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KEY TAKEAWAY: 2019 loT Commercial Adoption Survey

What are your plans for implementing loT solutions based on open source technology?

60% of companies are factoring

open source into their loT deployment
plans. This clearly means the

dominant loT platforms in the market
will either be open source or based on
an open source core.

We are looking at We are looking  We are looking Don't know

purely proprietary at a mix of at purely open
(closed source) proprietary and source loT
loT solutions open source solutions
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2019 loT Commercial Adoption Survey

Top 3 advantages of using open source technologies

(% of question respondents)

disgids

G omp
“l

LA
- =

(RIGHT (€) 2320, £G!

¥ -
1 S




OpenHW Group Software Task Group

Compiler tool chains (GNU, LLVM, proprietary) and
Operating systems (RTOS, *nix, *bsd)

Tool chain Includes assembler, linker, debugger and
libraries

Processor and platform models (ISS, cycle
accurate, QEMU, OVPSIim)

IDEs (Eclipse family, PlatformlO, proprietary)
Benchmarking (specifically Embench)

Demonstration applications
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v

Create a thriving commercial ecosystem for CORE-V software tools, models and operating
systems

To see those tools, models and operating systems which are open source maintained as
part of official upstream distributions

ECLIPSE
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Powering the world’s leading commercial loT solutions

E: . a

Things Edge Cloud
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loT Working Group Member Organizations

Strategic members @ BOSCH

Invented for life

() EUROTECH

Imagine. Build. Succeed.

& RedHat
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s SArSYsOp

Software Toolsmiths
= Eclipse Platform Committer

C Eclipse CDT Committer
@ Eclipse Passage Project Lead

Leading IDE effort GRrROUP
Hiv¥ OPENMHW
at Software Task GrOUp EEE__E‘E“E"': PROVEN PROCESSOR IP
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What do we expect from IDE?

onfigurability
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CORE-V IDE already aggregates:

2 About CORE-V IDE a X

CORE-V IDE
Version: 0.1.0

(c) Copyright OpenHW Group and others 2020.
Visit https://www.openhwgroup.org/

This product includes software developed by Eclipse
Foundation, https://www.eclipse.org/.

-=:-§!Ih This product includes software developed by other open
"?..-‘._-..:55.- source projects including the Apache Software Foundation,
-.::::é.".!'," https://www.apache.org/.

-------
------

ceed

@ Installation Details

& Eclipse Modeling Framework

& Ec
& Ec

& Ec

ipse Platform
ipse CDT

ipse Embedded CDT

(GNU MCU/ARM
Eclipse Plug-ins)
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® Eclipse Modeling Framework

The EMF project is a modeling
framework and code generation facility
for building tools and other applications
based on a structured data model.

Learn more:
https://www.eclipse.org/modeling/

(ECLIPSE
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& Eclipse Platform

OSGi-based extensible runtime

Workspace to manage project metadata
“natures” and “builders” to process content
SWT and JFace to create reusable Ul
Workbench model to organize perspectives
p2 to resolve dependencies during update

User assistance capabilities
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€ Eclipse CDT: the right choice for IDE

@ NE NP Bestolic SINDEL

"
Composer
[T P Renesas G B T Gmm

CrossCore :
DAVE Xtensa Xplorer DS-5 . Cevelo
- - CCES Developer P

(infineon  cadence QM QoS  imperas ETAS [EER:

AHEAD OF WHAT S POSSBLE™

Snapdragon " Wind River | x
XSDK SoftConsole Debugger Workbench . > COSIDE

£X||.|NX LYN?% & Microsemi QI.IALCOMM WIND RIVER ‘y, Eosepa
BRFTNARE == (ECLIPSE

FOUNDATION

Simplicity
Studio

SILICON LABS
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€ Eclipse CDT: project configuration

b4 Properties for rtc_func_riScy_rv32m1_vega e Properties for rtc func riScy_rv32m1_ vega
o Preprocessor Include Paths, Macros etc. & v
‘ type filter text ‘ Settings & v o ‘WL‘ B EIN R
T » Resource
» Resource Builders Configuration: { debug [Active ] - HManage Cmﬁguraﬁons...J
Builders Configuration: [ debug [Active ] - “ Manage Configural . c/c++ puild
~ C/C++ Build Build Variables
i i <=Provid
Build Variables f::gr:mm B il
e I
Environment 4 DTool Settings | HToolchains| JDevices [JContainer Settings  #Build Stg Settings Languages Setting Entries ‘ ‘
Logging Tool Chain Editor Assembly { CDT User Setting Entries |
Name: ' GNU MCU RISC-V GCC (riscv-none-embed-gcc) ~ C/C++ General ) Exported Entries from Referenced Projects [Shared] ‘ Edit... ‘
i CDT Managed Build Setting Entries [ Shared
Tool Chain Editor » cDode Ana'yjs ’ CDT RIr <Gc \\p\ r"tug< St
Architecture: ‘ RISC-V - J ocumentation v & SC-V Cross uilt- er Settings
» C/C++ General File Types @ /homefi a6 p— abtis ‘ . ‘
Git Prefix: ‘ riscv32-unknown-elf- ‘ Formatter @& fhomefjonalvriscyvegaboards D
Linux Tools Path Indexer .3 ise ds/rv32m1_veg )_apps/rtc_func ‘7’““& i ‘
» MCU Suffix: | ‘ Language Mappings & /hy iscvitoolchain/riscv32-unknown-elf-gcc/lib/gec/riscv32. 7"
. Paths and Symbols & /h iscv/toolchain/riscv32-unks If-gec/lib/gec/riscv32 ‘ Move Down
Froject Natires C compiler: ' gec ‘ Preprocessor Includ @ /h iscv/toolchain/riscv32-unk If-gcc/riscv32-unknor | -
Project References Profiling Categories @& /h iscvitoolchain/riscv32-unk If-gcc/riscv32-unkno’
Run/Debug Settings C++ compiler: ‘ g+ ‘ Gt # CPU_RV32M1 riScy=1
o Linux Tools Path =
b Task Repositary Archiver: l ar ‘ » MCU @ sSetting entries for this provider are supplied by the system and are not editable.
TaskTags y v Project Natures [ Show built-in values
» Validation Rl ‘ Objcow ‘ Project References
il . Restore Defaults Apply
WikiText Listing generator: ‘ objdump ‘ — : E \ H J
Size command: | size | ® l Cancel ‘ m
v Preferences + X
1 type filter text ‘ Global RISC-V Toolchains Paths (v Sy
Global ARM loolchains Paths i 5 : = =z TS =
bl Bab bR path Configure the locations where various GNU RISC-V toolchains are installed. The values are stored within Eclipse.
Soud! BicHant Pat Unless redefined more specifically, they are used for all projects in all workspaces.
©) Global Jumper Path @ CLIPSE
1/
Global OpenOCD Path | .
18 pe Default toolchain: | GNU MCU RISC-V GCC v || FOUNDATION
Global pyOCD Path




€ Eclipse CDT: before & after

v rkspace - dhry Yy .c-Ecli file Edit Source Refactor Navigate Search Project Run Window Help
File Edit S Refactor Navigats Si h Project Run Window Hel, : H H
e Sl o e AT B e = KIII‘ l# Debug v | | [E] rtc_func_riScy_rv32m1_vega deb v [ : > B @ : @ - : 2
4 Debug v || (& rtc_func_riscy_rv32m1_vegadeb ~ ¢ | | [ = i — ” . i . . ”
EIEII “ = I R (>IN R e PRER| S BIETOTA SO A ST OOy
R (I ENR R | EE SiBIEYOY Qi = epacieze B o
p A X . ‘ Quick Access ‘:‘ 5 B :#.|
> 45 Debug | [{; ProjectExplo 2 | = O ¢ dhrystone.c 23] = m ®=V %{'E(ﬁ (o} 23] 25 = m ]| _;‘
45 Debug [{ Project Explo 5% [€] dhrystone.c sz] - 8 * a s
E 2 ~ . o E °
- R | 9 * File: dhry 1.c (part 2 of 3) * B R * =
= o 22 « & > dhrystone [riscv-ovps! aster’ 3
D e a  * File: dhry 1.c (part Lt LL),(I e [riscv-ovpsim master] i? z . e S i < i
w iz% > dhrystone [riscv-ovpsim master] 10 * » ¥ Binaries i3 | ' : y 4 u Swdioh o
» ¥ Binaries qll * Date: May 25, 1988 ~ @ Includes 13 * Author: Reinhold P. Weicker o stdiibh e
ihrvston 3 q » /home/jonah/riscv/toolchain/rit] 14 * L
» B dhrystone.c 13 * Author: Reinhold P. Vel - ameores R 15 # Mic_secs_Per_Second ===
» %5 dhrystone RISCV32.elf - none/le] 14 = » (= /home/jonah/riscv/toolchain/rit | 16 */ e -
15 » (= /home/jonah/riscvitoolchainyrit | include "stdio.h"
» 35 dhrystone.RISCV64.elf - [none/le] i 17 #include "stdio. i v
E 10 | 3%/ ; S /booo ; ; S #include <stdlib.h> # ssirikassind
—_— R 17 #i "otdig b 2 vl 19 # Ident 1 &
r"R S - 18 Mﬁ,ﬂ.Wngﬁﬂﬂiﬂ;ﬁz » (2 /home/jonah/riscvitoolchainyri: | 366 7% o Wit k22
g ; % £
19 » (= /home/jonah/riscvitoolchain/ric. 2] HEEEFEEEEEFEAEAE A AR ARSI I IR A A A A A S i —
=Y £ lent_:
S 4 209 /* » (= /home/jonah/riscvitoolchain/ric 22 *
. 21 23 | * "DHRYSTONE" Benchmark Pro| # Identd
2 errors, 3 warnings, 0 others 2 = » [ dhrystone.c P2 # 1dents
Description 23 * “"DHRYSTONE » 5 dhrystone.RISCV32.elf - [none/le] 25 * & Enurr;eranon-int
. 24 x eeeeeeeee- » %% dhrystone.RISCV64.elf - [none/le] 26 * Version: C, Version 2.1 ‘
w @ Errors (2 ltems.) 25 * % dhrys 27 | * » @ (anonymous)
@ Program "riscv-none-embed-g++" no 26 * Version: C, Version 2.1 28 * Filte: dhry.h (part 1 of 3) @ Enumeration : enum
@ Program "riscv-none-embed-gcc” 27 | * ! Problems 231 = e 29
T s * File: dhry.h (part 1 ‘ 30 * Date: May 25, 1988 # ol
» 8 Warnings (3 items) 29 2 P - 31 * # true
30 Dar May 25, 1988 - = 32 * Author: Reinhold P. Weicker falie
31 ¥ 0 errors, 3 warnings, 0 others 33 * Siemens AG, AUT E 51 * .
32 Author: Description 34 = Postfach 3220 @ One_Thirty:int
» & Warnings (3 items) 35 : 8520 Erlangen @ One Fifty:int
36 Germany (West) @ Capital_Letter : char
37 | * Phone: [+49]- i
| :

] (ECLIPSE
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€ Eclipse CDT: rich debug information

« Variables, Breakpoints, Expressions & Hovers

== Disassembly £3 \

o Disassembly

— Instruction Stepping

— Gradients to easily visualize stepping

« Memory Browsing with Annotations
OMemoryBrowsers| s

00004874
#2213
00004876
214
000048fa:
215
000048fe:

$sp

00004906

OXTFFFFFFFc530- $sp <Traditional> 33

00004908:
225

OxBB00TFFFFFFFC538 E:r24758DOOO/?TIbOQOﬂBQOC@GUDOOd

Arsp ~ kw

OxB0807FFFFFFFCS408 [F7FOGBAB 0000 /1 ( (JF7E31608 0000/ Fif]

OxBB8007FFFFFFFC558

OxBB007FFFFFFFC560

OxB8007FFFFFFFC578

OxBB8907FFFFFFFC5880

OyRAAATEEEEEEErCSON

~arg afunc
00000001 0000LO0O F7FB6BIO 0CEO0000

FFFFC5CB 00007FFF [@BSBAAAL Conooood

scall

668BD468 00000600 008BD40O8 CEBOOO0L

808D3436 20000089 T LEE]
~result

ETEOARAR AANOOTJELCE E7ERACTeCS DAAATELEE

L A R R

gl < IS

Myyy. . i

e4q..

“kAL

e s

0000490cC:
00004910:

? 00004912:
00004916
227
0000491a:

e

jal ra,0x4416 <RTC SetCL
date.year = 2015U;

ki a5,2015

sh a5,-76(s0)
date.month = 11U;

1i a5,11

sb as5,-74(s0)
date.day = 11U;

1i a5,11

sb a5,-73(s0)
date.hour = 11U;

1i a5,11

sb as5,-72(s0)
date.minute = 11U;

1i a5,11

sb a5,-71(s0)
date.second = 11U;

] A8 _11

h [ Debugger Console

*% Call Hierarchy

(ECLIPSE

FOUNDATION

TION 4.0 INTERNATIONAL LICENSE (CC BY 4.0)
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€ Eclipse CDT: CLI tools integration
 Integrated Terminals and Consoles

o Debugger Console View
— Full GDB command line experience with all the niceties of an IDE

e Terminal View

— Serial Connection target
— Telnet/SSH (e.g. to openocd)
— Local terminal (e.g. bash)

%5 Debug 53 i&‘j ProjectExplo = B

R 0> 00 @M | BB

A
~

« [c]rtc_func_riScy_rv32m1_vega debug oper
w ¥ rtc_func_riScy_rv32m1_vega.elf
s openocd
s riscv32-unknown-elf-gdb

| [€] rtc_func.c % ‘

234 date.minute = 11U;
35 _.date second = 1111.

&8 Terminal 83 l ) Console {§}} Registers {3 Exe

(@ jonah-xps13 (B sdevityACM1 8\

Please choose the sub demo to run:

1) Get current date time.

2) Set current date time.

3) Alarm trigger show.

4) Second interrupt show (demo for 20

|select:[

(ECLIPSE

FOUNDATION
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& Eclipse Embedded CDT

create/build/manage embedded ARM/AArch64/RISC-V
applications

ready to run templates for some ARM Cortex-M processors
debugging support via JTAG/SWD

examine and modify peripheral registers during debug
sessions

supports a wide range of 32 and 64-bit toolchains

Learn more https://projects.eclipse.org/projects/iot.embed-cdt

22
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L
8 (!.juh [ilg@berry. ~] i%eclipseworkspace—f... DST Discovery kit for ...

File Edit Source Refactor Navigate Search Project Run Window Help

berry:1 (ilg) - TigerVNC

eclipse-workspace - f4b/src/main.cpp - Eclipse IDE

[iew @ 8w » BNIRe BPET S B O Q_Uy B 4§~ ]
v il vt s v | E% Q im .
: S~ oAU
%# Debug %2 5 Project = O  [g main.cpp X = 0O |0-VR %B &E ™ \w
= i» 8 " blinkLeds[i].turnoOn (); BE

~ [E]f4b-gemu [GDB QEMU Debugg

v i2f4b.elf
~ ®Thread #1 1 (CPU#0 [runr

= main() at main.cpp:204 '

emu-system-gnuarmeclips
» arm-none-eabi-gdb

Writable

// First second is long.

timer.sleep (Timer::FREQUENCY HZ); -argc int 1

» Fok
for (size_t i = 0; i < (sizeof(blinkLeds) / s »rargy char

{ ) ®:seconds uint32_t
blinkLeds[i].turnoff ();

»-:loops
timer.sleep (BLINK_OFF

++seconds;
trace_printf ("Second 9

22 if ((sizeof(blinkLeds)
& Console &% i Registers (2] Pr¢
f4b-qemu [GDB QEMU Debugging]
Hello ARM World!

Standard output message.
Standard error message.

WoJ"IS"MMM

%
System clock: 168000000 Hz . j‘";a:‘a.
[led:green on] % ) uz[r]h-,-s

[led:orange on]
[led:red on]
[led:blue on]

]

Smart Insert

o) 12

A1an02sip-pizeuns/

584 |© ©| vad
534 |@ @] v3d i

904{® ©| sad
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ECLIPSE



24

Eclipse LPS4J PlatformIO Eclipse Passage

Eclipse LPS4E
Embedded License checks
LSP & DAP development Usage constraints
ECLIPSE
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® Eclipse 5Pl O

Java implementation of VSCode's language server
protocol (LSP) and debug adapter protocol (DAP)

Learn more about LSP:
https://microsoft.github.io/language-server-protocol/

Learn more about DAP:
https://microsoft.github.io/debug-adapter-protocol/

(ECLIPSE



& Eclipse LSP4E

Move heavy tasks like AST building and traversing to a
“language server” (separate process)

void f(String s){

int len = s.

PROTOCOL

@ lastindexOf(int ch) : int - String '

@ lastindexOf(String str) : int - String
@ lastindexOf(int ch, int fromlIndex) : int - String

EDITOR (S) @ lastindexOf(String str, int fromindex) : int - String LANGUAGE SERVER

@ length() : int - String

26 COPYRIGHT (C) 2020, ECLIPSE FOUNDATION, INC. | THIS WORK IS LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENSE (CC BY 4.0)
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Development Tools Debuggers

Debug
Adapter
Protocol pabugee

Node.js
Debug
Adapter

Python

: Generic
Editor Debizoes DAP Debug
Adapter

CH#
Debug
Adapter

Generic
Debugger

(ECLIPSE
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PlatformlO is a professional collaborative platform for embedded development that
support multiple IDE including Eclipse

o 800+ target boards (development kits)

e 20+ software frameworks

(Arduino, ARM mbed, CMSIS, ESP-IDF, FreeRTOS, STM32Cube, Zephyr RTOS, and others)

¢ 30+ semiconductor architectures and development platforms
(ARM, AVR, Espressif 8266/32, MCS-51, MSP430, PIC32, STMS8, RISC-V, and others)

e Over 10,000 libraries

o All famous operating systems
(Windows, macQS, Linux, FreeBSD, Linux ARMvé+, card-sized PCs)

ECLIPSE



i @ X > BN B O Q- ®S B @3
({5 Project Explorer 82 = B 45 Debug ¢ o o goer i v= 08 5
H 1 1 u =& v[ElPlatormio b1 Debug As >
([ ] MUltI-boa rd and MUItI'a rChIteCtU re _— = T 7 %‘_Tgfw:r::lare.e‘ Debug Configurations... E
. . ’ V:ecm:ied Targets v 2 Thread  Organize Favorites... \2
i ! @
programming experience D Pltornio: i = ot o35 ue872 5
4 Plzﬁ::m; Re?u:ld C/Ces Project W platformio -c eclipse debug -d [Volumes/MEDIA/Downloads/eclipse --intel 0
. . . . . latformiO: Test
L4 Debugglng Unlt TeStIng StatIC AnalySIS ) PlatformiO: Update platforms and | % EXPressions 53 RERRRPEE =o &
’ ’ ’ ) PlatformiO: Upload te X% v 0
° . latformlO: Upload SPIFFS image Expression Type Value
Firmware Inspection, and Remote _ © PltformiO: Upload using Progami g :
'% Binaries v » PM Pm* 0x40000400
» E} Archives b (SCTRL volatile PM_CTRL Type (..}
Developme nt OUt'Of'the'bOX ¥ [s Includes > ESLEEP volatile PM_SLEEP_Type (...}
> = lio b (8 Reservedl const RaReaf 161 0x40000402
- Name : CTRL
. | main. ameDetails:{reg =0 "\0'}
e Developers can work simultaneously on the Defoult:L.. 3
|.c] main.cpp ‘f] main.cpp ‘fe] wiring.c R =ml =i Disassembly $3 Outline Variables Lol
same embedded project using different A — S ccsionbers 10| [ 9 ot
e -
1 1 60  // Set Systick to 1lms int 1, ! 1
development environments and the favourite S R et | S Rl P o
9 » 00004a92: | ldr r3, [pc, #160] ; (@x4b34
N 63 // Capture error 20004004:  ldr r1, [r3, #32]
operating system G while (1) 2 s e
p g3y o pel &2 2 e
i NVIC_SetPriority (SysTick_IRQn, (1 << _ 00004a9a: str r2, [r3, #32]
C f t f k B ClbEk PR e DL T/ 78 PM->APBCMASK. reg 1= PM_APBCMASK_T
e Code for any supported framework can be I o Sl - R -
0 1/ i & - i1 Registers 83 EE e Y= 08
. 3 1 // // Clock EIC for I/0 interrupts
compiled and uploaded to a target platform in 2 17 PAPBAMASK.reg |- PUAPBRMASK EIC 5 | Moe L Ve
. 74 // Clock SERCOM for Serial iiro o
m|nutes » 75  PM->APBCMASK.reg |- PMLAPBCMASK_SERCOMO ”r1 Y
it -2147483648
77 // Clock TC/TCC for Pulse and Analog ':':rS -536810240
78 PM->APBCMASK.reg |= PM_APBCMASK_TCCQ | | Wira 536871200
d d 80  // Clock ADC/DAC for Anal Name : r@
e Developers no longer have tomanually findand = /e om0 ey
ecimal:
M M < s m “s . v . o Netal 0 .
assemble an environment of toolchains ECLIPSE
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@ Eclipse Passage

Define and control functionality constraints

© runtime-ide - some.licensed.rcp/META-INF/MANIFEST.MF - Eclipse SDK = O X
File Edit Navigate Search Project Run Window Help
5?3'@‘(@?\;#'0'%'?@dﬂLicensing (I X ‘@|¢’|§\
I%Z.)ject E):plorer 8 % Plug-ins s Licensing status = C:ut:;nei@ , B1z=8
v = somelicenst @i ¢, E4 App i P e e s A anifest-Version
> =\ JRE Syste W Erog Cth o @ There are issues with licensing @ Bundle-ManifestVersion
> & Plug-in D @ Bundle-Name
5 @ src Provider Name Version Idenitifier Level @ Bundle-SymbolicName
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What do we have in the nearest plans?

> Integrate toolchain from Embecosm
> Add “Hello World” sample project
> Provide project templates

> Publish binaries to be a foundation for
downstream solutions
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..........
..........
et

1. Create account at https://www.eclipse.org/

2. Sign Eclipse Contributor Agreement (electronically)
3. Specify your GitHub id in your Eclipse profile
4
3)

Fork https://github.com/openhwgroup/core-v-ide-cdt
Don’t forget to add “signed-off-by” to commit message

Example:

Signed-off-by: Alexander Fedorov <alexander.fedorovl@arsysop.ru>
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Questions?

Frédéric Desbiens
@BlueberryCoder

Alexander Fedorov
alexander.fedorov@arsysop.ru
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