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1. &

PR HC PN TR RE P #R R o 2L, RO AT LSRR AL AR L, AT f] A ACRS £ 2 5 AT
PR, CHMFER 50 & W MICR L (Bl BEHLECE sieas AR AU B0 BbniE e LS AL 2
TR TP o e 2 o B I D 29 /e R ORI e 5 o ALK R T AECRE P e 5
AAEF RS R R S R PARE DL R CIE P S IR0 5 BAR AR FTC g i 5 SE DX 2
BRAL. FESRIS IR, BATERAL 7 T 9 5 A5 A e BOR I 128 (R (K25

2. wEMHREHHCEFT

BRACB RO TR B RE, 2R B R AR e B E AN D AR 1) — B . X R
LR W] AR AV IF SRR ACRD AT, T B 8 BRSO T ONRE e AR Az R, 1
HARH B s AT e B wI SR SRR AT o BRECRT e HAd R B (RO iR 80 B2 R —
R (AR AD A

B 5 FH R EURISC-VER 7, 1 1% 1R SL IR 21 S UG 35 ik 11 188 FH 20 SR AT #4 «

. B#RVfpgaZil H

%5 CREFF

¥ RVfpgaNexys F #ZINexys A7 FPGATF KR (iFidfE, 5 n] LUEH VerilatorakWhisper
15 FIX LEFE T

WPk, T EAETARRE S

wn -~

B

ARIZEDRITEM B, S ILI2, TR ZERY] 75D K.

B B1. Al RVipgali B
FE LR A A 81 44 Jyproject (T H -
[RVEpgaPath] /RVfpga/Labs/Lab4

SEB2. WMECEF
DU, W ECREF I INBIIA o QI B, RJRCETH A SR ARG I DL CRE
Feo BAR SO R Bz e .

[RVfpgaPath] /RVfpga/Labs/Lab4/LedsSwitches functions.c

// memory-mapped I/0O addresses
#define GPIO SWs 0x80001400
#define GPIO_LEDs 0x80001404
#define GPIO INOUT 0x80001408

#define READ GPIO(dir) (*(volatile unsigned *)dir)
#define WRITE GPIO(dir, value) { (*(volatile unsigned *)dir) =
(value); }

void IOsetup ()

Imagination K %4i1-%I| — RVfpgasidtd: & $if il
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unsigned int getSwitchval();
void writeValtoLEDs (unsigned int wval);

int main ( void )
{

unsigned int switches val;

IOsetup();

while (1) {
switches val = getSwitchval();
writeValtoLEDs (switches val);

}

return(0) ;

}

void IOsetup ()

{
int En Value=0xFFFF;
WRITE GPIO(GPIO INOUT, En Value);

}

unsigned int getSwitchVal ()
{

unsigned int val;

val
val

READ GPIO(GPIO_SWs) ; // read value on switches
val >> 16; // shift into lower 16 bits

return val;

}

void writeValtoLEDs (unsigned int wval)

{
WRITE GPIO(GPIO LEDs, val); // display val on LEDs

}
WA RAFRITE Fsrc HR N, IR 04 44 LedsSwitches_Functions.c.

S I3, K RVfpgaNexys T #,F|Nexys A7 FPGAFH KR
HMIERVipgaszie 2 szie 3 i1, K RVIpgaNexys T % #Nexys A7 A .

BBRA. e TEHMNBITERF
MAERP T /ERVfpgaNexys 4k NEFLE T/ IRIAFET o

#%F “Run”  (iz47) %D “Start Debugging” (JF4EH#D) Tﬁ%ﬂ, EE i
m
Wk “Step Over” (HEHkid) ?Zz’%ﬂ AL T CREAE D BUd&WRF10, H2|2IA

FgetSwitchVal() R Z 1551917« A J51&F “Step Into”  (HPBHEAD ﬁi’éﬂ (EkF11) ,
ik N getSwitchVal() i %t . @R ik EFval L&, WHRIFAM THEAHE “VARIABLES”
() — “Local” (A#h) FEB. M, valBEERFH A <%~ “optimized out”
(Rffi D o $AT—REP (U BRI O #AERD TG val 48 &8 R FF S 1E,
WEFR
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File Edit Selection View Go Run Terminal Help FlashSwitchVals.c - Exercise - Visual Studio Code

D> PIODebug v~ 4% £ & platformio.ini > < ¥ T O 0O startup.S

\ VARIABLES src > FlashSwitchVals.c > @ getSwitchVal()
V' Local Y
val: 3391

> Global

IOsetup()

> Static int En_Value=0xFFFF;
E_G (GPIO_IN , En_value);

nt getSwitchval()

val >>
return val;

Vv CALL STACK PAUSED ON STEP PROBLEMS (1 OUTPUT  DEBUG CONSOLE  TERMINAL Filter (e.g. text, lexclude)
getSwitchVal@ox0000009e

Start address 0x0, load size 292
main@@x000000b4

Transfer rate: 28 KB/sec, 146 bytes/write.

PlatformIO: Initialization completed

PlatformIO: Resume the execution to “debug init_break = tbreak main
PlatformIO: More configuration options -> http://bit.ly/pio-debug

v BREAKPOINTS
> PERIPHERALS
> REGISTERS

Temporary breakpoint 1, main () at src\FlashSwitchvals.c:14
14 {

Info : [@] Found 4 triggers

> MEMORY [@] Found 4 triggers

> DISASSEMBLY >

®O0A 1 g>PIODebug (Exercisel) ® v > W © Ln39,Col 1 Spaces:2 UTF-8 CRLF C Win32 & (2

Bl1. BBk A getSwitchVal() & 3t

1

BAE, @ BT I A R B — W e AT AN, R 2B
R WIE2RR .

File Edit Selection View Go Run Terminal Help FlashSwitchVals.c - Exercise1 - Visual Studio Code

D> PIODebug v 4% £ @ platformio.ini b 2 v T O 0O startup.S
\ VARIABLES src > FlashSwitchVals.c > @ getSwitchVal()
V' Local Iosetup();
val: 3391 while (1) {
> Global switches_val = getSwitchval();
S static writeValtoLEDs(switches_val);

}

return(0);

IOsetup()

int En_Value=0xFFFF;
ITE_GPIO(GPIO_IN , En_value);

\ CALL STACK PAUSED ON STEP ig nt getSwitchval()

getSwitchVal@0x00eeee9e PROBLEMS (1 OUTPUT ~ DEBUG CONSOLE ~ TERMINAL Filter (e.g. text, lexclude)

main@ex000000b4s .
Start address 0x@, load size 292

Transfer rate: 28 KB/sec, 146 bytes/write.

PlatformIO: Initialization completed

PlatformIO: Resume the execution to “debug_init_break = tbreak main
PlatformIO: More configuration options -> http://bit.ly/pio-debug

\/ BREAKPOINTS + @ &
¥ FlashSwitchVals.c src 19

Temporary breakpoint 1, main () at src\FlashSwitchvals.c:14
> PERIPHERALS

14 {

Info : [@] Found 4 triggers
> MEMORY [@] Found 4 triggers

> DISASSEMBLY >

®O0A 1 g>PIODebug (Exercisel) ® v > W © Ln39,Col1 Spaces:2 UTF-8 CRLF C Win32 & (2

> REGISTERS

1

Imagination X% i1-%l| — RVfpgasi:! BRAR A
fii42.0 — 202244 A
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¥ “continue” (4t sl CstFS) . A S O W LRI SRS, B

e |
T “Step Over” (HHkd) i‘fz’fﬂ (BF10) o RREBERIHAT, (RS 3ENR L,
H&BRBBIINER . FEERNZ, switches_valZF & KA NIT R IME, W3R,

File Edit Selection View Go Run Terminal Help FlashSwitchVals.c - Exercise1 - Visual Studio Code

D> PIODebug v~ %% £ & platformio.ini > < ¥ T O 0O startup.S

v VARIABLES src > FlashSwitchVals.c > @ main(void)
V Local IOsetup();
switches_val: 3391 while (1) {
> Global switches_val = getSwitchval();
S static writeValtoLEDs(switches_val);

I

return(0);
}

id IOsetup()

En_Value=0OxFFFF;
’TO(GPIO_IN , En_value);

\ CALL STACK PAUSED ON STEP unsigned int getSwitchVal()

main@0x000000b4 src\... PROBLEMS (1 OUTPUT  DEBUG CONSOLE ~ TERMINAL Filter (e.g. text, lexclude)

PlatformIO: Resume the execution to “debug_init_break = tbreak main”
PlatformIO: More configuration options -> http://bit.ly/pio-debug

Temporary breakpoint 1, main () at src\FlashSwitchvals.c:14
14 {

Info : [@] Found 4 triggers

[@] Found 4 triggers

v BREAKPOINTS
¥ FlashSwitchVals.c src 19
> PERIPHERALS

> REGISTERS Breakpoint 2, main () at src\FlashSwitchvals.c:19

: > MEMORY 19 switches_val = getSwitchVval()
> DISASSEMBLY >

®0A1 g PIODebug (Exercisel) ® v > @ © Ln20,Col 1 Spaces:2 UTF-8 CRLF C Win32 & [2

&3, Fp Bk R

3. 45 R E R BRI CIEF

MRS (WCIES) TSR IR EE. googlet¥ R “ChriEfE” , wI LA
—RIVEKCH . MBI KICIE, AR SCAF A4 HAH NI & R0 B, B AT X 2 bR 5
PR o BRI AR UL AT B IN 2 CRE P ST R T »

#include <libraryname>

“libraryname” 7 B N ERI LR 2FR UL, ¥ E (math.h) iRt k%,
Uifabs() il T S BURAA5HE,  fmax() AT 3R 8] AN S B R .

F—NE B E R CHRAEEE (stdlib.h) o 1278 a0 & I L8 pR B0mT AR A BE ML . #dn, DLRAR
KR fELED B BN, Bk 722 & stdlib.h Sk 0 (#include <stdlib.h>) , 4R )51 H
rand() B AR [FIBENLEL . K DL FE 3 & R 2 PlatformlO RVfpgalii H #, A5 7ENexys
A7 FPGATT &t - KIRVfpgaNexys iz TiZ 4 F -

Imagination kit %Il — RVfpgasiiid: o ¥
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#include <stdlib.h>

// memory-mapped I/0 addresses
#define GPIO_ SWs 0x80001400
#define GPIO_ LEDs 0x80001404
#define GPIO INOUT 0x80001408
#define DELAY 0x1000000 // Define the DELAY

#define READ GPIO(dir) (*(volatile unsigned *)dir)
#define WRITE GPIO(dir, value) { (*(volatile unsigned *)dir) =
(value); }

void IOsetup():;
unsigned int getSwitchVal () ;
void writeValtoLEDs (unsigned int val);

int main (void)

{
unsigned int val;
volatile unsigned int 1i;

IO0setup() ;
while (1) {
val = rand() % 65536;

writeValtoLEDs (val) ;

for (1 = 0; 1 < DELAY; i++)
}
return (0) ;

}

void IOsetup () |
int En Value=0xFFFF;
WRITE_GPIO (GPIO_INOUT, En_Value) ;

}

unsigned int getSwitchVal () {
unsigned int wval;

val READ GPIO(GPIO SWs) ; // read value on switches
val = val >> 16; // shift into lower 16 bits

return val;

}

void writeValtoLEDs (unsigned int val) {
WRITE GPIO(GPIO LEDs, val); // display val on LEDs

}
DA SCff rp R iz i e

[RVfpgaPath] /RVfpga/Labs/Lab4/RandomNumberLEDs.C

Imagination kit %Il — RVfpgasiiid: o ¥
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4 T iXLeChrvEEE 4L, Western Digital (WD) 7£ 2 [ #4-41

( https://github.com/westerndigitalcorporation/riscv-fw-infrastructure ) /it #2 4t 7 &% A F
SweRV EH14CFRES K E (PSP, WJ{ERGH R3], MV EN
~/.platformio/packages/framework-wd-riscv-sdk/psp/) & H FNexys A7
KA E (BSP, nl{fE ARG 43|, LB N~/.platformio/packages/framework-wd-
riscv-sdk/board/nexys a7 ehl/bsp/) . IEM1 “ANI1HER” (5E6.F -
HelloWorld_C-Langf& ) ik, il 7E platformio.ini s g 24 4T I AECRE 7 I T 3k
TE MR, BIADRIX RS AE T E

XL RO T R AN S, FEF A AR ORAE ] R . ITEN AT L RS A AR AR AR
“RVfpga NIJ4RET " A1 S0 A= Bl AN 25 3] v F 21 A AR 22 R 2

4. RISC-ViFH%E

ARERI K HRISC-VIH L€, Ho5E T AN 5 2% ok B0 4 WRISC-VIEiiE 5 o LA Z
N AR Z#EH#E0  (Application Binary Interface, ABI) [—#84y. il e X&45E, W]
DAFSFR 548 AN [FIRR 17 DA g 5 B8R S PE R R I ek . 7ERISC-Vi, BREREERRIE S (5aD)
SR RE IR . Blan, DRSS R funcl:

jal funcl

23R B BIARAS funcl A5 al )5 [ 482 bR A7 2R [P b B A7 8s F (ra = x1) &
PREBE G IRl (ret) AR (BB HFARRTE R Ir ra) B Blrah AL, A
BESEELIR A

UM A ZEO s 8, B rT LU R B0R BHE . IRIERISC-VAE, MIASH Lk
afrara0-a7 H IR WARTE ZEHARS L WA HRAHER . RIERISC-VAE, RFHEH
JHEAE R A7 dra0fMatH . {3 17 2 A B S HUNIR BME FI AR SR M B RISC-V I I 205 5E X

N T REMFRE AT 7 B 2 At R FH ek 2, R O OR B LA I ZERIRES (RPRE 7 vl LU
B EFAEANE) « BREE T, HmainR B0 — MEAEH S5 48 £ ORAAAETE IR R
5l PR ERPH— DR NSortVectorMERE, SortVector BREfH H ZF /7 4% £ 0 R A7 n)
HEARMHE (ZHE4) . Ht, FFLSt0fESortVectorBBHFP SHNE, XA B Mg
W& IS EEPAT HEE I REIE .

Imagination K %4i1-%I| — RVfpgasidtd: & $if il
Hi4<2.0 — 20224E4 H
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main
add t2, zero, M
add t@, zero, zZero

loopl
bge te,| t2, endloopl

jal SortVector

add te, te, 1

i loopl
endloopl

ret

SortVector
la|te,l A
ret

B4, EREFF5 R A A7 A B o R il

R ma inFEFHIRESF BOESE T 55— DR Ao RSB A RG] (B, 1), BARHARKE
XA (BRI R B AT, FEFP SUARXME 17 R BOSC B K — DD N BB (FESELE RS DL R 3
EAAAT) S

X BREOR UL, ST SE BRI R 5 SR AE T AT R BRI A7 A7 5% (KA i 2 P B2 — i e )
A, FFAEIR B B/ ZRE Y R R A A7 s B R AR E . 2 Ry SRR I T ARSI, M P R
FEAEFHLIFO Cmibsth ) SRg A7 BB I A7 0 X 8. 1% DX T4 SR e i SiE i e £ (R
CIFIRE MR HAT SE R BRBO MRMPTEE R, X5 AT A 2 18] (18 2R S -4 47 fik
CBIA it bk A i A7)

BRSNS |
> ANOREE (FE)
> HKEERE
> B (BE)D

7 E LG R B O HERR I, AR T EOR A AR A N AR R HERR b EAE IR B ARAT I A
FIAAAE DX 2 A TR I 2R e B SRR S IR R e s RS (R A 2 8], HERR
AT /7 FH e A AAIA .

HEARI U M) HER B B, ZIBEIMONIEFE7G41 (sp = x2) , W T EHERR s 8 b7 A7
fif BTl . RRFPITAa T, AU HERR I 20k CRUARIX e m bk ) % sp#EAT¥1461k . 72
RVfpga#4iH, sp?ifiesti startREWILHIL, ZR AL
~/.platformio/packages/framework-wd-riscv-sdk/board/nexys_a7_eh1/startup.SH =28 . {E¥]
GRS, MERONZS . BB ANBE N IE/EET (fp = x8) , ZARENTE M B bR E A4 AL i) S bk
(Rl gl o

Imagination kit %Il — RVfpgasiiid: o ¥
[ 4:2.0 — 202244 A
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BR K {3 FH ZEAE I N A A7 DX, A REF R B8 B IR X AR — 00 & T TR Tk
72l PR BB IR SRR A A7 2R IO B AT, FESEAERE LT, HERRIUA W] AR/l A7 B ok 240
e g R AL — F 7 2o

RAGIE T RISC-VA E NN BE AR BN BURM G, BIERUE LU, REwfra
IR P BB AR B, T 25— e AR SR AT RER R B s CRERRBED

o NIRRT EKGIEMIREN TS, LAE AL M BRI ZH 78, IR
[ 21 /12 CRVAGE R R ED AR RS a8 1E . BRMERIRET (sp) AR [BIHLIE
TFaae (ra) ob, SHHZEESRE12MEEEFFE (s0-s11) , WIREHHZ
TR LA A, WL ORAF IX L F A 2% o

o Ui, HHELAGEIRPISE S AL ST g AR, DX B AR AR T RE
SEREMEZER. EER, BSEAREETAE (a0-a7) 4b, EHTHEHGTHAE
(£0-t6) EXMZ IR HIEIGN w57 8%, XA N5 R4S, R w7
AR B T 5 E A IR e 7 28, WAL U RAF IX L 27 7 45

1. RISC-VEE ¥ & A58

zero x0 HEEO -

ra x1 P [A] 3l =
sp x2 HERR AR E &
gp x3 ENDEELTS -

tp x4 LRETRE -

t0-2 | x5-7 e P 2 %
s0/fp | x8 147 %47 2 WUR & £
s1 x9 A £
a0-1 | x10-11 BB BRI B
a2-17 x12-17 R SH &5
s2-11 | x18-27 VYA S 2
t3-6 x28-31 I sf AR &

fEEAIREI A, RIEZL A R R T %
o mainfEF I H - NEFLABIENBEARLS (FlWso) , MIEMHL0, Sortvector
PREL PR E 2= R B IR BT A7 A8
o mainpREW I ML, HERHSortvectorZ /i, WAL H & N B IR SR
F1, FHAEMSortvectoriRIFIGIKE RGN

PRECIAT I, T HERR S BB B A N, HERR YK, Fr BT e R R, HEAR U = 4
No HERRRE R CAEtht st ) k10, JF HAEREANDRE )G, HERGEEH N 51677111
TR FF e AEFRHEABI,  HEMFR G 06 Z0E BEAN R R HAT J1IE] DR FF 0T 55

Imagination kit %Il — RVfpgasiiid: o ¥
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i

THZEBIVA T A HCIES (B5) MIRISC-VILIES (E6) ST HZ. A NHN
PNICRHARIEBAHA, FATTRAZRKTOREEL. Mty s 4B, ULl 5
HAMTTR

ECHEFH, mainBRB S AHSortVector %, J&E B HEREAHAFBRIHNE 2 K/ (ND
FHBAR TR R 2 NMEERIBH . SortVector REUNZ I A — K Maxvector, J&
F BB AR R RE S /N IR I AR S KAB I B AZAE, e 22k A58

ZAH

{

}

{

#define N 8

int MaxVector (int A[], int size)

int

int

int max=0, ind=0, j;
for (3=0; j<size; j++){
if (A[j]>max) {

max=A[j];
ind=3j;
}
}
A[ind]=0;
return (max) ;

SortVector (int A[], int B[], int size)

int max, j;

for (3=0; j<size; Jj++) {
max=MaxVector (A, size);
B[j]=max;

}

return (0) ;

main ( void )

int A[N]={7,3,25,4,75,2,1,1}, B[N];
SortVector (A, B, N);
return (0) ;

&5, FCE S SLIMHEF 5%

Ble s W ATIC 418 5 4 S A R 50k . JRAVE DMz i 226 & T T i 0 /e A R 2

mainpR3E
o HIEH

» e, EHERRT R A E, LA R EOP A IR B A AR add
sp, sp, -16. HIER, WHERISC-VLE, spaiffasliiin& 516
FHIDFRFER T, LR S5RISC-VI{ 12847 il ARV 12813 %5 »

s T ZERBCRE RN TR, A As0-s11 AT BEAF i 70 HEAR
e HIE, DARE S Fesra, K AmainRiB S sortvectorif
B, MEESEHratb A EnfE.

Imagination K %4i1-%I| — RVfpgasidtd: & $if il
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o PRECEM

» SortVectorBHFFiEEIESjal Sortvectorififl. TERMIZEEZ
Hr, WRIEHAZE, RO =AM AS O BN T 4sa0 (AR H
b | FAAval GdBRthbb) FIFFFdsa2 CBEAHAFIBIIRAN) .

= TP E WINPT A (ra) BEKE.
o HERRAREN (sp) MHRKENVIMEALE: add sp, sp, 16.

- SortVector#
o HI&E
» e, EHERRTR A E, LA RO B IR B A AR AR add
sp, sp, —-32.
= S, REBTERANRATAE (s1-s3) KB 1FEEHER T
o [FF DR A ra, BINSortvector&ifl HiMaxvector k%,
JaE &S ratP G RIE -
o HREFEMN
 EH, BiASE (a0. alfla2) BAREHSHFE (s1. s2fls3) ,
PAMEAEHAT B BMaxVector 5 HIXLE S K,
= AIPEmMEB, FSLI—AMER, DMEROER AT AR & OCE K
HAMRBA . NI FAW & KME, &AM & RERF A
MaxVectori#(: jal MaxVector. WHIZRE AT, BRI HHZ
E, TR A SE N T a0 Mal. REPHIATEEE, KAE
A AE AT a0 IR [BI AR B K AH
» HEE, BN FEMHRAN TS REMAEE . RISC-VIHHZ)E I}
UE, XEEFHAFMAEMATMaxvVector R H S HME (B R EL 203
HESE .
» PRI TR a0 a1 @A TIE . BRIk, IR E AR AR AR R AT A
IR HE £ o
* MMaxVectoriRFl)G, TREHMZFFatl. Kk, EHHKE (sw
tl, 16(sp)) ZHJ, WA ZFFFetrREEESortVector FHERH,
HEPATE R EHE (1w t1, 16(sp)) -
o 4iif
= TP E IR AR P I A ALK
= MERRTRE (sp) UWIKEAWIGAIE: add sp, sp, 32

- MaxVectorpR#
o HIZ
= ESL, FEHERRH TR A, DAAE g R AR A R B B A AR add
sp, sp, —16o.

Imagination kit %Il — RVfpgasiiid: o ¥
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RIG, BRET ARG FFS (RIS s1) MAMERIHERF: sw
sl, O(sp). WEE, WRZRECKRRTFZFTALE, W HHEZRE
(SortVector) WBIIEMAT, KNG H FIFEE %35 A7 28 it I = A
Ak
A RO S R At ek 2 (BB T 27730, e EHER
ffra.

o HEEE
o ZERBUE T s LA — Ll I Ay A7 A R B AR B
o 4iifi
o FEIR [ A ERA R, DAHERIRIEMA: mv a0, t2.
= EFE MR RAERER RS (s BlEkE.
»  HERRAREN (sp) MHEKE NI E: add sp, sp, 16.
.globl main
.equ N, 8
.data

A: .word 7,3,25,4,75,2,1,1

.bss
B: .space 4*N

.text
MaxVector:
add sp, sp, -16
sw sl, 0(sp)
mv sl, zero
mv t2, zero
loop2:
beqg sl, al, endloop2
1w tl, (a0)
ble tl1, t2, else2
mv t2, tl
mv t3, a0l
else2:
add a0, a0, 4
add sl1, sl1, 1
j loop2
endloop?2:

sw zero, (t3)

nv a0, t2

1w s1, O(sp)
add sp, sp, 16
ret

SortVector:
add sp, sp, —-32
sw sl, 0(sp)
sw s2, 4(sp)
sw s3, 8(sp)
sw ra, 12(sp)

mv sl, a0
mv s2, al
nv s3, a2
mv tl, zero

# Address of vector A
# Address of vector B
# Size of vectors A and B

Imagination K %4i1-%I| — RVfpgasidtd: & $if il
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loopl:

]

lw s1,
1w s2,
lw s3,
1w ra,

ret

main:
sw ra,

la a0,
la al,

1w ra,
add sp
ret

.end

add a2,
jal SortVector

beg tl1, s3, endloopl
mv a0, sl

mv al, s3

sw tl, 16(sp)

jal MaxVector

lw t1, 16(sp)

sw a0, (s2)

add s2, s2, 4

add t1, t1, 1

loopl

endloopl:

0 (sp)
4 (sp)
8 (sp)
12 (sp)

add sp, sp, 32

add sp, sp, -16

0 (sp)

A
B
zero, N

0 (sp)
, sSp, 16

&6, FVC4wiE

.7@2‘TﬁMTMaxVector@ﬁﬂﬁiﬁiﬁfﬁﬁiﬂﬁ

WA Nmain bR EW) AL b s

- SR NSortVector BREUH HE LI,
s3) . Tt t1 LA FfFdsra.

B LIREHF I

Z@iﬁﬂ‘]ﬁ@ﬂﬂiﬂ: (ra) o
HA A 5% R O A R A7 27 AP (sl-

- W, WOED AMaxVector MBI LW, ZHERRWUN 7 s R (IEAE AT I PR
e sgtemn , b

Imagination K %1% —
figA2.0 — 20224E4
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High addresses

t1 value

ra value (return address for SortVector)

s3 value

s2 value

sl value

sl value 4—.
Low addresses

K7. E6FILREF HMaxVector BB A K HERIRNE .

5% E6 1 1IC A 7EPlatformioi H th 4k, SR B -
[RVfpgaPath]/RVfpga/Labs/Lab4/SortingAlgorithm_Functions A F 1% 25 1 28 1% TULE T R R
b (EAEISST B4 ) AT EZIRT, U &7 a (s rav a%) HMEDL LR
PERISC-V I FH 29 7€ 77-fifs £ HEAR H 1 4H

- P e )G, 1l A A PlatformlO A A& B 1. pio/build/swervolf_nexys/firmware.disSCAH:
KT RAET TR A48 2 L.

- A A A ] 6 20 B HEAR A8 40 DL B AH AFNBIR N 45

- FEATUH S, WAVEHRE S Wlink IdsIIAS,  sp?i A7 # £ HHh gl o i) 5 1675 T 0 5%
AN T LU AL E
[RVfogaPathl/RVfoga/Labs/Lab4/SortingAlgorithm_Functions/Id/link.lds. sp&17#&1#
ALIGN () fiy & B il % 55«

.stack :
{
_heap end = .;
= .+  stack size;
/* Force 16-B alignment of SP register */
= ALIGN(16) ;
_sp = .
} > ram : ram load

Imagination kit %Il — RVfpgasiiid: o ¥
[ 4:2.0 — 202244 A
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5. 43
WAE, AT DL S5 1 B0 AL R B0 F I CRE P YR tE T

Wi, WiRNexys A7 KRR SiHENURFFEEIERFE L ROIRES, MIFEDI#OS T A FAR T
i, ¥ RVipgaNexys EH & FIF kb b H2, RS HNexys A7, 535 Eff
FHPlatformlO¥sRVfpgaNexys 55 &k 2 7 & i L.

WHELOAE, /] LU Verilatorei Whisperf)j Eix L6 f2 5 .

1. w5 —NCIEFF, {ELED LR RITREBUREHIME. HEFmEN

Displaylnverse_Functions.c.

g, R REME (D Jv: 0101010101010101, JWILEDM f7R:
1010101010101010; WIRIFCHIMEN: 1111000011110000, WLEDR &Eox:
0000111100001111; fKIEHE. H— 1 getSwitchesinvert()eRi %L, 1% bR 2023 & 91 O AE HX
RJAME . PRI

unsigned int getSwitcheslInvert();

G2, 'S5 —ANCIEFF, T RIMEFELED EINKR. KRR 4

FlashSwitchesToLEDs_Functions.c.

TR B R AL 200 B i ST BEAT B T 5% . Bl — 44 Jydelay( I R4, iZ B8 i 7 Enum 2z
MIERS . FIRIEZI AT I E, W FRL 28 . RE0H IR s

void delay(int num);

3. g5 — AR N R FICRE T . FEFF N ARSI AT A LED fist)a, #AF R i il
FFI% (SWIOD AT A Al 7514 F stdlib.h 2 it rand () 26 8046 Be— N BEAL IO IS 8] &2, DAZE A
FHERUR S ) B e [R) i HEAT 2B IR . KRR T i 4% N ReactionTime.c.

GREF RN R R AR .

AT N Az 7 A

1. R sAMEIF R (R FR) , TRnaESITE.

2. T KMFTALED, A5 A—BEENLIINTE] CRNEE3F) o il H k129 1) delay()
PR AT IR

3. REFTHLED#E ke, P IFIGTHE P Bl A M A& i i E (ms) o

4. Y P RESEEAMEITE (SW[OD I, LED F¥ UL —i# e Bonaa@Iroe G Bk
Fraid IR (ms) , B AT & B CA- ik i R R i 8]

5 WHRHMPWIT (MR SAMKIFE, kg EE T,

Imagination K %4i1-%I| — RVfpgasidtd: & $if il
Hi4<2.0 — 20224E4 H
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Zr3]4. rand()pRE ) — 1 il R 1% R B T B R BE LT 51 AR i, REIGS AT AR
I, # o AR RENLEOT S, SRR 8 TE R RENLEUT 51 fEZ5 213 2RI AT AR, Bl
A PAIESEIX — K.

B2, WSl Hsrand()ed %L, BV Al {ffirand ()RR H AL IR . PfE— 11 1) B2, DA
srand()— M ASE, —ABEVL LR 585 Blhn, wlE W I 9% U 46 % BT
i TE) VN B ML AE 25 srand () -

W EHME 4 I3MARST, DASEIFELED A5 2 BT AR B — N B AEBE AL 8] 7 51 R AT Re At
BR#. K AL i 4 ~ReactionTimeTrulyRandom.c.

%315, THGS L IATY, ML IOLEDRIKIE SR A IE . Bopf, 7T BLT 35 4y
SINTUR IV 2 7550, O AR BB MO — MR R Tk . AT FROLED S0 5 7 )
(LS S FEAFRD S B, WS TRHent, OURE A2E A7 DU S BLED. 0 L
RO, QUSRS S (OLED e, WSROI AEH1%, WK ASEHTHLED. HRF frt

“~JReactionTimeBar.c.

#:.516. 9’5 —MNCHEFLASZHL “Simon says” Witk. N4 DL R AR

1. RS RAM M =ALED CAREFBA ANAR, SR 2R3 P i A A U ) = AN TF R B R 6
N A . FF9E[2:01%F B F-LED[2:0], HHLED[O]/Z A5 MIILED, M ¥ <[0] /& A5l i)
ks

2. BEPUBRR 1 2E M 1ALED, 2RJG fMZE24NLED, 530, RIS,

3. g, AP ZEEHEAMN=AFFRELZFH . SH P KFHFm LiRE, MHNMILED
e CHHPETFR R RN, AN FILEDRE XD .

4. WRHFEEEERNERPFH, MNER T —MER, Foldha£ H—ALED.

5. WMRFAFHNKIFEHER, NLEDRARFE S ZIRE, REHIHrFEsl.

6. K AEMITIFSE OFRM5D Jela Bk (Bal) i Rk (BT , Al LE B k.

Ve H R B LA S A IR 7, L 5 TS . A . A S0 R 75 2 AR EC
RS ST . ¥R T i % JySimonSays.c.

GZAT. 4 MU EINPITRNAEA, FESH M ENPITRNAEB, BT
RABEAT = ELLTUR ML XHE . 0

B[O] = |A[Q]+A[1]+A[2]], B[1] = |A[3]+A[4]+A[5]1], ...

9’ — 4% NTriplets. SHIRISC-VIL e ¥ GZFEF LIAFFERISC-VIHHZ E) -

Imagination kit %Il — RVfpgasiiid: o ¥
Hi4<2.0 — 20224E4 H
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- mainfEFARE LT m RO SEIB ) 5
#define N 4

int A[3*N] = {a list of 3*N wvalues};
int B[N];
int i, 3j=0;

void main (void)
{
for (i=0; 1i<N; i++){
B[i] = res triplet(A,3J);
3=3+3;
}
}
- Hi#llres triplet2 MW EpHtlh, RFEIFEVHREINEL TR L XE. %R
HOEARHE LN = D AR 48 2 1R TE S B -

int res triplet(int V[ ], int pos)
{
int i, sum=0;
for (i=0; 1<3; 1++)
sum = sum + V[pos+i];
sum=abs (sum) ;
return sum;

}

- Hi¥labs (int x) SiEE RN SHIAR .

££318. %5 —~% NFilter.SHIRISC-VIL 4w fE ¥ CZFEF D AFF & 2 B 5 ) ok 1Y eR 058 PR
#E) o AT DUE FH BL R P ARAY
#define N 6

int i, j=0, A[N]={48,064,56,80,96,48}, B[N];
for (i=0; i< (N-1); i++){

if( (myFilter (A[1i],A[i+1])) == 1){
B[j]=A[i]l+ A[i+1] + 2;
J++;

}

- SSMAORISCVIL G, Fo B & AR U AR RO FE T, 96 7 AL
{5 (data, bssFiltext) . HRFE—ASHRAGHIFE, T8 A SHATH—
ABYL, W myFilter BT LN TR,

- mEnyFilter REATICgmACHY .

Imagination kit %Il — RVfpgasiiid: o ¥
Hi4<2.0 — 20224E4 H
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2:.3]9. FENE— 4 NCoprimes.SHIRISC-VIL 427 AL P LR & 2 1 2 > i 1) bR
BUESHAME) , [FHATELER— RYVEET (50) 3 b BB R BT . AT A
H, WRHRADMEAALERET, N E .

B S AN A A7 T B U B 4D A

D=(xo, VYo, Co, X1, Vi, Ciy ««., Xn-1, Yn-1, Cn-1)

BEATEEN A Goon yie ) o B UAF: xBlyZoR— 48, oW IR0, AT
FIR, GitfE AL F e MRy R, Mo =25 JUbfH Fo=1.

fi4n
XTT L TR E: D=(3,5,0,6,18,0, 15,450, 13,10,0, 24,3,0, 24,35,0)
AL R NN D=(3,52, 6,181, 1545,1,13,10,2, 24,3,1, 24,35,2)

- 5 —ARISC-VILYmFL)T, 1%A2)7 N ) E A D HARYE T 77 20 HE v 45 72 1 F0 30 A8 i &5
R ZEFKIRHK check coprime (int D []1, int i), HIASE NDHIHE
L RE ARG BT 95 (NOFIM-1) o ZRB SR EEHD TR SBixT BE T
REEL,  FF¥s 2k B A7 i B B R A7 il BT

- R I A AEALE RIS Kicheck coprime Y. 151dE, Mi%liged (int
a, int b) RARYERKLEAFHEIEAESLIG3H SLILN, %R A IR I AN N S B KA
Z1%1 (greatest common divisor, ged) . fged 1, I NECN B FE %

#tdefine M 6 void check_coprime (int A[ ], int pos) {
int D[]= {a list de M*3 int values} int res;
void main ( ) { res= gcd( A[3*pos], A[(3*pos)+1] );
int i; if (res == 1)
for (i=0; i<M; i++) A[ (3*pos)+2]=2;
check_coprime(D,i); else
} A[(3*pos)+2]=1;
}

Imagination kit %Il — RVfpgasiiid: o ¥
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