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Unified Software Platform

• Standards-Based, Open*

• Unified Methodology Edge to Cloud

• Available for Free

*Open source Xilinx Runtime library (XRT), Accelerated libraries, AI Models 

Presenter
Presentation Notes
The Vitis Unified Software Platform is the development environment to allow software developers to build accelerated applications for Xilinx hardware platforms.The Vitis software platform supports both the Vitis embedded software development flow and the Vitis application acceleration development flow (for software developers who want to create Xilinx FPGA-based software accelerated systems). Vitis includes: A Software development kit, that supports a wide range of Xilinx platforms from edge type embedded platforms to data center or cloud accelerators.A rich set of hardware-accelerated open-source libraries which are pre-optimized and targeted to those platformsPlug-in domain-specific development environments. This allows software developers to work in familiar, higher-level frameworksVitis tools by themselves are also completely free and do not require any license. 
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Presenter
Presentation Notes
Vitis is a unification and evolution of existing and previous Xilinx development tools.  Vitis incorporates Vivado under the hood for implementation. Vivado is the hardware developers tool for building FPGA designs, and will be transparent to the software developer when used in the Vitis flow. Vivado is still available as a separate flow for hardware developers working at lower levels of abstraction. For embedded platforms, the SDSoC functionality and embedded OS and firmware development features have been rolled into Vitis. This give developers a common framework for targeting edge or data center and cloud heterogeneous platforms. Vitis replaces the previous SDAccel software, and includes new features and capabilities including Vitis AI for AI inference acceleration. 
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Accelerator system overview

System consists of:
 Server/host CPU(s)
 One or more accelerators 

Design consists of:
 Software application running on host CPU
 Accelerator design running on Xilinx 

platform

Host CPU Xilinx Accelerator

System Design

Software
Application

Accelerator 
Design

Presenter
Presentation Notes
In this series, we’ll be focusing on using Vitis for data center and cloud accelerated applications, and won’t be discussing Vitis for embedded platforms.Briefly, this is what our typical target system might look like. The Xilinx platform is a PCIe accelerator board, {CLICK} like the  Alveo Data Center accelerator cards. There may be one or more accelerator board in your system. As it is a PCIe accelerator, it will be installed in a server and connected to a host CPU. This might be a desktop server under your desk, or a rack mounted server in a datacentre rack.  The design will consist of software that runs on the host CPU, an a hardware design running in the accelerator. 
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Vitis Unified Software Platform for All Developers

Development of host applications in 
OpenCL/C/C++

Development of accelerators in RTL, 
OpenCL/C/C++

Tools for debug, profiling, and performance 
analysis

Support for both GUI and command-line users

Fully integrated Eclipse-based IDE Optimize

Develop Debug

Profile
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Presenter
Presentation Notes
The Vitis provides a framework for developing and delivering FPGA-accelerated applications using standard programming languages for both software and hardware components.  For FPGA-based acceleration, the Vitis core development kit lets you build a software application using an API (such as the OpenCL API) to run hardware kernels on accelerator cards,  Vitis supports debugging and profiling of the application as you might expect, and this includes debug and profile of the host code, and the hardware design. The Vitis analyzer is a utility that allows you to view and analyze the reports generated by the tools while building and running the application and has features to help identify bottlenecks in your design and to help optimize your system. The Vitis platform can be used with a Graphical User Interface (GUI), or from the command line.The Vitis integrated development environment (IDE) is based on the Eclipse open-source standard, so should be familiar to developers who have worked with other software packages based on eclipse, including other Xilinx software. 
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Xilinx runtime library (XRT)
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Domain-specific
development 
environments

Vitis core 
development kit

Vitis accelerated 
libraries

Vision & Image
Processing

Math & Linear
Algebra

Vitis AI Vitis Video

Partners 
Genomics,

Data Analytics,
And moreQuantitative 

Finance

Analyzers DebuggersCompilers 

Vitis Unified Software Platform

Edge Deployment On-Premise Deployment Cloud Deployment

6

Presenter
Presentation Notes
Now we’ll look at the Vitis software stack looks like. Starting from the bottom, the Vitis target platforms can be edge, or embedded devices, or accelerators like the Alveo platforms mentioned previously. The target accelerator can be installed in your local computer – we call this on-premise, or an accelerator in the cloud. {CLICK}The Vitis core development kit includes all the tools you would expect to allow you to build your application. The compilers include the software compiler to build the application that runs on your host CPU, and also the hardware compiler, which runs under the hood to build your hardware design. I mentioned on the previous slide the Vitis Debug tools and the Vitis Analyzer to help debug, verify and optimize your design. The development kit sits on top of XRT, the Xilinx runtime library. This is an open source runtime library that includes drivers for interacting with the target accelerator board. {CLICK}Moving up the stack, there are a number of open source accelerated libraries for Vitis covering different domains such as vision and image processing, math and liner algebra, and quantitively finance. Vitis AI supports some of the popular machine learning frameworks including TensorFlow and Caffe. This allows software developers or data scientists to drive Vitis from the  development environment of their choice. Other domain specific development environments, libraries, and third party packages can also be used with Vitis. 
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Build: Extensive, Open Source Libraries 

https://github.com/Xilinx/Vitis_Libraries
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Presenter
Presentation Notes
Vitis Accelerated libraries are a collection of libraries for performance-optimized out-of-the-box acceleration. Libraries are available for multiple application domains including vision and image processing, finance, data analytics and database, compression, and security. They also include common functions that are used across domains; math, linear algebra, statistics, digital signal processing and data management. The source code for the Vitis libraries can be found on the Xilinx Github. This can be cloned, where you can then include the libraries you need in your own project. 

https://github.com/Xilinx/Vitis_Libraries


© Copyright 2020 Xilinx

Vitis AI: Deep Learning Acceleration Stack
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Presenter
Presentation Notes
Vitis AI is a suite for Deep Learning acceleration. Again, starting at the bottom, Xilinx provide a number of deep learning processing units (DPUs) or domain specific architectures. This currently includes DPUs for CNNs, convolutional neural networks, LSTM, Long short term memory recurrent neural networks, and MLP, multi-layer perceptron networks. Each of these DPUs or type of deep learning network is typically better suited to different tasks such as classification, identification, text or speech recognition, anomaly detection. Vitis AI DPUs are pre-optimized hardware blocks that can be dropped into your design. Again XRT< the Xilinx runtime will be used to interact with the target platform where the DPU is running.The Vitis AI dev kit includes tools to quantize a pretrained model, compiler it to the hardware target, and tools to profile and optimize the design. For example, the optimize can prune the network to improve efficiency and performance. Different types of models from popular machine learning frameworks are supported in Vitis AI . 
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Presenter
Presentation Notes
An application program is split between a host application and hardware-accelerated kernels with a communication channel between them. The build process follows a standard compilation and linking process for both the host code and the kernel code. The host program, which can be written in C/C++ using OpenCL™ API calls, is built using the GNU C++ compiler (g++)Each source file is compiled to an object file (.o) and linked with the Xilinx Runtime (XRT) shared library to create the executable that runs on the host CPU. The hardware kernel code can also be written in C or  C++ and OpenCL. RTL can also be used to create hardware kernels.  The hardware kernel is built with the Vitis compiler (v++). The Vitis compiler compiles the kernel code into a Xilinx object file and links the object files into an FPGA binary file (.xclbin).
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Development Platforms for ALL Developers
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Presenter
Presentation Notes
Xilinx has been transforming from a silicon vendor to a software programmable platform providerHowever, it’s important to understand that we continue to support all developers. Vitis intends to provide a framework and development environment at the right levels of abstraction for software developers.We continue to support hardware developers working on lower level hardware designs with Vivado, and embedded and SoC embedded developers. Vitis provides higher level abstractions and support for higher level languages for software developers, and also domain specific developers including AI and data scientists. 
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Thank You
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Resources

Time Topics
Vitis webpages http://www.xilinx.com/vitis
Alveo webpages https://www.xilinx.com/alveo
Vitis Accelerated 
Libraries

https://github.com/Xilinx/Vitis_Libraries

User guide: 
UG1393

Vitis Unified Software Platform Documentation
(Check for latest version)

User guide:
UG1414

Vitis AI User Guide
(Check for latest version)

User Guide:
UG1352

Get moving with Alveo

Free ebook Parallel Programming for FPGAs
(http://kastner.ucsd.edu/hlsbook)

http://www.xilinx.com/vitis
https://www.xilinx.com/alveo
https://github.com/Xilinx/Vitis_Libraries
https://www.xilinx.com/support/documentation/sw_manuals/xilinx2019_2/ug1393-vitis-application-acceleration.pdf
https://www.xilinx.com/support/documentation/sw_manuals/vitis_ai/1_0/ug1414-vitis-ai.pdf
https://www.xilinx.com/support/documentation/sw_manuals/ug1352-get-moving-with-alveo.pdf
http://kastner.ucsd.edu/hlsbook/
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