM1743 

SSDs against the prior-generation Samsung PCIe Gen4 SSD PM1733 SSDs. The following charts show the 

PM1743 significantly outperforming the PM1733 in both sequential R/W (Figure 2) and random R/W (Figure 3). 

The PM1743 nearly doubles the sequential read and random write performance of the PM1733 while also 

lowering latency (Figure 4). The PM1743 also reduces the PM1733’s 99.99% random write tail latency by 82% 

(Figure 5). 

Figure 2: Bare Drive Seq Performance Comparison Figure 3: Bare Drive Random Performance 

Comparison 

Figure 4: Bare Drive Avg Latency Comparison Figure 5: Bare Drive Tail Latency (99.99%) 

Comparison 

MySQL 

Samsung selected the Sysbench oltp_read_only, oltp_write_only, and oltp_read_write benchmarks for MySQL 

testing. Innodb_buffer_size is a critical MySQL performance. Increasing Innodb_buffer_size increases the 

cache-hit rate will be and reduces IO to and from the backend storage device. Samsung set the innodb_buffer_size 

parameter to 5% and 60% of the server’s physical memory to compare the impact of caching on performance and 

latency. The Samsung PM1743 performed superbly throughout these tests . 

Transactions per second (TPS): This indicates database-processing power. The test results shown in Figure 6-

8 illustrate the significant TPS uplifts delivered by the Samsung PM1743 across all three different modes. Setting 

innodb_buffer_size to 5% of physical memory greatly improves the PM1743 TPS performance relative to the 

PM1733 in all three modes. This is especially in oltp_write_only mode, where PM1743 TPS is ~2x higher than  

Test Results 
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the PM1733. Setting innodb_buffer_size to 60% of physical memory also significantly increase TPS performance. 

In oltp_write_only mode, the PM1743 TPS is ~1.4x that of the PM1733. These test results demonstrate the 

superior TPS performance of the Samsung PCIe Gen5 SSD PM1743 versus the Samsung PCIe Gen4 SSD PM1733. 

Figure 6: MySQL TPS Comparison 

at oltp_read_only 

Figure 7: MySQL TPS Comparison 

at oltp_write_only  

Figure 8: MySQL TPS Comparison 

at oltp_read_write 

 

Latency: Latency is the transaction processing response time and another important representation of database 

performance. Samsung selected average and 95th percentile latencies. Once again, the PM1743 outperforms the 

PM1733. Setting innodb_buffer_size to 5% of the physical memory provides excellent average latency and 95th 

percentile latency optimization. In oltp_write_only mode, the PM1743 average latency is 0.5x that of PM1733, 

and the 95th percentile latency is reduced by ~62%. Meanwhile, in oltp_read_write mode, PM1743 has only 61% 

(average) and 57% (95th percentile) the latency of PM1733. Setting innodb_buffer_size to 60% of physical 

memory, reduces average latency about 40% and 95th percentile latency optimization by up to ~43% in 

oltp_write_only mode.  

Figure 9: MySQL Avg_Latency 

Comparison at oltp_read_only 

Figure 10: MySQL Avg_Latency 

Comparison at oltp_write_only 

Figure 11: MySQL Avg_Latency 

Comparison at oltp_read_write 

 

 

 

 

 

 

Test Results 
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Figure 12: MySQL 95th Percentile 

Latency Comparison at 

oltp_read_only 

Figure 13: MySQL 95th Percentile 

Latency Comparison at 

oltp_write_only 

Figure 14: MySQL 95th Percentile 

Latency Comparison at 

oltp_read_write 

PostgreSQL  

Samsung also selected the Sysbench oltp_read_only, oltp_write_only, and oltp_read_write  benchmarks for 

PostgreSQL testing. Samsung also changed the Linux kernel’s cache recycling strategy to be slightly more 

aggressive and compared the performance against the native cache recycling strategy to observe the caching 

impact on performance and latency. Here again, the PM1743 shows higher performance and lower latency 

compared to the PM1733. 

TPS: Figure 15-17 show the PM1743 significantly outperforming the PM1733 under both of cache recycling 

policies described above. For example, in oltp_read_only mode, the PM1743 TPS is ~2x that of PM1733 using 

aggressive cache recycling policy and ~1.34x higher increase using the native cache recycling policy. The TPS 

uplift was ~1.30x in the other two modes. 

 

 

Figure 15: PostgreSQL 

Performance Comparison at 

oltp_read_only  

Figure 16: PostgreSQL 

Performance Comparison at 

oltp_write_only 

Figure 17: PostgreSQL 

Performance Comparison at 

oltp_read_write 

Test Results 
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Latency: The PM1743 demonstrates significantly lower latencies regardless of the cache recycling strategy 

selected. Figure 18-23 show similar reductions in average and 95th percentile latency across all three modes and 

both cache recycling policies. In oltp_read_only mode (Figure 18), the PM1743 reduces average latency by ~49% 

versus the PM1733, and the average latency reduction in the other modes is ~20%. In oltp_write_read mode, the 

PM1743 reduces latency by ~25% (Figure 19). The 95th percentile latency decrease is similar across all three 

modes. Using the native cache recycling strategy reduces PM1743 95th percentile latency by more than 30% in 

every mode and by up to ~42% in oltp_write_only mode compared to the PM1733 (Figure 22). The aggressive 

cache recycling strategy shows the PM1743 reducing 95th percentile latency by ~40% versus the PM1733. 

Figure18: PostgreSQL Avg_Latency 

Comparison at oltp_read_only 
Figure 19: PostgreSQL Avg_Latency 

Comparison at oltp_write_only 
Figure 20: PostgreSQL Avg_Latency 

Comparison at oltp_read_writ 

Figure 21: PostgreSQL 95th 

Percentile Latency Comparison at 

oltp_read_only 

Figure 22: PostgreSQL 95th 

Percentile Latency Comparison at 

oltp_write_only 

Figure 23: PostgreSQL 95th 

Percentile Latency Comparison at 

oltp_read_write 

 

 

 

 

 

Test Results 

7.55

3.853.88

2.86

0

2

4

6

8

Aggressive Native

A
v
g
 L

at
en

cy
 (

m
s)

Average Latency at oltp_read_only, 

AMD EPYC 9554 CPU, SYSBENCH

PM1733 PM1743

3.72 

3.10 
2.85 2.72 

0

1

2

3

4

Aggressive Native

A
v
g
 L

at
en

cy
 (

m
s)

Average Latency at oltp_write_only, 

AMD EPYC 9554 CPU, SYSBENCH

PM1733 PM1743

16.55

9.97

12.41

7.76

0

3

6

9

12

15

18

Aggressive Native

A
v
g
 L

at
en

cy
 (

m
s)

Average Latency at oltp_read_write, 

AMD EPYC 9554 CPU, SYSBENCH

PM1733 PM1743

9.73 
8.90 

7.84 

6.21 

0

2

4

6

8

10

Aggressive Native

9
5
th

 P
er

ce
n
ti

le
 L

at
en

cy
 (

m
s)

95th Percentile Latency at 

oltp_read_only, AMD EPYC 9554 CPU, 

SYSBENCH

PM1733 PM1743

8.74
8.13

5.28
4.74

0

2

4

6

8

10

Aggressive Native

9
5
th

 P
er

ce
n
ti

le
 L

at
en

cy
 (

m
s)

95th Percentile Latency at 

oltp_write_only, AMD EPYC 9554 CPU, 

SYSBENCH

PM1733 PM1743

25.28 

18.2818.95

12.75

0

5

10

15

20

25

30

Aggressive Native

9
5
th

 P
er

ce
n
ti

le
 L

at
en

cy
 (

m
s)

95th Percentile Latency at 

oltp_read_write, AMD EPYC 9554 CPU, 

SYSBENCH

PM1733 PM1743



10 

 

 

This white paper evaluated the Samsung PCIe Gen5 SSD PM1743 versus the Samsung PCIe Gen4 SSD PM1733 

in a platform powered by 4th Gen AMD EPYC processors using both bare drives and two mainstream database 

applications (MySQL and PostgreSQL). The test results show that Samsung PCIe Gen5 SSD PM1743 can deliver 

up to twice the performance and half the latency of Samsung PCIe Gen4 SSD PM1733. These impressive results 

demonstrate that equipping Samsung PCIe Gen5 SSD PM1743 SSDs in platforms powered 4th Gen AMD EPYC 

processors can meet today’s demanding high-performance storage needs. 

The rate of data transfer between the processor and storage is a major performance bottleneck i n today’s world 

where application workloads are primarily driven by ever-growing data volumes. The advent of PCIe Gen5 high-

performance storage devices addresses the need along with the growing number of applications optimized for 

high-performance NVMe SSDs. Samsung continues to work with AMD to meet current and future market 

demands for ever-higher performance. 
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