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MICROCHIP First / Second Thursdays

Dec. 5 - Webinar 8: What’s New in SoftConsole v6.2

Jan. 9 - Webinar 9: Getting Started with PolarFire® SoC

Feb.13 - Webinar 10: Introduction to the PolarFire SoC Baremetal Library
Mar. 12 - Webinar 11: Handling Binaries

April 9 - Webinar 12: Two Baremetal Applications on PolarFire SoC

May 14 - Webinar 13: Linux on Renode

June 11 - Webinar 14: Building Applications for Linux on PolarFire SoC

July 9 - Webinar 15: Real-Time (AMP Mode) on PolarFire SoC




M.c'?m.p Supporting Content

www.microsemi.com/Mi-V “Renode Webinar Series”

Webinar 1: Discover Renode for PolarFire® SoC Design and Debug

Webinar 2: How to Get Started with Renode for PolarFire SoC

Webinar 3: Learn to Debug a Bare-Metal PolarFire SoC Application with Renode

Mi-V RISC-V E
T e Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode

Getting Started with the RISC-V Based PolarFire™ SoC FPGA Webinar Series Weblnar 5. Add and Debug POIarFlre SOC mOdeIS Wlth RenOde

Webinar 6: Add and Debug Pre-Existing model in PolarFire SoC

Mi Jantmicro Webinar 7: How to Write Custom Models

Webinar 1 (May 2): Discover Renode for PolarFire™ SoC Design and Debug




MICROCHIP

A Leading Provider of Microcontroller, Security,
Mixed-Signal, Analog & Flash-IP Soluhons

Getting Started with the RISC-V Based PolarFire® SoC FPGA Webinar Series

Session 8: What’s New in SoftConsole 6.2
Hugh Breslin, Embedded Linux Engineer
Thursday Dec. 5, 2019
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MICROCHIP Agenda

- Updated Renode
- antmicro Training
- Renode Scripts Moved

- GDB Multi-Core Debugging

- Updated to Example Projects
- Changes to PSE Blinky
- New Sample Project: mpfs-mustein-julia
- New Sample Project: mpfs-freertos-lwip
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Updated Renode



M.c?.,cH.p Updated Renode

SoftConsole v6.0 1.6.0
SoftConsole v6.1 1.7.1
SoftConsole v6.2 1.8.2

https://github.com/renode/renode/releases



https://github.com/renode/renode/releases

MICROCHIP

Updated Renode

Renode 1.6

 piotzishotier

cased tis o D 5, 2011 - 282 romemits o maste

For irstallation instructions, see the README

Added:

« new PC! infrastructure

« Polarfire So platform support

o etomic instructions on RISC-V

« basic PicoSaC support - the picon32 CPU and UART

« block-finished event infrastucture - verfied on RISC-V and ARM cores
o more PSE peripherals: RTC, PCle controler, USB controller, QSPI, CAN. etc
« Micron MT25Q flash model

« steh command to run Monitor commands periodically

tor when quitting Renode

log tester for Robot Framework
Changed
= added error handing for uninitialized IRQ objects in REPL loading

o RISC V CSR rogisters are now access ble in rolevant privilege architecturs version
only

« RISC-V CPUs no longer require CLINT provided as a constr
(0 PSE_Timer

« machine GetClockSourcelnfo now prints the current value for each diock entry

ctor parameter

ided sccond timer interruy

« REPL loading tests are now in Robot
« value provider callbacks on write-only fields will generat exceptions
= watchpoint handiing infrastructure

eworked single stepping

« Menitor errors ere forwarded to the GDE chent when issusng aRemd
« LoadELF command initializes PC on all cores by detault

« reduced the default synchronization quantum

« CPU sbort n

w halts the emulation
+ —disable-xwt no longer requires opening a port

o RISC-V atomic instructions now fail i the A instruction set is not enabled

Foxed

o pausing and halting the CPU from hooks

« error when trying to TAB-complete nonexisting paths

« packaging scriot on Windows

« crash on extremely narrow Terminal on Windaws

« inconsistent cursor position when erasing in Termsharp

« selection of multibyte UTF characters on Linux
« scrolibar behavior on Windows

« error reporting from executed commanc in Robot

o several fixes in time framework
« output pin handiing and interrupt clearing in PSE_GPIO

« mino fixes in PSE_SP1

« throwing invalid

on exception on wrong CSR access
« CPU abort will now stop the faifing CPU

RISCY.

» Assets &

https://github.com/renode/renode/releases

Renode 1.6.1

V161 o e

@ PlouZiehofter rclcased this

For in

lation instructions, see
Added

* €C2538 Flash Controller

* ECB mode for CC2538 Cryptoprocessor
Changed:

o unhandled read/

ite logs are now decorated with the CPU name instead of the
number
 message acknowledge logic on PolarFire CAN controller

Fixed:

o race condition in PromptTerminal usad by the Robot Framework
* Manitor socket not opening in certain situations

« unaligned accesses in RISC-Y not setting the proper badadd: value

« handiing of data exceeding the maximum packet size of USE endpoint
 memory map and CPU defintion for Sifive FE310

« out of bounds access when using Ctrl+R with wrapped lines in the Monitor

Renode 1.6.2

Forinstallaion nstructions soe the READVIE
Added:
« instructions o1 running in Docker

« ~pic-file option to save Renode's process 1D 10 a fle
Changed

 RISC-V XD register s now protected from being written from the Meniter

o Renode vill now <iose when 1 recenves @ signal freem the en

Cul+C from the console

dow)

« invalid instructions in RISC- will no longer lead to CPU abort - an exception will

be oftuare

ed instesdd 1o be handied by the gues

* Robot te

vill now log mare
Fixed:

« formatting of symbol loggg

« emor ceporting in Robot tests using the sequires. keyword

* Microsemi's Mi-V CPU description

Renode 1.7.1

) viatrzisthoter

el 121 can

For installation instructions, se the README
Added
= intagration layer for Verilatar
= base infrastructure for verlated pericherals
= base class for venated UARTs, with analyzer support
* Linus n LiteX with Vexftsce dema

Changed

= RISE-Y CPUs nowr don't need CLINT in their constructor, but will accept any.
abstract time provider
* updated LiteX with PisoRY32 and LiteX with YexRibscy platform’

Fixed:

= sharing violation when trying te run downloaded files

Renode 1.8.1

Added

 LiteX vith VesRiscy configuration ainning Zed

 USBP Server for attaching Renode peripherals as US3 dey

es 10 host

« optional NMI support in RISC-V
« faeh controler for EFR32

« 122 controller for LiteX.

* 591 controlie for PicoRV

« framebuffer controller for LteX

o USB keyboard mode

Changed
= paremeter for co at startup can e
 polartine platformis now rensmed to. polartire-sar
« ste of Robot Framework result fles

« MI250 fash backend has changed from fie to memory, allowing software to
execute directly from it

« improves LiteX on Fomu platf

m

« terminals bacad cn sockets now accept reconnactions from clients
Fisedt

a1 71 exceptions when rumning on Mono 64

Renode 1.7
e

For nsalaion stuctcns, 4 he FEATME

sedes

+ PR €70

* Wiurs S0C it UART, e ared GO com

e s
® Farm g sugpartvith LoeK ard ik

o SAM T gl aued ot USART, TRAIG i echort st ol
+ STMSZI4 Ravdorn Bambe- Gererstor macel

* FSE wtcheto e

* FTFzuppon in Codence I stharmat model aleng sith seversl i
-

e of porslel
T TR TR RIS

* ey sepanre n RERL

phics dsslay
+ ruki-taiget GRIO sppart, Sang wih he new REPL sréax

Az uppar on Wedens

e i Pk SaC platiorn

Crangest

et e o

* Wicran MI25 s o i 5 use i s b ane e
parste memery orowded i REPL
re3 selstabie erelsnins

armary map
& uplited e SiFis FUSAD iy o

ot ol s s e s of the bonse

[ ——————

& RS corns wl ranm abert when ying 10 dissbled 1D nscnction

Pt

+ Hignigitirg cFmrspsecines i the il o Windoms

o Tacomplation iy the M

—

* RAG i ard sealizaien for mtiearef it nod

testeg seips
el s i s LoeX pripbarsls

Renode 1.8

'

2 PiotrZierhoffor reieaied thi an Sep 2 41 comymis to master s i e

For

installation instructions, see the README

Added.

support for RISCY core and the VEGA board
UART andf timer mocels for RISCY

support for Minerva, a 32-bit RISC-V sof CPU
LiteX with Minerva platform

LiteX with VexRiscy on Arty platform

SPI, Control and Status, SP1 Flash

PSE PDMA peripheral mode! for the PolarFire ScC pl

il GRID port peripheral model for LiteX

tform

basic slave mode supportin PSE 12

EtherBone bridge model to connact Renode with FPGA via EtherBone

EtherBone bridge demo on Fomu
RICC and GPCRC peripheral models for EFR32

support for deep sleep on Cortex-M cores

* option of burdiing Renode as an FLF executable 0n Linue
Changed
 GDB server s now started from the ead of cpu and s able to

handle multiple cores at once

renamed se . ction to <l
LiteX Exhernet now supports the MDIO interfac
updated memory mag for several EFR32 platforms.

changed the interrupt handling of EFR32_USART

several changes in Ethernet PHY.

switeh is now started immediately sfter creation

the M

itor and ather mechanisms) naw uses caching, increasing s
performance
Robat tests are now part of packages

Robot tests 1o longer cause the Monitor teinet server to start automatically

REPL file< now accept muliine strings delimited with triple apostrophe

AR analyzers sre

g 1o the Renode leg when running from Robot

simplified command line swi

ches for running Robos tests

some Robot keywords (e.9. Lagtosile ) are not saved between reated tests

Faed.

compilation of verilated periphera’ classes in Windows (backported to 1
package)
doterminism of SAM ET0 tests

crash when using Toglevel command with

ad-hoc compiler behavior in Windows
crash on toc short Ethemet packets
iehavior in NS16550

byte

2uto updste behavior of PSE_Timer

connaction mode when runy

ng the Monitor via telnet
deserialization of Serializsblestrosmbion

erash when

g interrupts in PLIC when no interrupt is pending
Renode startup pestion on
operation decoding in RISC

invalid size reported by SO card

dows with desktop scaling enabled

forx

crash when rying to set the same log file twice

compilation issues o1 GCC 9



https://github.com/renode/renode/releases
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Updated Renode:
antmicro Training



Updated Renode:
MicrocHIP antmicro Training

https://renode.io/tutorials/

< C O @ renodeio/tutoria

. Basic functions

. Host-guest
networking

. Wireless

capabilities

* OomBA«+» QOB

o :

HOME ABOUT v GITHUB NEWS CONTACT

Basic functions

A video walkthrough on loading a sample platform
- Silicon Lab's EFM32MG running a Zephyr shell
application, displaying the list of peripherals, and

logging capabilities.

» 0:00/0:35

Videos  Getting started

Top +



https://renode.io/tutorials/
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| Updated Renode:
Microchip Renode Scripts Moved



AN | Updated Renode:
MicrocHP  Microchip Renode Scripts Moved

SoftConsole Install Directory -> renode-microchip-mods -> scripts

Microsemi > SoftConsole v6.2 » renode-microchip-mods > scripts v O
~

Name Date modified Type

|| macros-pfsoc.resc 29/11/2019 06:27 RESC File
| miv-generic-board.resc 29/11/2019 06:27 RESC File
] polarfire-soc-base-platform.resc 29/11/2019 06:27 RESC File
|| polarfire-soc-generic-board.resc 29/11/2019 06:27 RESC File
.| polarfire-soc-icicle-board.resc 29/11/2019 06:27 RESC File

All launch scripts can now be found here
Board files are still in renode\boards
SoftConsole v6.2 Install Directory -> Renode

11
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GDB Multi-Core Debugging



M,Cglmp GDB Multi-Core Debugging

e Previously each CPU needed its own GDB server
e “cpu0 StartGDBServer 3333 true”
e “cpul StartGDBServer 3334 true”
o Etc...

e Now the machine has a single server for each thread
/ core
e “machine StartGDBServer $GDB_SERVER_PORT true”
e The GDB server port can be passed as an argument

13



M,c?m,p GDB Multi-Core Debugging

W

\_Y_)

Individual GDB sessions Single GDB session




MICROCHIP

8C Debug Configurations

Multi-Core Debuggin

o
Create, manage, and run configurations
" =g i Name: | mpfs-blinky Renode all-harts Debug
Main| % Debugger| & Startup| k- Source| ] Common % SVD Path
+ [€]GDB OpenOCD Debugging
€] mpfs-blinky hw-emulation all-harts Debug
# = mpfs-blinky Renode all-harts Debut
B Launch o o ‘GDB Client Setup
« @ Launch Group 5
2 mpfs-blinky Renode all-hars Start-platform-and-debug (] Start GDB session
© Robot Executable name: | riscv64-unknown-elf-gdb Browse..| Variables.
@ Robot Remote Actual executable: | riscved-unknown-elf-gab
Other options
Commands: set mem inaccessible-by-default off
Remote Target
Host name or IP address: | localhost
Port number:
| [IForce thread list update on suspend
Filter matched
Renode [m] pad

Starting GDB_server on
(machine-8) | |

SC External Tools Configurations
Create, manage, and run configurations

Run a program

BRB X E
\

~ G Program

L
4

Q. Mi-V-Renode-emulation-platform

Q. Polarfire-SoC-Renode-emulation-platform

<

Filter matched 4 of 4 items,

Q. Polarfire-SoC-Icicle-Renode-emulation-platfo

] x
Name: | Polarfire-SoC-Renode-emulation-platform ‘
El Main Refresh | fuh Build | ® Environment| ] Common
Location:
[ Sfenv_varRENODE_BINARY_LAUNCHER] |
Browse Workspace... | Browse File System... Variables...
‘Working Directory:
S{eclipse_home}../renode/bin
Browse Workspace... | Browse File System... Variables...

Arguments;

${env_varRENODE_BINARY_ARGUMENT] -e "$GDB_SERVER PORT=3333" -e "path add @

${env_var:SC_INSTALL_DIR}/renode-microchip-mods/” -e “include @scripts/polarfire-soc-generic-
board.resc”

Variables...
Note: Enclose an argument containing spaces using double-guotes (*).

Run Close

15



] B scripts N E oF [ Sticky Notes BD Renode webin... Eworlspace. ) OBS 21.1.0 (64... ! C\Microsem #® Snipping Tool ) ENG  06:32
SC workspace.examples - C\Users\hbreslin\Downloads\scWindows-6.2.0.249-20191129-134636 (1)\scWindows-6.2.0.249-20191129-134636\extras\workspace.examples\mpfs-blinky\src\application\hart0\e51.c - Microsemi SoftConsole v6.2.0.249-generic Renode ..  — X
File Edit Source Refactor Navigate Search Project Run Window Help
g [ B> R~ mit~in| | FlEFraS @ | - - H Q- QL@ E g -RE T A S ~!

g | 224

5 Project Explorer = B8 ¥ =0 [Relc |Besicn = O 5= Qutline =2 gets = a8
U fpga-cortex-m1-blinky for (uintéd t i = @; i< delay loop_max; i++) { ~ EA R e % Y
m1fpga-cortex-m1-blinky delay_loop_sum = delay loop_sum + i; o mpfs_hal/mss_hal.h

¥ o drivers/mss_gpio/mss_gpio.h
safe_MSS_UARTO_polled tx string("Setting outputs @, 1 and 2 to low\r\n"); = drivers/mss_uart/mss_uarth

miv-rv32im-interrupt-blinky
miv-rv32im-systick-blinky

o
a
w
U miv-rv32imaf-mandelbrot-uart
a
=

MSS_GPIO_set output(GPIOL LO, MSS GPIO @, 8); o incfcommonh
miv-rv32imaf-raytracer-uart-cpp MSS_GPIO_set_output(GPIO1_LO, MSS GPIO 1, ©); ® uart_lock: uint64_t
v mpfs-blinky MSS_GPIO_set_output(GPIO1_LO, MSS_GPIO 2, @); @ gpio0_bit0_or_gpio2_bit13_plic_0_IRQHandle|
# Binaries 3 e gpio0_bit1_or _gpio2 bit13_plic_1_IRQHandle|
& Includes b e gpio0_bit2_or _gpio2 bit13_plic_2 IRQHandle|
~ @B src r e gpio0_non_direct_plic_IRQHandler{void) : uin
~ (= application 180° /* Main function for the HART®(ES1 processor). e gpiol_non_direct_plic_IRGHandler(void) : uin
~ (= hart0 181 * Application code running on HART@ is placed here. e gpio2_non_direct_plic_IRQHandler(void) : uin
(¢ e51.c 182 * UART@ PLIC interrupt is enabled on hart@.*/ e e51_setup(void) : void
= hartl 3= void e51(void) @ e51_application{void) : void
= inc 84 { I o e51(void) : void
5 e51_setup();
= modules - 8 .
6 e51_application();
(= platform 7
= Debug ] /* Shouldn't never reach this point *,fl
= mpfs-blinky hw-emulation all-harts Debug.launch 9 while (1)
mpfs-blinky Renode all-harts Debug.launch 2}
mpfs-blinky Renode all-harts Start-platform-and-debug.launc - volatile static uint64_t counter = 8U;
E/ READMEmd ‘
. 3 /* Added some code as gdb hangs when stepping through an empty infinite loop */ =]
U mpfs-freertos-lwip .
L counter = counter + 1;
U mpfs-mustein-julia 5 3
U smartfusion-cortex-m3-blinky 6 }
U smartfusion2-cortex-m3-blinky 7
198
199 ~
< >
e e erties 3 Debug 2 = ¥ =0
< >

Writable Smart Insert 188:43
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MICROCHIP Updates to pse-blinky

v (=5 mpfs-blinky
b.b Binaries
[n}¥ Includes
v (B src
v (= application
v = hart0
|c] e51.¢c

v Gt Demos 2 harts

L€l us4_1.c
. - - v [=inc
PSE Blinky is now mpfs-blinky B commone
@ common.h
v [=»modules
v = config
Microchip PolarFire SoC
= readme.txt
v [ platform
~ [= config
= hardware
=~ linker
= software
v (= drivers
= mss_gpio
[ mss_uart
= hal
= mpfs_hal
= Debug
\= mpfs-blinky hw-emulation all-harts Debug.launch
= mpfs-blinky Renode all-harts Debug.launch

= mpfs-blinky Renode all-harts Start-platform-and-debug.launch
= README.md




MICROCHIP Updates to pse-blinky

> ﬁ.: Binaries

> @Includes

e L .
> [=-application

> [==modules
> [ platform
> [== Debug common.c

mpfs-blinky hw-emulation all-harts Debug.launch
mpfs-blinky Renode all-harts Debug.launch

mpfs-blinky Renode all-harts Start-platform-and-debug.launch D
README.md

19



MICROCHIP Updates to pse-blinky

v 125 mpfs-blinky
> ﬁ.: Binaries

> [ap Includes

v Esrc config readme.txt
> [=-application I_
> [==modules

> [ platform L
> = Debug readme.txt

mpfs-blinky hw-emulation all-harts Debug.launch

mpfs-blinky Renode all-harts Debug.launch

mpfs-blinky Renode all-harts Start-platform-and-debug.launch
README.md

20



MICROCHIP

Updates to pse-blinky

v 125 mpfs-blinky
> ﬁ.: Binaries
> @Includes
v (s
> [=-application
> [==modules

> [ platform
> [== Debug

mpfs-blinky hw-emulation all-harts Debug.launch

mpfs-blinky Renode all-harts Debug.launch

mpfs-blinky Renode all-harts Start-platform-and-debug.launch
= READMEmd

T -
==
{

l

mss uart g

g hardware

1{

mss_gpio.c

mss_gpio.h

mss_uart_regs.h

mss_uart.c

- mss_uart.h
r clocks -

T -
. T -
™ b paromn

. T

examples

mpfs-lim.ld
T -

T |

hw_cfg_clocks.h
hw /_cfg_ddr.h
readme.txt

hw_cfg_sgmii.h

mpfs-envm.ld
mpfs—lim.ld
readme.txt
mss_sw_config.h

21



MICROCHIP

Updates to pse-blinky

mpfs-blinky only uses one UART

[€] us4 1

while (1) {
mcycle_start = readmcycle();

dummy_hl = i;

hartid = read_csr(mhartid);

// Stay in the infinite loop,

for (uint64_t i = @; i< 1@08;

MSS_GPIO_set_output(GPIO1_LO,
MSS_GPIO_set_output(GPIO1_LO,
MSS_GPI0_set_output(GPIO1_LO,

pse-blinky

FI29_URN 414 L IS S_ME a4V, (199_UAN | _4Lo4UY_UMUY,
MSS_UART_DATA_8_BITS | MSS_UART_NO_PARITY);
MSS_UART_polled_tx_string(&g_mss_uartl_lo,

"Hello World from u54 core @ - hartl.\r\n");

for (1 = 8; 1 < num_loops; i++) {

}
MSS_UART_polled_tx_string(&g_mss_uartﬂ_lo, "for loop finished\r\n");

never return from main

volatile uinté4_t delay_loop_sum = @;
uint64_t mcycle_start = readmcycle();

i) {

delay_loop_sum = delay loop_sum + i;

MSS?UART?polleditxistring(&g_mss_uartﬂlo,
"Setting outputs @, 1 and 2 to high\r\n");

MSS_GPIO_@, 1);
MSS_GPIO_1, 1);
MSS_GPIO_2, 1);

for (uint64_t i = @; i < num_loops; i++) {
dummy_hl = i;
}

sprintf(uart_buf, "Hart %ld, mcycle_delta=%ld SW_IRQs=%ld mcycle=%ld\r\n",

78 hartid, mcycle.delta, count_sw_ints_hl, readmcycle());
79
80 safe_MsS_[JTR[E polled_tx_string(uart_buf);
81
82 hartid = read_csr(mhartid);
83 mcycle.end = readmcycle();
84 mcycle.delta = mcycle.end - mcycle.start;
R8s
m e51.c

for (uint64_t i = @; i< delay_loop_max; i++) {

delay_loop_sum = delay_loop_sum + i;
¥
safe_MsS_TRE] polled_tx_string(“Setting outputs @, 1 and 2 to high\r\n");
MSS_GPIO_set_output(GPIO1_LO, MSS_GPIO @, 1);
MSS_GPIO_set_output(GPIO1_LO, MSS_GPIO_ 1, 1);
MSS_GPIO_set_output(GPIO1_LO, MSS_GPIO 2, 1);

for (uinté4_t i = @; i< delay_loop_max; i++) {
delav 1nnn sum = delav Tonn sim + i -

mpfs-blinky

22



SC workspace.examples - mpfs-blinky/src/application/hart0/e51.c - Microsemi SoftConsole v6.2.0.240-gen = [m] X "

File Edit Source Refactor Navigate Search Project Run Window Help

R-L-in bl @R e #-0-Q-O4- RENODE

= . “0 ‘Lg, ‘i} Renode, version 1.8.2.27389 (fc687871-281911121518)
& = 2 SERVER_PORT=3333
¢l us4 h add 8C:\Use . 628 9 ” de-
00 1 1 = 4_]2 \ \ . # path add @C:\Use 6.2.0 8191119-1 / renode
sprintf(uart_buf, "Hart d, mcycle_delta=%1ld SW i =1 mpfs_hal/mss_hal.h c : value is: C:\ . scWindows-6.2.¢ 201911 712\ren
hartid, mcycle.delta, count_sw_ints_hl, ™ drivers/mss_gpio/mss_ |8 f \ y 1 6 191119-13087 r b rs\hbre
%] drivers/mss_uart/mss_i | 0 .2.0 8191119-138712\renode-microchip-mo
2 safe_MSS_UARTO_polled_tx_string(uart_buf); 2] inc/common.h ?Olffﬁ"'} genari ard.resc
on port: 3333
hartid = read_csr(mhartid); . uart lock (machine-8) |
mcycle.end = readmcycle(); ® gpio0_bit0_or_gpio2_b
2 mcycle.delta = mcycle.end - mcycle.start; @ gpio0_bit1_or_gpio2_b
® gpio0_bit2_or_gpio2_b
< loop_count_hl++; v ® gpio0_non_direct_plic
< > ® gpiol_non_direct_plic
@ gpio2_non_direct_plic
£ e51 ® e51_setup(void)
5 - void e51(void) A ® e51_application(void)
{ @ e51(void) : void
> e51_setup();
e51_application();
while (1) < >
{
volatile static uint t counter = OU; o .
i
) v mpfs-blinky Renode a ~
C:\Users\hbreslin\C
& cons riscvb4-unknown-e
0 %5 = & 14 v - v &g PolarFire-SoC-Renode
PolarFire-SoC-Renode-emulation-platform [Program] C:\Users\hbreslin\Downloads\scWindows-¢ s C:\Users\hbreslin\C
10:36:58.6749 [INFO] Loaded monitor commands from: C:\Users\hbres] v | € | mpfs-blinky Renode a
10:36:59.6485 [INFO] Including script: C:\Users\hbreslin\Downloads v "_ mpfs-blinky.elf [cor

10:37:03.56@9 [ERROR] Script: Renode has been started successfully v o Thread #1 [mac

e51() at e51.«
main_other_|

main_first_hz ,

(IR

> < >

1037 Writable Smart Insert 188 : 42
Wednesday
PIVARVZLICI Launching mpfs-blinky Ren...d-debug: (100%) | =]
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New Sample Prqjelg:t: mpfs-mustein-
julia



i O Si R softConsole.. @ Agenda-Tu.. [

I Sticky Notes Y’ Oracle VM Vi.. v 2 Renode_web... H C\Users\hbr... - Snipping Tool ¥y Conor Doole.

workspace.examples - mpfs-mustein-julia/src/application/hart1/u54_1.c - Microsemi SoftConsole v6.2.0.249-generic Renode 1.8.2 video fix

File Edit Source Refactor

i [ B v Q@ v Bin]

() Project Explorer &2 ) ISR © a
U fpga-cortex-m1-blinky
m1fpga-cortex-m1-blinky
miv-rv32im-interrupt-blinky
miv-rv32im-systick-blinky
miv-rv32imaf-mandelbrot-uart
miv-rv32imaf-raytracer-uart-cpp
mpfs-blinky
mpfs-freertos-lwip
> mpfs-mustein-julia
# Binaries
) Includes
& src
v (& application
& fractals
v (& hart0
lg e51.c
v & hartl
[¢ uS4_1.c
& inc
(= modules
@ platform
& Debug
(= renode
| mpfs-mustein-julia Renode all-harts Debug.launch
mpfs-mustein-julia Renode all-harts Start-platform-and-debu
mpfs-mustein-julia Renode-emulation-platform.launch
README.md
& smartfusion-cortex-m3-blinky
I smartfusion2-cortex-m3-blinky

Navigate Search Project Run Window Help

B r@vEivdvEy HrO-Uv® v

g us4 1c &

8 * Code running on U54 hart 1

#include <stdint.h>

#include
#include

“fractals/common_macros.h"
"fractals/fractal_display.h"

"inc/common.h"

16 #include

18= /* Main function for the HART1(U54_1 processor).
19 * Application code running on HARTI is placed here
20 o |
= . Z
m/l* void u54_1(void)
{
/* There is no need to sync the harts because the hart's applications
* do not have any interdependencies */

juliaMain(0x10100000) ;

/* Shouldn't reach this point */
while (1)
{

volatile static uint64_t counter = 0U;
/* Added some code as gdb hangs when stepping through an empty
counter = counter + 1;

infinite loop */

= Console =rties s Debug 2

~
Ay Workspace.e...

(5) 0BS 21.1.0 (..

=7

~

Quick Access|:| i | 59

8= Outline &2 @ Build Targets

o
o
o
u
°

SR o %
stdinth
fractals/common_macros.h
fractals/fractal_display.h
inc/common.h
u54_1(void) : void
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New Sample Prcije_ct: mpfs-freertos-
WIp



Edit Source
R~ L~in

Project Explorer 7

Navigate h Project Git

10 fpga-cortex-m1-blinky
1 mifpga-cortex-m1-blinky
&3 miv-rv32im-interrupt-blinky
miv-rva2im-systick-blinky
miv-rva2imaf-mandelbrot-uart
miv-rvazimaf-raytracer-uarn-cpp
mpfs-blinky
mpfs-freemos-lwip
@ Binaries
i Includes
sre
application
embedded_autogenerated_data
harto

(& startup_mss_setup.c
[W startup_mss_setup.h
b = utils
¥ (= web-server
7= modules
(= platform
Debug
mpfs-freertos-lwip Embed-the-web-content.launch
mpfs-freertos-lwip Renode all-harts Debug.launch
mpfs-freertos-lwip Renode all-harts Start-platform-and-det:
# README.md

@ mpfs-mustein-julia

Debug £3 | % Breakpoints

# mountain standard t. [

B Y Oracle VM VirtualB

Ve £} Renode_webinar_8._.. Ty Conor Dooley - M5...

workspace.examples - mpfs-freertos-lwip/src/application/harto/eS1.c - Microsemi SoftConsole v6.2.0.242-generic Renode 1.8.2

Run  Window Help

#include
#include L ¢ mac/mss_ethernet_mac_user
#include 2 etwork_interface_settings.h

#include
winclude
winelude

winclude

winclude
#include

#include
#include

winclude
winclude

winclude

winclude
winclude

winclude
TaskHandle_t thandle_web;

void mss_config_task( woid *pvParameters )
{

int count;

volatile int 1;

inta_t infe_stranglle0];

-) OBS 21.1.0 (64bit, w...

? lite-ubuntu [Runnin...

] Problems £ Tasks [ Console 82 §?Terminal 4 Search (@ Debugger Console

No consoles to display at this time.

Wntable

9= outline 53 | & Expressions = Disassembly

E AR oM
config/hardware/w_platform h
configisoftwarejdriversimss_mac/mss_sthernet_mac_user_config.h
config/iwip-2.0.0-wip/network_interface_settings.h
driversimss_uartimss_uarth
drivers/mss_mac/mac_registers.h
drivers/mss_mac/pse_mac_regs.h
drivers/mss_mac/mss_sthemet_mac.h
mpfs_haljsystem_startup.h
mpfs_hal/mss_util.h
FreeRTOS.h
../portable/GCC/RISCV/port.h
Iwiptepiph
web-servenhttpserver-netconn.h
printth
utilsicommon_functions.h
utilsjconfigure_network_h
startup_mss_setup.h
thandle_web
mss_config_task(void*]
es1(veid)

ok Variables 13 1)t Ragisters

Smart Insert




O

M Session8

£ mountain standard t i Y’ Oracle VM VirtualBo. Ve #) Renode_webinar_8 ... ¥y Conor Dooley - MS...

OBS 21.1.0 (64bit, w... ENG 07:15

af lite-ubuntu [Runnin.. A )

Pa lite-ubuntu [Running] - Oracle VM VirtualBo

File

Edit

]|~ t

Source Refactor Navigate Search Project Git

Project Explorer §1

1 fpga-cortex-m1-blinky
m1fpga-cortex-m1-blinky
miv-rv32im-interrupt-blinky
miv-rv32im-systick-blinky
miv-rv32imaf-mandelbrot-uart
miv-rv32imaf-raytracer-uart-cpp
mpfs-blinky
mpfs-freertos-lwip
¢ Binanes
i Includes
& src
* (& application

(i embedded_autogenerated_data

» @ data_root_include

~ & data_root_raw
resources

vendors

Run

@ favicon.ico

# index.htmi
template htm.tpl

[% ead_collection.h

2 ead_helpers.c

i ead_helpers.h

& ead_structures.h

harto

utils

wab-server

by Debug &3 | 9 Breakpoints %

v @ mpfs-freertos-lwip Renode all-harts Start-platform-and-debug (L

ol jusr/binjmono
o <terminated, exit value: 0>riscv64-unknown-elf-gdb
~ Qpolarfire-5 [Program]
o jusr/bin/mono
~ @ <terminated>mpfs-freertos-lwip Renode all-harts Debug [GDB
& <terminated, exit value: 0>riscv64-unknown-elf-gdb

Renodk

tcic plath

workspace.examples - mpfs-freertos-lwip/src/application/embedded_autogenerated data/data_root_raw/index.html

Window Help

Br0~Q~> >

d eSl.c index.html 13

<tdoctype html>
<html lang="en">
<head>
4 <meta charset="utf-8*>
<meta name="viewport® content="width=device-width, initial-scale=1.8">
<title>Hugh SoC Breslin kit - FreeRT0OS demo running WebServer on top of lwip</title>
<link rel="stylesheet* href="vendors/pure-css/pure-min.css*>
<link rel="stylesheet* href="vendors/pure-css/grids-responsive-min.css*>
3 <link rel="stylesheet* href="resources/css/demo.css">
10 </head>
1 <body>

<div 1d=*layout* class="pure-g*>
<div class="sidebar pure-u-1 pure-u-1g-2-5 pure-u-x1-1-5"»
<div class="header*>
<hl class=*brand-title*>PolarFire&nbsp;SoC</h1>
<h3 class="brand-tagline">Industry's First RISC&#8209;V SoC&nbsp;FPCAGnbsp;Architecture</h3>
<ha class="brand-subline*>Lowest&nbsp;Power, Cost&#8209;0ptimized, Eringinghnbsp;Reals#8209; Time&nbsp; toknbsp;Linux</hd>

<nav class="nav*>
<ul class="nav-list*>
<l1 class="nav-item">
<a class="pure-button" href="https://www.microsemi.com/product-directory/soc-fpgas/5498-polarfire-soc-fpga*>PolarFire SoC</a>
</l1>
<l1 class="nav-1tem">
<a class="pure-button” href="https://www.microsem1.com/">Microsemi</a>
</l1>
<l1 class="nav-iten">
<a class="pure-button* href="https://www.microchip.com">Microchip</a>
</La>
</ul>
</nav>
</div>
</div>

<div class="content pure-u-1 pure-u-1g-3-5 pure-u-x1-4-5%>
<div>
<center><img class="pure-1mg-responsive” src=*resources/images/msec_logo.png*»</center>
<div class="posts*>
<section class="post*>
<header class="post-header"><h2 class="post-title*>Block Diagram</h2></header>
«div class="post-description*>

Zimn clace—snuca ima cocnanciund creoscoconceastimanas iBEEr hlock diagcam anass

Microsemi SoftConsole v6.2.0.242-generic Renode 1.8.2

& Outline 3 4 Expressions = Disassembly

There is no active editor that provides an outline.

(- Vaniables 13 1iil Registers

L Problems ) Tasks € Console £2 @ Terminal 4 Search (@ Debugger Console

- icicke-Renode-smul
1018 [DEBUG]
.1022 [pEBUG]
.1027 [DEBUG]
1033 [DEBUG]
.1041 [DEBUG]
1048 [DEBUG]
.1054 [DEBUG]
.1093 [DEBUG]
1104 [DEBUG)
.1172 [DEBUG)
1290 (DEBUG]
1305 (DEBUG)
.1353 [DEBUG]
.1607 [0EBUG]

platform [Program]
[eS1: 0x8006592] WriteUInt32
[e51: 0x8006592] WriteUInt32
[eS1: 0x8006592] WriteUInt32
[es1: 0x8006592] WriteUInt32
[es1: 0x8006592] WriteUInt32
[eS1: 0x8006592] WriteUInt32
[eS1: 0x8006592] WriteUInt32
[eS1: OxBOO6SFE] WriteUInt32
[eS1: OxBOOGSFE] WriteUInt32
[eS1: 0xBO06SFE) WriteUInt32
[e51: 0xBOOGSFE] WriteUInt32
[eS1: 0xBOOBSEG] WriteUInt32
[eS1: 0xBOOGSEG] WriteUInt32
[eS1: 0x80065FE] Writeulnt32

value
value
value
value
value

to
to
to
to
to
to
to
to
to
to
to
to
to
to

0x44 (unknown) ,
ox48 (unknown) ,
0x4C (unknown) ,
0x50 (unknown) ,
0x54 (unknown) ,
0x58 (unknown), value
0x5C (unknown), value
0xA0 (ClearRegister),
0xAD (ClearRegister),
0xA0 (ClearRegister), value 0x10.
0xA0 (ClearRegister), value 0x20.
0xA4 (SetRegister), value 0x40
0xA4 (SetRegister), value Ox2
0xA0 (ClearRegister), value 0x2

0x2.
ox2.
0x2.
0x2.
ox2.
0x2,
ox2.
value
value

gpiol:
gpiol:
gpiol
gpiol:
gpiol
gpiol:
gpiol:
gpiol
gpiol
gpiol
gpiol
gpiol
gpiol
gpiol

0x4.
0x8

writable
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MICROCHIP Agenda

- Updated Renode
- antmicro Training
- Renode Scripts Moved

- GDB Multi-Core Debugging

- Updated to Example Projects
- Changes to PSE Blinky
- New Sample Project: mpfs-mustein-julia
- New Sample Project: mpfs-freertos-lwip
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M,cﬁH,p First / Second Thursdays

Jan. 9 - Webinar 9: Getting Started With PolarFire SoC

Feb.13 - Webinar 10: Introduction to the PolarFire SoC Baremetal Library
Mar. 12 - Webinar 11: Handling Binaries

April 9 - Webinar 12: Two Baremetal Applications on PolarFire SoC

May 14 - Webinar 13: Linux on Renode

June 11 - Webinar 14: Building Applications for Linux on PolarFire SoC
July 9 - Webinar 15: Real-Time (AMP Mode) on PolarFire SoC

30



M.c'?m.p Supporting Content

www.microsemi.com/Mi-V “Renode Webinar Series”

Webinar 1: Discover Renode for PolarFire® SoC Design and Debug

Webinar 2: How to Get Started with Renode for PolarFire SoC

Webinar 3: Learn to Debug a Bare-Metal PolarFire SoC Application with Renode

Mi-V RISC-V E
T e Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode

Getting Started with the RISC-V Based PolarFire™ SoC FPGA Webinar Series Weblnar 5. Add and Debug POIarFlre SOC mOdeIS Wlth RenOde

Webinar 6: Add and Debug and Pre-Existing model in PolarFire SoC

Mi Jantmicro Webinar 7: How to Write Custom Models

Webinar 1 (May 2): Discover Renode for PolarFire™ SoC Design and Debug
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Thank You

Any Questions?



