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Intel® Optane™ DC persistent memory modules (DCPMM)

DDR4 МОДУЛИ ЕМКОСТЬЮ 
128GB, 256GB, 512GB

ВЫСОКАЯ НАДЕЖНОСТЬ 
И ДОЛГОВЕЧНОСТЬ

БЕЗОПАСТНОСТЬ НА 
АППАРАТНОМ УРОВНЕ
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Intel® Optane™ DC persistent memory 
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PM Aware File 
System File System

Driver Storage Driver

KERNEL 
SPACE

USER 
SPACE

Application

Counted in Total Platform Memory

Volatile Persistent

Intel® Optane™ Persistent MemoryDRAM

PCIe

Режим App Direct – постоянная память

✓ Совместимые ОС знают о двух типа памяти
✓ Совместимые приложения могут распределять данные между DRAM и DCPMM
✓ Преимущества постоянной памяти системам надежность за счет быстрого 

рестарта
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Accelerating workload applications

6

Intel® FPGA Programmable Acceleration Cards (PAC)
Qualified on Industry-Leading Enterprise Servers 

Acceleration Stack for Intel® Xeon® 
CPU with FPGA

Acceleration IP From 
Application Experts



Scale-In before you Scale-Out
HTAP single node case with your Postgres
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What Swarm64 Data Accelerator adds to Postgres

Contributed with open source patches and benchmarking tool 

https://github.com/swarm64

https://swarm64.com/open-source/

Swartm64 DA is an extension

Analytic Performance for big data sets (TBs)

Multi-user Performance

Query speed stability Multi-user
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Applications

On-Premise, Appliance 

Postgres
Swarm64 Extension

Accelerator Card (FPGA)
Intel DCPMM

+

SQL Interfaces and Tools

9

Swarm64 HTAP Architecture: Extending Postgres
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What is Swarm64 Solution: Accelerated with FPGAs

FPGA supports CPU for best overall system performance:

Loading data into database (INSERT, COPY FROM), keeping data at rest and in cache compressed

Scanning (SELECT) and filtering (WHERE)

Including complex processing such as time-series queries or full text search with wildcards (LIKE)

FROM SELECTINSERT WHERE

Finalize

Query processing on FPGA

FPGA compressed

Hybrid Row/Column store

Decompress Pick RowsPick Columns Assemble Result

P
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Swarm64 Data Accelerator TPC-H SF-1T Performance

Performance Gains

80x on Scanning-heavy queries (Q6)

25-35x Ingestion Speed

5x Less Storage

5x on Multi-user (3 streams)

Cost Savings 
Less investment in machines and support 

6
1

2
,2

8

9
0

0
,0

0

7
4

6
,5

0

7
4

0
,5

5

7
0

0
,5

5

5
5

5
,2

7

6
9

7
,1

4

6
7

5
,4

9

9
0

0
,0

0

7
9

1
,2

5

1
3

4
,1

3

7
1

1
,4

4

5
8

9
,4

8

3
1

5
,9

3

9
0

0
,0

0

7
2

3
,7

6

9
0

0
,0

0

9
0

0
,0

0

5
6

5
,8

7

9
0

0
,0

0

9
0

0
,0

0

1
5

5
,3

02
3

3
,6

2

1
2

2
,4

4

4
7

2
,4

4

2
1

5
,3

0 3
0

9
,6

1

5
,1

8 7
1

,3
4

1
0

6
,5

4

4
3

1
,1

5

9
0

,5
6

1
7

,9
0

1
1

2
,5

7

2
2

0
,6

0

1
6

,2
6

2
2

,8
4

3
4

,6
4

3
1

8
,8

2

9
0

0
,0

0

7
4

,6
2

9
8

,0
9

9
0

0
,0

0

7
4

,0
7

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2

TPC-H SCALE FACTOR 1000 

Native PostgreSQL (CPU) PostgreSQL + Swarm64 DA 3.0.0 (FPGA)

Average speed-up 4.3x
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TPC-H Q6 PG Native vs. Swarm64 DA

You will see PG Native and Swarm64 DA side by side running on independent containers on the 
same machine with equally distributed vCPUs and RAM

Please wait, the video is loading...



Scale-In Before you Scale-Out
A story about HTAP on Single Node PostgreSQL
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Imagine, You are the DBA of Trading Company X

Company X stores and analyzes market data to make trading suggestions

Some key parameters
Minimum of 100k transactions/sec ingestion

Data must be consistent, with collision detection
Average of 5000 symbols to analyze

Analysis on 10s level is acceptable, 1s is ideal
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Single PostgreSQL Instance

Problem statement

Make 
Decisions

Ingestor

Continuous
Transform

Update Tech 
Parameters

Transactional 
Tables

Analytical 
Tables

How to increase ingest TPS (>100k)?
More means higher market coverage

How to reduce analytics runtime (<10s)?
Less runtime leads to faster decisions

There is a dependency here...

Does it scale?
More data to come!
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"Classic" Scale-out Solution

OLAP ClusterOLTP Cluster

Make 
Decisions

Ingestor

Continuous
Transform

Update Tech 
Parameters

Transactional 
Tables

Analytical 
Tables
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Single PostgreSQL Instance

Make 
Decisions

Data Source

Continuous
Transform

Update 
Parameters

Transactional 
Tables

Analytical 
Tables

Reference Architecture HTAP

FPGALow latency
storage

+



Confidential & Proprietary©Swarm64 AS, 2020 18

Swarm64 DA HTAP Use Case Demo

You will see Swarm64 DA and PostgreSQL in action together bringing acceleration to a mix 
workload

Please wait, the video is loading...
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Use Cases
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Founded in 2013

Large portfolio of granted and pending patents

Locations in Berlin, Boston, Palo Alto

Serving the Enterprise Database Market with Accelerated Postgres

20

About Swarm64
We are hiring!
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info@swarm64.com

Follow us:

https://www.linkedin.com/company-beta/3616004/
https://twitter.com/swarm64?lang=en
https://swarm64.com/

