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Inflection Point: RISC-V Momentum & Adoption

Open Standard ISA available for all
Engineered for practical Use Cases
Attractive to large Community of Contributors

Modern, “clean slate” design delivers scalability
and superior performance, power and area
efficiency

Reduces the cost of software through
community leverage and broad reuse

RISC-V openness and lack of proprietary lock-in
encourages long-term adoption

“Based on the already sizeable adoption of
RISC-V, we forecast that the market will
consume a total of 62.4 billion RISC-V
cores by 2025"

- Semico Research 2

Bloomberg
“After revolutionizing software, the open-

source movement is threatening to do
same to the chip industry. .. In just a few
years, RISC-V has grown from a college
teaching tool into an open-source
standard being explored by industry
giants including Google, Samsung
Electronics Co., Alibaba Group Holding
Ltd., Qualcomm Inc. and Nvidia Corp.”

- lan King, Bloomberg 3



RISC-V Community Globally Established & Growing

84 Chip

SoC, IP, FPGA

61/0

Memory, Network,
Storage

15 Services

Fab, Design Services

27 Software

Dev Tools, Firmware, OS

4 Systems

ODM, OEM

31 Industry

Cloud, Mobile, HPC, ML,
Automotive

49 Research

Universities, Labs, other
Alliances

450+ Individuals

RISC-V Developers &
Advocates

More Than 750 RISC-\4, Foundation Members in 50 Countries
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Embedded RTOS & Tools For RISC-V

Open Source

Commercial

LAUTERBACH/
SEGGER DEVELOPMENT TOOLS

- WIND

UASHLING Ul AR

Green Hills
@ e

MICI"I|.lm /‘
S,




Linux & Apps for RISC-V
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Debian builds ~95% of packages on RISC-V ¥ perererererererererererarerar

- Milestone in becoming ‘'normal’ architecture | N

- Docker, Kubernetes demonstrated on Debian o . =i
using SiFive HiFive Unleashed

pereentage of packages

Yes, we can! . & & : / |

docker RISC

debian

carlosedp/echo-riscv <
I 2020.745  2020.750 2020.755 2020.760  2020.765  2020.771

clate

Graph predueed October 13th, 2020 - https//buildd.debian.org/stats/
Orchestration Works on Risc-V too!

kubernetes

#RISCVSUMMIT | tmt.knect365.com/risc-v-summit/

Carlos Eduardo dePaula (Sr. Cloud Architect, Red Hat)
RISC-V Ambassador
“The RISC-V Journey Thru Containers to the Cloud” (RISC-V. Summit 2019)

OPENFAAS
#RISCVSUMMIT | tmt.knect365.com/risc-v-summit/




¥ Fedora on RISC-V

AB Open > News > Community > Western Digital Releases Fedora Desktop on RISC-V Tutorial

2018

;v / Western Digital Releases
- Western Digital Fedora desktop tutorial Fedora Desktop on RISC-V

2019 Tutorial

-« ABOpen RISC-V Machine working with SiFive,
MicroChip, Fedora, Debian, and Western Digital
using Unleashed + FPGA expansion board

2020
- EFI Boot on HiFive Unleashed & QEMU

LR LR

Hit any key to stop autoboot: 0
EFI stub: Booting Linux Kernel.

EFI stub: ERROR: Could not determine UEFI Secure Boot status. J,E } TommyThorn @Iamtommythom - Oct1

EFT stub: Using DTB from configuration table @ Itgives me such great joy to install #rustlang via rustup in QEMU VM running
%FIJ ub: Exiting boo ervices and installing virtual addre ETY HFedora #riscv and pull over my projects and Everythlng Just Works(TM).

[ 0.000000] efi: EFI v2.80 by Das U-Boot Thanks to all.

[..]

[ 0.156407] Remapping and enabling EFI services. Q 1 7 8 @ 14 lil

[ 0.168771] smp: Bringing up secondary CPUs ...

[..] e .

[ 3.602015] systemd[1]: Detected architecture riscvé4. 48 Tommy Thorn @iamtommythorn - Oct 9 e
Welcome to . \@ Update: Rust 1.47 was released and can be installed directly from rustup.rs

with no fuss. &

o) 0 Q

Welcome to the Fedora/RISC-V disk image
https://fedoraproject.org/wiki/Architectures/RISC-V

&
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R/

RISC -V’ Software

Project
GCC

LLVM

GDB
binutils
newlib

glibc

Linux Kernel

QEMU

! __aC O MPILER
INFRASTRUCTURE

RISC-V Status
Upstreamed as of 7.1
Upstreamed as of 9.0
Upstreamed as of 8.3
Upstreamed as of 2.28
Upstreamed as of 2.5
Upstreamed as of 2.27
Upstreamed as of 4.15

Upstreamed as of 2.12

Recommended source release

Upstream or https://github.com/sifive/freedom-tools
https://gihub.com/llvm/llvm-project
https://github.com/riscv/riscv-gnu-toolchain
Upstream

Upstream

Upstream

Upstream or https://github.com/sifive/riscv-linux

Upstream



https://github.com/sifive/freedom-tools
https://github.com/llvm/llvm-project
https://github.com/riscv/riscv-gnu-toolchain
https://github.com/sifive/riscv-linux

Eclipse C/C++ Development Environment

@ SiFive Software Products

Freedom Studio

SiFive RISC-V Cross Compiler
SiFive OpenOCD Debugger
SEGGER J-Link Debugger
SiFive QEMU Emulator

SiFive Freedom E SDK Software

Freedom E SDK

Bare Metal Software Development

Example Programs

Industry Standard Benchmarks
Board Support

Metal Library

Freedom Tools

RISC-V Development Tools
GNU Newlib Toolchain

« OpenOCD

« QEMU

« SDK Utilities

 Trace Decoder

« XC3SPROG

Freedom U SDK

Linux Software Development
« Yocto/OpenEmbedded

» Bootloaders

« Board Support

* Device Tree Binary

* Linux Kernel Images

« Disk Images
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Mini-ITX PC Form Factor with
ATX 24-pin Power Supply

SiFive FU740 Processor

SiFive 7-Series 64-bit RISC-V Connector
Core Complex
4x U74-MC & 1S7 Core 2
2MB L2 Cache oy »
~ 16 PCle® Expansion Slot
(PCle Gen 3 x8)

e T

8GB DDR4 Memory -
32 MB SPI FLASH NVME M.2 2280 (PCle® Gen 3 x4)
MicroSD Card Slot
‘ »
_ # /
4x USB 3.2 Gen 1 Ports Gigabit Ethernet

M.2 Key E Wi-Fi/Bluetooth

Cop& © 2020 SiFive. All Rights Reserved. \

MicroUSB Console Connection
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SiFive FU740

J

|

U74 Core T U74 Core 2 - SiFive 7-Series Multi-Core
RISC-\/° RISC-\V/BE Application Processor
. : L11$  L1D$ L11$  LID$ B 2 ’ - 64-Bit 8-Stage Dual-Issue,
PR m‘*@“f @(? o] e e 3 U74 Core 4 _\Ec ' Superscalar RISC-V Core
e ey, | RISC-\V/° RISC-V1 B Application Core Complex
i o 1=a I L11$ L1 D% L11$ L1 D$ = *  4xSiFive U74 Cores
[ i S7 Core 5 «  RV64GC (RV64IMAFDC)
i . e 32KB 1% Per Core
e Yo =1 i .o + _32KB D$ Per Core
St R L11$  SRAM Boot ROM - :
T e : ¥ _ Single Embedded S7 Core
— T o T 7] < Coherent Fabric s T «  RV64IMAC
2 e 16KBI$
2MB L2% < - - 8KBDTIM
o [NUARTIN
§ 2MB Coherent Banked L2$
= Integrated PCle® Gen 3, DDR4, &
/O




Key RISC-V Open-Source Projects

UEFI

EDK2 Upstreamed
September 2020

GitHub:

/riscv/riscv-uefi-edk2-docs

7

>|( tianocore

V8

Google Javascript Engine
TurboFan Compiler
The Ignition Engine

WebAssembly Compile

RV64IMAFD Support

GitHub:

/v8-riscv/v8/wiki/Project-Roadmap
v8-riscv/v8/wiki/Work-groups

F ‘t‘j

® (S8
®

Java

Initial porting work done on

OMR/Openl9/OpenIDK

GitHub:
/AdoptOpen]DK/openjdk-build

Binaries:

https://ci.adoptopenjdk.net/job/jdkll-

linux-riscv-openj9-build/

(-

FOUNDATION

Oper{)

AOSP

Looking for Partners!
Porting begun by ISCAS —
PLCT Lab

GitHub:

[aosp-riscv/
/guoyinchen/riscv-aosp-
soong/tree/riscv-android-10.0.0
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Thank You
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FOOTNOTES

1. A New Golden Age for Computer Architecture, By John L. Hennessy, David A. Patterson, Communications of the ACM, February 2019, Vol. 62 No. 2, Pages 48-60
https://cacm.acm.org/magazines/2019/2/234352-a-new-golden-age-for-computer-architecture/fulltext

2. Semico Forecasts Strong Growth for RISC-V, https://riscv.org/announcements/2019/11/9679/

3. Intel and Softbank Beware. Open Source Is Coming to the Chip Business, https://www.bloomberg.com/news/articles/2020-01-22/open-source-transformed-software-
the-chip-industry-is-next
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