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Properties of Financial Systems
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Exchange Architecture
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Durability & Redundancy
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Speed

Gateways Cluster

100101010010010100101

010101010011010100101

001010010101010010010
8=F1X.4.4|9=142|35=D|49=SENDE ——

R|56=TARGET|34=834|52=201905 ———————
1 28-13:32:27.120|11=order-id|55=E
UR/GBP|54=2|60=20190528-13:31 |———
:03.916|38=832|40=2|44=3044969 [=———
150471436[10=019

( ) ¢

Il Adaptive



Testing Latency
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Measurement in an ldeal World
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Measurement in the Cloud
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Latency Measurements

7 |

7 |

7 |

-

—

Il Adaptive




Cloud Tenancy
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Evolution
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AWS EC2 Virtualization Types

Bare-metal performance
Near-metal performance

Importance
Most ————» Least

Optimized performance OA(,/ 4,%
Poor performance Q"’o
# | Tech Type With
1 VM Fully Emulated
Ood (2| v™ Xen PV 3.0 PV drivers
3| WM Xen HVM 3.0 PV drivers
4 VM Xen HVM 4.0.1 PVHVM drivers
5| WM Xen AWS 2013 PVHVM + SR-I0V(net)
6| VM Xen AWS 2017 PVHVM + SR-IOV(net, stor.)
71 WM AWS Nitro 2017
New |8 | HW [ AWS Bare Metal 2017
Bare Metal H H H H H H

VM: Virtual Machine. HW: Hardware.
VS: Virt. in software. VH: Virt. in hardware. P: Paravirt. Not all combinations shown.
SR-10V(net): ixgbe/ena driver. SR-IOV(storage): nvme driver.

http://www.brendangregg.com/blog/2017-11-29/aws-ec2-virtualization-2017.html




Minimising Latency
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Low Latency?

e 5,000 requests/sec

e 99.9% latency of 120 microseconds
e 99.99% latency of 223 microseconds
e Max latency of 590 microseconds

e VS max 342 microseconds on lab hardware
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RTT Latency
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The Future

4 )
Application
NS
4 )
Transport
7T T T T - -~~~ ---------"-"""v - ----=
4 I

Operating System

Hardware

o o ——

— o e e e e e e e e e e M e R M M e M M M e e e e e O

Il Adaptive



Hydra ‘ Open Source

Aeron (Messaging/Clustering)
Artio (FIX)

HDRHistogram (Metrics)

+ many more!

Il Adaptive



Performance Test Hardware

Adaptive Lab AWS

Dell PowerEdge R540 mbd.metal

Intel(R) Xeon(R) Gold 5118 CPU @ 2.30GHz Intel(R) Xeon(R) Platinum 8175M CPU @ 2.50GHz
Caches: [32KB, 1MB, 16MB] Caches: [64KB, 1MB, 32MB]

RAM: 32GB DDR4 2.40GHz RAM: 384GB

NVMe-attached SSD NVMe-attached SSD

SolarFlare SFC9250 NIC ENA NIC

Arista Switch Amazon Linux 1

CentOS 7
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Q&A

Thanks!
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