Orqganizacija racunalnikov

L aboratorijske vaje

R. Rozman 2024

rrl OR - Organizacija racunalnikov


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

Vsebina vaj

2 tematska sklopa :

1. Programiranje v zbirnem jeziku ARM (4 vaje) Primeri in osnove tudi v
. " . jeziku C (neobvezno)
Ponovitev RA, razSiritev, nadgradnja:
* Delo z biti, sklad, podprogrami

2. Sistemske naprave v zbirniku (7 vaj) - (STM32H750B-DK Discovery,
STM32F4 Discovery, FRI-SMS)
Paralelni vhod/izhod: (G)PIO
Casovniki: TIM, SysTick, TC
Serijske povezave: U(S)ART, USB VCOM port, DBGU
Prekinitve, prekinitveni krmilnik, Mini RTOS (AIC)

3. MiMo lab. vaja (vmes)

2 obvezni in 2 neobvezni domaci nalogi

1. MiMo, osnovna (obv.), MiMo dodatno delo (neobv.)

2. ARM,STM32 - aplikacija (obv.), ARM,STM-Dodatna (razsiritve, aplikacija,
senzorji) (neobv.)

* Vsako dodatno delo steje !

FFil OR - Organizacija racunalnikov 2


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

Vsebina vaj

Primer zadnje vaje — Mini RTOS :
1. Mini RTOS

* Preprost operacijski sistem za veC€ procesov

* 1000x v sekundi preklopi med procesoma
e TaskO: Blink LED1 >
* Task1: Blink LED2

SysTick_Handler() I I I I I I I

- [ I [
L

SysTick interrupts t 1 1 I 1 i i time
0 T 2T 3T 4T 5T 6T

)

Fixed time interval
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Ocenjevanje OR

* 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
« 2023: Vzporedno: STM32H7, STM32F4, FRI-SMS
« 2024: Osrednja platforma: STM32H7, (STM32F4, FRI-SMS)

+ Ustni izpit 50%
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Spletni simulator cpulator — 1.sklop

* https:/icpulator.01xz.net/?sys=arm
* zacetni projekt OR:
e https://cpulator.01xz.net/?sys=arm&loadasm=share/s8zU3xx.s

Reload

Continue Restart

Step Into

Step Over

Step Out

+TENT F2 Ctrl-F2 Shift-F2 F2 ctriR Ctrl-shift-L File ¥ Help~
ol - % Registers <[> Disassembly (Ctrl-D) Q. Memory (Ctrl-M)
Refresh “| Go to address, label, or register: l@E)E)E)E)E)M ] - Refres| Go to address, label, or register:
J r0 | 00eEE058 ® Address ‘ Opcode ‘ Disassembly Address ‘ Memory contents and ASCII
n ST r1 00000010
STEV1: Jword - WAL 2 | ves0ssse _start: &
STEV?2: d e 2 | ses0sese 00000020 | e59fA018 ldr ro, [pc, #24] ; 0x40 10
. WOr 2l 1| 00000000 00000024 | 5901000 1dr ri, [re] 00000020  e59TE018 e5901000 e59T0014 5902000
REE a 'l'l'-l:lrd o 5 00000000 00000030 eB813002 e59f000c e5803000 eafffffe
ré 000028 |e59fE014 dr re, [pc, #20] 3 Ox44 40 50 54 58
r7 00002c | 5902000 1dr rz2, [re] 50 10 40 50
- 8 30 | e0813002 add r3, ri, r2 0000BO60O aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
~all En r9 | 00000000 DOOOOOTO  aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
r10 34 | e59f000C ldr re, [pc, #12] ; Ox48 00000080 daaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
r1 00AO38 | 5803000 str r3, [re] 00000090 aaaaaaaa aaaaaaaa aaaaaaaa  aaaaaaaa
B glﬂhﬂl =Tart ri2 | eEoE0000 00000020 A4333aaaa a33aaaaa  a33aaaaa  a3aaaaaa
- Sp | 000006 end: 0OOEEEhO aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
_start: Ir ggggggg@ 0000003c | eafffffe b Ox3c  (0x3c: end) 0000POCA  aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
BC ¢ 000000d0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
cpsr 1d3 40 50 andeq re, ro, ro, ASR ro 000000eB daaaaaaa aadaaaaa  aadaaaaa  aaaaaaaa
adr -3 STEW] Spsr | 00000000 0OOEEETO aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
- - - 00000100 daaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
- 00000044 | 0000054 ande ro, r@, r4, ASR r0
ldr i, [ i ] Z? gggggggg 4 ’ ’ ’ 00000110 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
<2 48 58 andeq 0. rO, ra8. ASR ro 00000120 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
s3 00004c | GOOREOAO andeq r'B, rB’ r@’ 00000130 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
'Ellj r r-,:,: S-TE l,Jrz cd | nennanan v STEV1: ’ ’ 00000140 aaaaaaaa aa3aaaaaa a3laaaaaa aaaaaaaa
H { G » 50 10 andeq 9. r@. ro. LSL ro 00000150 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
0000 0000 R s s
1|j r 2 _, [ i3 ] i‘tRegisters ¥¥ Call stack STEV2: 00000160 aaaaaaaa aa2aaaaa aaaaaaaa aaaaaaaa
SETTaCE -ﬁ-Breakpoints 00000054 | 00000040 andeq r, o, ro, ASR #32 00000170 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
- A REZ: 00000180 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
'Elljlj FILFL L2 M Watchpoints | 00000858 | 00090058 andeq 0. 1. ro. ASR ro 0000190 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
Al =3 i‘iSymbo!S ¥ Counters 0000005¢ | 00000000 andeq r'E)’ r’Gl r’O, 000001a0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
end: ’ ’ 000001b0 aaaaaaaa aaaaaaaa aaaaaaaa  aalaaaaaa
3 settings 00000060 | aszazaas bge Oxfeaaablo 000001 232333333 33333333 2333333aa  a3aaaaaa
adr ri@,REZ PS 000001d0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
3 Number Display Optior 00000064 | aaaaaaaa bge Oxfeaaabl4
t 3 [ '.":] play Op (] 00000068 | aaaaaaaa bae OxFeaaabl D00001ed aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
31 r El r Size: 0000006C | aaaaaaaa bge oxfeaaablc 000EE1fO aaaaaaaa aa2aaaaa aaaaaaaa aaaaaaaa
Format: | Hexadecimal y 00R00OTO | aaaaaaaa bge Oxfeaaab20 00000200 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
- - 00000074 | anaaaaaa bge Oxfeaaab24 00000210 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
Memory words per row: |4 00000078  aaaaaaaa bge Oxfeaaab28 00000220 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
v 00000230 daaaaaaa aadaaaaa aaadaaaa  aaaaaaaa
A i v 0000007¢c | aaaaaaaa bge Oxfeaaablc
end: b end Editor Options - - 00000240  aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
{ D » [ERLNGIG(@GEAY </> Disassembly (Ctri-D) NAAAA25A AAAAAAAA__AAAAAARA _ AAAAAAAA _AAAAAAAA

£ Messages

Link: arm-altera-eabi-ld --script build_arm.ld -e _start -u _start -o work/asmETdoWw.s.elf work/asmETdoWw.s.0
Compile succeeded.
Compiling...

- Code and data loaded from ELF executable into memory. Total size is 96 bytes.

rri OR - Organizacija

Assemble: arm-altera-eabi-as -mfloat-abi=soft -march=armvi-a -mcpu=cortex-a9 -mfpu=neon-fpl6 --gdwarf2 -o work/asmreEAFP.s.o work/asmreEAFP.s
Link: arm-altera-eabi-ld --script build_arm.ld -e _start -u _start -o work/asmreEAFP.s.elf work/asmreEAFP.s.0
Compile succeeded.
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RA - Prakticno delo: vsota dveh stevil

https://cpulator.01xz.net/?sys=arm&loadasm=share/s8zU3xx.s

OOLEU

Zbirni jezik Strojni jezik

adr r0, stevl RO € nasl. stevl
Idr r1, [r0] R1 € M[RO]
adr r0, stev2 RO € nasl. stev2
1dr r2, [r0] R2 € M[RO]
addr3, 12,1l R3 € R1+R2
adrr0, rez RO € nasl. rez
strr3, [r0] M[RO] € R3
Step Into Step Over
F2 ctrl-F2

Refresh

r0
I
r2
r3
rd
r5
re
r7
r8
r9
r10
ri1
r2

sp

pc
cpsr
spsr

sO
s1
s2
s3
s4
s5
<h

ofefofelofeloNe]
ololololojololo]
ololololojololo]
ofololojojolol]
00000000
olefofelofeloNe]
ofefofelofeloNe]
QOOOEEOR
ololololojololo]
ofololojojolol]
00000000
ofefofelofeloNe]
olefofelofeloNe]
QOOOEEOR
0EEEEEOR
0000002C

000001d3 I svVC
ofefofelofeloNe] ?

ofefofelofeloNe]
ofefofelofeloNe]
ofefofelofeloNe]
ololololojololo]
olololofojololo]
00000000
AEOAAOMOAE

Fs

Go to address, label, or register: [

Address

ofolololololelt)
0OOEER1O
0OOEER20
0OOEEE30
0OOEEL40
0OOOEB50
Jolofolelofs10)
0EEEEOTE
0OEOEB86
jolojojelole]o
DEOEEOa
oJofofolofo]s]o]
BEEEEOCH
0000060de
DEEEEOeO
000OEOTO
0EEEE1EO
OEEEE11E
0EEEEL20
DEEEEL30
0EEEE140
DEEEEL50

0xE24F0014

0xE5901000 RA - PonOVite

0xE24F0018

0xE5902000

0xE0823001

0xE24F0020

0xE5803000

Step Out Continu Stop Restart Reload
shift-F2 F, F4 Ctrl-R Ctrl-shift-L
) . )
G0 to address\label, or register: | 00000000
® Address Opcode ‘Disassembly

STEV1:

0OEOOE20 |OOPOEE1O andeq e, ro, ro,
STEV2:

PORREO24 |0OONEOLE andeq r0®, r0, ro,
REZ:

00000028 |0OEEEYOE andeq r0, ro, ro
_start:

PEEEEE2Cc |(e24T0014 adr re, Ox20 (¢

OOEOER30 | 5901000 ldr rl, [r@]

00000034 |e24f0018 adr re, 0x24 (¢

00000038 | 5902000 ldr r2, [ro]

0000PO3c |eBE813002 add r3, rl, r2

OEOEOE40 |(e24f0020 adr re, Ox28 (¢

00000044 |e58603000 str r3, [ro]
end:

OEEPEE48 |eafffffe b Ox48 (Ox48: enc

OEEEE160

Centralha
procesna enato

Kontrolna
enata

Aritmeticno—
logigna enota

| E—
—
L~ Registri

elelefelojelole;
elelefelolelole;
0OO0BO10
€5901000
e24f0020
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa

Glavni pomnilnik

Spremenljivke:
STEV1,STEV2
REZ

Program:
adr r0,STEV1
Idr r1,[r0]

Vhodha—izhgdni
sistern

|

Vhofino—izhodne
nopfave

/

ofofofolojef3le]
ofofojolo]r (Cle]
ofofofelojeRtc)
e24f0018
€5803000
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa

Memory contents and ASCII

eloloTolofoleld)
[eloloTotofoleld)
elolololofoleld)
e5902000
eafffffe
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa

ofolcolelolele)
@0%0@0@0
e24f0014
e0813002
jofofofolelolele)
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaaaaaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaa=aaa
aaaaaaaa
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Razvojno okolja 2. sklop: CubelDE

Delo s plos¢ami: STM32H7, STM32F4

‘template.s - STM32CubelDE
avigate 5earch  Project Run  Window Help

R B E GO RS HE TR D D
7 8 = O [§ templates 52

a0

// Enable GPIOD Peripheral Clock (bit 3 in AHBLENR register)
ldr r&, = RCC_AHBIENR Load peripheral clock reg address to ré
ldr r5, [r&] Read its content to rS

orr r5, #@x08888883 ‘ Set bit 3 to enable GPIOD clock

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

oo

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

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

bic r5, #@x3e00000 Clear bits 24, 25 for P12

orr r3, #xeleee888 irite @1 to bits 24, 25 for P12

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

// Set GPIOD Pinl2 to 1 (bit 12 in ODR register)

ldr r&, = GPIOD_ODR // Load GPIOD output data register

ldr r5, [r&] Read its content to rS

orr r5, #8xleee write 1 to pin 12

str r5, [rg] Store result in GPIOD output data register

/ Set GPIOD Pinl2 to @ (bit 12 in QDR register)
ldr r&, = GPIOD_ODR Load GPIOD output data register
ldr r5, [r&] Read its content to rS

8 bic r5, #8xlees write @ to pin 12

9 str r5, [rg] Store result in GPIOD output data register
e

31 loop:

82 nep ' Mo operation. Do nothing.

83 b loop Jump to loop

24
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Razvojno okolja 2. sklop: VSCode

Delo s plos¢ami: STM32H7, STM32F4
(ni ,uradno” podprt, je pa zanimiv)

FPU_IRQHandler,Default Handler

&> Debug simulator (8byBsnake-template) — NORMAL — In515,Col 1 Spaces:2 UTF8 LF ARM & (3
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2. Sklopu — delo s sistemi
M32H7, STM32F4 , FRI SMS

IR
e LY '-_

5
il

rri OR - Organizacija racunalnikov 11
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Fri

STM32H750: GPIO, TIMer, USART

Centraina
procesna enota

ELE
ITCREWCLE
ITDCSKTD, JTDY,

TRICGEGH
TRAGEGHI

ok

LCD AT LED,
GO BT LG
LED_WEYKE, LCD_De, I

2]

BOBIUAL: D7) ECAE DT
SO Dk, S,
340, DD O, D

HEYNC, VEFNC, PINCLE. O{134]
[
r

0, 308, M3, MCLE, DT
50,5056 F3, WL 2 1l 8 7]
B0, B FE, WELK, w‘n
et

WX, ISCL SO NS a8 AF

1zerrgd han [T 7_EHING |
1 st (TIAIT_CHA, i as A
1 coregpl, cn [TRAHE_CHENT]
s, (TIATE_CHI, B as AF |

Eooepl ohon TiinE_CHi| 1 il
2 char [TW_CHE], BKR s AL
om s, S0 KBS S AF
ML M0, 50K NS5 |

SO0, 50, G, WS, WCK, a8 AF

e 1 TR TS AR

AL T, 508, TS, IS A

cHftApT
KK AL

4 o chan, (TIM1
Ackan [TR_Co[1-4ETE
i

[ESTER ]

LETIVG_CLIT 58 A5

BCL, D, EMBAL m AT

WOS, WIS, SCK PSS
S0, B0, 04, W, WAL o AF

P, TH, K, OTE ATS mm AT
LPTIG 1, LFTIME 2 i
LPTIE_CUT,

I - 143 s, ETH am AF
ARSI GTOMD]
g LI [ T3 s, ETR s AF
TRT
T e, ETR i AF
e com ] BT
s S
R Ay
f— | — T -
m i a4
| psen o7
HATIM 5 an AP
TS
DRSO I £ AT a
— UART4 RE, TA asAF
I UARTS I TH AT /
SA12 3 LARTT i iF
B E | T —
SF15 SPGN2E2
TIM1T I BPEAZE3
TiM1g = EC1SMALIS) o
TIMIG i
H TCSMOUE] &)
5P o
H UL S06 S aF
Iy 1 -
EPI1N251 —
y JEARTR —
1 L B
s USHRT S TE MK
TIPS
TIAFWH ELE B BT 1k
- CEC o hF
LA = ﬂ £ U, BRC_EUTE maF
[GFiC PORTA..
I ET FTIV_ B
- - - - FTINT ] LTI LT A
FReset & =
- oy e
l conimol E I PAMP1LED iy
VDOI WOLIT a8 AF
Sl - 201 iSgan + POMER WG ot = 16K 1 #
v Vo v 4%
coupi I =3
s
LFTHS § 33t 1Y s
VREF ﬂ E
LPTRS = RS
) =
il EXTI WP " e ] | Secae T
=3 AT T3
WOG 1| oackup regizimes K F R Timsy
ECTE = P [t e
e | = =L
TPUARTY s
LPTIMZ - = - vt L BRE L E L]
— - "
ETNEE) o o
MO0, vEas
e
LS 1

MSwS06E3E

——
—
Registri

/

Glavni
pornnilnik

Vhodno—izhodni

Vhodno—izhodne
naprave
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STM32F407VG: GPIO, TIMer, USART

LB, HE (0], A7

Centralna

procesna enota

e |

——
—
Registri

VEAML WD
FLBLE D11

TR K = Extemal mamaony
HITAST JTL 2\ cortroler {FSME)]
el s KT T "M SRAM, PERAM, MOR Flash,
B A o = e (AT P
TRMEDL
S cmn
Arm Corlen-hH 1 — o ——
THH MHz T 4 *
FPU N Flagh
T3]
[r— I 1 WE
[y - ]
i ||
A B i
ULPEOs, DT D82 STF: A8T (- ; _‘ 5—F‘JI‘NiRH—
TR 3 L
* TR
N ENE BN - \
Pt o J85 GO PORT A ‘
Py GRIE PORT B |
LciLE ] GRID PORT C I
L TE] GRID FOAT O I
Py ! G PORT E I
]  ErT— I
P [
RN FOAT G I
Bl G0 POAT H I
e GRS PORT | ’
-
e { NN EXTIT ‘wsLpF —+

oy
an, n n.vJ -
= AM,

-

S0 it [ b
IRCTIE

KOO B Y
VEE

rhsmrain FTA m WF

chawra ETH

rhsmrain FTR W

S TRB PR wfesh

e TR

e’ IS o F
. T = s

CTE, HTE A
HE T8 X
ST, WS
vra, g,

B A

; I

el O I || re——
[ —

B 1S -H ADC
[ —

ez |

]

§ o g Koy A

T aa AF

[

T, MESIVES

T

| BCRTE

WES 158200

Glavni
pornnilnik

Vhodno—izhodni

-0

Vhodno—izhodne
naprave

rri
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----------------------------------------.

'FRISMS PIO, Casovnik, DBGU UART'

nnnnnnnnn

e
MASTER s— S AV . 4 5’%;%
£, f_,. i B
& & Geiss FIEE
L8E” ¢ & éﬁc% A PSS S ﬂ@? #° ‘
hm ==~ WAL I IRTES: ! ¢¢ o 5w
& TET—* Systam N [ JTAG Sakction and Boundary Scan l/ /
Cortmliap 1
Ol s =SEER == o = IR b
FICH —E AKC In-Croul Emulator
| IFoRce - s \ 10400 Ethernet Image
F | ARMS26E.LS Processor | MAC Sencor || Use
! il ) P EF%‘ \ | I It rfa OHGI
[ ICacha Cacha
fPokn-PoK] | L] l B Kbrlas Mmu anu;-
PG | ErATEr | Ohe ) )
I' pupcs—»[F= I N R ———— R i
| é[F'LLEF | L J L J L J v L 2
KM —
| xour<—] °8€ I o
| wot [ e I T
| nc | 4GPFEG| ~ l
| OSCSEL—» - . _i___.l__.l_\/ + T + /
HN3Z — | /
HOUTA2 - o8t Iﬂj CLEN 1 » D0-Di5
I SHDN € s | RastSAAM | | Fastsham | | - > AinipaanwRs
| we — >=HowC (U Mece | ] | 4Kmytes | | 4 Koyies perpheml | | 22-channsl E » A3-A1E, A19-AZ0
WODEL | Bridgs Parphaml IF esh B ATEBAD
1 | FOR_| 1 | Ve e e e e e - A MAHD Fxzh > A1TIEAT i
> HCS0
VDDCORE — RETC i » NCEY/SDCS
! PR - -l » NRDVCFOE
I N * A ¥ T VR IES 1 IO
' e e s e e e e o — - / ; g@éﬁgnm
* .'. ; I I ; N SORAM >
7 4 Confrolier - FAS, OAS
: ==/ | cee D e e
: LB ST 1 ; teo|| Tea| | ssc d-channel [ Y AEMANDOLE
M) 2 R0 LE L& e USE 4 Memory L
| v HEART st N | To1|| Tos 1t ADC \ R
USART2 | | T2 || s | Dawioa Conteler > FWAIT
I ™ | I NS4 CFCso
USARTY | ECe e ]
5 g NOESICFCRA
| USARTS ' h':"m'"” e AOEICFANW
T 3 CFCEI-CFCER
‘ Transcstver e MIZS2 NCSE NCST
I 'l 3 NCSHMANDOS

\  THT A fmn oo e 108
S5 @?"&* i f’"’%ﬁ%@“@?“’w SRR O Wq:@‘&'@@#; &,
\@L ﬁﬁf ________ SPI0_, SPIH_ cﬁﬁfﬁ%ﬂ@ e e - -
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Organizacija raCunalnikov

ISCete vsebine vaj, dodatne izzive,
pomog, ideje za projekte ?

Dobrodosli:
* e-ucCilnica
e MS Teams
. ) _ . vx9k5no
Komunikacija (govorilne ure, pogovor, pomog), OR VSP 2024/25

» OneNote zvezek z zapiski predavan;

IEA )
* Discord( https://discord.gg/nmzjQU7me7 ) = g  ty>qim3

LAPSy Embedded Academy
* LEA- Lapsy Embedded Academy

» Projekt spletnega izobraZevalnega portala z vsebinami RA, OR in VIN (ter
ostalimi projekti, diplomami, tecaji, ...)
https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/

rrl OR - Organizacija racunalnikov 15
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