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MICROCHIP First Thursdays

Oct. 3 - Webinar 6: Add and Debug and Pre-Existing model in PolarFire SoC
Nov. 7 - Webinar 7: How to write custom models —filters, offloading, acceleration etc

Dec. 5 - Webinar 8: Handling Binaries

Contd.
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MICROCHIP Second Thursdays

Jan. 9 - Webinar 9: Run Linux on Renode (PolarFire SoC Model as a Quad-core SMP) - this
Is not a Linux / Buildroot tutorial

Feb. 13 - Webinar 10: Build applications for Linux on PolarFire SoC
Mar. 12 - Webinar 11: Introduction to PolarFire SoC MSS Configuration and Software Flow
Apr. 9 - Webinar 12: Two baremetal Applications on PolarFire SoC

May 14 - Webinar 13: Linux + Real-Time (AMP Mode) on PolarFire SoC
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M.c?oc“.p Introduction

- Where are models in Renode

- Ways to add models

- How to add a Just In Time (JIT) compiled model
- Debugging a model using MonoDevelop

- Debugging a model using logs
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. Have you watched our supporting video?

- A supporting video is available in the
“Renode Webinar Series” page of the Mi-V
ecosystem that outlines the set up steps
required to use the tools shown in the
webinar
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MICROCHIP

Where are models in Renode



M.cgc“.p Where are models in Renode

e Models can be added to Renode before
the software is compiled

e They are then built with the software

e The software source code Is available
on GitHub

e hitps://github.com/renode



https://github.com/renode

M.c?m.., Where are models in Renode

(@ MonoDevelop - O X
fle Edt View Search Project Buld Run Jools Window Help
Ied Renode ‘l Debug - w & Solution loaded. Q Press 'Contr to sear
[&] Solution < > A T
=
= Renod :
b 7] Cores n . %
< [21 Extensions
_ Extensions 5
b [ Extensions =
P [ LLVMDisassembler . ]
a
* 1 ragr Peripherals
b [ References
Packages ] =
o
- ==Peripherals
<
b Bus 3
-
4 Cache pul
- CAN g
N 3
[0} PSE_CAN.cs
(] STMCAN.cs &
b CPU s
4 DMA 7
q
b W GPIOPort @
4 12C
b Input
4 IRQControllers
3 Memory
b MemoryControllers
4 Miscellanecus
b M MTD =l
4 | :l
& Errors & Tasks




M.c&H.p Where are models in Renode

@ Peripherals Peripherals/CAN/PSE CAN.cs MonoDevelop

Fle Edt View Search Project Build Run Tools Windew Help

_____ Pseowe | 17

P | Renode ¥ | Debug |- | Defauft v MonoDevelop
(@] Solution < 2 PSE_CAN.cs
- Renode “| No selection
3 Cores 1
- Extensions opyright Sl AOLOsSRlE At ere
[ Extensions 4 f This file is licensed under the MIT License
b LLVMDisassembler = Full license text is available in 'licenses/MIT.txt'
- Peripherals 7 g System;
b Aafarances g System.Collections.Generic;
= a System.Ling;
Packages 1 g Antmicro.Renode.Core;
- Peripherals 11 g Antmicro.Renode.Core.CAN;
b - 12 Antmicro.Renode.Core,Structure. Registers;
13 g Antmicro.Renode.Logging:
b Cache 14 g Antmicro.Renode.Peripherals.Bus;
- CAN 15 g Antmicro.Renode.Utilities;

namespace Antmicro.Renode.Peripherals.CaN

[l STMCAN.cs ! {
19 [AllowedTranslations(AllowedTranslation.ByteToDoubleword) ]
b cPU p public class PSE_CAN : IKnownSize, IDoubleWordPeripheral, ICAN
3 DMA 21 i
b R : public PSE_CANI()
23 {
b M iac 24 IRQ = new GPIO(); can(: CAN.PSE CAN @ sysbus 0x2010C000
b e 25 InitializeBuffers(); —

IRQ —> plic@S5é

10



MICROCHIP Where are models in Renode

SC workspace.examples - Renode/platforms/cpus/polarfire.repl - Microsemi SoftConsole v6.0.0.116

File Edit Source Refactor Navigate Search Project Git Run Window Help

| vin | | | HrPrPr® g~ =) -
[ Project Explorer 52 E1/% ¥ = B 2 polarfirerepl &
& pse-blinky A 53mmuart@: UART.NS16550 @ sysbus 8x28000000 ADD UART to the System
« = Renode 54 wideRegisters: true
= bin 55 IRQ -> plic@se C ) ) h I
. 56 .
z :;Ic:;;er:ns 57mmuart1: UART.NS16558 @ sysbus 8x20100000 onnecting a peripnheral:
¥ 58 wideRegisters: true |
& boards e s It depends on the model!
v [= cpus 60
(= silabs 61mmuart2: UART.NS16550 @ sysbus 0x28102000
[ a20repl 62 wideRegisters: true .
e v 5 TR i [name]: [namespace].[name] @ sysbus [address]
o ' 64
= _c;;:%'rlep' 65mmuart3: UART.NS16550 @ sysbus 0x20104000 ]
=l 155brep 66 wideRegisters: true
= litex_vexriscv.repl 67 IRQ -> plic@93 [COﬂStrUCtOFSO]
[Z miv.repl 68
|2l mpc5567.repl oO9mmuartd: UART_NS16550 @ sysbus 0x20106000 etC
[ picosoc.repl Z@ wideRegisFer‘s: true
|2 polarfire.repl ;j IRQ -> plic@s4
. 2 . .
5 auaricci0n0ep 73mmc: SD.PSE SDController @ sysbus 0x20068000 Parameters affect the peripherals operation
El sifive-tes10.rep 74 IRQ -> plic@ss . .
£ sifive-fus40-epl 75 MWakeupIRQ -> plicds9 Some are optional, depending on default values
=] stm32f103.repl 76
2 stm32f4.repl 77spi@: SPI.PSE_SPT @ sysbhus @x20103000
El stm32f429.repl 78 IRQ -> plic@54
S stm326746epl 79 Constructors connect parts of the system together
. 80 spil: SPI.PSE_SPI @ sysbus 0x20109000
3

1=l stm32115.repl

IRQ -> p1iceSs E.g IRQ out to PLIC

11



MICROCHIP

Where are models in Renode

mmuart®: UART.NS16550 @ sysbus 9x20000000
wideRegisters: true

@ Peripherals Peripherals/UART/NS16550.cs MonoDevelop

File Edt Wiew Search Project Buld Run Jools Window Help

P | Rencde A Debug \V | Default v MonoDevelop IRQ - } p ]_ 1{@9@
[& Solution < > ' PSE_CAN.cs NS16550.cs T
T =
v 3 No selection s
b Timers 0 g
- UART 2 pyright (c) 1
[}] AppUart.cs 3 pyright ) =]
4 -
[]] Atmels1DebugUnit.cs 5 This file is licensed under the MIT License, 3
@AinartLite‘:s Full license text is availat in 'licenses/MIT.txt' 5
- »
™ -
@ CadenceUart.cs o System;
[) EFM32_UART.cs g 9 Antmicro.Renode.Core; B
] EFR32_USART.cs 1 9 Antmicro.Renode.Logging: o
L 11 g Antmicro.Renode.Peripherals.Bus: A
[} GaislerUART.cs 12 g System.Collections,Generic; 5
[0} ImxUart.cs 13 Antmicro.Migrant; 3
. 14 o
[ LEUART.cs 15 namespace Antmicro.Renode.Peripherals,UART g
[) Litex_UART.cs 1 { -
@ P R 17 [AllowedTranslations(AllowedTranslation.WordToDoubleWord) ]
L] “owamer_ b 1 public class NS16550 : IBytePeripheral, IDoubleWordPeripheral, IUART, IKnownSize 4
@ MN_CoreUART.cs 19 { c
[} MPCS567_UART.cs - ;{Ju\.h_ NS16550(Machine machine, bool wideRegisters = false) A
. - 5
[]] Murax_UART.cs 2z this.machine = machine; @
NS16550.cs 23 mode32 = wideRegisters;
— 24 IRQ = new GPIO():
@ PicoSoC_SimpleUART.cs 25 Reset|):
1] PLOLLcs :
™ .
() sAM_usART.cs public GPIO IRQ { get; private set; }
Ay - Bl s

12
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MICROCHIP

Where are models in Renode

> PSE_CAN.cs N516550.cs
selection
pyright 2018 Antmi
pyrig | 1-2015 Realtime Embedde
5 Thi le 1 1censed unde e MIT License
1 lic text i 11 txt
g System;
g Antmicro.Renode.Core;
] g Antmicro.Renode.lLogging;
11 g Antmicro.Renode.Peripherals.Bus:
1 g System.Collections.Generic;
1 g Antmicro.Migrant;
Default value
15 namespace Antmicro.Renode.Peripherals.UART
1 {
17 AllowedTranslation.WordToDoubleword) ]
1 IBytePeripheral, IDoubleWordPeriphewlyl, IUART, IKnownSize
1

public NS16550(Machine machine, bool wideRegisters = false) Overertten

2z this.machine = machine;
23 mode32 = wideRegisters;

feeer) . Constructor
mmuart®: UART.NS16550 @ sysbus 9x20000000

wideRegisters: true
IRQ -> plic@oe

wdogO: Timers.PSE_Watchdog @ sysbus 0x20001000
frequency: 156250
RefreshEnakble —> plic@l00 |
Trigger —> plic@l05 | e51@25

e51@26

PSE_CAN.cs NS16550.cs PSE_Watchdog.cs

E_Watchdog » DefineRegisters()

using System;

g Antmicro.Renode.Core;
Antmicro.Renode.Peripherals.E

) Antmicro.Renode.Core.Structure.Registers;

Antmicro.Renode.Time;

Dmmereieed e .No default value — must be provided

namespace Antmicro.Renode.Peripherals.Timers

public class PSE_Watchdog : BasicDoubleWordPeriph , IKnownSize
f
public PSE_Watchdog(Machine machine, long frequency) : base(machine)
internalTimer = new LimitTimer(machine.ClockSource, frequency, this, Empty, T

internalTimer.LimitReached += TimerLimitReached;

RefreshEnable
Trigger = new (

override void Reset()

.Reset();

Trigger.Unset();
RefreshEnable.Unset();

state = State.ForbiddenRegion;
internalTimer.Reset();

4 g

public long Size =>

13
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Ways To Add models



M.c?oc”.p Ways To Add models

Built in with Renode
Run faster

Can'’t be edited without rebuilding
Renode

Models included with Renode are
precompiled

Available on Windows and Linux

Standalone file separate to Renode

Can be maodified without having to re-
build

Run slower than pre-compiled

Develop models using JiT and then
build them into Renode

Only available on Linux

15



MICROCHIP

Ways To Add models

Pre-compiled

@ MonoDevelop

File Edt View Search Project Buld Run Tools

[ 3 Renode ¥ | Debug

Window  Help

[&] Solution
A Renode =
b Cores
- Extensions
3 Extansions
b LLVMDisassembler
- Peripherals
4 References

Packages

4

Peripherals
b Bus
Cache
- CAN
1}] PSE_CAN.cs
[[] sTMCAN.cs
cPU
DMA
GPIOPort

-

12¢
Input
IRQControllers
Memory
MemoryControllers

Miscellaneous

MTD ll

v v Y VYT YT VTw

JIT

8C workspace examples - Renode/myperipherals/BUZZER.cs - Microsemi SoftConsole v6.0.0.116

File Edit Source Refactor Source Mavigate Search Project Git Run Window Help

vim R,

5 Project Explorer 2 =
o fpga-cortex-m1-blinky
o m1fpga-cortex-m1-blinky
o miv-rv32im-interrupt-blinky
] miv-rv32im-systick-blinky
LT miv-rv32imaf-mandelbrot-uart
= miv-rv32imaf-raytracer-uart-cpp
"‘r_—e'pse-b\inky

v =% Renode

(> bin

(= licenses
~ [ myperipherals

|#] BUZZER.cs

(= platforms

(= scripts

(= system_builder

(= tests

=] converted_renode_output.txt

# renode_decoder.py

=] vart.txt
=] smartfusion-cortex-m3-blinky
5] smartfusion2-cortex-m3-blinky

N R W

o

o

$-0-Q-®F- 40D~

[#] BuzzZERcs 2

// Copyright (c) 201©-2018 Antmicro
// Copyright (c) 2011-2815 Realtime Embedded

// This file is licensed under the MIT License.
// Full license text is available in 'licenses/MIT.txt'.

using System;

using Antmicro.Renode.Core;
using Antmicro.Renode.logging;
using Antmicro.Migrant;

3= namespace Antmicro.Renode.Peripherals.Miscellaneous

public class BUZZER : IGPIOReceiver, IlLed

{

public BUZZER(bool invert = false)
{

inverted = invert;
sync = new object();
}
public void OnGPIO(int number, bool value)

if(number != @)
{

}

throw new ArgumentOutOfRangeException();

16
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How to add a Just In Time (JIT)
compiled model



2 How to add a Just In Time
MICROCHIP (JIT) compiled model

e When to use @ In Renode:

e If using a relative or full path:

e E.g “include @../../../scripts/single....... ”
e E.g “include @C:/Microsemi/SoftConsole v6.0/...."

e Not needed if using CWD:
e E.g “include $CWD/../scripts/single....”

18



S How to add a Just In Time (JIT)
MICROEHIR compiled model

. Include the C# file for the model
- Include @[path_to_file]

- Add the model to the system

- machine LoadPlatformDescriptionFromString
“[sysbus _name]: [class].[name] @ sysbus [address]”

= polarfire.repl &2

53mmuart@: UART.NS16550 @ sysbus 0x26000000 [sysbus_name]: [namespace)].[[igilig] @ sysbus [address]
54 wideRegisters: true
IRQ -» plic@9e

19



S How to add a Just In Time (JIT)
MICROEHIR compiled model

e Commands used:
1. include $CWD/../My_models/HUGH_CoreTimer.cs

2. machine LoadPlatformDescriptionFromString
“Hugh_timer: Timers.Hugh_CoreTimer @sysbus
0x70000000”

20



MICROCHIP

How to add a Just In Time (JIT)
compiled model

sc

Fle Edit Source Refactor Navigate Search Project Gt R

Window Help

&, LS T S e -0 Q= - 4K

() Project Explorer £3 = [  [#] HUGH_CoreTimer.cs

1loglevel 2
== e mach create "Mi-V"
=]

miv-basic.resc &8

= machine LoadPlatformDescription @platforms/boards/miv-board. repl
b multi-node + peripherals
e sysbus. cpu StartGdbServer 3333 true
b = pydev log "Renode has been started successfully and is ready for a gdb connection
-

(This is not an error)" 3

[+ single-node
€e2538.resc
efr32mg.resc
hifive_unleashed resc
i386.resc

litex_vexriscv.resc

miv.resc

mpe5567.resc

picosoc. resc
polarfire-soc-multiple-servers.
polarfire.resc
quark_c1000.resc
sifive_fe310.resc

stm32f103.resc

=
1 — 2
45 Debug 53 % Breakpoints = 7
+ U4 Miv-Renode-emulation-platform [Program

K Lall

Alternatively
add commands
to the launch
script

21



How to add a Just In Time (JIT)
MICROCHIP compiled model

sC
File Edt Source Refactor Navigate Search Project Git Run  Window Help
% LY T - S B I ; -0 - Q- 45 - f o & -
| Project Explorer £3 = 08 |#] HUGH_CoreTimer.cs miv-basic.resc £3
- 1loglevel 2
=l mach create "Mi-v"
b 15 pse-blinky B —
? 5 sbus 0x70000000"
¥ & Renode peripherals
b (& bin 7 sysbus. cpu StartGdbServer 3333 true
log “"Renode has been started successfully and is ready for a gdb connection. (This is not an error)" 3

Lo X __- - Alternatively
add commands

b [#] HUGH_CoreTimer.cs

P = platforms
= [ scripts
P = multi-node
P (= pydev
" o to the launch

cc2538.resc
efr32mg.resc 1
SCript
1386.resc

itex_vexriscv.resc

miv.resc =l
T I 0

—‘?} Debug 82 @g Breakpoints = B8
Klip < k

= &4, MiVv-Renode-emulation-platform [Fragram

=3

22
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S\ Debugging a model using
MICROCH MonoDevelop

e Two options for debugging a model.

1. Build Renode from source

e Full visibility of variables

e Can suspend execution and debug
2. Use logs

e Can set log levels for peripherals and use the
logs to debug

24



S\ Debugging a model using
MICROCH MonoDevelop

1. Follow the steps in the supporting video to build
Renode from source (build v1.7.1 to match SC 6.0)

2. Launch Renode from your C# IDE (e.g
monodevelop) and load the platform

3. Start the GDB server for debugging

4.  Run the “attach to renode” debug session in
SoftConsole

5. Set a breakpoint in the model being tested

25



MICROCHIP

Debugging a model using

onoDevelop

- Click here to

build and run =ity

Fle Edt View Sewch Project Buld Bun Jook Windew Hel

& solution MiV_CoreUART.cs

v & Rencde i

UART » [ WriteBytallong offset, byt valusl
3 Cores B

= [ Extensions

Paripherals

Phugins

Tests
Emulator

Renade

{vwwwww

ul
b [ Raferances
Packages

b I Conscled ackendanalyzers

-

VideoAnalyzer
v I XwtProvider
b W Prograss

|| Apphcation xtensions. e

| BUIPeripheralB ackendanal

) HasWidgst cs
WindomedUserinterface? rovider.cs
] XetProvideres
|| CLProgressMonitor cs
|| CommandLinairtarface cs
|| ConscleWindows ackendAnalyzer cs QueueEaptd

| CrashHander.cs

i} 1€ onscleB ackendanalyzerP rovider.cs

| Options.cs

TransnitData =
ata =
ntroll =
Control2 =

LockFrequency

MonoDevelop

baudvalueCto7:

tionField

26




S\ Debugging a model using
MICROCH MonoDevelop

ooooooooooo

. = M\L(argudl_'T . wm‘uEft!; uuuuuuuuuuuuuuuuuu Paths to Iaunch SCriptS:
,,,,,,,, Mi-V system:
S $CWD/../..I..Iscripts/single-node/miv.resc

nnnnn

PolarFire system:
- $CWD/..I..I..Iscripts/single-node/polarfire.resc

.............

aaaaaaaaaa

aaaaaaaaaaaaa

27



Debugging a model using
MICROCHIP OnoDeveIop

fle Edt View Search Project Buld Run Jools Window Help

] - - | m MonoDevelop

& Solution MiV_CoreUART.cs -

=

¥ (& Renode = MiV_CoraUART » WritaBytallong offset, byte value)
[ Cores r

- Extensions

istersMap) ;

b Extensions }

4 LLVMDisassambler

ReadBytel( [
v [ Peripherals {

en ranistare Daadinffeatl

b [ References
X Renode o X

Packages

- Paripherals - s
OD

Cache

CAN

cPU

DMA

PIOPor

12c

Start the GDB server for the machine

Input
IRQControllars
Memory e
MemoryCantrolers
Miscabaneous plu
uTD
MNetwark
rei

sp
Sensors
sPi

Timers E

v wvwvvewvevevevevevlveevww

UART

] AppUart.cs t gl
(1] Atmals1DabugUnt cs

[0) Axivartiite.cs

eFractionField
ters

[]] Cadencelart.cs

[[}) EFM32_UART.cs

|| EFR32_USART cs

28



S\ Debugging a model using

MICROCHIP MonoDevelo D

nnnnnnnnn

Use the “Attach-
to-Renode”
debug session to
connect to
Renode

Do nOt use the i "ﬂ [ f Man %5 Dby s..;_‘, ‘, " ; on 2. SVD Path
launch group — Hog T =
Renode is = |

(((((((((

already running! =5 o i




S\ Debugging a model using

MICROCHIP MonoDevelo D

X
_R=NODZ=

= selution

= Click on the
=]l 10 Set a
e — T [ Fe— breakpoint

30



S\ Debugging a model using
MICROCHIP ‘ MOﬂODGVG'Op

uuuuuuuuu

Run
software
" that uses
the model
SO it
reaches the
breakpoint

...............

31
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MICROCHIP

Debugging a model using

MonoDevelop

MonoDevelop [Qreecom s

Resume Step Step Step
over into up

32



S\ Debugging a model using

MICROCHIP MonoDevelo D

| > 3 % 1] [ wenooevsior

Custom breakpoints = | .. e
can be created to TR R 0 emte e

3 $EE
reegrdfifpd

only halt during

certain conditions

Right click on theleft = | S— e
and SeleCt “New : ":”: ! e wnnhitcmm-sgrexlerm.amequ.un o |

Breakpoint...”

) osswiames [ @frealpeints | 33Locals

it = Jvake e |
owims 0 [ om0 ey
»»»»»»»»»»»»»»
o
wrca e uares
) Prssec SevpaiaFr e
naa
; 3 B
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Debugging a model using
MICROCHIP OnoDeveIop

Ho Ed Vi Jewch Proec Bud Bin Took Widow Hel

] - - | a &t ManaDevelop

& selution MIV_CoreUART.cx nslationC Py T
v = Aencde L] & Mv_comuaRr 5 3 witaByrefiong offsat. byea valy
v B Estarsions egisters = eqistershap
P O Estensions

B UvMOBmsmsekier

w7 Parpharals
b [ Rafrences -

Packages

= B Peipharsis
Bus

b Regeters
] €marbortEceptionca
] Chusinasses

TrarslatonCPU e

H ceenmenezz Check variable
e — values etc at the
R I 1 bottom

Ariliartiincs

point Lacals Y Call Stack

Jiarm 5

GaishrlUARTcs

] it ama [ [ea

» o hrirrsParagftm e UMMM _Cors. Ak Bamwtn P Ak R P b s AT
froe @ % = O st o / o [ W
(B ko - Artrira e P arhes s CPU Trarati
- e eszmatesyrscaran L P ) Todks D) Coracle B e 5 Sawrch ( Doburgge Commole = B Herw e Ve Artrvicrs Ransde P erighesals, CPU Trarsiation
— . g -
; gpdad
prraprremermral e ile ¢ 08 TESTIN, _riser flmn =

: B
olfi| 3 T — 1 |

wreshie Smartirset | 167:1
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Debugging a model using

MICROCHIP

onoDevelop

W £ 2), Gt
pParThiskissl) Light )]

JmTIon

ryre———

uratis

(2] <]

5] Probars 2] sk ) ot 1

utils c G0B_TESTING
o dorm

P - P ———

I 0]

. Smartinsert | 187

T — O |

Variakles B3 L1f Ragisters

F - |

7 >

e Edt Vew Sewch Eromt Buld Bun Jeok Window bHelp
- . = o [ ManaDevelop
& Solution iV_CoreUART.cs stioncPL
v = Ranode E] o » [ wrteByeation afses. byze value
b [3 Coras
ReadByt f
v dloFt
v
»
»
b e
v
r ParityBit = -
v
5 sudrate = Were
»
v
o »
e B Souce Refader Window el »
R -in - F -0 -%-®™ ¢ -[F¢ . >
v
PronctExple 11| = O |[ 8 men g =0 » I poi
- o] > mso
" v
B 4 b e

} Atmal910 ehugiinit ca

Codencaliartcx ntrol2
3 EFaz UART cs i .

e

- T
registarsten ”
4. value JdHEvent FlagField, Value
auency * ((bsudvaluestal2. valu

byt

) MPCsseT_uARTCs

- [vitn [1me | [Hma
b o om [T TV S—— e P S UM Cor
oo . l e

Rarcd P arghar s CPU T

Artrricra Rarade Parpharals CPU Tt andation

Check variable
values etc at the
bottom
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Debugging a model using logs



M,cg\c,_"p Debugging a model using logs

 There are several logging levels available:
* -1 Noisy
* 0 Debug
* 1 Info
« 2 Warning
« 3 Error

« Each can capture different levels of data

« Peripherals will produce a different level of log data depending on
what has caused the log (e.g. uart print vs fatal error)

37



M,cgc“,p Debugging a model using logs

* Logging (and other commands) can
be set up automatically by passing
the commands during start up or
including them in the launch script

 E.G (pse-blinky debug
configuration):

» monitor sysbus LogPeripheralAccess
sysbus.gpiol

* monitor logLevel -1 sysbus.gpiol

* E.G (pse-blinky launch script):
» loglLevel 3 sysbus.e51

SC Debug Configurations

N x
manage, and run configurations @ ‘

= polarfire-soc-multiple-servers.resc E3

17
18
19

21
22
23
24
25
26
27

28

button2: Miscellaneous.Button @ gpioO
-> gpio0@2

20 mnn

logLevel 3 gyshbus.ebl

logLevel 3 sysbus.ud4 1
logLevel 3 gysbus.ud4 2
logLevel 3 gysbus.ud4 3
logLevel 3 gsysbus.ud4 4

showAnalyzer gysbus.mmuartQ

38



S\ Debugging a model using

MICROCHIP

logs

Produces different levels of content
depending on log level selected

Logging commands included in the
peripheral model

Variable values can be included in the
log

Creates a log entry every time the CPU
tries to access a peripheral
Can be set individually per peripheral

Log level must be set to 0 (debug)

Peripheral must be on system bus

39



Debugging a model using

MICROCHIP

logs

PolarFire-SoC-Renode-emulation-platform [Program] C:\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe
15:36:32.5299 [INFO] Including script: C:\Microsemi\SoftConsole_v6.@\renode\scripts\single-node\polarfire-soc-multiple-servers.resc
15:36:34.8709 [ERROR] Script: Renode has been started successfully and is ready for a gdb connection. (This is not an error)
15:36:36.3250 [ERROR] u54_1: CPU abort [PC=0x1000]: Trying to execute code outside RAM or ROM at ©x0000000000001000.

15:36:36.3250 [ERROR] u54_2: CPU abort [PC=0x1000]: Trying to execute code outside RAM or ROM at ©x0000000000001000.

PolarFire-SoC-Renode-emulation-platform [Program] C:\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe
[INFO] Including script: C:\Microsemi\SoftConsole_ v6.@\renode\scripts\single-node\polarfire-soc-multiple-servers.resc
[ERROR] Script: Renode has been started successfully and is ready for a gdb connection. (This is not an error)

15:
15:
15:
15:
15:
15:
15:

42:
42:
42:
42:
42:
42:
42:

20.
22.
25.
25.
32.
32.
32.

5119
9525
3827
3847
2031
2036
2036

[ERROR] u54_2: CPU abort [PC=0x1€00]: Trying to execute code outside RAM
[ERROR] u54_1: CPU abort [PC=0x1€00]: Trying to execute code outside RAM
[WARNING] gpiol: Unhandled write to offset @x8. Unhandled bits: [2] when
[WARNING] gpiol: Unhandled write to offset @x4. Unhandled bits: [2] when
[WARNING] gpiol: Unhandled write to offset @x8. Unhandled bits: [2] when

or ROM at 9x0000000000001000.
or ROM at 9x0000000000001000.

writing value @x5. Tags: OutputBufferEnable (@x1).
writing value @x5. Tags: OutputBufferEnable (@x1).
writing value @x5. Tags: OutputBufferEnable (@x1).

Log level 3
(error)

Log level 2
(warning)

Log level 1
(info)

Log level O
(Debug)
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Debugging a model using
logs

< > PSE_Watchdog.cs

PSE_Watchdog »

DefineRegisters()

this.Leg(LogLevel.Debug, "Starting watchdog.");
internalTimer.Enabled = true;
SetState(State.ForbiddenRegion);

}
else if(state == State.RefreshRegion && value == WatchdogReset)
{
this.Log(LogLevel.Nois 'Refreshing watchdog.");
SetState(S T1T~.ForblddenReglon)
¥
else if(state == State.ForbiddenRegion && forbiddenRangeEnabled.Value)
{
this.Log(LogLevel.wWarning, "Watchdog refreshed in forbidden region, triggering NMI.");
SetState(State.AfterTrigger);
}, valueProviderCallback: _ => GetCurrentTimervValue(), name: "REFRESH")

.wWithwriteCallback((_, __) => locked.Value = true);

E.G you could add the model as JIT and add more logging as needed to the

file and re-launch Renode to add the increased logging
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Debugging a model using
MICROCHIP | 0 g g

PolarFire-SoC-Renode-emulation-platform [Program] C:\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe

15:42:20.
15:42:22.
15:42:25.
15:42:25.
15:42:32.
15:42:32.
15:42:32.

5119
9525
3827
3847
2031
2036
2036

[INFO] Including script: C:\Microsemi\SoftConsole_v6.@\renode\scripts\single-node\polarfire-soc-multiple-servers.resc
[ERROR] Script: Renode has been started successfully and is ready for a gdb connection. (This is not an error)
[ERROR] u54_2: CPU abort [PC=0x10@0]: Trying to execute code outside RAM or ROM at @x0000000000001000.

[ERROR] u54_1: CPU abort [PC=0x10@0]: Trying to execute code outside RAM or ROM at @x00000C0000C01000.

[WARNING] gpiol: Unhandled write to offset ©x@. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (@x1).
[WARNING] gpiol: Unhandled write to offset @x4. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (©x1).
[WARNING] gpiol: Unhandled write to offset ©x8. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (@x1).

Log level O (Debug) + LogPeripheralAccess

PolarFire-SoC-Renode-emulation-platform [Program] C:\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe

15:54:05.
15:54:08.
15:54:1e@.
15:54:1@.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.
15:54:55.

3206
4482
9811
9811
7182
7336
7351
7356
7356
7356
7361
7589
7599
7604
7624
7624
7629
7649

[INFO] Including script: C:\Microsemi\SoftConsole_v6.@\renode\scripts\single-node\polarfire-soc-multiple-servers.resc
[ERROR] Script: Renode has been started successfully and is ready for a gdb connection. (This is not an error)

[ERROR] u54_1: CPU abort [PC=0x1000]: Trying to execute code outside RAM or ROM at 0x0000000000001000.

[ERROR] u54_2: CPU abort [PC=0x10@0]: Trying to execute code outside RAM or ROM at ©x0000000000001000.

[DEBUG] gpiol: WriteUInt32 to ©x@ (unknown), value ©x5.

[WARNING] gpiol: Unhandled write to offset @x@. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (©x1).
[DEBUG] gpiol: WriteUInt32 to @x4 (unknown), value ©x5.

[WARNING] gpiol: Unhandled write to offset @x4. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (©x1).
[DEBUG] gpiol: WriteUInt32 to ©x8 (unknown), value ©x5.

[WARNING] gpiol: Unhandled write to offset @x8. Unhandled bits: [2] when writing value ©x5. Tags: OutputBufferEnable (©x1).
[DEBUG] gpiol: WriteUInt32 to ©x88 (OutputRegister), value ©x@.

[DEBUG] gpiol: WriteUInt32 to ©xA4 (SetRegister), value ©x1l.

[DEBUG] gpiol: WriteUInt32 to ©xA4 (SetRegister), value ©x2.

[DEBUG] gpiol: WriteUInt32 to ©xA4 (SetRegister), value ©x4.

[DEBUG] gpiol: WriteUInt32 to @xA@ (ClearRegister), value ©xl.

[DEBUG] gpiol: WriteUInt32 to @xA® (ClearRegister), value ©x2.

[DEBUG] gpiol: WriteUInt32 to @xA® (ClearRegister), value ©x4.

[DEBUG] gpiol: WriteUInt32 to @xA4 (SetRegister), value ©xl.
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MICROCHIP S umimm ary

- Where are models in Renode
- Ways to add models

- How to add a Just In Time (JIT) compiled model
- Debugging a model
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MICROCHIP First Thursdays

Nov. 7 - Webinar 7: How to write custom models —filters, offloading, acceleration etc

Dec. 5 - Webinar 8: Handling Binaries

Contd.
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MICROCHIP Second Thursdays

Jan. 9 - Webinar 9: Run Linux on Renode (PolarFire SoC Model as a Quad-core SMP) - this
Is not a Linux / Buildroot tutorial

Feb. 13 - Webinar 10: Build applications for Linux on PolarFire SoC
Mar. 12 - Webinar 11: Introduction to PolarFire SoC MSS Configuration and Software Flow
Apr. 9 - Webinar 12: Two baremetal Applications on PolarFire SoC

May 14 - Webinar 13: Linux + Real-Time (AMP Mode) on PolarFire SoC

45



ICROCHIP Supporting Content

' S WEYREC{ Eonstm  Miese X —

< C O @ hitpsy/www.microsemi.com/product-direct renode-wek

3a-50¢/5210-mi

& Microsemi | « 5 mesocws

utions. Home ' Products & Services ' FPGA & SoC ' Mi

* MV RSGV Ecosystem Mi-V RISC-V Ecosystem

n Tools
Mi-V Tutorials nd News

Operating Systems

create fully deterministic, real-time systems

alor

arn how to get started with the PolarFire SoC FPGA, the we

developme

g system. We are holding a series of tothe free Rencde platform from Mi-V

igside the Linux® operat

ou will see demo applications, learm how ta create

rtner Antmicra lable

FPGA architecture

Mi .Jantml(ru

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

In this with an overview of SoftC le 6.0 with Renode™ integration. We will introduce you to the Renode

develor w of the: platform and its features. You will also learn about the PolarFire™ SoC ecture and how to

use Renode to develop your application

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

46


http://www.microsemi.com/Mi-V

N

MICROCHIP

Thank You



