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¢ 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

Lab 8 Interrupt-driven GPIO
- SweRVolf’s interrupt support 27
- HESa{o| Fa WA A e

ME UE

Lab0 A0 - Cand assembly Of K|
- Alar e OPLHHM Lab9 Timers
i I:;SI?:A 27 - FRAURE LAY YL 2 Gateware

1 (K[ & THAHH) 20| TH L2 2[5 Hgﬂfc"

Lab 1 ; = 2 M E
o Entet U 91%L| EJOl M (Opencores) @12 EFO|D} HE &2
- Simulation (Verilator). o
- SweRVolf RTL(Verilog)= A& 3 Vivado IH
Z2HME Mo, HE ot 4 3 Nexys A7 FPGA - Cand assembly 0 A
HEO CIREE Lab 10 Serial Buses

- SPI, 12C, and UART
- OpenCores Ol A| 7} 2 serial bus controllers O| S

- C and assembly Of| A|

Lab 2 C Programming
- C program Of| A|

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

Lab 11-15 | Understanding and Modifying the RISC-V Datapath

Simulator & O &2t Simulation - Diagram of the core structure
Lab 4 Function Calls - pipeline 0| A{ 2| &0
- RISC-V ABI - Hazards @t CF2 & B

- Procedure Calling Convention . . o
& -HEO A MZ2 instructions &-& 1} A1l

Lab 5 c with O 1 £ 2| Code - Branch Predictor O[3l 2 =78 &
- Embedding Assembly code with C

- Understand superscalar processing 9| o]}

Lab 6 Introduction to I/O
- Program-driven GPIO Lab 16-20 | RisC-v Memory Hierarchy =& 1} O|3f
- Nexys A7 /0 2 7Y

_cotojMea =2

- Cache hits and misses= X2t memory

hierarchy S2+2| O|sf

Lab 7 7-Segment Displays -CHY Bt csche 37|, 7+ & 22| M HAE
- Nexys A70] L{EHE 7M| I HE CIAZE|0| 5
fet7MAME CIAEY 0| C|2H T35,

- C and assembly Of| &|

mjo

- Cache controller 0|3}

-1CCM and DCCM O] 8}

Lab 21+ + potential additional lab(s)
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(2) SiFive SoC € At&3%t SparkFun RED-V “Red Board"E 0|-&%t MPU (microprocessor).
(3) "AZE 30" Xilinx FPGA Off ¥ ~E C[X[22] "SweRV" EH1 20{& T3,
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“Introduction to Mobile Graphics, 2020 Edition” 0| A 2| 2= Xt=&= H[=0|AM A E L[
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GPU 0 A Open CL & T¥i3l1 28 =213 e Mysie WHS B0f SL|Ct
o N32= 2= HE AFE 52 GPU O M = JAEZ SGX530 0| HAE|=
Open CL E2IO|HE &A1 Q
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HYHO| =[O A& L
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O M2 9 71o| AAAM Ctlo] 7jErE 7|EtS 2 StH, Prof. Luis Pinuel Moreno &
Ol A Atz YAlof 2t Edge Al 2] 7|2 ¢1n2|F 8 Prof. Francisco D. Igual
T2 MO (HEES HH ST YA QI 87| 10| - Universidad Complutense de Madrid (Spain)
Mottt
Prof. Xiaohui Duan - Peking University (China)
24 % ool
St Ol < SIAH O10] ZEH/ME = K& up = H:
3 =/ BSc EE 3L CS =1, 0], ZH/H & =01 https://university.imgtec.com/forums/edge-ai/
=3z

Imagination 2| 418 HAFE L2ZELQO /& 7| ES
AW St= SEEED Studio "Pumkin” i300 /{22 E

AL Zo A=A
Module Unit Course
Module 1. Edge Al 27| 1. Introduction and Getting Started Lecture 1: Introduction 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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