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PI4
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La premiére étape consiste a intégrer notre pilote dans le source build de la PT4 (PI4VSB)

8 CHAUIE UIJAE NUdIHES £,0,054,0 JIJAF
Gl PIAVSB (VxWorks 21,11 VSE Project)
v*;% SOUK:BUZ' e wtiu‘:'“ n [ E Enable This should betheinoesisforllc 27001000 R |
Mo Build Taraets g {2 Enable This should be the synapsis for 2C_2835 1.0.0.0 12C_2835
’ m‘"ﬁ o ] . @ Enable International Components for Unicode 63.1.0.3 IcU

1) Création d'un projet sous Workbench

Lancez le programme workbench

4

Workbench 4

Il va falloir intégrer une nouvelle couche dans le PI4VSB
Créez un nouveau projet du type Layer

workspace - Source build configuration editor of project PI4VSB - Wind River Workb
File Edit Navigate Search Project Run Window Help

New Alt+Shift+N> Projﬁ-r._
Open File... 1 Example..
3 Projects from Fil :
Spen){;u:ects rom File System _ [ Other. Ctrl+N

Puis cliquez sur Next

i ﬂ New Project O X

Select a wizard p—

Creates a new Wind River Workbench project

] Wizards:
illtyoe filter tex] X |

il Wind River Workbench Project ~
& General

& C/C++

k= CVS

= Host 05 (Mative Development)

t = Tracing
= V'Works o

1 [1Show All Wizards.
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#.‘ Mew Wind River Workbench Project £l

Build Type

>elect the build type Tor the project. —

Based on Category All

Build type: Layer
Description: Creates a V¥Works layer project to build a single layer of the VxWorks
source.

Setup information
Resulting project type: Layer Project

Cancel

Donnez un nom a votre projet et sélectionner le chemin ou se trouve le répertoire de votre futur projet

u Mew VxWorks Layer Project O =
Project | o

Create a new VxWorks Layer project. o/

Project
Project nam 12C_DRV_2711

-

Location

(__, Create project in workspace

() Create project at external location

(@ Create project jp workspace with content at Sxtemnal location

Directorfl; | DAWIndRiver\wxworks\21.11\source\contrib\I12C_DRV_2711 w Browse...

.;;:;.

cose [ [meas ] ) ancdr
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Donnhez un nom a la couche pour PI4VSB

J Mew VxWarks Layer Project O

Project Setup

X
The layer location is outside any layer search path. Please specify \—
S(WIND_LAYER_PATHS) accordingly, or specify a different location,

Options

yer I, name in uppercase characters, required: b
12 2700 I

[1000
Create an RPM spec file for the project?
YES v

Build context
Source build project: | PI4VSB v | | Browse...

MNote: Setting a source build context enables build from layer project and improves the source
browsing experience.

Sélectionner les éléments suivants :

Bl Wew VixWorks Layer Project O

Project Setup

X
The layer location is outside any layer search path. Please specify \—
S(WIND_LAYER_PATHS) accordingly, or specify a different location,

Optians

1le for the project?

Kernel Library Layer

Build context

Source build pn::jecl PI4VSE v IBlDwse...

MNote: Setting a source build context enables build from layer project and improves the source
browsing experience.

I ;; \

< Back Mext = Cancel
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Déplacer les codes sources de votre répertoire de travail vers le répertoire du projet :

- =2 12CP14

¢Waorks 21.11 Downloadable Kerne

By Build Targets (PI4VSE_ARMARCHBAINM_L
¥ Binaries

ki Includes

2 pl4VSE_ARMARCHSBANVmM_LP&4_LARGE_Sh
[H vxbFdtBcm2711Gpio.h ey, salectionner
[ vkbFdtBem27 11120.h eem—=

[ vxbFdtBem271112cac /

Help

This sh

Source Bui

Faire un click droit sur le projet I2CPI4 puis copy

v &5 12C_DRV_2711 (V¥W .,
[ Build Targets (Pl B

AL

Build Target

Ctri+B, Ctrl+C

» &l Includes New L
~ Gy 12C_DRV_2711 Open
= cdf Show In Alt+Shift+W >
= cfg Open Development Shell.,
- = Cof ctrsC
e Y ik Paslg\‘? Ctri+V
;. Makenle ¥ Delete Delete
=] creation.log M
S 12C_DRV_271° o
Rename. F2
= 12C_DRV_271°
= layer.vsbl ks Import..
[& Makefile i Bxport..
v & 12CPI4 (VxWorks 21 Refresh F5
) .IH_-. 3-:.Flc:.Ta.'ge15 (Pl Code Coverage 5
i Binaries Team 3
'5: Inciudes Compare With »
L_—-’ PI4VSB_ARMARC Replace With 5
l_lln vxbFdtBem2711¢ o |
[ vibFdtBem2711lcerr _ : -
[ vabEdtBcm271112ca Source Build Configuration

Puis coller ces fichiers dans le répertoire src du projet I2C_DRV_2711

[l Build Targets (PI4V5RE)

E# Includes

~ 12C_DRV_2711 (WxWorks 21.11 Layer Project & ARCH selection(s)
#H os
~ B contrib
@ Enable Azure SC

~ & 12C_DRV_2711

= cdf @ Enable Boost C
' & cfg € Enable bzip2 cc
& h " Enable civetwel
= ot od ey
New »
=] C Show In Alt+Shift+W 2
= I Open VxWorks 21,11 Development Shell
s : & Copy Ctri+C
e - Crri+V
. La A o Delet% Delete
~ = 12CP14 Move...
:.H"": et Rename.. F2
> 4=, Bine
B Incly == Import..
@ pay = Bxport..
|6 vxbl +1 Refresh F5
@T vl Resource Configurations 2
& bt Code Coverage ?
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- LQEL 12C_DRV_2711 (VxWorks 21.11 Layer Project
Bt Build Targets (PI4VSE)
R Includes
~ & I2C_DRV_27T11
= cdf
= cfg
& h
Al = [
b yxbFdtBem2711Gpio.h
H) yxbFdtBcm271112ch

i€ vxbFdtBem271112ca.c

= Makefile
= creationlog
= 12C_DRV_2711.exclude
= 12C_DRY _2711s5pec
=| layer.vshbl

|& Makefile

Dans PT4VSB dérouler le menu layers :

~ &5 PIVSB (VxWorks 21,11 VSB Project
@ Source Build Configuration
~ (& Build Targets
% PRENOBUILD
& Binaries
B Archives
will Includes

Sélectionner notre couche et build layer

wE CNae DAL LTI ESSI0n

_____ (@ Enable civetweb library 1.
_____ @ Enable cJSON libraries 1.7,

= 2C_2700 1000 -
- INTRINSI . Buil3 Layer

- INTRINS] o Rebuild Layer

= IPNET A, Clean Layer

- |PNET_CC Open Developrent Shell...

= |PNET_D

Code Coverage

Laisser la compilation se terminer

rm -f D:/WindRiver/workspace/PIAVSB/mk/cleaned.d
POSTBUILD done

make[1]: Leaving directory 'D:/WindRiver/workspace/PI4VSB/mk’

rm -f D:/WindRiver/workspace/PIAVSB/mk/vsb_build lock
done all
¥ Doubleclick here to scan Project "PI4VSB' for errors.

Build Finished in Project 'PI4VSE": 20822-82-24 16:11:83

(Elapsed Time: @8:25)
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La seconde étape est intégré le pilote dans le Image project de Vxworks (VIP)

Dans les fichiers d'entéte de notre projet créez un nouveau fichier :

v & 12C_DRV_2711 (VxWorks 21.11 Laye 257 1 VXB_DEVME IHOD_CALL (wvxbUevProbe), {
M5 Build Targets (PI4VSE) 258 { VXB_DEVMETHOD CALL (wxbDevAttach), (
+ i Includes 259 { VXB_DEVMETHOD CALL (wvxbResourceAlloc), (
: B ot ) 260 { VXB DEVMETHOD CALL (wxbResourceFree) (
= D dR | Ivm-12.0.1.1 or — . !
;; plfw'“ " WesieampRersilim r 261 { VXB_DEVMETHOD_CALL (vxbResourcelistGet), (
4VSB/ _ 262 { VXB_DEVMETHOD_CALL (vxbI2cXfer), (
& PI4VSB/kmi/h/public 263 { VXB_DEVMETHOD CALL (wvxbFdtDevGet), (
18 PI4VSB/kmi/h/systen 264 VXB_DEVMETHOD_END
&l PI4VSB/share/h 265 };
v @& 12C_DRV_2T1 _ 266
& cdf Sg 267 VXB_DRV [EGIga:Ia rrsSEpridaa iy —
& 26 {
= i
- oy & 269 { NULL } ,
h_r‘.-./ - = i N -
v & New B 9 Project..
Show In Alt+Shiftew > B Wind River Workbench Project
Open VxWorks 21.11 Development Shell “Fill I
2 Copy Ctri+C | = IE O TerpaTe
Paste ctriey = Folder
= ® Delete Delete & Class
= Move... v Header File
Rename... F2 & Source File
= B35 Source Folder
| g2 Import...
oA © C/C++ Project
& 12cpq 9 Export.. ° :
= memc 2 Refresh F5 4 Example..
i memc Resource Configurations » 3 Other.. Ctrl+N
Le nom du fichier doit correspondre au nom de la couche choisie :
Create Mew File O >
File N
Create a new file resource.
Enter or select the parent folder:
| 12C_DRV_2711/12C_DRV_2711/h
= cfg ~
E=h
= Src
= 12cP14 (VxWorks 21.11 Downloadable Kernel Module Project)
= memdrv (VxWorks 21.11 Downloadable Kernel Module Project)
5 memdmvl (VxWorks 21.11 Downloadable Kernel Module Project)
= mmap (VxWorks 21.11 Downloadable Kemel Module Project)
=2 mmaprtp (VxWorks 21.11 Real Time Process Project)
i PIAVIP (VxWorks 21.11 VIP Project)
=% PI4VSB (ViWorks 21.11 VSB Project) -
File nam[_l 12C_2700.h _] |
Advanced ==
@ Fﬁgish Cancel
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Complétez ce fichier avec le lien vers la fonction externe

.| prjConfig.c L= dkm.c 1t dkm.c e rtp.c ® PI4VSB tt] vxbFdtBem27... I sl [2C_2700h 2 j

1 extern STATUS I2CIosInit();

rd

La fonction I2CIOSInit met en place le pilote pour les entrées sorties :

STATUS I2CIosInit() {
/* Add the I/0 driver */
I2CIosDrvNum = iosDrvInstall (
(DRV_CREATE_PTR) NULL,
(DRV_REMOVE_PTR) NULL,
(DRV_OPEN_PTR) I2CIosOpen,
(DRV_CLOSE_PTR) I2CIosClose,
(DRV_READ_PTR) I2CIosRead,
(DRV_WRITE_PTR) I2CIosWrite,
(DRV_IOCTL_PTR) I2CIosIoctl
)s
if (I2CIosDrvNum == ERROR) {//numero de driver
return ERROR;
}
else
return OK;

}

Sauvegardez votre fichier I2C_2700.h

“workspace RC_DRV_2T11/12C_DRV_27T11/h/12C_2700.h - Wind River Workbench
Edit Source Refactor Mavigate Search Project Run Window Help

New Alt+Shift+sN> | | BB~ @ ~ =
Open File.. rjConfigc  [c dkme [ dkmic
» Open Projects from File System... extern STATUS I2CIosInit();
Recent Files 3
Close Ctrl+W
Close All Ctri+5Shift+W
&l Save Ctri+5
| Save All Ctri+5hift+5

Dans le répertoire cdf de notre projet créez un nouveau fichier :
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%

« &b 12C_DRV_2711 (VxWorks 21,11 Layer Project) #
{§ Build Targets (PI4VSB)

~ [l Includes
& DyWindRiver/compilers/llvm-120.1.17
& P4VSB/h
& PI4VSB/kmi/h/public
55 PlAVSE/ka system
& PI4VSB/share/h

v G 12C_DRV_2T1

cdf > =2 "
=«

v @k Show In
Open VxWorks 21,11 Development Shell
vVESE Copy
Paste Ctri+
: ® Delete Delete
: Move...
Rename... F2

e Import..
Export...

B I
2 | &1 Refresh ]

L B Resource Configurations »

Donnez lui un hom 40I2C_2700.cdf (40 pour les pilotes de périphérique):

Create New File

File

Create a new file resource.

Enter or select the parent folder:

. 12C_DRV_2711/12C_DRV_2711/cdf

~ g 1I2C_DRV_2711

= cdf

& cfg

& h

& src
= 12CPI4 (VxWorks 21.11 Downloadable Kernel Module Project)
= memdrv (VxWorks 21.11 Downloadable Kemel Module Project)
2 memdrvl (VxWorks 21.11 Downloadable Kernel Madule Project)
2 mmap (VxWorks 21,11 Downloadable Kemnel Module Project)
& mmaprtp (VxWorks 21.11 Real Time Process Project)

Folder
Class
Header File
Source File

Source Falder
C/C++ Project
Example...
Other...

Ctri+N

O

File nam

| 4012C_2700.cdf j

Advanced >>

.

| | e
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Complétez ce fichier avec les bonnes correspondances pour notre projet:

Component
NAME
SYNOPSIS
_CHILDREN
INIT_RTN
_INIT_ORDER
INIT_AFTER
INIT_BEFORE
HDR_FILES
MODULES
LINK_SYMS
REQUIRES

DRV_I2C_2711 {

drivers I2C platform PI4

Support for PI4
FOLDER_DRIVERS

I2CIosInit(); /*port driver *///-> point de départ du pilote pour fichier periph

usrRoot
usrIosCorelnit
INCLUDE_VXBUS
I2C_2700.h
vxbFdtBcm2711I2ca.o

vxbFdtBcm2711I2cCtlrDrv

INCLUDE_VXBUS \
INCLUDE_PCI_BUS \
INCLUDE_IO BASIC

//~> nom du fichier source objet a compiler

Puis sauvegardez le :

Reconstruire a houveau la couche :

Code Coverage

= |PNET_DHCP_2_0_0_8_CLIENT6_2_0_

Attendre la fin de la compilation
Dans le projet PI4VSB répertoire krnl cdf vérifiez la présence de notre fichier 40I2C_2700.cdf

e PI4VSE

;,. g
=, Binaries

B Archives
el Includes

= 3pp

iz buildDefaults
& cc-conf
= config
= CIKIM
& h
= ARMARCH&A
= cd
=- configlette

PRFRITIN dnne
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o ST VUIC WL YV L LUaQnviLa I:,_INIT_DR-DER UEr‘Rﬂﬂt
= 40evdevDrvVirtualPtr.cdf 7 INIT_AFTER usrlosCorelnit
= 40evdevLibCore.cdf 8 INIT_BEFORE INCLUDE_VXBUS
= 40evdevlibkKbd.cdf OHDR_FILES I2C_2788.h
= A0evdevLibPtr.odf 12 MODULES vxbFdtBem2711I2ca.o

11 LINK SYMS  vxbFdtBom2711I2cCtlrDrv
12 REQUIRES INCLUDE_WXBUS
13 INCLUDE _PCI BUS \

5| 40evdevLibTs.cdf
- 40fdtcdf

| A0fdtBus.cdf 14 INCLUDE_IO BASIC

S 15}
| 4012C_2700.caf

Dans PT4VIP Device drivers vérifiez la prise en compte de notre pilote :

T PIAVIP (VXWorks 21.11 VIP Project ~ [[@ System control FOLDER_DRIVERS_SYS
@ Kemel Configuration ] @ VxBus system control poweroff Driver DRV_SYS_CON_POWEROFF
i} Build Targets (default) ¢7 VxBus system control reboot Driver DRV_SYS_CON_REBOGT
PG
4 Binaries (@ system control Driver DRV_SYS_CON
& Includes @ Timer FOLDER DRIVERS_TIMER
on
(= default @ Watchdog FOLDER_DRIVERS_WATCHDOG
& dhcpe_etc @# Broadcom BCM2711 pinmux support DRV_PINMUX_FDT_BCM27 11
(& dhcpcb_etc & Inbal cinevii o DRV PINMUX 1A
& dnsc_etc l 3 drivers 12C platform Pl4 l E i _
& mpid0130 ~ FIVET SUDPOIT liDraries @_ lude ISYSJEM
& telnets_etc @ Clock support T ICK
& tftp_etc @ FMA I“i‘ Include (Quick Include) MAA
[ linkSume r < & Exclude (Quick Exclude)

Inclure ce pilote dans le noyau Vxworks :

| I include O >

Including components in the kernel configuration

MNote: Components that are marked as default are checked by default.

| Select components to include:

| Description

| 4] @ drivers 12C platform PI4

&

Select All Deselect All

@ Back | Next > I: Finish | Cancel
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Including components in the kernel configuration.

Components to be included: Dependent components subseguently included:

| Description Description
| @ drivers 12C platform Pi4

Text (Bytes) Data (Bytes) BSS (Bytes) Total (Bytes) |

| Approximate image size after change 4001597 34493 2461928 6498018
| Approximate size of changes (+) 252816 5107 100444 358367

(2] < Back MNenct E Finish Cancel I
fg. =

e T TR ey

I T O S p——— W DURIRAL I 1A
@ drivers 12C platform Pl4 DRV_12C_2711

Relancez la compilation du noyau :

w 43 PIAVIP (ViWinrke 21 11 VIR Prriact] e M
® Kemel = Build Project Ctrl+B, Ctrl+P |
» : ;
EE Build T :?Eﬁayld Praoject > i
& Binarie uild i
pt Include New » |

Attendre la fin de la compilation :

vxprj vip recalculate ../PI4VIP.wpj
VX_CPU_FAMILY=armbd mkimage -0 vxworks -T kernel -C none -n vxworks -A armbd -a @x00180808 -e Ox00100080 -d wdlorks.bin uVxllorks

Image Name: vxworks

Created: Thu Feb 24 16:48:54 2022

Image Type: AArched Vxdlorks Kernel Image (uncompressed)
Data Size: 8566496 Bytes = 8365.72 KiB = B.17 MiB

Load Address: 80100008

Entry Point: ©@0100000 I

rm rpi-4b.dts.i versionTag

make[1]: Leaving directory 'D:/WindRiver/workspace/PI4VIP/default’

make: built targets of D:/WindRiver/workspace/PI4VIP

Build Finished in Project "PI4VIP': 2022-82-24 16:40:54 (Elapsed Time: 88:24)

Le noyau est prét a prendre notre nouveau pilote
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Pour le temporisateur qui ne posséde pas de fichier de périphérique ona:

extern STATUS vxbBcm2711TimerDrvAdd();

Component TIMER_I2C 2711 {

NAME drivers SYSTIMER platform PI4

SYNOPSIS Support for PI4

_CHILDREN FOLDER_DRIVERS

INIT_RTN vxbBcm2711TimerDrvAdd(); /*port driver */// point de départ du pilote

_INIT_ORDER usrRoot

INIT_AFTER usrIosCorelInit
INIT_BEFORE INCLUDE_VXBUS
HDR_FILES DRIVERS_2711.h

MODULES TIMER.O //~> nom du fichier source objet a compiler
LINK_SYMS vxbFdtBcmSytTimerDrva
REQUIRES INCLUDE_VXBUS \

INCLUDE_PCI_BUS \
INCLUDE_IO_BASIC

STATUS vxbBcm2711TimerDrvAdd() {

return vxbDrvAdd(&vxbFdtBcmSytTimerDrva);

}

VXB_DRV vxbFdtBcmSytTimerDrva =
{
{ NULL } ,
"bcm2837-system-timera", /* Name */
"Broadcom System Timer FDT driver", /* Description */
VXB_BUSID_FDT, /* Class */
9, /* Flags */
Q, /* Reference count */
&fdtBcmSytTimerMethodList[0] /* Method table */
¥

VXB_DRV_DEF (vxbFdtBcmSytTimerDrva)
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