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Agenda

01 Latency level setting

02 Use cases where latency matters

03 How compute influences latency

04 How network influences latency

05 How application patterns influence latency
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Latency spectrum

L E S S  L A T E N C Y  

S E N S I T I V E
L A T E N C Y  S E N S I T I V E L O W  L A T E N C Y U L T R A  L O W  L A T E N C Y

* Latency calculator: https://www.timbercon.com/resources/calculators/time-delay-of-light-in-fiber-calculator/

** Geographical distance calculator: http://www.gcmap.com/mapui?P=EWR-IAD&DU=km 

15 minutes to 

~350 milliseconds

Screen data to 

~300 milliseconds

Single digit 

milliseconds
Nanosecond

~To the sun and back ~2x around the earth NYC to US-EAST-1 1 foot

149 million km 71,347 km 367 km 20 cm

https://www.timbercon.com/resources/calculators/time-delay-of-light-in-fiber-calculator/
http://www.gcmap.com/mapui?P=EWR-IAD&DU=km
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AWS wherever you need it 

Regions

AWS Global 
Infrastructure

Same infrastructure, services, APIs, and tools for a consistent experience

Metro areas and 
telco networks

Amazon CloudFront

AWS Local Zones 

AWS Wavelength

AWS Telco Network Builder

On premises

AWS Outposts

Amazon ECS/Amazon EKS 
Anywhere

AWS Private 5G

Integrated Private 
Wireless on AWS
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How to measure latency?

Average

vs.

percentile

One-way

vs.

two-way

Alert-based
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continuously
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Use cases where latency matters

Trading applications Online gaming

Live streamingHPC/AI/ML
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Latency considerations

Compute Network
Deployment

patterns
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Questions?
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Thank you!

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Please complete the session 
survey in the mobile app

Diego Soares

/diegogsoares

Yahav Biran

/ybiran
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Appendix
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Gaming applications
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Game server deployment patterns

Server

Client Client

X_1 X_2

X_1,X_2

1 1

2 2

X_1,X_2

Network multiplexer
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Game server deployment patterns

Server

Client Client
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Game server deployment patterns

Server

Client Client

X_1 X_2

X_1,X_2

1 1

2 2

X_1,X_2

GPU encapsulation

Encapsulator
Encapsulator 3 3

4 4

enc(X_1,X_2)
enc(X_1,X_2)

AWS Region

Local Zone

Local Zone
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Augmented reality (AR) deployment patterns

Server

Client

1 1

Real-time inferences

Inference 

endpointInference 

endpoint

embeddings(X_1,X_i..X_n)

Local Zone

Local Zone

Predictions(Y_1,..Y_i, Y_n)
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Trading applications
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Trading Application Architecture

Exchange data center

Demark

Algos

HFT

Algos

HFT

Colo

Multicast

Data feed

Matching 

engine and 

ticker plant

Matching 

engine and 

ticker plant

Gateway

Gateway

AWS New York Local Zone

AWS 

Direct Connect

VPC with EC2 instances 

Surveillance

Market data 

distribution

Trading 

models

Risk 

analysis
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HPC
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Traditional HPC 
architecture
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High performance computing (HPC) on AWS

Virtual Private Cloud on AWS

3D graphics virtual workstation

License managers and cluster head nodes 

with job schedulers

Cloud-based, auto scaling HPC clusters

Shared file storage Storage cache

Amazon S3

and Amazon S3 Glacier

On-premises 

HPC resources

Corporate data center

AWS Snowball

AWS Direct Connect

Thin or zero client—no 

local data

Third-party IP providers 

and collaborators

Machine learning 

and analytics
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Region

VPC

Public subnet

Head Node

Job Queue

HPC reference architecture 

Private subnet

SLURM

Amazon EC2 

Auto Scaling

Availability Zone

GPU queue

Compute queue

High memory queue

hpc6a hpc6a hpc6a

AWS ParallelCluster

SSM 

connection

S3 bucket Amazon FSx

for Lustre
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AWS Outposts
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Outposts local connectivity

Amazon EBS

AWS Outposts

Local gatewayAmazon EC2

Region

Nitro

Customer 

network

Availability 
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Availability 

Zone

Availability 
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AWS 

Direct Connect

Amazon EKS Amazon RDS

Amazon S3

AWS Cloud

Customer DC



© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Nasdaq Outposts deployment

Amazon EC2

AWS Outposts

Local gatewayAmazon EC2

Region

Nasdaq Data Center
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Nasdaq 

network

Availability 

Zone

Availability 

Zone

Availability 

Zone

AWS 

Direct Connect

Nasdaq

ULL 

network

ULL NICs

Amazon EC2
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ULL NICs

Nitro
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AWS Cloud
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Region anatomy
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AWS global infrastructure

K E Y

Region

Local Zone

Direct Connect

Edge location

Multiple edge locations

Regional Edge caches
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AWS Region networking

AWS network 10,000 foot view

Source: https://www.youtube.com/watch?v=UObQZ3R9_4c 

https://www.youtube.com/watch?v=UObQZ3R9_4c
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AWS Region networking

Region network

Source: https://www.youtube.com/watch?v=UObQZ3R9_4c 

https://www.youtube.com/watch?v=UObQZ3R9_4c
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AWS Region networking

Availability zone cell networking

Source: https://www.youtube.com/watch?v=UObQZ3R9_4c 

https://www.youtube.com/watch?v=UObQZ3R9_4c
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AWS Region networking

Placement group

Source: https://www.youtube.com/watch?v=UObQZ3R9_4c 

https://www.youtube.com/watch?v=UObQZ3R9_4c
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Latency considerations
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Compute considerations

Location OptimizationsCompute 

type
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Network considerations

TCP

UDP

gRCP

HTTP
QUIC

Network

path
Protocols

AWS

services
OS tuning
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Deployment patterns considerations

Queueing

systems

Messaging

buses

Virtualization

type

Programming

language
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AWS Nitro System
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Typical cloud instance

In a typical cloud 

instance resources 

are consumed for 

cloud virtualization

Only a part of the 

server is available to 

the customer

Customer instances

Hypervisor

Dom0

Management

Security

Monitoring

Local

storage

Storage

network
Network

Host CPU
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AWS Nitro System
Customer instances
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Amazon 
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security
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Customer instancesHost CPU
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User space

Kernel

Application

MPI implementation

EFA kernel driver

Libfabric

EFA device

With EFA

Application

MPI implementation

TCP/IP stack

ENA network driver

Without EFA

ENA device

Elastic Fabric Adapter (EFA)

SRD 

protocol
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Graceful error recovery: Throughput
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Source TOR Dest. TOR

Scalable Reliable Datagram (SRD) protocol –
Flowlets

• Split flow into ~32 “flowlets”

• Each flowlet has different

5-tuple (e.g., different UDP src 

port) 

• Flowlets take different ECMP 

paths
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Amazon FSx for Lustre

High and 

scalable 

performance
Supports concurrent access from 

hundreds of thousands of cores

Parallel file system 

+100 GiB/s throughput

Millions of IOPS

Consistent submillisecond latencies

SSD-based

SSD SSD SSD
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