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1. &

BB I LT RE A AL ZE R B2 > [N R o] DU SR (LB AR U B AR (S - T R B A =S
MR B A ESE - CEARGETETBEaE HCWE (FIabEikEzE 458 FHEBE &) AR
AE Dl B DA R e B S BR SSA  FH e BUEE © = P ek Bz IR AL [ PR Rt B EE S - ANE B
JE AN e AE CRE 2t & B A FH el B (A st Al s 55 FO A ] Ry S8 DR C gy B o B 2 Y B
) o DR EEE S E IR E R E - EERATRE - TfIRM MiEmadE - ZiE
& {5 FH R ORI e B e

2. GmF (A EREHYCAER

RS R F B - BIEEEERI R A TR A AR ISR T Ay — B - 2
TR AH (LA T e (AR e M S R AR U B R (] > ISR - A MR A AL i B
MR8 ELFOU R R T 758 AR R AT IZ AP AR TRE S - erBm] e oAt ek . (e R 2240
) EEFE—k# (8 Ry 2B28001) wgny -

DR EH EHIRISC-VIZ » H17 I E 52 E 53 pralcey i P BR A THRAE -

1. Z#77RVfpga®EZE

2. gmECRE=

3. BRVfpgaNexys [ & Z|Nexys A7 FPGABAZEN (FEE0(E » tha] LAfSEFH VerilatorsiWhisper
SRR
Umeg ~ TEFIBYT/ESEFES

FRAS DB EEAIERA - B2 ER2 - THEfEZERE 7 SETE -
135, B17RVipga®E

LU N &R T 4 Fyproject 1HYELEE
[RVfpgaPath] /RVfpga/Labs/Lab4

B

B0 ERCERN
AT ERCREANI R FE RS - B —FEREER > WRESE T ASEE/ME ELUTNCRE
o NIRRT R AR

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

// memory-mapped I/O 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 wunsigned *)dir) =
(value); }

void IOsetup();
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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 val)

{
WRITE_GPIO(GPIO_LEDs, val); // display val on LEDs
}

IHEERFEIERNsrc Hik o WikHEZR a1 # RsLedsSwitches_Functions.c -

%3*}— #iRVfpgaNexys T #;Zl[Nexys A7 FPGABF &y
BASRVipga BT ER2FIEER3 1311 - ¥ RVfpgaNexys T #k#|Nexys A7FEEH -

FAL. Gis - THAIRITEN
BAERIAT{ERVfpgaNexys b 4w ~ NI T/{HEHE -

5eF TRun, (37 Ml T start Debugging. (Fetafish ) > P0Debus [EVRPIENR

" Step Over ;, (EEBE#E) Tzzfﬂ (TR T RS g ) Sz @ RF10 - B Z MY

getSwitchVal() el #yE5 1977 281 f% FStep Into; (FPHEA) ﬁf‘f‘ﬂ (2F11) - #EA
getSwitchVal()erEy - 40154 “/szﬁval A SEIEBH/CI T ES Y TVARIABLES | () —
"Local ; (l&ig) ML - ILHF - Valz*zﬁifkfwj_fﬁt%}}z%?% " optimized out ;  ({E{Lf
) o ST —KED (FPPUEEHEA ) #RIERTA R val B B2 bR RI(E - QR -
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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 >

1

Imagination
university programme

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

1. B4 A getSwitchVal()xE

BAE - AT — NV A MR E — (& Bkl - sz T2/

JE TR > ANE2FTR -

File Edit Selection View Go Run Terminal Help FlashSwitchVals.c - Exercise1 - Visual Studio Code
D> PIODebug v £& £ & platformio.ini > 2 ¥ T 9O 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()

En_Value=0OxFFFF;
WRITE_GPIO(GPIO_INOUT, En_Value);

\/ CALL STACK PAUSED ON STEP nsigned int getSwitchval()

getSwitchVal@0x0000009e  proplEMS (1) OUTPUT  DEBUG CONSOLE  TERMINAL Filter (e.g. text, lexclude)

main@ox000000b4 i
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 {

> REGISTERS Info : [@] Found 4 triggers

a > MEMORY [e] Found 4 triggers

> DISASSEMBLY >

®O0A1 g PIODebug (Exercisel) @ v > W § Ln39 Col1 Spaces:2 UTF-8 CRLF C Win32 & (2

X E TR
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#T " Continue ; (445) }”ﬁﬁﬂu (ZkF5) - RRFURAE RIS 19THY RETR R (£ 1L - FEi -

%1 " Step Over | (””*Ff‘t%i_) ﬁfﬂ (F10) - ckBEEEIETT - (EEFE TN GHEALR
B HAERUREHIRCR - SREEERYVE » switches_valSBBpRi S BBHEARIE > LIEBFHTK -

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

P> PIO Debug v £ g’ @ platformio.ini b 2 Y T O 0O

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

> Static

return(9);

}
IOsetup()

int En_Value=0xFFFF;
WRITE_GPIO(GPIO_INOUT, En_Value);

v CALL STACK PAUSED ON STEP I ned int getSwitchVval()
main@0x0e0eeebs 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

v BREAKPOINTS
¥ FlashSwitchVals.c src 19
> PERIPHERALS

[@] Found 4 triggers

> REGISTERS Breakpoint 2, main () at src\FlashSwitchVals.c:19
> MEMORY 19 switches_val = getSwitchval();
> DISASSEMBLY >
®O0A1 g PIODebug (Exercisel) @ v > W & Ln20,Col 1 Spaces:2 UTF-8 CRLF C Win32 & (2

3. EE5 kiR

1

3. GmESIPIU e B R e B CAE R,

SSRGS (WCHES ) TEatE GG R E - googlef = " CHEAE LK EY
JE o ATLURE— 2SI E AR CLr e - 8 6 2 A - FEREEE A 2 (A Y el R A
2 o BRI E S e e - ARSI AR LA M Ty 2 CRE =R 2 Ay TR -

#include <libraryname>

“libraryname” FEEHA Ry LR SRR AT o FRGIZCER - MR (math.h) (it SR E A
B8 - Ehdifabs()ATE FUFRAEEISEEHE > fmax () a] (& [a] (7R E T AR E -

Sy FH AR B e CAE R e 8= (stllib.h) - BZJEE h B S Y 2 B pry ] 7 R BB A - 1)
o LU FE (AT ELED E BRI R > AR 5 A2 B & stdlibh FEEA#E ( #include
<stdlib.h>) - ?xﬁfﬁ”?“”rand()kll%ﬂ@%lilKfff;&a%( i LU AR 2 2 PlatformlO RVfpga
HEF > Af&fENexys A7 FPGARFS AR VfpgaNexys E#hfTaz 2 -
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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 wval);

int main (void)

{
unsigned int wval;
volatile unsigned int i;

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

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

return (0) ;

}

void IOsetup () {

int En Value=0xFFFF;

WRITE_GPIO (GPIO_INOUT, En_Value) ;
}

unsigned int getSwitchVal () {
unsigned int val;

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

return val;

}

volid writeValtoLEDs (unsigned int val) {
WRITE GPIO(GPIO_LEDs, val); // display val on LEDs
}

NytE R AR

[RVfpgaPath] /RVfpga/Labs/Lab4/RandomNumberLEDs.C
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b T iE LbCREAE i B =YD - Western Digital (WD) fEH#RGEN:

( https://github.com/westerndigitalcorporation/riscv-fw-infrastructure ) F g4t TEHER
SweRV EH1EEH ZSHVERELE (PSP » FI{E 24 HHKE] > I E
~/.platformio/packages/framework-wd-riscv-sdk/psp/) FIEH}Nexys A7}
SEMAV N EEE (BSP » BJ{F 245k %] > i1B fy~/ .platformio/packages/framework-
wd-riscv-sdk/board/nexys a7 ehl/bsp/) - IF4 " AFERT , (556.F&i -
HelloWorld_C-Langf2=\) "t - &1 platformio.inirf i 5 & 1Y 1710/ E CAZ =AY BT &
EHENEZR > A e BEE S EEEF -

e B At T e BRI B4 - RS ERE T Bl RS L AR R A h T ~ ST & ~ SRS s
% - TRVfpga AFTHER ) I EERHEREIAISHE g I ryR 2 e -

4. RISC-VIEILEH]

KRS 4ARISC-VILIE G » HIER T 400 =P LI@@E%?%RBC-VZE%EEET FEMFOLTE 5]
SERER ZENA/TE (Application Binary Interface » ABI) fy—&L47 - B EZRIER] > 7] LA
PSR U A A EIRE R E Tl 4R 5 s S 1E i B E R Y e 8 - fERISC-VH > EJE%%D@@’T

(jal) E¥HRBUETIA - flal - AT EEE P E func ¢
jal funcl

Z 1< M PHE R funcl IR a IR AV SR FAF R E B FES T (ra=x1) -
EIER G EAEE (ret) (BES (BT FESESIr ra) B S rath fEFAVALLE - LL
LE (R -

AT BAGE P A5 (S50 ek 8 - ] DA L e S EE - ARIERISC-VIE G - B A5 [ 4
SEEFFara0-a7 PHYRNEY o AUIRFREHMS % AR AMES: - IRIERISC-VIER] - Bl {ER
REAE Y Fasa0filald o 6 IR 5@ S B E{ERIHBR =R R RISC-VILILHE f7E 8

By T RETERE S (T i B 22 e MU DFOU PR > RN E PR e I ZSREIRAE (BN EETET ]
DEREFHRANE) o BA —EfER > Hmainpk 8y — (&1 E B {728 t 03K {7 B
B2 5| o e BE T peInl—(E 44 B SortVector IV EY » SortVector bl FE 1755 t 05K {5k
FrEANAEE (2RE4) - FHit > BfFsst0fESortVector R EHINE > BgELE
OB R & 5 N B E BT HEERIER -
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main
add t2, zero, M
add t@, zero, zZero

loopl
bge te,| t2, endloopl

jal SortVector

add
endloopl
ret
SortVector

la/t@, A

ret

4. EA2=EE R A e I 2 E B

WRma infE AL A TATERSE T 55 —(EE Fas KB R EERS | (fl0 - £1) - ALY
SEAE ISR ZE o (EAEMIRR B AT > AR EE TATREER A ek BB (R A — DI P BPAER . (AR
HERNEEAHT) -

BN S e BURER - SR THYER DT SR AEFT A R S I a5 RO TR A O 17— (e kr &)
A WAER B PO A ATAR E (FRsH R E - 5 L7 AP B F - L i
EEALIFO (1R RISFHE A FERI © 5% s A 5 G B AR =AY B e 8. CEIY
ERHRE MR T e RAV ) MHEARVFTA &R » BB AT I 22 R R s B 4A 5
( BlfeEes ey A ak F A EEE ) -

PR 7 Ry =4y ¢
> AOERE (FE)
> TR
> HOEAEE (BE)

2T B BRI SN e o AR BT
L IR AP, - AR AP A R B N R A A5 PRt 25 - (8
e BEATT 7 2 2 A -

HEBHF AT E - ST Ry S FE (sp = x2) » FINEFEHEE P RIS HAVEE
FALEMIAHE - F2FHLERT > DA AR EAR AL (RIS = Akt ) sp#EfTH]
461E - {ERVIpgaZ&itf » spEifEes_start REHIIA{L - ZREIHE
~/.platformio/packages/framework-wd-riscv-sdk/board/nexys_a7_eh1/startup.STHEE - 1E¢]
Y ERE > B RS o (BT FE/5FE (fp = x8) » ZfaiEfs RV EE RS 24 AL
Afirhk CRPEzEfirak) -
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BB AR E Rl RIS e e e B P HEL &I - SRR — 0 BT
PR Z e S B A B - as B A AR E D T HEB AN o] DUE I SC IR AR (i B
SRR E -

T T RISC-VIEGI Ry R EFE B F s A BcHITRI A G - mER1E DAL - s
AR B PR S - 15— Ee R as A A R B (BIRIREE ) -

o WRNBHFRENEEMRE Y Fas - WHE e T EZ Y e A
RV EAELE (RIEHEMIR ) AIREE FasiE - FRIEEBERE (sp) MEEL
HEEFFEs (ra) Fh > SIPIY BPEGIREF12(EREE 785 (s0—s11) » AR A
FEEHESET TS AARFEEEYFES -

o U7 c ARIERAE SRR R SR R AP AR Y o NI e RS TR
GEWPIRESR - 55EE - RSENEEES F (a0-a7) J BAETHEBEE F
(t0-t6) {ERMPIY HH A EEERF R 7S - B a8 RiEEE Fds - R0
FAENEIFI R ZEHR ST e - AR ST FES -

#1. RISC-VEEBET 755

TRt

zero x0 HEEO _
ra x1 A [Elfir gk =
SP x2 HEB ST =
gp x3 EIHERE -

tp x4 I TEETEE -

t0-2 | x5-7 T =
s0/fp | x8 e BT s AR &
sl x93 [ e B
a0-1 |xl10-11 BRES [y Bl {E &
a2-7 | x12-17 L (B =
s2-11 | x18-27 TR =)
t3-6 |x28-31 firliEE &

TEE AT > AR IEBRA RITE R 2E
o mainfEX A —EEFSEEREEBEZES (Fl1s0) > MIEFHEHLO > Sortvector
SRS IR A Ao
o mainplEt AT L0 - BRI SortVector Z AT » VAR H B NAFRFALHEE
B ifEfESortVector AR IKIEHANE -

BB T R R R B S AR BRI  RRREE TR o B A Y
AN e HEBRE N (e frika Efral) #FE0 - W HAEEARRE - HEEREEEE160 T
B o FEREAREABICR > HEB IO EA L R AL B TR PRIFEAS
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Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 9



Imagination
university programme
PeTan
]|

NHEERFERH T EHCEES ([B5) FRISC-VE ARES ([E6) HEEHIFEENE - AR
FIN{ETTZRAHBAIHESIA > FEETTREE AT ORIEERY - Binth Ry o5 —(EESIB » s[5 DU
TFHEYIAR T -

FECHEA T - mainp B & IR Sortvector By » 1& F RF £2 U b 51| AR BAY i 1k Kz A/
(N) - AR T R % [ 7 2 (8 G F 2B - sortvVector pfy B Al & I 1Y 55 — (i ol 82
MaxVector » RERHFIEFIARALAL K AN ~ FRIFES AR R AME I B4 AE - e EERE
BRPAHEEZE -

#define N 8

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

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

int max, j;

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

}

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

SortVector (A, B, N);
return (0) ;

5. FCEES BFHHEFERE
[EGEEHH DIAH &5t = R VAR EDERDE o IFHE iz A2 S & e AT & 8P M 48 -
- mainp#

o FE
= ES o (EHERTTE R o DAEEFER T A R TS

add sp, sp, -16-° HEE > IRIBERISC-VIER] - spEIfFes/HIAL%

EL16{ e4H B FORFF T » DURECREARISC-VI 1281z e ARV 128

FEE -

» HRZRECREAGBTENEFES > UFess0-s11 N FERE TS
th o (B2 DA E Fasra > N Amainl &I SortVectorpl
B ks E i rab fEFNE -
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*» SortVectorpl#EEHEEfE<jal SortVectorMfNl o FEREOUEZ k>
H > MRIBEEOUER] > FEAR = (Edam A S8 B A Fe5a0 (FEYIARAL
HE) -~ EifFEsal (FEFIBAYALME) FIEifFEsa2 (FEFIAFIBAYA/N)

e S IR P HE e (ra) HEWRE -
HEBTEIE (sp) REWIEREIGAIE * add sp, sp, 16°

= SortVectorp{i
o FH
» E o fEHEERCRTHR HZER > DIEEF R S AR R RS
add sp, sp, -32°
= [B% o EFTEANEEE TS (s1-s3) KE—fEF S
GG VEBGEE RS ra )’%SortVector"ﬂ}ULlMaxVectorli[%[
BEENE raf FEFENE -
o u%ﬁziﬁ*"
B4 KrmAZE (a0 ~ alfla2) BAREEFE (s1 > s2fls3) >
LJ\@T—?M‘TLII@MMVGCtorfﬁﬁﬂﬂtfﬂ”‘ﬁﬁﬁl
» BEtEEEB  FBEE(EEE  DIEFITOER T EAL & AE IR
HEEFEBH - %*ﬁ‘%AE’]H—ﬁE 5 AT el P Y B 2Rk A A i Y
MaxVectorpH# : jal MaxVector o MEOURZ RS2 A - AREEIFHLE
B - BB A S B A Fea0flal o pREETE 2% - B1E
@Taﬁaoqﬂiﬁrlﬁmﬂ’]ﬁ‘j{ﬁ
- el 32 BT RV 7 2 2R R 8 - RISC-VIERUE (1]
= Lﬁ%ﬁf STEE TMaxVectorB G iR H SHIE (BB E R
mﬁ%’ﬁ’]ﬁ)
= RETHEFEaOMal TR o It - LUEF R8s 1E BRI A
TR e -
* {¥MaxVector{#[o|f% » THEEBEREHEFEtL - KL > FEMEI R EL
(sw tl, 16(sp)) ZHl » WHEFZEFIREIESortVector
B WEITEREWIE (1w t1, 16(sp)) -

o R
= (EFEHEEE RPN FESR KR -
= HEBRFEIE (sp) FBRWKEAVIMAAIE © add sp, sp, 32°
- MaxVectorpfi
o FE

~ H BT LM D F BT A RS
Sp, SPy -16-°
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®

AR TR s (HIRFessl) FIFEEHET © sw

sl, O(sp) ° #HAERE » WRZREBRHFZE 75 - A FIERE
(Sortvector) AT » INRREFBEHZ Y FHEHEFREA
AL -

> R (5

= EAPROLE RN R A ek B (BRI E )
fFra °

O

LA

% (5 Y s TR — LB By (2 A T RS IART R A (E -

A

= ER[EIPIENE AT > AREHFERENE  nv a0, t2 -
 EF SR ERETRVE TS (s1) HEKE -
= MEBEIE (sp) FRREROIBAE © add sp, sp, 16°

.globl main

.equ N, 8
.data
A: .word 7,3,25

.bss
B: .space 4*N

.text

MaxVector:
add sp, sp,
sw sl,

mv sl, zero
mv t2, zero
loop2:
beqg s1,
1w t1,
ble t1,

else2:

add a0,

add sl1,

J loop2
endloop2:
Sw zero,
mv a0, t2
lw s1,
add sp, sp,
ret

SortVector:
add sp, sp,
sw sl,
sw s2,
sw s3,
sw ra,

a0
al
az

mv
mv
mv

sl,
s2,
s3,

,4,75,2,1,1

0 (sp)

nv t2, tl
mv t3, al

(t3)

0 (sp)

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

-16

al, endloop2
(a0)
t2, else2

4
1

ao,
sl,

16

=32

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

Imagination K525t #] — RVipga ka4 : easiiyy
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mv tl, zero

loopl:
beg tl1, s3, endloopl
mnv a0, sl
mv al, s3
sw tl, 16(sp)
jal MaxVector
1w tl1, 16(sp)
sw a0, (s2)
add s2, s2, 4
add t1, t1, 1
j loopl

endloopl:

1w s1, O(sp)

1w s2, 4 (sp)

1w s3, 8(sp)

lw ra, 12 (sp)

add sp, sp, 32

ret

main:

add sp, sp, -16

sw ra, 0(sp)

la a0, A

la al, B

add a2, zero, N

jal SortVector

1w ra, O0(sp)

add sp, sp, 16

ret

.end

[E6. FHasE= EIERPEFERA

[&7 fErR T ¥ TMax Ve ctor pREHY EAGHF B IRAR -
- BOE Rmain B R > AP B a% B EE L (ra) -

- &REOERST FySortVector BN AR E - HrP BG4 e B (E AV I a5

(s1-s3) ~ H{FEHBt1 DI N E Fesra -

- Ei& o =OE S BsMaxVector (NI 2L

TTHY Ry S %)
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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

E7. 6 SFE SR A IMaxVector R ERHVHEBING

£% : EloVH G EE S 12 PlatformioE Z gt - FHEME R ¢
[RVfpgaPath]/RVfpga/Labs/Lab4/SortingAlgorithm_Functions - { FiZ0 58 T HIETE/E R
b (SAEISSHEfEEs ) TR IathiF &g Fes (s > ra~ a%) TVE
DU ARIERISC-VIEIUE B 7 AE e TR H{E -

- BB 5ERk R - vkt PlatformIOfT i 47y . pio/build/swervolf_nexys/firmware.distg 7
WA =P S-Sk -

- A HEC BRI o M B R DL K fHSARIBRY N A -

- TEARREZE S » BRIV lnk. IdsT5 518 - spET AR E K b s dEL 16/ Tl B 7
T o ZIESHEALALLMIE
[RVfpgaPath]/RVfpga/Labs/Lab4/SortingAlgorithm_Functions/ld/link.lds - sp® {7235 ]
ALIGN () &5 JRHIERT -

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

} > ram : ram load
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5. &E
WA > AEAELL N SE I A S B ICEE Al SR S E -

AR AR [HENexys A7HAZR LB IS (rF B e R R EEARRE » RIFE U AR IR T - 4
FERRVfpgaNexys & ¥ s Hrak ARG a8 L - (HE > WIREHFINexys A7EAZEMT - AIIEE E(HEH
PlatformlORVfpgaNexys & ¥k A EFHZ L -

BEECE > 0] D#E A VerilatorskWhisperféfig iz S22 -

G&EN. G5 —ECHER - fELED EEURBHER (EERAYE < RifE a2 5

Displaylnverse_Functions.c -

BFilan > nSEARAAY(E ( —#Efr) K : 0101010101010101 - HILEDFERE«~ :
1010101010101010 ; LIEEBHRAAY(E & © 1111000011110000 > HILEDFEEE T

0000111100001111 : {RIHLHEHE - H&—(EgetSwitchesInvert()pry » 3% prEEr E[EIBHRIE K
EIRHIE - EES R

unsigned int getSwitchesInvert();

SE2. Gim—ECHE - (HFERHEYEAELED EPOKE  RifEan+ fy

FlashSwitchesToLEDs_Functions.c -

FHRBHHY EIE LI R B HETAREBRRE - Bl & — {4 Rdelay (ORIt - Z B EEnum=E
PORVIERE - AIARIRACERIEITROE - BIERET 2T - mBEESW TR |

void delay(int num);

HE3. G —EHEEEREICIES - 2NN ZEFTELEDEE% - /BBt A Y
Grle (SWIO]) FrFAVEFRE - FE{#E A stdlib.hEHEyrand () ek 4= —(ERERAV G = > DAERE
FEERE SN RS R A T IR E - B (A% FsReactionTime.c ©

e AR U A T A -

e A UL A = A -

1. FEHEEFRAMRIGR (FT ) - RS -

2. ZEURBARARTALED » 28R FERF — BRI (AEE3F) - A HE 2Ty
delay()eAEAET T AEEE -

3. FrALEDEERE & el - feAbiast BB R mac A HIRIFHRIFTEC AR (ms) -

4. FEMAEFEBERANAGRE (SW[0]) Bf » LED bR DL — AP X r e mbaRe (17 L
) prelanIiifE] (ms) o FPAIRERS ERIUHEADP TR

5. WRMERZERE (R T SoafEIBER - FLRRSR E T -
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SE4. rand() ey —{EFREE R el B A AT TR BB AR RS - el - BT e
Ikf > E S DAFIBEHIBE PR EGREE - 2N BB RIS - fERE 3T 2 T2 B
LA ISR -

B2 - AR fsrand() ety > BT E] (Erand (el Bk FHEEHAEEAA(E - HE—VREE > L/HR%G
srand()— i A5 (% > —(EFEE AT I A STREEL - BIdn - RIRE6E A& B BH B BE LA 6 12 15K
Pt IEIRFE > (F Rt B 4G srand() -

A E TR A 3nVAE S - DAEAELEDR = > mifjE A — (B E IERE A P21 o AT REfsE e
%ﬁ( B2 =\d 4 FyReactionTimeTrulyRandom.c -

&ES5. BNREEGHEANES > (ERERILEDHY RS B B ERCIEDL < 128 - AT A S
Hlgrol e R E A - MR B B FRRIP o AR EHYLEDRS Se s B HA ]
Ay e ] SRR A E - PIaD > (o] FERF IR - R TG IR/ VELED - &[22
WhD - ZEIER RO HILEDE ST - IR EIERFREIER 18 > QI RESEATALED - RiEslan

FsReactionTimeBar.c -

7356. di = —(ECIEXLLE(E " Simon says | % - FEREELL TR ¢

1. BAGEEAHT=ELED LRI - 2% S A6 & (5 F S A I = (E AR
HIEMT5 - BrRE[2:01% EFYLED[2:0] - HHLED[O]ZH A HIFYLED » mifaRE0lE w4
fIBHRE -

2. e CEE SLEEE1{ELED > MR EEE2(ELED » FEESE3(E - AL -

3. Atk - ERBEEH\ERAEANE =(EFERREER Y - &6 RE R R LR - AHRERY
LEDjER e (&A=& RFaRR R iy - MHERILEDIERD -

4. WER{EFHEEYERE ALENFY > QEEUR N —@EH > FHIhg 2 —(ELED -

5. WURMEHZ ARSI S > AILEDRHREFREINGG - A& tHf%%EI’JF??U

6. R/ AVBARE (BARANSD) Julml B (Ream) Fm T (BB o n] ISR -

BB LA E (FRA BV > (EEE SRS - N - A ETECRIR R 2 ARAEC
PR AR RS AT o R a4 s SimonSays.c -

S&ET. e EEEINETRFEA - FEEH —(HEENETREEB - (EBHYEET
ZECEAT = (HHEE TR ZNIHEEE - B0 -

B[O] = |A[O]+A[1]+A[Z2] ], B[1] = [A[3]+A[4]+A[5] ],

G5 — (B2 Ry Triplets. SFYRISC-VEl & S5 (AR WARFERISC-VEFILER]) -
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- mai nFERIRIELL TR T R B
#define N 4
int A[3*N] = {a list of 3*N values};
int BI[N];

int i, j=0;

void main (void)

{
for (i=0; i<N; i++){
B[i] = res triplet(A,3J);
j=3+3;

}

- W#res_tripletE I EPFALS - HE[EEV P E3(EHEETR ZAMAVEEHE -
BUBMIE LU T = P R B U5 E TS B (FHY -

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

}
- k¥abs (int x) GEHEHEAS [BHVEEHHE -

P8, 47— FFilter. STRISC-VAL &35 12t (REAMEG &2 IS BB B s 5
FEAE ) o B DAfEF DT R B E =0
#define N 6

int i, j=0, A[N]={48,64,56,80,96,48}, BI[N];
for (i=0; i< (N-1); i++){

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

}

- WEFRHIRISC-VAGRE SR > Hi B HA BFERAHRNEAES - 1=
EAHMERYEL > (.data ~ .bssHl.text) o ARG —({E5 [HUE 16/ R - 1155 (85 [#ok
PS5 (% > By Filter @ EEHET ; HARGE FRIEEO -

- HREmyFilterp#HVAHATE SRS -
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9. TR —(F % BCoprimes.SHYRISC-VAH & ES 2 (R NESS 2 FiEE s
AU BETEIEAE ) » [(HHAEA TN — L5 (50) fivt BT EBAHRATREEE - R
FTREH1 > SRR EERIALTE A AT EE -

BEw AE R LUk D

D= (XOI YO, Co, X1,4 yl/ Ciy e ooy XN-1y yN—l] CN—l)

B=MEcREA—H (xi yicc) > BRAT  xifllyZon—HEE > chVPIIa{ERB0 - ST
Af& > CHYEVRIZ LT BN - ARxRlyi 5 > Hllci = 2 3 HARFN Fei=1 -

B
YALL T AEE : D = (3,5,0, 6,18,0, 15,45,0, 13,10,0, 24,3,0, 24,35,0)
R4 By D=(3,52,6,18,1, 15451, 13,10,2, 24,3,1, 24,35,2)

- WEERISC-VE SR - ZEAEEERYIDIARE T 572 5 5 h &8 E VAR E
AEER - AR B check coprime (int D [], int i) » HEgASIERD
AURESR A LRI Rt B HY R RO HUERST (TE0FIM-1) - L RE & ia & 5D | H S5 F
eh R EER WREERFHTFEENERRIE -

- BN TA TR A ER RIS GRS R check _coprimeAZEE « 0T - E
gcd(int a, int b) EREEGEEFEFEAEERITEERY kB &0 (A |
BT A AKIE (greatest common divisor - ged) #1ERged Ryl > AITRI{EE R SRR -

#define 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,1i); else
} A[(3*pos)+2]=1;
}
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