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Lecture Topic Week Details
Introduction to mobile graphics 1 Introduction to the different graphics APIs available and how
technologies they compare.
1-2 How the simple triangle graphics program has been written using
Basics of the PowerVR Framework, and the PowerVR SDK. How to separate the triangle code out of the
simple Object Orientated Design main drawing function and into its own class.
2-3 Comparison of mobile’s dominant graphics hardware, an
Introduction to mobile graphics introduction to the concerns relating to power consumption and
architectures performance, and to understand the cross-platform/cross-
compilation benefits of OpenGL ES. The PowerVR Graphics
architecture case study will be outlined.
3-4 Learn about the main technologies used in mobile graphics SDKs
Introduction to graphics SDKs and forums up to OpenGL ES 3.2 and to learn how to use some of the SDK
utilities and how to use forums for help.
Texturing 4-5 How texturing works, including the coordinate system and
performance concerns.
Transformations 5 How transformations and lighting can be applied to vertices,
including translations, rotations, and how to apply lighting.
OpenGL ES basics 6-7 Learn the basics of the OpenGL ES commands and Shader
Language.
OpenGL ES lighting 7-8 Learn how to use different lighting models to illuminate objects
in a scene.
Reflection and Refraction 9 Learn how cubemaps can be created and how they are used for
calculating reflections and refractions.
Introduction to Vulkan 9-10 Introduction to Vulkan and a comparison with OpenGL ES.
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Tools & FHIX

¢ Xilinx Vivado 2019.2 WebPACK

*  Microsoft’s Visual Studio Code
*  PlatformlO with Chips Alliance platform, which includes: RISC-V Tool-chain, OpenOCD, Verilator HDL
Simulator, WD Whisper ISS

¢ Digilent Nexys A7 or Nexys 4 DDR FPGA Board
¢ RISC-V Core & SoC

- Core: Western Digital’s SweRV EH1

- SoC: Chips Alliance’s SweRVolf

NE YL Lab 8 Interrupt-d'rlven GPIO »

- Introduction to SweRVolf’s interrupt support

- Overview of the main changes to the controller
- Examples in C and assembly

Lab 0 Introduction
- Direct to Quick Start Guide or Getting Lab9 Timers
Started Guide - Understand the timer controller obtained from
- Overview of Tools Opencores an online community for the
- Overview of Labs development of gateware IP (Intellectual
] ] Properties) Cores in the spirit of Free and Open
Lab 1 Vivado Project

Source collaboration.

- Simulation (Verilator).
imulation (Verilator) - Examples in C and assembly

- Creating a Vivado project using SweRVolf

RTL (Verilog), generating a bitfile and Lab 10 | Serial Buses
downloading it onto the Nexys A7 FPGA - SPI, 12C, and UART
board. - Understand the serial bus controllers obtained

from OpenCores.

b2 & Prog R - Examples in C and assembly

- Example C program

Lab 11- | Understanding and Modifying the RISC-V Datapath
15 - Diagram of the core structure

- Instruction flow through the pipeline

- Hazards and how to deal with them

Lab 3 Assembly Programming
- Simulation - using Whisper, the SweRV-ISS,
Instruction Set Simulator

Lab 4 Function Calls - Implement new instructions and execute them

- RISC-V ABI on the board (use

- Procedure Calling Convention - Understand the Branch Predictor and make some
Lab 5 C with Assembly Code changes to it

- Embedding - Understand superscalar processing

assembly code
with C

Lab 16- | Understanding and Modifying the RISC-V
Lab 6 Introduction to I/O 20 Memory Hierarchy - Understand the

- Program-driven GPIO operation of the memory hierarchy

- Overview of Nexys A7 1/0 including cache hits and misses.

- Cand Assembly Programs - Test different cache sizes, configurations and

Lab 7 7-Segment Displays management policies
- Build 7-segment display decoder for driving - Understand the cache controller
Nexys A7’s built-in - Understand the ICCM and DCCM
7-segment displays Lab + potential additional lab(s)

Examples in C and assembly 21+
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Module Unit Course
Module 1. Introduction 1. Introduction and Getting Started Lecture 1: Introduction to Edge Al.
to Edge Al
Lab 1: Getting started with the Pumpkin platform
and NCSDK
2. Data acquisition and processing on Lecture 2: Image processing fundamentals
the Edge Lab 2: Image acquisition and processing with
OpenCV
3. Introduction to Machine Learning on Lecture 3: Introduction to Machine Learning
the Edge
Lab 3: Basic Machine Learning on the Pumpkin
board
Module 2. Image vision 4.lmage classification Lecture 4: Image classification on edge devices
Lab 4: Developing an image classifier on the
Pumpkin board with NCSDK
5.0bject detection Lecture 5: Object detection on Edge devices
Lab 5: Object detection for autonomous vehicles
6. Image segmentation Lecture 6: Image Segmentation
Lab 6: Image Segmentation for Security Cameras on
the Edge.
Module 3. Speech and 7. Automatic Speech Recognition (ASR) | Lecture 7: Automatic Speech Recognition for Edge
natural language Devices
processing Lab 7: Voice control of an Edge device
8. Natural Language Processing (NLP) Lecture 8: NLP Fundamentals
Lab 8: Automatic question answering on Edge
devices
Module 4. Advanced 9: Advanced NCSDK and OpenCL usage. | Lecture 9: Advanced NCSDK and OpenCL usage.
topics -
Lab 9: OpenCL-based pre- and post-processing
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