Orqganizacija racunalnikov

Laboratorijske vaje

R. Rozman 2022

rrl OR - Organizacija racunalnikov


http://www.fri.uni-lj.si/si

Vsebina vaj

* Programiranje v zbirnem jeziku ARM
. ponowtev razsmtev nadgradnja

. Vhodno |zhodne naprave, FRI SMS (2021: STM32F4 Discovery,
2022:STM32H750-DK2 Discovery)
* Paralelni vhod/izhod (PIO)
« Casovniki (TC)
» Zaporedni vmesnik (UART, DBGU, USB Vcom)

* Prekinitve, prekinitveni krmilnik (AIC) *

prikljuCitev osnovnih V/I enot, osnove jezika C (neobvezno)
* 2 obvezniin 2 neobvezni domaci nalogi
* MiMo, osnovna (obv.), MiMo dodatki (neobv.)
* ARM,STM-Aplikacija (obv.), npr. oddajnik Morsejeve abecede
* ARM,STM-Dodatna (razSiritve, aplikacija, senzorji) (neobv.)

* Neobvezni predmetni seminar po dogovoru z asistentom
* v vecjem obsegqu, poseben dogovor

FFil OR - Organizacija racunalnikov 2


http://www.fri.uni-lj.si/si

Ocenjevanje*

* Vaje prispevajo 50% h koncni oceni in morajo
biti opravljene:
« Pozitivnhe domace naloge (obvezni del),

« Dodatne domace naloge (neobvezni del — viSja ocena).
« Se priSteje obveznemu delu

« 2022: Vzporedno uvajanje STM32F4, STM32H7 Discovery

* Zaradi Covid situacije se lahko Se prilagodi
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Razvojno okolie WinIDEA ASKSY

File View Project Simulator Debug Test Plugins Tools Window Help

NESHspas Q0 @D Q202 R ZEEH By o |32 #el B apE=(E=%0B
Project Worksp... » @ « B x user.s crtl.s | sample.lcf | 4 » ¥ x |Watch o i BT E
=I"|.5 Files [Sample - Debug =

-J._? Linker Files .text aff = ‘ = = | d

2 sample.icf Name  Value Type  Add.. Error
= source
qg users NIZ1l: .asciz "Timi Zajc Jje svetovnli prvak v smucarskih skokih!"
= | Startup files
& crto s
+[d Dependencies NIZ2: . Space 20
.align
NASLOVI R: .space 40
(e ]
.ali 1 OS5 |
911 105!1——-" £
STEVILO R: .space 2 .

& Symbols % Project| | ¢ > & Watchl &4 Watch? & Rt.Watchl
Disassembly vH $0OXx
@] t & [_aa
Address Data Disassembly Registers

__start A RO 00000000 -
adr r0, NIZ1 R1 00000000
=!00007C0041sub r0,pc,#7C R2 00000000
adr r5, NIZ2 R3 00000000
00004F504]=ub r5,pc, #4F R4 00000000
adr r6, NASLOVI R R5 00000000
00003C6041=ub r6,pc,#3C R6 00000000
adr r7, STEVILO R R7 00000000
000018704I=ub r7,pc, #18 v L LI v
Output ¥ o+ 0 X Memory (x0000000 o4 OX
Ezl:fj":l;ing Tt Area | Virtual | Addiess: Symbol
user.s 00000000 | 23 00 0O 00 00 #.. &
Lmkilllg 1f (Dir:C:\Winidea\Delo\RA Sim\Debug\) full t S o foul
”SBI\IP e.e ir:i: inidea elo im ebug " . Was successiu. Y generate
0 Error(s) O Warning(s) - 00000010 00 00 00 00
00000018 00 00 00 00
€ /| 00000020

Build Find In Files | Tools ‘ Script | 00000028 ©

Ready A: 00000000
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2022: se VSCode, CubelDE

studio Code

File Edit Selection View Go Run Terminal Help

D Debug simulator

VARIABLES B

Local

(<]
1324
o

Global
Static

Registers

template.s - 5TM32CubelDE
vigate Search  Project Run  Window Help

N E- B G-0- Qi BETIHH D e D
7 &8 = 8 [§ templates 3

5
5

/{ Enable GPIOD Peripheral Clock (bit 3 in AHB1ENR register)

ldr r6, = RCC_AHBLENR Load peripheral clock reg address to r6
ldr r5, [r&] Read its content to rS

orr r5, #Ix00000003 Set bit 3 to enable GPIOD clock

str r5, [r6] Store result in peripheral clock register

=~ oo

/f Make GPIOD Pinl2 as ocutput pin (bits 25:24 in MODER register)

ldr r6, = GPIOD_MODER '/ Load GPIOD MODER register address to r6
ldr r5, [r&] Read its content to rS

bic rS5, #8x30000008 Clear bits 24, 25 for P12

orr r5, #ex81800800 Irite @1 to bits 24, 25 for P12

str r5, [r6] Store result in GPIOD MODER register

BREAKPOINTS

¥ main.s

CORTEX PERIPHERALS
CORTEX REGISTERS

P mastert O @®O0AS @ Debug simulator (8byBsnake-template) ~ NORMAL—

'/ Set GPIOD Pinl2 to 1
ldr ré6, = GPIOD_ODR
ldr r5, [r6]

orr r5, #Bx1e668

str r5, [r6]

12 in ODR register)

' Load GPIOD cutput data register

Read its content to r5

i 1 to pin 12

Store result in GPIOD output data register

/ Set GPIOD Pinl2 to @ (bit 12 in ODR register)
ldr ré6, = GPIOD_ODR Load GPIOD cutput data register
ldr r5, [r6] Read its content to r5
bic r5, #@xleae write @ to pin 12
str r5, [r6] Store result in GPIOD output data register

a
a
g
0
a8

8

51 loop:

82 nop Mo operation. Do nothing.
83 b loop Jump to loop

o
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V drugem delu — delo s sistemi
FRI SMS, STM32F4, STM32H7/
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-----------------------------------------

-Naprave PIO, Casovnik, DBGU UART.
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