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Contexte

SystemC: |a bibliotheque logicielle pour le matériel

Besoins

Langage SystemC

Architecture

Matériel / Logiciel

Notion de temps, concurrence, types Comportement

matériels, SystemC

Vérification
fonctionnelle

Banc d’essai

Differents niveaux d'abstraction EE— - —

©» O 0 OO

RTL
Portes B -
Noyau de simulation Transistors
Usage multiple
@ Extension : TLM-2.0 C++
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Contexte

TLM-20etlequantum

Payload
@ Abstraire pour accélérer les adresse, donnée,

. . :_’u...c; ',\,J__;_-.u, -.‘»:
communications r—

NOYAU SYSTEMC

Quantum = 1us

Temps Temps o p .
SystemC local @ Reduire les changements de contexte
Appel b transport(t, 950ns)
1105us +950ns
+9/70ns - .
b transport(t, 970ns) Retour @ Permet une exécution en avance du

temps global SystemC

Appel b transport(t, 990ns)

+990ns -
+1010ns
b transport(t, 1010ns) Refoyr @ Quantum trop long ou trop court peut

ait(l.01lus . . .
wait(1.01us) ralentir la simulation

1106.01us +0ns Appel b transport(t, Ons)
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What's existing? And could help!

Virtual prototyping technology

Provides platforms virtually assembled

EEk

] . |
-

WhIoE 3

yery

Virtual component assembly
to simulate a platform

A virtual prototype is a software application simulating the

hardware behavior. It provides a ready-to-execute
environment for your next platform.

ML Ak hdn

«

That simulates complete hardware

Fast virtual prototype allows HW/SW co-simulation

. . ~ . . . ) . . . 4
L] wwwhiventivecom % @hiventive © Hiventive 2013 - all rights reserved O Hiventive '



Conclusion

Electronics Products Design Flow
How you designyour productnow ~ How you will design you product tomorrow
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Physical prototype Software development  Application Hardware development

c Continuous Integration
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Problemes

Les besoins en flexabilité dans les plateformes virtuelles

numero
e il iInterruption,
. . . . . réquence, aille, fréquence
@ Architecture finale inconnue : besoin de taille cache. .. atence. ... reduence
souplesse — ——— — " SR

@ Etre capable de modifier des éléments clés o
des modéles sans modification du code

@ Etre capable de s'échanger des modeles
sans utilisation de pont

. : vitesse de Q parametres *
@ Etre capable de pouvoir interagiravecles — \  Cm o T e

|:'| transmission, Internes
OULIIS :
L3 Configurable Sol 1

Outil * Configurable Sol 2

Externe

L) wwwhiventivecom % @hiventive © Hiventive 2019 - all rights reserved <] contact@hiventive.com “




Flexibilité

Proposition : un standard pour la configuration (mais pas uniqguement)

@ CCI (Configuration, Contrble - .
et Inspection)

GESTIONNAIRE

B HANDLE
% CCl PARAM

CCl PARAM GESTIONNAIRE

CCI PARAM ................................... TLM HANDLE

‘e
"
g
]

CCl PARAM iy
&?/ GESTION CCl PARAM

= NAIRE B sl
== NARE
BASE DE DONNEES GESTIONNAIRE
HANDLE

e e e e e e e e e o e m—— e e e e e e e e o e e e e e e e e e mmme e e o

NOYAU SYSTEMC

CCl PARAM

(>) Module(s)

(>) Paramétre(s)

(>)  Gestionnaire(s)

(>)  Outil(s) externe(s)
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Impact des contributions

Flexibilité

@ Atouts

Configuration des modules a travers
des parametres a linitialisation et a
'exécution

E change de parameétres

Accés aux parametres a travers des
outils

Compatible avec les solutions
existantes

Standard CCl

IPs systeme, DMA, IPs accélérateurs et
PLL, alimentation, .. CO-processeurs

. .
. .
H RN H RN

e pus

Processeur(s)

Généralement, les |Ps
viennent
de différentes sociétés

IPs périphérigue
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How we use CCl at Hiventive today :

» A complete parameter class
o A broker to manage parameters
o (CCl-Compliant : interoperability is the key

o Support for configuration files and command line
arguments

Implements CCI

. Easily extendable interface for complete
interoperability
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What we would like

« Standardisation des noms des parametres

o Uniformisation des parametres aux sc_object
existants

o Bug fixes (we provide patches)
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Problemes

Les besoins en communication dans les plateformes virtuelles

@ Communication rapide et interoperable Capteur SoC 1 SoC 2

@ Support des protocoles sans adressage
memoire

@ Applicabilité avec TLM-2.0

@ Definir les protocoles d'une maniere S :
consistante E e ———— :
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Communication

Proposition : une refonte de TLM retro-comypatible

(>) Payload

L] www.hiventive.com

¥ @hiventive

Protocole type
“adressage
mémoire”

Protocole type Protocole type
“UART!! “SPI!!

Contributions

Transport commun

Socket commune

Payload commun
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Communication

Proposition : utilisation de CCl pour les communications

(>) Méta-données des protocoles

(>) Diminuer la taille du payload

" META-DONNEES |
- : |
@ Utilisation de CCl ‘ baudrate, bitstop, ...

e e

(>) Notification des changements
par fonction de rappel

L] wwwhiventivecom % @hiventive © Hiventive 2019 - all rights reserved ><| contact@hiventive.com




Flexibilité

Analyse de la proposition : cas dusage et résultats

(>) Uncas d’usage : protocole UART

N CCl PARAM SPEED |
- Vérification avec I

 fonction de rappel

CCl PARAM BITSTOP Socket CCl PARAM BITSTOP

UART \
EMETTEUR / : EMETTEUR /
RECEPTEUR 4>°] RECEPTEUR
UART UART

Payload (p) S
; PR, reception TLM

p.bitset
envoi TLM

************************************************************************************************************************
_ Vérification avecC

fonction de rappel

A

Il
o
P4
&
vy,

if(config ok)

process
TLI\/I 2.0
Version ameliorée de TLM-2.0 360 ( ~ rapport 2) VvV
Version améliorée de TLM-2.0 avec CClI 410 VvV
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Communication

Impact des contributions

TLM 2.0 socket initiatrice BUS

@ Atouts

Pouvoir facilement ajouter de = — P

nouveaux protocoles a TLM

Conserver les modeles existants .
Jtiliser CCl pour la IR
communication Voo
E_'E ? ?
Interconnect TLM 246, ‘ TLM 2.0 socket cible
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How we do TLM communications at Hiventive today

e All our workis based on TLM-2.0 and we've a

complete compatibility with existing TLM-2.0
sockets

» We used some “C++ hacks” to do refactoring using
the current standard.

 Many protocols supported and more coming:

UARL P 26 CAN-
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“PINOUT" case

. . . UART_TX 1/ UART_RX 2/
o Software s free to do whatever it wants as with the SPI MOSI 1 ... SPI MISO 4
real hardware. P10 can be reconfigured during
simulation

» A model should not fix statically the protocol if

multiple solutions are available
SoC model

o Solution we use: A socket supporting many protocols
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What we would like

» Anew iteration of TLM-2.0 including refactoring
o (fficial protocols provided by standards owner
 An open discussion for improvements

o Arobust solution for “variant” protocols
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Problemes

Les besoins en vitesse dans les plateformes virtuelles

@ Exécution sequentielle ? ,

@ Pouvoir simuler un ensemble de
plateformes virtuelles

@ Eviter les situations de compétition entre les
différents modeles

@ Ne pas avoir a reécrire les modeles et éviter

NOYAU

au maximum d'imposer du thread safe dans l _— u R—
THREAD HOTE [l ... oo [ THREAD HOTE

les modeles

THREAD HOTE
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Vitesse de simulation

Proposition ; attente standard asynchrone

Plusieurs instances de SystemC
avec / sans quantum

(>) Deux solutions proposées au groupe
de travail SystemC

Initialisation

(>) Modification du noyau SystemC

Evaluation

(>) Solution retenue :

D . S Notification Fin de la
(>) Modification de I'ordonnanceur Mise & jour emporelle e

(>) Deux nouvelles sémantiques :
notification et fin d’attente
d’événements asynchrones sur un

canal SystemC

Notification Delta
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Vitesse de simulation

Impact des contrnbutions

(>) Atouts (>) Limitations

Exécuter des modeles dans des threads différents X Parallélisation manuelle
Connecter d’autres simulateurs X Besoin de mise en place du mécanisme de synchro

Eviter les inter blocages

Process 2.1

AN
/\\/
—_
4—

Process 2.2 Process 3.1

Process 1.2

AN
N
—_—
4—

NOYAU SYSTEMC 1 NOYAU SYSTEMC 2
THREAD HOTE 3.1 THREAD HOTE 1.1 THREAD HOTE 2.1

D Evénement asynchrone
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SystemC standardisation process

o SystemCis part of Accellera

e SLOW update process : completely open-source
projects are moving faster

e An update every year or 2 years : this is not
enough. Many bugs (we provide patches]
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The future of SystemC

\\\‘ ‘fl(‘ {{\
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The future of SystemC

» An open community. Discussions should be done
considering users, not only company parts of
Accellera.

« SystemC, CCl, ... should have an open repository.
GitHub, GitLab, .... to allow users to submit
contributions.

o Areally parallel approach : needs to break
existing API ? Maybe. (eg: Thread safety issue)

7

. . . : o | . . 2%,
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Great, but we dont wanttowait for 10 years

LJ wwwhiventivecom % @hiventive ®© Hiventive 2018 - all rights reserved 0 Hiventive w



Virtual prototypes are composed of many solutions

cem>

€) Hiventive

Framework

We need to find a way to manage this complexity. What about a collaborative project now ?
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OMG : QEMU Machine Generator

« Dynamically generates a QEMU machine from user-
provided info with a high level API.

« Use upstream QEMU. (ho need to maintain a fork]

 Enable an easy export of existing models with other
solutions (and so others simulators).

e X e X ol

e (QMG2SC project also available with native SystemC : Q M G :
Integration. e e

e (Open Source. Refactoring in progress (new iteration
expected in 2 months).

o Hiventive '
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Perspect

llaboration makes s

angle-double-up commits Successful project

angle-double-up contributions

angle-double-up authors angle-double-up users

angle-double-up visibility

Collaboration Build large hardware project
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Tools are great, communities are numerous

Difficulties to interconnect
tools | TN —

e : e . ll — . il
Difficulties to re-use BRI = -
existing solutions " ‘ -

Hard to ensure compatibility
Bridge both of best worlds
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Easy to searc

@ Hiventive

Explore

Catalog

h, easy to explore
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Model page

QHientive  tore  cadosse  Lean O &

« Hrolum e Campasant

Home>Search>Composant>Model|

760 e e 0w L A
BJS 2.0 &f/_.er:med HIVENTIVE
¥y AmMazone

u Info:
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Tag: Lorem ipsum dolor sit amet, consectetur adipiscing alit

README Compatibility Licence Similar Comment

Loremipsumdolorsitamet, consectetur adipiscing elit.
Duisetleositametodioaliquet pellentesque egetvitae urna. Maecenas viverracongue urnaatcongue.
Nullanonfelis et ligularhoncus volutpat. Vestibulumeu purus est.

Aliquam nibhjusto, ornare et neque eget, pharetrarutrum nisl. Vestibulumtinciduntviverrainterdum.

Aliquamquis aliguam metus. Suspendisse placerat, nequein sollicitudin luctus, misapiencommodo mauris, invehiculanibh velitid

eraos.Vestibulumegetscelerisque justo, fermentumdignissim nulla.
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Similar models

Catalogue

@) Hiventive

Explore

&« B"!!l.l' o :!!l“'!"}!'l

Home>Search>Composant>Modal

BJS760 e e e e
By Amazone
u Info:

Larem ipsum daolor sit amet, consectetur adipiscing elit.

Qﬁertmed HIVENTIVE

[ag. Lorem ipsum dolor sit amet, consectetur adipiscing elit.

README Compatibility Licence Similar Comment
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Add a model to index

O Hiventive Explore Catalogue Learn

Model

Name your Model —MName
Lorem ['I:'.l.rT' dolor sit ameat, consectaetur °

adipiscing &it.

wd

Complementary information fags

Lorem ipsum dolor sit amet, consectetur adipiscing elnt urtag nd pre ter1 F
ad

I
I
‘/- |

|\ ~— Description
I

This is a descriptian far my mode

Do vl bz granir Clws lworw |
Ly |
[ |
I
I

Repository URLA

Publish

— Dontdisplay activity-related persanal infarmation on vour prafilas

Private contributions
Include private contributions on my profile

Choose to show contributions of orivate projects on your public profile without any project, repositorny o
organ zation information

[J www.hiventivecom 9 @hiventive © Hiventive 2019 - all rights reserved ﬂ Hiventive w



The Hiventive Way - QEMU (GEMS,..)

SD Card Control

SDHOST SDHCI

QEMU Domain

> QMG2SC System C

. . . . . . 34
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The Hiventive Way - System(C part
U

QMG2SC System C

WV

J/ /I\ Control

Memory-Mapped Router

! !

System Timer UART A

SD Control

> Interrupt Control

N/

A4

l BSC (I12C)

— GPIO

Hiventive w
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The Hiventive Way - Backends
! ! !

WebSocket Server

Terminal Button LED
WebSocket Client WebSocket Client WebSocket Client

—— Memory-mapped R/W
— IRQ
—— Generic 1O

Not available yet

: : : : . . 36
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s it complex to start a virtual prototype ?

You don’t need to read tons of books or tutorials. It’s just easy as 12 3.

1 : Clone the project

T™

2 : Install model dependencies OPen source

. Z
++ BOOM. EAS

AS THAT = M 3 : Run the virtual prototype with your software

'

All details are available on our Beta Documentation : https:/www.hiventive.com
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https://www.hiventive.com

ORCONF 19 : The open
source digital design

conference

September 27th to 29th in
Bordeaux, France.
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Contact

The next global electronic designers community

Hiventive

https:/www.hiventive.com

contact@hiventive.com
+33 972 659126

@hiventive

€ Hiventive “
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