Prise en main du systeme
Hello World

MIO74 -2

Objectif 1/2

L'objectif de cette seance est de presenter en details |la
programmation de la premiere application sur la plateforme.
Nous allons voir ainsi (pas forcement dans cet ordre) :

e le mapping memoire

¢ le code de boot

¢ le makefile

¢ la synchronisation entre les processeurs
e la commande de périphérique

e |les directives au compilateur en C

¢ |'allocation des piles de demarrage

Ce séance est une préparation directe de |la seance de TME



Objectif

Les programmes supports ne seront pas dans ['OS.

C'est seulement preparatoire.

2/2

Chague processeur affiche "Hello World" sur "son™ TTY

o entierement en assembleur
o en assembleureten C

La plateforme matérielle
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description de

| MOl
a memolre #define KTEXT_LMA_BASE Oxbf800000

flchler . Segmentatlon h #define KTEXT _LMA SIZE  0x00020000
#define KDATA LMA BASE Oxbf820000

H wemee- ROM mapped segments

l,ll‘ll ————— Devce mapped Segments #deﬂne KDATA_LMA_SIZE DXDDDEDDDD
#define TIMER_BASE Oxd3200000 #define BOOT_BASE 0xbfc00000
#define TIMER_SIZE 0x00000080 #define BOOT_SIZE 0x00001000
#define 1CU_BASE  0xd2200000 M <=mm- RAM
#define 1CU_SIZE 0x00000020

#define RAM _BASE 0x7F400000
#dsfine DMA_BASE  0xd1200000 #define RAM_SIZE 0x01000000

#define DMA_SIZE 0x00000014
H wemem- Application mapped segments

#define TTY_BASE 0xdD200000

#define TTY SIZE 0x00000040 #define KTEXT_BASE 0x80000000
- #define KDATA_BASE 0xB0020000
#define BD BASE Oxd5200000 #define KDATA_SIZE 0x003EDGCO

#define BD_SIZE Dx20
#define USR_TEXT BASE RAM _BASE

#define FB XSIZE 512 #define USR_TEXT SIZE  0x00060000
#define FB_YSIZE 512 #define USR_DATA_BASE
#define FB_BASE 0x52200000 USRE_TEXT BASE + USE_TEXT SIZE

#define  FB_SIZE FB_XSIZE*FB_YSIZE*? #define USR_DATA SIZE  Ox00BSFOOO

Description des périphériques
https://maww.soclib fr/trac/deviwiki/Component

pourle TTY :
hitps://www.soclib.fritrac/deviwiki/Component/VciMulti Tty

Recherche

|[ f r b] m Activitd | Explorateur de source | Woir les tickets | Wouweasu cicket Becreroe

VeiMultiTty
1) Functional Description

This VCI target is a TTY terminal controlier. This hardware component controls one or several independant terminals. The number of
emulated terminals is defined by the arguments in the constructor (one name per terminal).

Each terminal s acting both as a character display, and & keyboard interface. For each terminal, & specific IRG 18 activated when a
character antered at the keyboard s available in a buffer. IRG is kept low as long as the buffer is ROt ampty.

This hardware componant chaks for segmantation viglation, and can be used as a default target

This component uses a v per terminal in order to abstract the simulated ttys. The terminal index / s defined by the
ADDRESS[12:4] bits.

Each TTY cantroller containg 3 memary mapped reégisters:
® TTY WRITE

This 8 bits psevdo-register is write only, Any write request will interpret the 8 LSB bits of the WDATA field as an ASCII character, and
this character will be displayed on the addressed terming

= TTY_STATUS

This Boolean status register is read-only, A road request Feturns the zero value if thera is no pending character. It MTUMS & RGN ZEro
value if there is a pending character in the keyboard buffar,

* TTY_READ



Description des peériphériques

Sur la page de description du peripherique on trouve :

The file vity nitfv thyfir y.h defines TTY_WRITE, TTY STATUS,
TTY_READ and TTY_SPAN.

ficnier : aevices.n

#ifndef DEVICES H
#define DEVICES H_

£ TTY mapped registers offset */
#define TTY SPAN 4
#define TTY WRITE_ REG 0
#define TTY STATUS REG 1
#define TTY READ_REG 2

#Hendif

Description de la mémoire pour le

linker
fichier kldscript.h

#include "segmentation.h”

MEMORY

{
boot : ORIGIN = BOOT BASE, LENGTH = BOOT_SIZE

}
SECTIONS

.boot : { *{_.boot} } > boot



Description de la mémoire pour le

linker
fighigs Kageripbh,:
MEMORY

{
koot : ORIGIN = BOOT_BASE, LENGTH = BOOT_SIZE

}
SECTIONS

boot : { *{.boot} } > boot

#include "segmentation.h”
MEMORY

bhoot :ORIGIN = BOOT_BASE, LENGTH = BOOT_SIZE

h
SECTIONS

{
oot : { *{.boot} *{text} *{.boot.*} *(.data} *{.rodata®*} } > boot

le code de boot
fichier : boot.S

#include <devices.h> # Function name : fouts
#include <segmentation.h> # Arguments  : $4 <-> processorid, $5 <-> @str
{t Description : print charecters of string str
.Bection .boot ,"ax", @ proghits J} mmmmm e e e e e mem e mem mm e mem e e e
.ent boot tty_puts:
align 2 la $26, TTY_BASE
[ $27, TTY_SPaN* 4

boot; multu $4, $27

l $26, O mfio  $27

mtcO  $26, %12 # Status Register addu %26, %28, $27

micO $4. $D loop:

la $6, st bu  $27, 0($5)

] tty_puts beqz %27, deadloop

sw  $27, (TTY WRITE_REG)$26)
gddiu $5, %5, 1

] loop
deadlLoop:
] deadloop

str; .asciiz "hello world"”

.end boot



