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About AWS
Over the past ten years, the typical business application architecture has
evolved from a desktop-centric installation, then to client/server solutions, and
now to loosely coupled web services and service-oriented architectures (SOA).

In 2006, Amazon Web Services (AWS) began offering IT infrastructure
services to businesses in the form of web services -- now commonly known
as cloud computing.

One of the key benefits of cloud computing is the opportunity to replace up-
front capital infrastructure expenses with low variable costs that scale
with your business.
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Benefits of AWS
Low Cost : No Upfront Investment; Low Ongoing Cost,economies
of scale. E.g. : GE Oil & Gas division has started migrating more than half
of its core applications to AWS while achieving a 52 percent reduction in its
total cost of ownership.

Agility and Instant Elasticity : AWS provides a massive global
cloud infrastructure that allows you to quickly innovate, experiment
and iterate. E.g. : With AWS, developers can deploy hundreds or even
thousands of compute nodes in minutes, without having to talk to anyone.

Open and Flexible : AWS is a language and operating system
agnostic platform; Flexible Capacity.

Apps not Ops : Focused on projects that grow the business.

Secure : AWS is a secure, durable technology platform with
industry-recognized certifications and audits: PCI DSS Level 1, ISO
27001, FISMA Moderate, FedRAMP, HIPAA, and SOC 1 (formerly referred
to as SAS 70 and/or SSAE 16) and SOC 2 audit reports.
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What is “Cloud Computing”?
As defined by Gartner, “Cloud computing is a style of computing
where scalable and elastic IT-enabled capabilities are delivered as
a service to external customers using Internet technologies.”

Cloud computing is the on-demand delivery of compute power,
database storage, applications, and other IT resources through a
cloud services platform via the internet with pay-as-you-go pricing.

Cloud computing has three main types that are commonly referred
to as Infrastructure as a Service (IaaS), Platform as a Service
(PaaS), and Software as a Service (SaaS).
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AWS Cloud Platform
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Amazon EC2
Amazon Elastic Compute Cloud (Amazon EC2) is a web service
that provides resizable compute capacity in the cloud. It is
designed to make web-scale computing easier for developers.

Elastic Web-Scale Computing

Completely Controlled

Flexible Cloud Hosting Services: You have the choice of multiple
instance types, operating systems, and software packages.

Designed for use with other Amazon Web Services

Reliable

Secure: VPC(Virtual Private Cloud), ACL(Access Control List)

Inexpensive

Easy to Start
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Features of Amazon EC2
• Virtual computing environments, known as instances

• Preconfigured templates for your instances, known
as Amazon Machine Images (AMIs), that package the bits
you need for your server (including the operating system
and additional software)

• Various configurations of CPU, memory, storage, and
networking capacity for your instances, known as instance
types

• Secure login information for your instances using key
pairs (AWS stores the public key, and you store the private
key in a secure place)

• Storage volumes for temporary data that's deleted when you
stop or terminate your instance, known as instance store
volumes
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• Persistent storage volumes for your data using Amazon Elastic
Block Store (Amazon EBS), known as Amazon EBS volumes

• Multiple physical locations for your resources, such as instances
and Amazon EBS volumes, known as regions and Availability
Zones

• A firewall that enables you to specify the protocols, ports, and
source IP ranges that can reach your instances using security
groups

• Static IPv4 addresses for dynamic cloud computing, known
as Elastic IP addresses

• Metadata, known as tags, that you can create and assign to
your Amazon EC2 resources

• Virtual networks you can create that are logically isolated from
the rest of the AWS cloud, and that you can optionally connect
to your own network, known as virtual private clouds (VPCs)
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Amazon EC2 F1
• AWS F1 is an elastic cloud compute instance combining x86

CPUs and Xilinx FPGA is to create and run accelerated
applications. The FPGA serves as a high-performance
acceleration compute resource to the x86 CPU.

• F1 instances come pre-loaded with all the necessary
development, simulation and debug tools to create
optimized and programmed FPGAs.

• Once a FPGA design is complete, it can be registered as an
Amazon FPGA Image(AFI), and it can be deployed in a few
clicks on any number of FPGA instances.
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The AWS-VU9P-F1 Hardware Platform
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Amazon F1 Development Flow
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The SDAccel Development Environment

• Fully integrated Eclipse-based environment
• Develop, profile and deploy applications accelerated with Xilinx

FPGAs
• Concurrent programming of the host application and FPGA kernels
• Automatic hardware execution flows
• Build-in debug, profiling and performance analysis tools
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AWS F1 HW and SW Stacks
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AWS F1 Platform Model

• Amazon FPGA Image(AFI) is the compiled registered design, securely
stored

• AWS provide user APIs to create and manage AFIs
• Secured, encrypted and dynamically loaded in the FPGA – can’t be

copied or download, can be offered on AWS Marketplace associated
with an AMI
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The Host-Application Execution Stack
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Benefits of OpenCL

A Programming Model refers to the style of programming where
execution is invoked by making what appear to be library calls.
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Creating Kernels and Compiling
the Amazon FPGA Image(AFI)
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With F1, each FPGA is divided into two partitions:
• Shell (SH) – AWS platform logic responsible for taking care of the

FPGA external peripherals, PCIe, DRAM, and Interrupts.
• Custom Logic (CL) – Custom acceleration logic created by an FPGA

Developer.
At the end of the development process, combining the Shell and CL
creates an Amazon FPGA Image (AFI) that can be loaded onto EC2 F1
Instances.

AFI Creation Flow Overview
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Creating Kernels from RTL IP
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Creating Kernels from C/C++, OpenCL
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Creating an Amazon FPGA Image
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Developing and Executing a
Host Application on F1
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Host Application Development Flow Overview
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Host Application Development Flow Overview
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Executing with the AFI
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SDAccel Testing, Profiling and Optimization



Pu
bl

ic

Packaging and Integration of
RTL IP for AWS F1
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RTL Kernel: Programming Paradigm
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