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- Configuring debug sessions, external tools and launch
groups

. PolarFire SoC on Renode
- PSE-Blinky project

. Demo
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Learn to Debug a Bare-Metal PolarFire
SoC Application with Renode

Configuring debug sessions, external
tools and launch groups



MicrocHIP eXxterna

ConfiPuring debug sessions,
tools and launch groups

* Renode is an external tool that needs
to be running before you try to debug

 Launching a debug session without
Renode is like trying to debug with
the board off

 Two ways to do this:
a) Manually launch Renode followed by GDB

b) Use a launch group to start Renode and then
GDB

S$C External Tools Configurations

Create, manage, and run configurations

Run a program

Cf R ‘ SIE Name: | PolarFire-SoC-Renode-emulation-platform
type filter text =1 Main | " Refresh | [} Build | B8 Environment| =] Common
v & Pragram Location:

@ Mi-V-Renode-emulation-platform

5 "RENCDE_BINARY_LAUNCHER]
Q& PolarFire-SoC-Renode-emulation-platform ‘ Slenv_var = = !

Browse Workspace... | | Browse

Working Directory:

‘ $leclipse_home}../renode/bin

Browse Workspace...| | Browse

Arguments:
‘ $lenv_varRENODE_BINARY_ARGUMENT} ../scripts/single-node/po

Note: Enclose an argument containing spaces using double-quotes

< >
Filter matched 3 of 3 items

/’\
@




MICROCHIP

Conﬂ?
externa

uring debug sessions,
tools and launch groups

 Renode launches and a
script is passed as an
argument to tell it what

platform to load \

It can be launched
independently or as part of
a launch group

S$C External Tools Configurations O X
Create, manage, and run configurations @
e |
Run a program |
CE R ‘ SIE Name: | PolarFire-SoC-Renode-emulation-platform ‘
type filter text =1 Main | " Refresh | [} Build | B Environment| =] Common
v G Program Location: ~
@ Mi-V-Renode-emulation-platform ‘75{ RENODE_BINARY_LAUNCHER] ‘
& PolarFire-SoC-Renode-emulation-platform env_var. = =
Browse Workspace...| | Browse File System... Variables...
Working Directory:
‘ $leclipse_home}../renode/bin
Browse Workspace...| | Browse File System... Variables...
Arguments:
$fenv_var,RENODE_BINARY_ARGUMENT] ../scripts;’smgle—node/po\arﬁrefsoc—multiple—l L)
v
Variables...
Note: Enclose an argument containing spaces using double-quotes (7). v
< >
Filter matched 3 of 3 items Revert alal ¥
‘/7) Run Close




MICROCHIP

Configuring debug sessions,

external tools an

d launch groups

. SC Debug Configurations O
« Ext | tool in | h '
X e r n a 0 0 I n au n C Create, manage, and run configurations ﬁ“'
g r 0 u p Launch several other configurations sequentially
CELNCR. ‘ il Name: ‘ pse-blinky Start-Renode-emulator-and-attach
& Launches [C] Common
~ [c] GDB OpenOCD Debugging
N MName Mode Action In
SC External Tools Configurations [] pse-blinky hart0 Attach-to-Renode . . ) . i -l
5] pse-blinky hart1 Attach-to-Renode & Program:PolarFire-SoC-Renode-emulation-p Run Wait for output matc.., =
. . " " [c] GDB OpenOCD Debugging:pse-blinky hart0 . Inherit Wait until terminated DELT
Create, manage, and run configurations [£] pse-blinky hart1 Attach-to-running; =
~ @ Launch Group Edit..
Run a program & pse-blin =Renode-emulator-and-attach Add...
= = - Remove
LR i W| L Name: | PolarFire-SoC-Renode-em
type filter text = Main| " Refresh | [ Buil
~ G Program Location:
@ Mi-V-Renode-emulation-platform =
X . env_varRENODE_BINARY_LAL
Q PolarFire-SoC-Renode-emulation-platform 4( — -
< >
Working Directory:
${eclipse_home}../renode/bin Filter matched 6 of 12 items Revert Apply
Close

Arguments:
‘ Slenv_varRENODE_BINARY_AR:

Note: Enclose an argument cont:




onflgurmg debug sessions,
MicrocHipr  external tools and launch groups

Debug GDB startup

configuration for a configuration for a

hardware target hardware target

Starts openOCD (1) Symbols and
executable loaded from
ELF

OpenOCD acts as Breakpoint set on main

GDB server (2)

GDB starts (3) and Continue selected

connects (4)




MICROCHIP

externa

ConfiPuring debug sessions,

tools and launch groups

Debug
configuration for a
Renode target

GDB startup
configuration for a
Renode target

Starts Renode (1)

Renode acts as GDB
server (2)

GDB starts (3) and
connects (4)

Initial reset selected

Symbols and
executable loaded from
ELF

Breakpoint set on main

Continue selected

10
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MicrocHIP eXxterna

i

uring debug sessions,
tools and launch groups

Debug confiquration for a
hardware target

1. Starts openOCD

2. openOCD creates a port for
GDB

3. GDB starts and connects

S€ Debug Configurations
Create, manage, and run configurations
B

K IEERS

o

X

L)

Name: | miv-rv32im-systick-blinky Debug
type filter text

£ Main | Debugger| # Startup | &> Source| ] Common| . SVD Path

OpenOCD Setup 1

Start OpenOCD locally:
Executable path: ‘ ${openocd_path}/${openocd_executable]

~ [£] GDB OpenOCD Debugging
2] miv-rv32im-systick-blinky Attach-to-Renode
(2] miv-rv32im-systick-blinky Debug
~ & Launch Group
& miv-rv32im-systick-blinky Start-Renode-emulator-anc

Browse...

Variables..

Actual executable: | CMicrosemi\SoftConsole_v6.Oveclipse\/./apenocd/binfopenacd exe

(to change it use the global or workspace preferences pages or the project properties page)
GDB port:

Telnet port:

Tel port:

Config options: —file board/microsemi-riscv.cfg

Allocate console for OpenOCD

3

Executable name: ‘ ${cross_prefix}gdb${cross_suffix}

Allocate console for the telnet connection
GDB Client Setup
Start GDB session

Browse...

Variables..

Actual executable: | riscv64-unknown-elf-gdb

Other options: |

Commands: set Starget_riscv = 1

set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost
Port number: 333

[JForce thread list update on suspend

< >
Filter matched 5 of 11 items. Revert Apply
@ __Debug Close

11




Configuring debug sessions,

MICROCHIP

external tools and launch groups

Debuqg configuration for a

Renode target

« Assumes Renode is running

and has created a port for
GDB

1. openOCD not needed

2. GDB starts and connects

SC Debug Configurations

Create, manage, and run configurations

¥ EIEER
type filter text
« [£] GDB OpenOCD Debugging
[Z] miv-rv32im-systick-blinky Attach-to-Renode
(=] miv-rv32im-systick-blinky Debug
v @ Launch Group

@ miv-rv32im-systick-blinky Start-Renode-emulator-anc

<

Filter matched 5 of 11 items

Name: ‘ miv-rv32im-systick-blinky Attach-to-Renode ‘

[l Main | % Debugger | & Startup | % Source| T Common| %, SVD Path
OpenOCD Setup ~
[ start OpenOCD locally

Executable path: | ${openocd_path}/${openocd_executable} Browse.

Actual executable:| C\Microsemi\SoftConsole ve.0\eclipse\/./openocd/bin/openocd.exe

to change it use the global or workspace preferences pages or the project properties page)
GDB port: 3233

Telnet port: 4444
Td port: 6666
Config optiens: | —file board/microsemi-riscv.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: | ${cross_prefix}gdb${cross_suffix} Browse.. |Variables..

Actual executable: | riscvé4-unknown-lf-gdb ]

Other options: | ‘

Commands: set Starget_riscv = 1
set mem inaccessible-by-default off
set arch riscvirv32

Remote Target
Host name or IP address: | localhost
Port number: 3333

[ Force thread list update on suspend

Revert Apply

Close




ConfiPuring debug sessions,
MicrocHipr  external tools and launch groups

. . SC€ Debug Configurations m] X
St art u p C O n f I q u r at I O n fo r a Create, manage, and run configurations @\
h Elr d W El'r E t Elr q E t EENETEER Name: | miv-rv32im-systick-blinky Debug |
type filter text E) Main| % Debugger | & Startup| & Source| [ Common| 2 SvD Path
vE GEDB OpenOCD Debugging Initialization Commands ~
miv-rv32im-systick-blinky Attach-to-Renode 3 §
&1 miv-rv32im-systick-blinky Debug Llinital Resed Type: init
~ @ Launch Group
. yl I I O S O a e ro I I l  miv-rv32im-systick-blinky Start-Renode-emulator-anc
[JEnable ARM semihosting
Load Symbols and Executable|
Load symbols
@ Use project binary: miv-rv32im-systick-blinky.elf
2. Executable loaded from Oue e
Symbolsofsettho: [ ] 2
I L I Load executable
(@) Use project binary: - miv-rv32im-systick-blinky.elf
O Use file Workspace File System.
Erecutableoffset (hes| |
Runtime Options
- = []Debug in RAM
3. B reakpomt set at main Rt conmars
[ Pre-run/Restart reset Type:
'
- I []set program counter at (hex): d
4. ontinue selecte -
Continue v
< >
Filter matched 5 of 11 items Bevery Apply
®

13




Configuring debug sessions,

MICROCHIP

external tools and

launch groups

Startup configuration for a
Renode target

1. Does an initial reset
2. Symbols loaded from ELF

3. Executable loaded from
ELF

4. Breakpoint set at main

5. Continue selected

S€ Debug Configurations

Create, manage, and run configurations

B X | B3~
type filter text
« [&] GDB OpenOCD Debugging

-systick-blinky Attach-to-Renode
-systick-blinky Debug

[ miv-rv:
~ & Launch Group
 miv-rv32im-systick-blinky Start-Renode-emulator-anc

< >
Filter matched 5 of 11 items

@
@

() X

»

Name: | miv-rv32im-systick-blinky Attach-to-Renode

[ Main| % Debugger| & Startup| - Source| =] Common) & SVD Path

Initialization Commands n
Initial Reset. Typ:

[JEnable ARM semihosting

Load Symbols and Executable,

Load symbols

@ Use project binary: miv-rv32im-systick-blinky.elf
O Use file Workspace File System
Symbols ofset e ||

Load executable

(@) Use project binary: - miv-rv32im-systick-blinky.elf

O Use file Workspace Fi

Erecutableoffset (hei| |

Runtime Options
[] Debug in RAM

Run/Restart Commands

[ Pre-run/Restart reset Type:

[]set program counter at (hex): ‘

Set breakpoint at

Continue ! v

Revert Apply

14




MICROCHIP

externa

ConfiPuring debug sessions,

tools and launch groups

Debug
configuration for a
hardware target

Debug
configuration for a
Renode target

Startup
configuration for a
hardware target

Startup
configuration for a
Renode target

Start openOCD

OpenOCD acts as
GDB server

GDB starts and
connects

Start Renode

Renode acts as GDB
server

GDB starts and
connects

Symbols and
executable loaded from
ELF

Breakpoint set on main

Continue selected

Initial reset selected

Symbols and
executable loaded from
ELF

Breakpoint set on main

Continue selected

15



Confi?uring debug sessions,
MicrocHipr  external tools and launch groups

SC Debug Configurations O >
Create, manage, and run configurations
Launch several other configurations sequentially
CRLE X| S MName: ‘ pse-blinky Start-Renode-emulator-and-attach
| i Launches| O Common
~ [€] GDB OpenQCD Debuggin
P ) gging Name Mode Action I
[€] pse-blinky hart0 Attach-to-Renode . ) X K -
. Q& Program:PolarFire-SoC-Renode-emulation-p Run Wait for output matc..,
[£] pse-blinky hart1 Attach-to-Renode P = GDB OpenOCD Debugging:pse-blinky hart0 . Inherit Wait until terminated Down
[€] pse-blinky hart1 Attach-to-running-Renode pen ebugging:pse-blinky hart0 . Inheri aftuntif terminate
~ & Launch Group Edit...
i pse-blinky Start-Renode-emulator-and-attach Add...
Remove
< >
Filter matched 6 of 12 items Revery Apply
@ Close

16



Confi

MicrocHIP eXxterna

i

uring debug sessions,
tools and launch groups

* Multiple tools can be
launched as part of a launch

group

* Flow to use a launch group

1.
2.

Start Renode external tool

Wait for expression in console
“‘Renode\ has\ been\ started\ successfully\ and\ is\
ready\ for\ a\ gdb\ connection”

Start GDB debug session

SC Debug Configurations

Create, manage, and run configurations

Launch several other configurations sequentially

EEY R IEER
\

~ [£] GDB OpenOCD Debugging
[€] pse-blinky hart0 Attach-to-Renode
[€] pse-blinky hart1 Attach-to-Renode
[€] pse-blinky hart1 Attach-to-running-Renode
~ @ Launch Group
i pse-blinky Start-Renode-emulator-and-attach

Filter matched 6 of 12 items

Name: ‘ pse-blinky Start-Renode-emulator-and-attach

@ Launches| [ Common

ame Mode
@ Program:PolarFire-SoC-Renode-emulation-p Run
3 [€1 GDB OpenOCD Debugging:pse-blinky hart0 . Inherit

O
Action Ur
Wait for output matc..,
Wait until terminated sown
Edit...
Add...
Remove
>
evert App

Close

17




ConfiPuring debug sessions,
MicrocHipr  external tools and launch groups

SC Edit Launch Configuration

Add | nq a Re n Od e platfo rm to a Iau nch q rou D Edit an existing entry in the launch group
type filter text
1. Add the Renode platform to launch - E1508 0pnocD D
as a program g o 1
Launch mode: Run 2
2 . La u n c h m Od e : G Ru n » Post launch action: | Wait for console output (regexp) 3Regular Expression: | Renode\ has\ been), started\, successfully\ an
] Adopt launch if already running

A
'\?/'

3. Post launch action: “Wait for console
output (regexp)”

4. Regular Expression:
“Renode\ has\ been\ started\ successfully\ and\ is\ ready\ for\ a\ gdb\ connection”

18



ConfiPuring debug sessions,
MicrocHipr  external tools and launch groups

SC Edit Launch Configuration X

Adding a debug configuration to a launch group it an existing entry in the launch group

~ [c] GDB OpenOCD Debugging

1. Select the debug session to be run Bmvnomarcromotms L

@ Program

2. Launch mode: “Inherit”

Launch mode: Inherit

3. Post launch action: “Wait until i%
- [] Adopt launch if already running
terminated”

19



Confi?uring debug sessions,
MicrocHipr  external tools and launch groups

SC Debug Configurations O K SC External Tools Configurations

Create, manage, and run configurations Create, manage, and run configurations

Launch several other configurations sequentially Run a program

= —+l
Name: | pse-blinky Start-Renode-emulator-and-attach | (8 SR | = Y
| 8 Launches ] Common type filter text
A GDB OpenOCD Debugging , ~ @ Program
. Name Mode Action In - i .
[t] pse-blinky hart0 Attach-to-Renoda N . ) . . =l & Mi-V-Renode-emulation-platform
" [+] % Program:PolarFire-SoC-Renode-emulation-p Run < i el N i
[£] pse-blinky hart1 Attach-to-Renode ) ) . ) ) . Down @ PolarFire-SoC-Renode-emulation-platform
[€] GDB OpenOCD Debugging:pse-blinky hart0 . Inherit Wait until terminated o

[£] pse-blinky hart1 Attach-to-running-Renode
~ & Launch Group Edit..
i pse-blinky Start-Renode-emulator-and-attach Add..

Remove

< >

Filter matched 6 of 12 items JEIE APPYY Filter matched 3 of 3 items

-

20



MICROCHIP

Conﬁ?

externa

uring debug sessions,
tools and launch groups

« All Mi-V example » e
projects have an

included pre-

. & -BiDIN

volatile uint64_t delay_loop_sum = 0;

readmcycle();

1000: iee) {

delay_loop_sum = de] $€ Debug Configurations

configured launch

group to use with :

Renode

@&y @y
Project Explorer 4 es1c
& fpga-cortex-m1-blinky ralse_sott_interrupt(2);
& m1fpga-cortex-m1-blinky while (1) {
& miv-rv32im-interrupt-blinky A
& miv-rv32im-systick-blinky
S miv-rv32imaf-mandelbrot-uart uint64_t mcycle_start =
3 miv-rv32imaf-raytracer-uart-cpp
5 pse-blinky for (uint64_t i = 0; i<
¢ Binaries )
Includes
= config MSS_UART_polled_tx_strir
2 drivers “Setting outputy
3 hart0 MSS_GPTO_set_output (GPIC
< eSlc 4 MSS_GPIO_set_output (GPI(
3 hartl MSS_GPIO_set_output (GPIC
2 h
2 for (uinté4_t i = @; i<
S pse_hal delay_loop_sum = del
Debug 14 }
hal

pse-blinky hart0 Attach-to-Renode.launch
pse-blinky hart1 Attach-to-Renode.launch
pse-blinky hart1 Attach-to-running-Renode.launc

(£ Problems i Tasks © Console [ Properties

pse-blinky Start-Renode-emulator-and-attach.at
README.md

@ smartfusion-cortex-m3-blinky
@ smartfusion2-cortex-m3-blinky

v q Pol
& <terminated, exit value: 0>C\Microsemi\

Fire-SoC-Re

Create, manage, and run configurations

Launch several other configurations sequentially

v [€] GDB OpenOCD Debugging
pse-blinky hart Attach-to-Re:
pse-blinky hart1 Attach-to-Re:
pse-blinky hart1 Attach-to-rur
v @ Launch Group

# pse-blinky Start-Renode-emul

A [ [/

< >

Filter matched 6 of 12 items

Name: | pse-blinky Start-Renode-emulator-and-attach
£% Launches| ) Common
Name Mode
[Z19 Program:Polarfire-SoC-Renode-en Run
[7] [ GDB OpenOCD Debugging=pse-bli Inherit

QOutline

U mss_utith

U mss_clinth

U mss_hart intsh

U mss_plich

U mss_gpioh

L mss_sysregh
mss_uarth
gpiod_bit0_or_gpio2_bit13._plic_0_IRQHandler(vc
gpio0_bit1_or_gpio2 bit13_plic_1_IRQHandler(vc
gpiod_bit2_or_gpio2_bit13._plic_2_IRQHandler(vc
gpio0_non_direct_plic JRQHandler(void)
gpio?_non_direct_plic JRQHandler(void)
gpio2_non_direct_plic JRQHandler(void)
51(void) : void

Action
Wait for out
Wait until te.

21



@ Learn to Debug a Bare-Metal PolarFire
MiCROCHIP SoC Application with Renode

PolarFire SoC on Renode

22
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MICROCHIP

PolarFire SoC on Renode

- RV64IMAC Monitor Core: E51

- RV64GC Quad Core: U54

Quad core: 4 x harts
U54 1,U54 2,U54 3,U54 4

- Memory mapped peripherals
and storage
GPIO
UART
CAN
MAC
DDR

Deterministic, Coherent CPU Cluster

N

r N
Performance / Event
: ‘ : ‘ Counters
128K Boot Flash RISC RISC
RV64IMAC RV64GC ¢ Instruction Trace
Secure Boot Monitor Core Quad Core * AXI Bus Mor'ntors
¢ 50 Break Points
¢ Fabric Logic Monitor
* SmartDebug
Deterministic L2 Memory Subsystem Coherent Switch *.Dabug Lacks

| . !

DDR4/LPDDR4 Controller - AMBA Switch with Memory Protection and QoS

| ' f .

DDRIO PHY
Low Power
PolarFire” FPGA
Architecture

23



MICROCHIP

PolarFire SoC on Renode

* Renode Console
 Enter commands here

» See connected peripherals /
memory map

« UART Analyzer

* Shows UART output for a
given instance

082 (3b6a18a4-281811221641)
ripts/single-node/polarfire- -multiple-servers.resc
(machine-8) periphera
Available peripherals:

bus (SystemBu

can@ (PSE_CAN)
<Bx2018C000, ©x2018CFFF>

canl (PSE_CAN)
x2618D008, Bx2018DFFF>

machine-0:sysbus.mmuart0
clint (Corelevellnterruptor)

x82060060, ©x0200FFFF>

ddr (MappedMemory)
<6x80000000, BxBFFFFFFF>

|
}— button® (Button)
|
}— button1 (Button)

— button2 (Button)

|
—
|
|
3
|
}_
|
|
—
|
|
—
|
|
}_
|
|
—
|
|
—
|
|
|
|
|
|
|
— gpiol (PSE_GPIO)
|
|
}_
|
|
-

)
<Bx20610A008, Bx2010AFFF>

Source Refacto Project Run Window Help
THEEAY ERAO R R
45 Debug 2 ¥ ¥ = O @-Vaa. % Break. 9TE

~ @, Polarfire-SoC-Renode-emulation-platform [Program]
» C\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe

[ es5tc 2 = B E= Outline
142 MSS_GPI0_set_output(GPIOL_LO, MSS_GPIO 2, 1); ° o mss
143 U mse
144 for (uint64_t i = @; i< 1000; i++) { U mse
45 delav loop sum = delav loop sum + i: s
- m] X | mss

mss

mss

e51

24
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MICROCHIP

PolarFire SoC on Renode

* monitor
« Initial Renode launch with no system loaded

» PolarFire SoC instance
« Each machine has a sysbus (system bus)
» CPUs and peripherals are connected to sysbus

e Sysbus

+ E51 and U54 harts are connected to sysbus

Renode

R=NOD="

Renode, version 3b6a18a4-281811221641)

i sc i ingle-node/polarfire-soc-multiple-servers.resc

(machine-8) peripher
Available peripherals:

sysbus (SystemBus)

I

|— can® (PSE_CAN)
<@x2010C080, Bx2818CFFF>

can1 (PSE_CAN)
<@x2010D000B, Bx2010DFFF>

clint (CorelLevelInterruptor)
<Bx02000000, ©6xB20BFFFF>

ddr (MappedMemory)
<@x80000080, BxBFFFFFFF>

e51 (RiscV64)
Slot: @

(PSE_eNVM)
80006, ©x202081FF>

I
I
—
I
I
—
I
I
—
I
I
—
I
I
—
I
I
—
I

+ Memory mapped peripherals are connected to sysbus

25
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MICROCHIP PolarFire SoC on Renode

Machine-x

Sysbus E51 U54 (hart 1) l| US54 (hart2) l| US54 (hart3) | US54 (hart 4)
CPU slot 0 CPU slot 1 CPU slot 2 CPU slot 3 CPU slot 4

uaRT il GPIO o N
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MICROCHIP PolarFire SoC on Renode

Machine-a

Sysbus E51 U54 (hart 1) U54 (hart 2) U54 (hart 3) U54 (hart 4)
CPU slot 0 CPU slot 1 CPU slot 2 CPU slot 3 CPU slot 4

Machine-b

Sysbus E51 U54 (hart 1) U54 (hart 2) U54 (hart 3) U54 (hart 4)
CPU slot 0 CPU slot 1 CPU slot 2 CPU slot 3 CPU slot 4




e\

MICROCHIP PolarFire SoC on Renode

If one hart is being debugged and is suspended — all harts are suspended

|.E reaching a breakpoint and halting on the E51 will also cause the U54 harts to
appear halted

Sysbus U54 (hart 1) ll US54 (hart2) | U54 (hart3) | U54 (hart 4)
CPU slot 1 CPU slot 2 CPU slot 3 CPU slot 4

28



@ Learn to Debug a Bare-Metal PolarFire
MiCROCHIP SoC Application with Renode

PSE-BLINKY
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MICROCHIP

PSE-BLINKY

* Project configured to run
on the PolarFire SoC
Renode Emulation
Platform

« Can debug a single hart or
multiple

« Configured
« Hart0: E51
* Hart 1: U54_1

SC workspace.examples - pse-blinky/hart0/e51.c - Microsemi SoftConsole v6.0.0.116
File Edit Source Refactor Navigate Search Project Run Window Help

g [~/ @iDivn] | [ S @B @@~ H-O0 QS s~ HE T A~ GlvrEerDdy
Project Explorer 12 Bg v -
e [@e51.c 2 8 us4 1.c 2 [Bus42c 2
U fpga-cortex-m1-blinky 10/ ~ 10l ~ o
5 m1fpga-cortex-m1-blinky * (c) Copyright 2018 Microsemi-PR 2 * (c) Copyright 2018 Microsemi-PRC * (c) Copyright 2018 Micros
O miv-rv32im-interrupt-blinky * 3 = *
U miv-rv32im-systick-blinky * Code running on E51 hart @ 4 * Code running on U54 hart 1 * code running on U54 secon
O miv-rv32imaf-mandelbrot-uart 5 * *
© miv-rv32imaf-raytracer-uart-cpp 6 * SVN $Revision: 9661 $ * SVN $Revision: 10516 $
+ 5 pse-blinky #include "mss_util. 7 * SUN $Date: 2018-01-15 10:43:33 + * SVN $Date: 2018-11-08 18
Includes #include "mss_clint.h" 8 */ */
& #include 9
€5 config #include " 10 #include "mss_util.h" #include "mss_util.h"
5 drivers #include " 11 #include "mss_clint.h”
~ 2 hart0 2 #include "mss_sysreg.h" #include "mss_uart.h" %12 volatile uint32_t count_sw_i
I3 es1c #include "mss_uart.h" 13
v 8 hart1 volatile uint32 t count_sw_ints_hl 14°void u54_2(void) {
B uS4 e volatile uint32 t loop_count_hl = € 21 uint32 t hartid = read_c
- MSS_UART_polled tx_string(&g i 6 velatile uint64 t dummy hl = 0; volatile uint32 t i = @;
~ 2 hart2 0 : o
\r\nSetting output @ 17
18 usa2¢ 18 while (1)
€5 pse_hal @ 19 MSS_GPIO_set_output(GPIOL_LO, 19%void Software_hl_IRQHandler(void) { /* add code here */
~ & hal % 20 MSS_GPIO_clear_irq(GPIO®_LO, I %20 uint32_t hart_id = read_csr(mha i++; /* added some ¢
cpu_typesh % 21 return EXT_TRQ KEEP_ENABLED; 21 if (hart_id == 1) { if (i = ox1000) {
hal_asserth 23 22 count_sw_ints_hl++; i=eo;
E . 23 } ¥
hal o
alirg.c % 24°uint8_t gpio@_bitl_or_gpio2_bit13_ 24} }
5 halh @25  MSS_UART_polled_tx_string(8g. m 25
hw_macrosh 26 "\r\nSetting output 1 26
5 hw_reg_accessh 27 27°void u54_1(void) {
B hw_reg_accessS % 28 MSS_GPIO_set_output(GPIOL_LO, 28 volatile int i;
-/ pse-blinky hart0 Attach-to-Renode.launch % 29 MSS_GPIO_clear_irq(GPI0Q_LO, ¥ %29 uint64_t mcycle start = 0;
pse-blinky hart1 Attach-to-Renodelaunch 39 ) return EXT_IRQ KEEP_ENABLED; 239 “?"zgi t jcizlf—f"dl 950
i SO 1 1 uin elta_mcycle = @;
pse-blinky hart! Attach-to-running-Renodelaunc | 75 v @ uint32°t num, loops - 100000, v
pse-blinky Start-Renode-emulator-and-attach.lat
< > < > < >
[ READMEmd
© smartfusion-cortex-m3-blinky Problems &l Tasks & Cons: Properties 4% Debug %
' smartfusion2-cortex-m3-blinky ~ @ <terminated>Polarfire-SoC-Renade-emulation-platform [Programl
« <terminated, exit value: 0>C:\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe
< >
Writable Smart Insert 78:1
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« Build the project
* Run the “pse-blinky Start-Renode-emulator-and-attach” launch group

Starts Renode followed by a GDB debug session that connects to Renode
Loads ELF
Boots to the E51 hart and sets a breakpoint on the E51 main

Allow the program to raise two soft interrupts
These start U54 hart 0 and hart 1

Run the E51 program and allow it to loop

* Run the “pse-blinky hartl Attach-to-Renode” debug configuration

This connects to the U54 hart and resets its program counter
Sets a breakpoint on U54 main
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s First Thursday’s

Aug. 1 - Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode
Sept. 5 - Webinar 5: Add and Debug PolarFire SoC Peripherals with Renode
Oct. 3 - Webinar 6: Intro to PolarFire SoC MSS Configuration and Software Flow
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