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What is Eclipse CDT

* Advanced C/C++ Integrated Development Environment
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http://www.eclipse.org/cdt/

Who am I?

* Jonah Graham @ Kichwa Coders
* Consultant specializing on helping companies leverage Open
Source Software
— Embedded Tools in the Cloud
— Custom C/C++ Workbenches (CDT)
— Multicore Debug

e Eclipse CDT project lead
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Eclipse CDT is Project Based

e Where to start?

—Import Existing Eclipse Project
* For example, from the VEGA SDK
— Create New Project

* Use templates, e.g. Hello World
* Vendor specific templates

— Convert existing code to Eclipse Project
* Add Eclipse CDT project information
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Configure Project

OSDF

OPEN SOURCE DEVELOPER FORUM >

orum

@ g 27y (@)

Cancel

Ad Properties for rtc_func_riScy_rv32m1_vega + X
z Properties for rtc_func_ri5cy rv32m1_vega type filter text Preprocessor Include Paths, Macros etc. - o -
type filter text Settings » Resource
Builders Configuration: | debug [ Active ] + || Manage Configurations...
¥ Resource .
Configuration: | debug [ Active ] Manage C v C/C+ Build
. : -
Builders - - - Build Variables
w CJ/C++ Build Environment [EZEntries  «=Providers
Build Variables - Logging
Environment 4 HTool Settings  BjToolchains Devices  [J Container Settings ~ &-B Settings Languages Setting Entries
Loni I — Tool Chain Editor Assembly {i CDT User Setting Entries
oggin:
g J ) « C/C++ General ) Exported Entries from Referenced Projects [ Shared]
Name: GNU MCU RISC-V GCC {riscv-none-embed-gcc) » Code Analysis » §3CDT Managed Build Setting Entries [ Shared] o
L ear Entries
Tool Chain Editor } Documentation ~ & CDT RISC-V Cross GCC Built-in Compiler Settings
b C/C++ General oo RISC-V - File Types [ /home/jonah/riscvivega/boards/rv32m1_vega/demo_apps
i . # jhome/jonah/riscvivega/boards
Git Prefix: riscv32-unknown-elf- Formatter J . 9
Linux Tools Path Indexer [ fhome/jonah/riscvivegasboards/rv32m1_vega/demo_apps/ric_func
» MCU S Uffix: Language Mappings [ fhome/jonah/riscvitoolchain/riscv32-unknown-elf-geo/libigeo/riscv32
) Paths and Symbols [ /home/jonah/riscv/toolchain/riscv32-unknown-elf-gec/lib/gec/riscv32 i
Froject Natures C compiler: gcc = jhome/jonah/riscvitoolchain/riscv32-unknown-elf-gec/riscv32-unkno!
Project References Profiling Categories [ /home/jonah/riscv/toolchain/riscv32-unknown-elf-gec/riscv32-unkno
Run/Debug Settings C++ compiler: g+ Git # CPU_RV32M1 _riscy=1
¥ Task Repository a Linins Tanle Bath
b Preferences ik
Task Tags
» Validation H | type filter text Global RISC-V Toolchains Paths o - -
WikiText Li GIoDal AKM 100ICNAINS Patns : : : : — e AN
lobal Build Tool h Configure the locations where various GMU RISC-V toolchains are installed. The values are stored within Eclipse.
Global Build Tools Pat Unless redefined more specifically, they are used for all projects in all workspaces. —
Global Jumper Path
B
Global OpenOCD Path Default toolchain: = GNU MCU RISC-V GCC
R Global pyOCD Path
Global QEMU Path Toolchainname: |GNU MCU RISC-V GCC
— Global RISC-V Toeclchains Paths Toolchain folder: | /homefjonahiriscvftoolchainfriscv32-unknown-elf-gec/bin Browse... xPack...
Global SEGGER |-Link Path
® Workspace ARM Toolchains Paths
Workspace Build Tools Path
18 SEPTEMBER 2019
Workspace Jumper Path Restore Defaults Apply
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< oPE

- workspace - d
File Edit Source Refactor Mavigate Search Project Run W
& || ‘#Debug ‘||'E|r‘tc_func_ri5cy_r\.r32m1
>N IR BE R Sl
%5 Debug [ ProjectExplo 83 = B [¢] dhrystone.c 3
& = g *
Sl L 9 * File:
~ 7% > dhrystone [riscv-ovpsim master] 10 *
» ¥ Binaries %é : Date

» Iz dhrystone.c
¥ 35 dhrystone.RISCV32.elf - [none/le]
¥ %5 dhrystone RISCV64.elf - [none/le]

& Problems 33

—+l -
S @

2 errors, 3 warnings, 0 others
Description

= @ Errors (2 items)

3 Program "riscv-none-embed-g++" no

3 Program "riscv-none-eMggd-gec” nol

¥ & Warnings (3 items)

14
15
16

17 #include "si

RS TIANTERES

19

208 /*

21
22
23
24
25
26
27
28
29

xxxxxxxxxx

*/

xxxxxxxxxx

* Version

* File:

* Date:

Author:

Before & After

workspace - dhrystone/dhrystone.c - Eclipse IDE

BR=A. o |

File Edit Source Refactor MNavigate Search Project Run  Window Help
K|t ® | 45 Debug | | [c] rtc_func_riScy_rv32m1_vega deb
Cw Db - SR T

%5 Debug |7 ProjectExplo 82 | = O

S =) =

- %’ > dhrystone [riscv-ovpsim master]
» #F Binaries
w [l Includes
b (= fhome/jonahiriscv/toolchaindri:
b (= fhome/jonahiriscv/toolchaindric
b (= fhome/jonahiriscv/toolchaindri:

S B kO QU I dE 5

= 8

dhry 1.c (part 2 of 3)
May 25, 1988

Reinhold P. Weicker

S e e E T T T

[c] dhrystone.c 53
8 *
9 * File:
18 =
11 * Date:
12 *
13 * Author:
14 =
15
16 =/

17 #include "stdio.h"
nclude <stdlib.h=

e S s  E E s

b (= /homeljonahiriscvitoolchain/ri: ;_193— I
b (=l fhome/jonahiriscv/toolchaindric 21
b (= fhome/jonahiriscv/toolchaindri: 22 =
b [} dhrystone.c %3 .
¥ 35 dhrystone.RISCV32.elf - [none/le] 25 %
¥ %5 dhrystone.RISCV64.elf - [none/le] 26 * Version:
27 %
28 * File:
[#] Problems 2 = B 29 =
3@ * Date:
3=:D . A= 31 -
; 32 * Author:
0 errors, 3 warnings, 0 others 33 %
Description 34 *
¥ & Warnings (3 items) 35 ¢
36 *
37 =

3O

"DHRYSTONE" Benchmark Pro

C, Version 2.1
dhry.h (part 1 of 3)
May 25, 1988

Reinhold P. Weicker
Siemens AG, AUT E 51
Postfach 3228
8520 Erlangen
Germany (West)

Phone: [+49]-

o2

=
v dEr ﬂ:' <::' L
Quick Access = | 45
M=V 6E D= 08| ™ = =
o B 1% B e ¥ =]
- it
stdioh (P
stdlib.h e
Mic_secs_Per_Second
structassign) =
structassign() FY)
Ident_1 P
Ident_2
Ident_3
Ident_4
Ident_5

@@ % % @ QN W NWNRSE WS DD

Enumeration : int
(anonymaous)
Enumeration : enum
Null

true

false

One_Thirty : int
One_Fifty : int
Capital_Letter : char

Bnnlean int
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CDT has a feature rich editor

Much more than just Syntax Highlighting

Indexer behind the magic
— CDT’s indices hold a complete model of the code.

Jump to definition
Autocompletion
Call Hierarchy
Outline
Refactoring
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OSD

OPEN SOURCE DEVELOPER FORUM

Macro Expansion

Example (add to board.c)

LED]1 INIT(LOGIC LED OFF);

Right-Click and choose Macro Expansion
Use Alt-Left and Alt-Right to cycle
Use F3 to jump to definition

30 LED1_INIT(LOGIC LED OFF);

Explore Macro Expansion - 10 step(s)
#define LOGIC LED OFF eU

Original Expansion #1 of 10
[ TLEDI INIT(LOGIC LED OFF) [— 1LED1 INIT(BU) | I

LED1 INIT(LOGIC LED OFF);

31 } Explore Macro Expansion - 10 step(s)
32 #define GPIOA BASE (©x48020006u)
= .
Expansion #8 of 10 Expansion #9 of 10
1GPI0 WritePinOutput(((GPI0 Type *)(0x48020000u)) 1GPI0 WritePinOutput(((GPIO Type *)(0x4802000
[ 2] ({GPIO Type *)GPIOA BASE)->PDDR [= (1U =< B{}—[ 2 ([GPID Type *){Bx48028808uJ)->PDDR [= (1]
18 SEPTEMBER 2019
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Build Project

e Build project automatically, or manually
* Errors reported in the Build Console
* Highlighted lines can be clicked

/* Print the time #/
QRINTF(sourceBuff); // <-- Typo Q instead of P

}

}

4 Miccbhla CFoo dodtoeeaod & f
%! Problems i3 T ¥ = 0 & Console £3 | 11} Registers {3 Executables .+ Search [ Debugger Console /® Terminal 2e Call Hierarchy
error, 1 warning, 0 others CDT Build Console [rtc_func_riscy_rv32m1_vega]
Description 23:28:53 **** Incremental Build of configuration debug for project rtc func riScy rv32ml vega

i Info: Internal Builder is used for build

~ @ Errors (1 item) riscv32-unknown-elf-gcc -msmall-data-limit=8 -mno-save-restore -00 -fmessage-length=0 -fsigne

% undefined reference to ‘QRINTF' ../../rtc_func.c: In function 'CommandSeconds':

« & Warnings (1 item) ../../rtc_func.c:[gH:13: warning: implicit declaration of function 'QRINTF'; did you mean 'PR
T ] _ _ QRINTF(sourceBuff);
& implicit declaration of function 'QRINTF'; did you mean 'PRI L
PRINTF

riscv32-unknown-elf-gcc -msmall-data-1imit=8 -mno-save-restore -00 -fmessage-length=8 -fsigne
source/rtc_func.o: In function ‘EnableIRQ':
/home/jonah/riscv/vega/boards/rv32ml vega/demo apps/rtc func/riScy/riscveclipse/debug/../../.
collect2: error: ld returned 1 exit status
Info: Parallel threads used: 1

OSD 23:28:54 Build Failed. 1 errors, 1 warnings. (took 69@ms) .
A kichwa
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* Successfully
"Binaries" fo

: SD 18 SEPTEMBER 2019

OPEN SOURCE DEVELOPER FORUM

Successfully Built Project

ouilt project collects executables (ELFs) into
der

Debug |5 ProjectExplo 52 | = 8 ric_func.c £3 = B =V &E =08 | = B
=]
IR - & ?nt BT (void) OB R e %
b 5 > dhrystone [riscv-ovpsim master] uintg8 t index; =

uint8 t secs;
char recvBuf[28];
uint32 t result; ® 8 CommandGetDatetime(void) : v
uintlé t year; I:-

uintlsé t month;

i i .=|ii=|iii"| ona [yveqga
* ¢ Binaries

@ - LommandAlarm{uints_t) : void

¥ %5 ric_func_riscy_rv32m1_vegaelf< o ¥ CommandSeconds(void) : void

¥ [ Includes Uintlﬁ:t day: ® % ReceiveFromConsole({char®, uint
b (= debug
b ey doc & Console 5% | !5} Registers {3 Executables < Search [ Debugger Co /™ Terminal (% CallHierarch = B
¥ (&g drivers
b [z > settings 4 45| MEE=68B 2B~
v (G source CDT Build Console [rtc_func_riScy_rv32m1_vega]

riscv3z-unknown-elT-gcc -msmall-data-L1mlit=8 -mno-save-restore -0U0 -Tmessage- Length=o0

b [g ree_funce riscv32-unknown-elf-gcc -msmall-data-limit=8 -mno-save-restore -08 -fmessage-length=0
b G Startup riscv32-unknown-elf-gcc -msmall-data-1limit=8 -mno-save-restore -00 -fmessage-length=0
Info: Parallel threads used: 8

¥ (o utilities

23:32747 Build Finished. @ errors, © warnings. (took 1s.818ms)

. ] L ]

5= rtc_func_riScy_rv32m1_vega

N
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CDT Makes Debugging Effective

* Target any board or simulator

* High level interface to GDB
* OpenOCD, SEGGER, etc too. Q—V]) b

Open Virtual Platforms CPU mOdel
variant selectionand
configuration

X—RV32MI-VEGA — e

GUl

v L — = -
Application riscvOVPsim —
> P ) |
.
v

Semihosted
Filel/O

Imperas riscvOVPsim Compliance Simulator

OSD],

< OPEN SOURCE L




CDT views show rich debug information

e Variables, Breakpoints, Expressions & Hovers
° D|Sassemb|y =2 Disassembly 52

— Instruction Stepplng 000048F4:  jal ra,0x44t6 <RTC SetClLi
27213 date.year = 2015U;
; ; " : : peee48fe: 11 a5,20815
— Gradients to easily visualize stepping 299 b
PRRR4ETa: date.month = 11U;
: : : 215 11 a5, 11
* Memory Browsing with Annotations S oeagfe: b 5.-74(s0)
224 date.day = 11U;
2 = ' peee4902: L1 a5,11
PR AR e e S e e e pOAE4986:  Sb as,-73(s6)
OX7FFFFFFfc530- $sp <Traditional> 32 00004908 - date.hour = 11U;
OxBB007FFFFFFFC538 24758 43 bOOGBﬂOO ] PGO2 225 ’ -L]. 55 11
\rsp '
Ox008007FFFFFFFC548 [F7FO6BAB JF7E31608 ] “ké= ..as ARER49AC sb a5,-72(s0)
U, PRRR491A date.minute = 11U;
OxB0007FFFFFFFC556 08000081 0C 300 F7FB6B90 o¢ 9€ .kd+ 3 00004917 : -Ll 35' 11
0x80007FFFFFFFC568 FFFFCSCO 000077 FF[@OSBAAAT C000000C 1 Adyy iJl. 00004916 sb a5,-71(s0)
... o . 337 date.second = 11U:
0x88007FFFFFFFC570 ©88BDA88 0000¢ 10 008BD4O8 00HH0C ST "R | 11 P

0000491a: |

18 SEPTEMBER 201
OSD 0x008007FFFFFFFC588 008D3436 00000000 [00080001 00i00001] e4..
“Ie Lt

OPEN SOURCE DEVELOPER FORUM OXBBB0TFFFFFFFC598 F7FO6BAB 00007FFF FTFBBCC8 00ROTFFF  “kd=, E.O0+ h E DEbLIElEIEI’ Console - Call Hlerarc\rl"r,,_—,

T S e Vs B



Command Line Tool Integration

* Integrated Terminals and Consoles

* Debugger Console View

— Full GDB command line experience with all the niceties of an IDE

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

EEEEEEEEEEEEEEE

OSD

OPEN SOURCE DEVELOPER FORUM

= B | rtc_func.c g3

234 date.minute = 11U;
35 Aate cearnnd = 1711-

%5 Debug £3 |15 Project Explo

L Iil B

=

A= Terminal 23 | B Console !i}} Registers {23 Exe
- Elr‘tc_func_riEcj.r_WBEmI_vega debug oper =

« 2 rtc_func_riscy_rv32m1_vega.elf

-@ Thread #1 (Running : User Reque IS RRRELENEE

. openocd

B /devityACM1 53

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

b riscv32-unknown-elf-gdb

select:|j
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Thank you!

e Getin touch:

— jonah@kichwacoders.com

— https://github.com/jonahgraham

— https://twitter.com/jonahgrahamkc

* Getinvolved:
— cdt-dev@eclipse.org

— https://www.eclipse.org/cdt/

— https://wiki.eclipse.org/CDT/contributing
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