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B 1. Yut™ol RISC-v oMl E2| x|

‘ RISC-V Assembly Description Operation
add s0, sl1, s2 Add sO0 = sl + s2
sub s0, sl, s2 Subtract sO0O = sl - s2
addi t3, tl, -10 Add immediate t3 = t1 - 10
mul t0, t2, t3 32-bit multiply t0 = t2 * £3
div s9, t5, t6 Division t9 = t5 / té6
= rem s4, sl, s2 Remainder s4 = sl % s2
& |and t0, t1, t2 Bit-wise AND t0 = tl & t2
=)
© —
§_ or t0, tl, tb5 Bit-wise OR t0 = t1 | t5
g xor s3, s4, s5 Bit-wise XOR s3 = s4 ©~ sb5
Y |landi tl1, t2, Bit-wise AND immediate tl = t2 & OxXFFFFFFFB
OxXFFB
ori t0, tl, 0x2C Bit-wise OR immediate t0 = tl1 | 0x2C
xori s3, s4, Bit-wise XOR immediate s3 = s4 ~ OxXFFFFFABC
0xABC
sll t0, t1, t2 Shift left logical t0 = tl << t2
srl t0, tl, t5 Shift right logical t0 = tl >> t5

Imagination University Programme — RVfpga Lab 3: RISC-V Assembly Language
Version 1.1 — 8th June 2021

© Copyright Imagination Technologies

N




imagination
university programme

®

sra s3, s4, 83 Shift right arithmetic 53 = 54 >>> 55
slli t1, t2, 30 Shift left logical immediate £l = t2 << 30
srli t0, t1, 5 Shift right logical immediate L0 = tl >>5
srai s3, s4, 31 Shift right arithmetic immediate s3 = s4 >>> 31
1w s7, 0x2C(tl) Load word s7 = memory[tl1+0x2C]
1h s5, O0x5A(s3) Load half-word s5 = SignExt (memory[s3+0x5A]15:0)
e [1b s1, -3(t4) Load byte S1 = SignExt (memory[t4-3]7:0)
qE) sw t2, 0x7C(tl) Store word memory [t1+0x7C] = t2
= sh t3, 22(s3) Store half-word memory[s3+22]1s5:0 = t315:0
sb t4, 5(s4) Store byte memory[s4+5]7.0 = tdy.0
beg sl, s2, L1 Branch if equal if (sl==s2), PC = L1
-Fé bne t3, t4, Loop Branch if not equal if (sl!=s2), PC = Loop
S |blt t4, t5, L3 Branch if less than if (t4 < t5), PC = L3
bge s8, s9, Done Branch if greater than or equal if (s8>=s9), PC = Done
1i s1, OxABCDEF12 | |oad immediate sl = OxABCDEF12
la s1, A Load address sl = Memory address where
" variable A is stored
_§ nop Nop no operation
§ mv s3, s7 Move s3 = s7
2 ot t1, t2 Not (Invert) tl = ~t2
é neg sl, s3 Negate sl = -s3
g | J Label Jump PC = Label
jal L7 Jump and link PC = L7; ra = PC + 4
jr sl Jump register PC = sl

£0], 0|5 Pseudoinstructions (mv s1,
Aoz A RISC-V HHOE 20| AHESIY AHELILE addi

I
sl,

H 2. RISC-V H|X|AF

Name Register Number Use

A RISC-v BEO| Q0= RISC-VOfl= Z2O2{H{7t LEHO = AE5t= Pseudoinstructions (H 1 St
At ZR)0| Z22te|0] UAELICE Pseudoinstructions 2 StLE O] 42| MK RISC-V HBHOIE AHESH0] FH & LT
s2)& s2 o LHES SASH0] s1 o E&LIC) o3t

s2,

0.

zero | x0 Constant value 0

ra x1 Return address

sp x2 Stack pointer

gp x3 Global pointer

tp x4 Thread pointer

t0-2 x5-7 Temporary variables

s0/fp | x8 Saved register / Frame pointer
sl x9 Saved register

a0-1 | x10-11 Function arguments / Return values
a2-17 x12-17 Function arguments

s2-11 | x18-27 Saved registers
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Temporary variables

OFHEZ AlRSHs -2 o228 XAI2 YU Lt O|A2 HYE 2=
YYYLCEL O HS20|AH ZES HOIHE XY /XS LiFn =2
& X Fots 52 HYS +AYLILL E 32 RISC-V 2 7|2 o=

Reader: An Open Architecture Atlas, Patterson & Waterman, © 2017).

et ELt= o

I 2210 CHSH
JO|AM AFEY BIAEQL HO|H
2 X|ANZS EAELICL (The RISC-V

Table 1. RISC-V main directives

Directive ‘ Description

-text L g=2 HAE MY 1A 2E)0 MEE UL
.data S5 =2 oy M (22 Ha,)of| MEE L
-bss T4 S22 bss MO ML (ERY gSE 022 X7|3t &)
.section .foo 2L T2 foo Bt MMO| MEELICH
.align n 2" HIO|E ZA0|M Ct3 Clo|EE L & S0, align 2 = ©HOf
BA0IM CtE e Ut
.balign n n HOIE ZAOM CtZ HIO|E S FEeLICL oE =9 balign 4 = £t
BA0IM Tt 24 YELLIC
.globl sym 2|0[Z sym O| global 0|0 C+2 MM ZxE = AZS MALICH
-string “str” EXE strS BI22|0 MY null 2 SR CH
-word wl,..,wn n7f2 32 HIE &2 AKX H2e| =0 ML ot
.byte bl,..,bn n8 HE =25 AXXQl 022 HO|E0]| MEgLCL
- space Z71%k 80| HE MESHHM M 22| SHE KSHUAlR. YR oz
Y HEZ2 ABEX | e 58 HE MRSts O AFEE L O
ofetste= St 2 HIO|E =2 HAE|O{0F gL|Ct O|& S0, X|AlZ
RES: .space 4 = X7|2tE|X| 342 4 HIO|E (£, tHo)E o gL Ct.
-equ name,constant | M4zt2 JIX|E ME 0|22 FOFLICL O|E £0, equ N, 12 & 340
122 HE NS Folgch
-end ofdseies A e gL o
XIAlZ end, O] X[AlZ 7O Y= BE HAEE= FAIEL T
Ofzh off (& 4-E 5 HX)= RISC-V 0| E2[0M R 7HX| =2 &2 72 & R YsI= WS 2ojFL
Branch B&0| (beq, bne, blt % bge )& ZUEE 0|22 O|SELIC EHHO| H= HYH ()2 FxH
o= EE"Z”-IEh ot E FA2 RISC-V O =20 C R #0iM //2 BA|EILICL
HHR O (if/else & 79, H 4 EZ)0|M 9 RISC-V 0|l E2| ZE= Btoie| 4R E =olgtLtt C
IAE= HO &F (<)2 st ofdEEl= AU 23> =)2 &AL
H 4. RISC-V o{IE2| Of 1:if / else &
// C Code # RISC-V Assembly
int a, b, c; # s0 a, sl = b, s2 =c¢
if (a < b) bge s0, sl1, L1 # if (a >= b) goto L1

Imagination University Programme — RVfpga Lab 3: RISC-V Assembly Language
Version 1.1 — 8th June 2021

© Copyright Imagination Technologies




imagination
university programme

c = 5; addi s2, zero, 5 # c =5
else 7 L2 # jump over else block
c =a + b; Ll: add s2, s0, sl # c=a+b
L2
5 AR OfX oM (F= U Y =&, H 5 BX) RISC-V OS2 ZEE= YA HXIAE (£0-t3)E AMBSHO &=
100 X C|O|Ef Hi ol 7|2 FAQt 22 AA| ¢S ERSLICE HE M 7Hel HHO M HXIAHE X7|3t5t

og Olo
n
e
mju
P

Z RISC-V 22| ZEE bge (ELCH 3L 22 E 2 branch) FY t8st0 1 > = 100 91X
SHOIBHLICH CHA| 2ol 0|42 C R EQt BihE|l= AL UL|Ct siY =H0| EFE|H for loop 20| =& & L|Ct.
Branch & 7tX @X| @™ i = 100 ECt &0 LIHX| ZEJF AEL|CE QEA § = FH4= (32 HE 2 9|
B Xh7F 4 HIO|EQ| K 22| E 7| WE0] 7|2 F20| 7| Mo 4 (s111i t2, s0,2 FHO
AE)E S LICE RISC-V Ol M 22| = HIO|E FA X|H0| 7b&RLICH (F, 2 HIO|EO|l= 1|]o| FATt
AS). 0| EX B{ZO|H (Of: char data[100];) Z HIY @4+ S HIO|EDH XtX|8t1 i = B
QA § (array[i].)9 FAE FHSHY| I8l 7|2 FA00 2 Hsto & LICH B 248 91,

[1]. 5t 2 = A5
104 2445t (42 1w, addi R sw HHOIE &4l) 7|5 =, i QA=A 1 (F, s0)7t 7t5t

o o 1

r
Z2730| for loop 29| ARt #EO2 CHA| EFLICL (. L5 FHO| AS).

Table 5. RISC-V O{dlS2| OH| 2 : = HIE X2

// C Code # RISC-V Assembly
int 1i; # sO0 = 1, tl = base address of data (assumed
int data[100]; # to be at 0x300)

addi s0, zero, O #1 =0

addi t0O, zero, 100 # tO = 100

1i tl, 0x300 # base address of array
for (i=0,; 1i<100; i++) L5: bge s0, t0, L7 # 1f (i>=100) exit loop

slli t2, s0, 2 # t2 = 1i*4

add t2, tl, t2 # address of datal[i]

1w t3, 0(t2) # t3 = array[i]

addi t3, t3, -10 # t3 = array[i]-10

array[i] = array[i]-10; SW t3, 0(t2) # arrayl[i] = array[i]-10
addi s0, s0, 1 # i++
7 L5 # loop
L7:

RISC-V O{dlE2| AO{0 CHS XtMH LHE2 ot 23 E E=ESHMA|L. RISC-V Instruction Set Manual
(https://github.com/riscv/riscv-isa-manual/releases/download/Ratified-IMAFDQC/riscv-spec-20191213.pdf)
Digital Design and Computer Architecture, Harris & Harris, Elsevier, © 2021 (2021 14 O{& &I 0| H) or 7he
RISC-V Reader: An Open Architecture Atlas, Patterson & Waterman, © 2017.

3. RVfpga & RISC-V {52 =217 =g

|

Ol RISC-vV 0|4 22| Z20% XdS A5 FH|[7} ZJASLICHL XN =23
k2t PlatformlO ZE2EME S M350 RVfpgaNexys Ol Al (Verilator 2+ Whisper
SHEOIM oot Z2OWE s = JUSLICH o2 Z2O0HWS HS2

1. RVfpga ZEME QH=7|

2. RISC-V O{MI23| of0] m2 18 XA

3. Nexys A7 FPGA EE0] RVfpgaNexys CIHR2EE

iS ZHgstr| ™o & THA ol
AF%WH AlE2fold
Ao Al 2.,

i
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SLICH A% H{ES 2832 VSCode £

X

Visual Studio Code

App

W New Window

Recent Workspaces

" Projectl

¥ Blinky

Recent

< platformio-ide-2.0.0-beta.6

0 sl

12l 1. VSCode &

VSCode & A|Ztet I PlatformlO 7} AFZ 22 HE|X| = ER
22|35t O+ PIO Home — Open & S&/$tL|Ct (A 2 &=X).

File Edit n V Go Run Terminal Help PIO Hom

& PIO Home X
W) - W

H{a Welcome to

nfiguration Home
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% 2. PlatformlO € €1 M| =2HE 05 7|
O|X| PIO B A& &AM Mf Z2MEE SETLCH AT 2 #X).

32 31 20| ZZME 0|22 Project] 2 X|H3l11 Board S RVfpga: Digilent Nexys A7 2 MEiBHL|Ct
(RvVfpga & &S| A|&otH EET LIEFELID. 7|2 Z2 Y | 3E WD-framework (Western Digital
framework — Freedom-E SDK gcc X gdb Z8H2 A2 SLICL 7|& X AFES 28] sfF st ctS /X0
ZZOUWS XL T

[RVfpgaPath] /RVfpga/Labs/Lab3

File Edit Selection View Go Run Terminal Help PIO Home - Visual Studio Code

@ PIO Home X

Project Wizard

create new update existing

Framework:

Location: [l

Favorites

& PIO Home X

PIO Home

Open Devices
PIO Account
Inspect

& Configuration

Libraries

Boards

Platforms

Devices
v Debug

Start Debugging

Toggle Debug Console Finish
~ Updates

Library Updates

Platform Updates

®@®oA0 @
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EFM7| O A PROJECTT (ZHEOF & 4= QUS) OF2{ O A platformio.ini & & M 22510 FLICH (A& 5

=
= = O
EZ). PlatformlO 7|3} ot i L|Ct,

File Edit Selection View Go Run Terminal Help # platformio.ini - Project1 - Visual Studio Code

I—E‘ﬁ EXPLORER platformio.ini ®
1

> OPEN EDITORS 1 UNSAVED

~ PROJECT1

.aitial
platformio.ini
[env:swervolf_nexys]
= chipsalliance
= swervolf_nexys
= wd-riscv-sdk

> OUTLINE
X ®@oAo @ v =2 @ 9 [l #£ LiveShare Ln16,Col 1 Spaces:4 UTF-8 CRLF Ini & [

1% 5. PlatformlO x7|2} o} : platformio.ini

32 61t Z0| platformio.ini Tt 0] CtS &S F7heLICH

board build.bitstream file =
[RVfpgaPath] /RVfpga/Labs/Labl/Projectl/Projectl.runs/impl 1/rvfpga.bit

O] @2 PlatformlO 7 FPGA O ZEY H|E AEE WtAS X2 9|XIE LIEHH UL 912 Z2= LAB 10|
= HE AEZO| RIX| QLI Lab 1 & =SHX| E2 B [RVibgaPathl/RVipga/src/rvioganexys.bit Ol M
A= QtL A @F B HHIZZEl RVfpganexys HIE AEEZ AMEE = JAELICHL 2 = Ctrl-s & =2

platformio.ini T+t X &aL|Ct,

File Edit Selection View Go Run Terminal Help

@ platformioini X @ F

& platformio.ini

)1/Projectl/Projectl. runs/impl_1/r

1% 6. RvfpgaNexys H|E AEZ Tt (rvfpganexys.bit)2] || 37}

AIZ} QELEAMOf AFE &l G KOl = ECF TSt platformio.ini Tt 0| AFEEI gLt =7t BE0| ERst 7|
(Ofl: Verilator A|22{0|H &2, H& & 74, Whisper LI =7 5)2 AFE3t2{= &2 3l Ol X 0| A

platformio.ini & AF&Y = UELILE
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Edit Selection View Go Run Terminal Hdg

New File Ctrl+N Welcor

New Window Ctrl+Shift+N

Open File... Ctrl+O
Ctrl+K Ctrl+O

Open Folder...
Open Workspace...

a2 7. Z2HMEQY oY F7t

RISC-v Ol 22| =232 siE &oil &3 (= SA/20 7)o (A8 8

t2oll XS & LT,

[RVfpgaPath] /RVfpga/Labs/Lab3/ReadSwitches.S

// memory-mapped I/0 addresses

# GPIO_SWs = 0x80001400
# GPIO LEDs = 0x80001404
# GPIO INOUT = 0x80001408
.globl main

main:

main:

1i t0, 0x80001400

1i tl, OxFFFF

sw tl, 8(t0)

repeat:
1w tl, 0(t0)
srli tl1, tl1, 16
SW tl, 4(t0)
Jj repeat

EREE e

base address of GPIO memory-mapped registers
set direction of GPIOs

upper half = switches (inputs) (=0)

lower half = outputs (LEDs) (=1)

GPIO_ INOUT = OxFFFF

read switches: tl = GPIO_ SWs

shift val to the right by 16 bits

write value to LEDs: GPIO LEDs = tl

repeat loop
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File Edit Selection View Go Run Terminal Help
LL"q 2 @ PIO Home & platformio.in = /{ memory-mapped I/O addresses Untitled-1 @
1

» OPEN EDITORS |1 UNSAVED
PROJECT1

. # GPIO LEDs
.pio

# GPIO _INOUT =

include bl main

lib na

NEN
1i te
1it
# upper |
# lower half
 t1, 8(te) # GPIO INOUT

t1, e(te) ' =

rli t1, t1, 16 3 f o the right 16 bits
t1, 4(te) ¢ te value to LEDs: GPIO LEDs = t1
repeat # repeat loop

1% 8. RISC-V O{dE2 =217 =

d=2| AE= IE AN 220 O Z 5 ZgoioF Lt

2
>

.globl main
main:

.globl O{dEd XAIZ22 P3E ZE LM 20|22 EAIZUCE boot 2E
(~/.platformio/packages/framework-wd-riscv-sdk/board/nexys_a7 ehl/startup.S)= AMAES #4561 0f
0[5 (maimZ O|SELICH CIH A= AR I JA| SEHES dEH o

O|RISC-V OjME2] Z2 1ML Lab 2 2F S L2 0K == O[X[Zt O|HOfl= RISC-V I EE| 2
R ASLICH HE 1/0 (GPIO)S| Y U =3 dekZ MY O AKX 242 YEXOR ol oY 442
LED Of & L|Ct.

o Z2a¥E YHS = Ctrl-s & =21 TS ML LICH 0|2 ReadSwitches.S 2 X|’d3t1L Project1
Cl2 2|2 src EC0| MERLCH (AR 9 HE).
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,aSave As X
&« v B Programs »> Lab3 > Project1 ?» src v DO D Search src
Organize - New folder == - o
4 Downloads o) Name Date modified Type
J Music
. No items match your search
= Pictures
& Videos
2905 (C) v < .

File name: ) ReadSwitches.S

Save as type: Plain Text (*.txt)

A Hide Folders Cancel

12l 9, mtY 2 ReadSwitches.S 2 X%

3 THA|. Nexys A7 FPGA E E0f RVfpgaNexys CI22E
O| M| Nexys A7 FPGA 2 E0f RVfpgaNexys & CHR 2 ESIL|CE GSG X LAB 2 Off M=l T 2 RVfpgaNexys
22 E XA S MEMAIQ - HO|E 28l 07|0 A HHEstL|Ct,

21Z O 2| =20 M PlatformlO Ofolf'._—% £ 85l Nexys A7 220 RVfpgaNexys & CHRZE$H Ct

Z2HE Y — enviswervolf_nexys — EE S &35t 1 Upload Bitstream & 22| L|Ct

illo

E £ PlatformlO &o| St¢t OO0 A PlatformlO: A E{O|'E HE (E> 2lst Ct2 PlatformlO E{ 020
ChEE2 28 (& SAHSHY PlatformlO EO|'d &2 AMESH0 RVfpgaNexys & CHREES o= JUELICH

pio run -t program fpga

4 THH. RISC-V O{Ml 82| =21 Aol Ct22E U A3
HEIE0|M RVfpgaNexys 7t A1 ooz Z2 S AOASI A RVfpgaNexys O CH22E% Chg ™ /
L

C[H 28FL|C} VSCode 7t OF& F2f AX| R 2™ VScode E GLICE OpX|Y 2 ZHdot TEME QI Project Of
ANsoz2 SELCL XIs2 2 x| %2 E2 PlatformlO 0| g A=K 2olsty Y — EG F7|E

[
o
22|35t 0| LAB o] Y¥EZ0|A THE Project! & MEHTIL|CH (ZX] &43).

AT Ok 220N A HES S O CIHY AT HES SYBUL (AT 10 B7).
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File Edit Selection View Go Run Terminal Help

P PIODebug | ~ & & @ PIO Home & platform ) ReadSwitches.S X

~ VARIABLES

main

main:
te,
~ WATCH =1 t1,

gl
repeat:

EL,;
EL,;

1% 10. RvfpgaNexys O A =27 A3

T2 Nexys A7 2EO| FPGA 0| A & E|= RVfpgaNexys 2 CHRZE E|LICH O|X =213 A& 3
CHZ S ARt = s o A 11 &Zx).

File Edit Selection View Go Run Terminal Help
> PIODebug ~ & &1 & r o & platform ReadSwitches.s x
 VARIABLES
~ Local
» Global

» Static

malin

main:
10, €
~+ WATCH

repeat:
tl, e(te)
tl, t1, 16
tl, 4(t0)
repeat

13 11. RvfpgaNexys OflM H¥E|= =27

RVfpga AlZH 2HLM S lab 2 0| 29 OH2 CIHZ = 233 A S4S A8 2™ S st
Z2SLICE oS S0 17 A0 breakpoint & 2% U3 (& H= HZ 2FHS 510 29X|gho| 2EE

I HXIAH 18 &8 3 ASLICH Stop HE ' (EE= Shift-F5)2 =21 ClH &
NME SX|stH CIHZA MM0| ZZE|X|2F T2 12 RVfpgaNexys Ol A 7% M= L|Ct
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4. A

o>

O|A| LAB 2 O MQt L3t MES 2AFSIY 1 QTHRISC-V {AEE ZZOWE ZMHSAA| L. O|=HO|= C T
RISC-V O{ME2|0 M A&} =

Nexys A7 EES HAFHO| HE5t0 HAS
BLof ChA| 2EE HeJt &L Ch a2t
RVfpgaNexys & CHA| 2 EB{OF SFLIC}

prd
]
x
<
wv
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Verilator 2t Whisper £ AFESH0] A[Z2{0|M 2HHO|M ol2{st Z2 WS 3 = JYSLICL

ME 1. 29K 2f2 LED O EAISH= RISC-V O{dlE2] T2 ZHISIMAIR. gf2 £o 2 ZHAZ & 5
US O =2l £ 2 ZWojof L CH T2 0|22 FlashSwitchesToLEDs.S 2 K| gfL|Ct.
A& 2. LED YU E AQAK[Q ¥ 2 EAISHE RISC-V ({HE2| Z2ZOHE RESIMNAIR. O|& 50, 29X|7t

): 0101010101010101 O| ™ LED = Ct21h 20| EA| £|0{Of EtL|Ct, 1010101010101010; 2| X| 7}
00011110000 O LED 0 0000111100001111 O] EA|EL|Ct. Z2712 O|Z 2 Displaylnverse.S £
FLCt.

—_ o~
z N\ S}

i = > O
4>

% o

>

ME 3. 2E LED 7t AZE W7X| X LED =8 Y52 AJESH=E RISC-V S| Z2O W2 RESIHAIL,
02 Ch2 I{HO0| Bt £|0fof EL|CH T2 13 0|22 ScrollLEDs.S £ X| ™ $tL|C}.

Tz 2o 2 QIS CF2 0| BhAs|of S|},

1. MK AHZl LED StLt7t LEZROM JZEC 2 AT EL|0{0F BTt

2. 7t &1Z0| LED Off =& St &= JHof LED 7t ’IZ0AM RLER S AJESH LI QEZM Rz
23 ES}0F gL Ct.

3.0 F LED 7t ™ 21Z LED O =St A 7HO| LED 7t RIZO|M QEZRCE AT ES 13 QLEZO|A
YFroz A3 ES|OF gL Ct.

4. 1% Ch3 4 7H9| LED 7t A3 E £[0{OF L},

5. 2= LED 7t HAE W7HX| TiAgtLCt

6. 12 Ot T{EO| Bt=|OfOF 2Lt
HE 4. 22IX|2| LSB4 {2t AR X|2| MSB 4 7H2| = 9l= 4 H|E A E HEAISH= RISC-V O{dEE 2243
Yot Al2. LED 2| LSB (7HY REF) 4 7il0f Z1HE EAIZLICE 223 O0|§S 4bitAdd.S 2 X[ FE LT
Unsigned LHE 27} 245t LED 2f CHA M| H[EZF AT LT (carry out O 1 & ).

4 & 5. Euclidean Y1 2|E0f Wt & Xt alt b 2| Z[0| S5 2= RISC-V OJdEE| Z2AHS
HILLILE 2t a% bes ZR2AHONM static 22 F| & BI=0|0fOF gfL|Ct =27 0|E2 GCDS 2
X8 gL} CHZ2 Euclidean € 112|F0] Chot =7 HE L C
https://www.khanacademy.org/computing/computer-science/cryptography/modarithmetic/a/the-euclidean-
algorithm 2 "§22|1E €12|F"S T20| A4 StA[7]| BHELICE

A& 6. Fibonacci sequence 2 MZ 12 7 =XE AHAtstd
|

O Z0HE Z0[7h12 2 R HE (F, HE) v ol
MESthes RISC-V Ofdl S| Z2O S ALt 0| Fot +Eo| mELIX| #& Ch5

at 2o ’SEIE.' L c

V(0)=0, V(1)=1, V(i)=V(i-1)+V(i-2) (where i=0,1,2...)
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5, 8200 ofFdts TELX] £ Al2|=0|M O] & TELIX| 2| & YLICE E 62 i =00 87tX|2
O2LHX =& 2o ELC

B 6. | HLIX| Al2|=
4 5
3 5

[ec}{e)]

(@} e]
=
N

N (W

13 21

WE o 2} N2 Z2 a8 A A= A eols]ojof Furt, 273 o] 55 Fibonacci.S &
R IR A=

HE& 7. Melement HIE{(F, array), A7} TOX|H g7t 0 2CF 2 Bl 49| @40 Zols= CHE HE g5
MAMSEHLICH o2 E0{ M= 120|1 A =[0,1,2,7, -84,5,12,11, -2,6,3]12t1L 8}H, B= B = [2,4,12,6] 2 L|C}.

o
Z2 12 0|28 EvenPositiveNumbers.S 2 X| gL C}.

HE 8. F M9 Melement HIE{(F, array), A2t 87t FO{X|H CtZ1r 20| Ho|El CHE HEH CE SELCH

C(i) = |A[i] + B[N-i-1]|, i = 0,..,N-1.
M HEHE Addsts Z2OYES RISC-V O E2[2 2detLct Z2O0M 12 7§ element 2 HIZ S
AESHMAIR. 2O 0|52 AddVectors.S & X| gL |Ct.

#E 9. RISC-V HE=2[0M bubble sort 2 12|55 FYLICL O] ¥12|E2 Che EALO| Weh HE(| 19
248 2ENE2R YEYLCL
1. 2R 2 7K WE S YHEsiM oS> LT
V(@i>Vi+1) ¢ 32 AZe 78 24 ¥ gLt

o=
3. UAE ZE Y 24 Yol MLz 2T Ld12|F0| SXIEUHCH

[

f

TZO0MS HAESHH QA7F 12 740 HIYS AIRSIAA|Q. T2 03 0|22 BubbleSort.S & X|&SHL|C}.

HE10. HEXNQ FHZ SOl FOT 20| Ot ==Xt n o] A& 2 (factorial) Al4tsteE T2 S RISC-V
O EE|2 RSN, n Q] Oy gtofl CHel =22 HAES|OF SHX|B A ZHMSZ = 7 0|0{OF BtL|LCE
ne ZEIY YoM EXo=Z ol H=0|0{0f BtL|C =213 0|52 Factorial.S 2 X|Y2tL|CE
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