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—s HERITH

IARRITHE AL B 2 4 HAr A5 (R, ZEARIBAMESD MR
FERE, AL NE 4844 (Complex Instruction Set Computer,
CISC) MIksfaiHe A%t M (Reduced Instruction Set Computer,
RISC). —HMHEEXHlZz—, RVinANFRTES . RISCHEFE{ AT
MEFRASVINAAE (B, load FR4AKNAEH AN Z A7, 1M
store TRAW A IVEAFANNL), LR 182 NWIAE A A3 h o8
B CRT A4 AAERITES, TELEEDUAT): Je, M% CISC H4s
RFR 5352 HAG T I0) A AEVE AR 21— B 53, AL A5 iz BLAS R 7 i)
WA BRI AN R = AR 2 “ AR 7,

RISC-V 2 14& RISC JE MK AFFHE S BebritE . — o AHELH AR I,
f¥) RISC 2844 (i1, ARM. MIPS Z8), fHTF RISC-V “FFIR” M4,
AT EVFA] BRI ] (SR AE SR A Y ), I AR RAG F
T Z B R R R . X5 REF AW BN KR ]
BT RISC-V SEM M B E R A Z —.

PR KAEN 22 RISC-V #5458, X HHAT T #E— DK fET, TR
[ %€ 3L ERISC (Extremely Reduced Instruction Set) 44 (A&
SO A4 ERISC $82-ThEED, ZRE A TZEREf# ERISC $54- DIhe
et b, g 'S R o AT I R AT AT ARAL o A B2 R A8 S B ) 241
IRNERARFE P AR BN R s AT 1, IR BERE ML A0, SRARIE
FHT AR FN ) “IENL” RAE I RR



—. ERISC #8415 BH
2.0, NTE. MFIZIEE

NTFE (Memory) AT FHLAZ O —. HEHUEFE # —3kH
A5 (R, 484 FEs (B, AR &) S7EAETE A7, (EA0HES (BRI,
CPU) i, NfAifLAZ WL, 7E BRISC 28ty ek, FFEEL AMB; 5 AFEL
AT W TIRLIME, W AHgS, IR “AE87,
PR A AV AR R AAE (R TZER )N

t (Stack) Z—FhEIRLEH, Fa2 “SeitEh”, BN
Bk 22 5 Ak . BT HAE R BOM A F2 RS B R R IE R, LU
B2 B, 1842 S il B S SR WA B — R AR AE AT
FER AT RARAE B . Dy fai L2 W, 7 ERISC 2R, HIFAENAF
F—#5r, RISIAFETE MG E], 3L 4B,

FA7ar (Register) &Myl B AR P AFE a5, (H il T3
G LN T B 5, BE R R DR R, E AR
R — 8o £E RISC-V 22y h, — 3 32 arfids, 7 nlHiAz y x0
B x31, WA IS, HEFAREARR e . X%
1728 KL 4 BN N 6 RN 2-1 Fiom . NFRIAEAE L, 78 ERISC 2244
B, F 32 ANFRE, HAlE 5 -1 FE, EARARERAE.

FAh, ARG I, BT AR NEN 32 A0, FTE WA
BN A7 AR AEFE P IF AR I TR 35 0. paA7Htik R O R4, AR T
TEREFF UG F5 7] AMB A& P, = (R A bk e KA



= 2-1. RISC-V BHyhpHER

YRR VIEZ R D)RE EALS 4 R D)RE
X0 zero always zero x16 a6

x1 ra return address x17 a7

X2 sp stack pointer x18 s2 saved register
X3 gp global pointer x19 s3

x4 tp thread pointer x20 s4

x5 to temporary x21 s5

X6 t1 Xx22 s6

X7 t2 x23 s7

x8 fp frame pointer x24 s8

X9 sl x25 s9

x10 ao return value X26 sleo

x11 al return value x27 sl1

x12 a2 x28 t3

x13 a3 x29 t4

x14 a4 x30 t5

x15 a5 x31 t6

2.1, Ri&T7

AT, i rd REHIREAR, rs] AAREFTHFEE 1, rs2
B 2, imm AR SLENEL

TESEBRYEAH, rdy rsl. rs2 ¥pi B 32 NAFERZ — 4
PREC 44 o

FESEBRYE-S T, imm K8 B e e SEBR I EUE, w3k e+
NHER] . WA AT BT HERIE, W €37, “2567; DL “0x” BIZHY
BoATN#tmE, an “0x3”. “0x1007,

2.2 WHUIRTES

1) WEEHEME: load [rdl, [rs]
FonB WA R N ZAF 2 [rs] HME R 32 SLEE InE 3 3 17 28



[rd]H,

4.

“mov x6, 0x12

load x5, x6”

Tk AAEEE N 0x12 1) 32 AL B InEk 2 75 4748 (x5 ], #HY4
T CHETHH “x5 = *x6; 7,

R ERISC fa 45 205¢ /i (Little-Endian) WAEVG A . 7E
e G SR RERE T 0x12-0x15 FR P9 AE FRAE TR PN R0 590
0x00. 0x10. 0x20. 0x30, ML AT/E, xb HFHEM/MAEN
0x30201000,

2) WHEEIEHEN: store [rd], [rs]

Rt w4298 [os] B AE N A A7 HLhE 9 37 A7 25 [rd ] B IR A7 6
S EL

4.

“mov x6, 0x12”

store xb, x6”

T F A% [x5] B AZ N WA HLEE Sy 0x12-0x15 P97, #H
BT CIBF M “*x6 = x5; 7

2.3, H#fEES

1) Af%: push [rs]
TR S [rs] B ENER .



il

“push x5”

FORFAEE xb HEAR. BARY: QR8-S PATHT, RIS
[A] 0x400000 (R, #RZA A1 4MB 4L), JUFELHATEE G, FRIN4Em
0x3ffffc, HIRASE N Ox3FEFFc-0x3FFFFF FINBIBEN x5 ZF 7%
MME G/

2) Hitk: pop [rd]

TR T B ik, JFME 45 A A7 4% [rd] .

il

“pop x5”

TR T ik, JEIRE S 2748 x50 HARRUL: s
AHATHT, FRINFR A 0x3ffffe, MFESHAT S, #RIfik1A 0x400000,

H. x5 AN BIBESCNRT B N 0x3EFEfe-0x3F 1 f BTN %
2. 4. FHABITERES

1) FHAFARME: mov [rd], [rs/imm]

ook Zi A7 48 [rs] B BPAL [imm] (PE IR B 25 Z A7 48 [rd]

B4

“mov x5, x6”

Rk Ay [x6] FEE Hl45 W A7as [x5], HET CiESTH
“x5 = x6;”,

2) FAfEEsm: add [rd], [rsl], [rs2/imm]



TR A s B AT A7 28 [rs2] BRI E [imm] AR(EAE N,
25 A 45 25 A7 35 [rd]

(ZLE

“add x5, x6, x7”

RONEAT#r x6 HINZF 7S xT HRS x5, ST CHEF TR “x5
= x6 + x7;7

3) TR sub [rd], [rs1], [rs2/imm]

TR AR s BT A7 28 [rs2] BRI H [imm] AR(EAH IR,
2E A 45 5 A7 35 [rd]

il

“sub x5, x6, x7”

RONEAT# x6 (HIRAF 74 xT [HRSS x5, ST CHHF TR “x5
= x6 - x7;”,

4) BT mul [rd], [rs1], [rs2/imm]

TR AR s BT AF 28 [rs2] BRI H [imm] AR{EAH T,
25 A 45 2 A7 35 (rd]

ZLE

“mul x5, x6, x7”

TONTTAEAS x6 [HIRF A48 xT [HRES x5, AT CEF I “x5
= x6 * x7;7

5) FAEAERR: div [rd], [rs1], [rs2/imm]

TN A A7 25 [rs 1] B Bk DA A7 48 [rs2] 5z RDEL [1mm] (118 7]



FEN, SRRELFERE rd].

il

“div x5, x6, x7”

RINEAT# x6 [HIRZF A7 & xT HRS x5, HET CHHF TR “x5
=x6 / x7;”

6) AR rem [rd], [rs1], [rs2/imm]

TN A A7 25 [rs 1] M R LAE A7 28 [rs2 ] Bear RIS [imm] 1RO 2L
25 RIRAE 25 77 47495 [rd]

il

“rem x5, x6, x7”

RINEAT# x6 HBZ 74 xT HRS x5, HET CHHF TR “x5
= x6 % x7;”.

) FHEB/AMS: and [rd], [rs1], [rs2/imm]

RN A A7 [os 1] (B AN 27 A7 4% [rs2] B BRI [imm ] 15 #2407
5, gERIRMELS A7 (rd]

ZLE

“and x5, x6, x7”

RN AL x6 HMZFAFL xT HILA 5 WS x5, 4T CiE
FHM “x5 = x6 & x7; 7,

8) #AFAIEL: or [rd], [rsl], [rs2/imm]

RN A AR [os 1] (B AN 7 A7 4% [ s2] B BRI [ imm ] 15 #2407
o, 45 RIRELS A7 [rd]



B4
“or xb, x6, x7”
RORTFAT28 x6 [HMEFFE xT EIEALEHRSE x5, AT CiE

=) “x5 = x6 | x7;7,

2.5. EHFE4S

0) THR: [UTHIR]:

IR RE AR, B4 7o BHARIE AL, WA 1Thn iR e
THES “7. X2 NIEHTE KR,

1) TEHFMABEEE: jal [TARR]

AT AR R 08— A T BB B AT b iR o R FEPfa 2 4% b
MR M AT FRIR AR TT U6 HAT

(LR

jal hello

hello:

FoRPAT jal WBAE, RPN “hello: ” FTfEl R —177F
BEARAT

2) ZAMBk¥: beq/bne/blt/bge [rsl], [rs2], (4THRIR]

T P A% [rs LI M 27 7788 [rs2] MEREAT L, fn St bl 4
Wi A, IBkEE 2 ATFRR] 4L, BWAREEHAT T~ — %452

T, By Ay IR

beq, Ffrds (sl [rs2] WIEARSER K AEBRE:. ST CHES



Fiff) “if (rsl == rs2)” .

bne, #AFar rs1]IM [rs2] FMEAMHSEN KABE . ST CiE
SR “if (rsl 1= 1s2)”

blt, arfras [rs1]HE DN T35 47 a5 [rs2] HIE R KA Bk . AH
T CEZHH “if (rsl < 1s2)7 .

bge, AFfar [rs1]HME K T35 T 27 [rs2] AR K A Bk .
AT CIEFHM “if (rsl >= rs2)”

4.

beq x5,x6,over

over:

TR AT bea IBANE , FEFFHAE x5 2T x6 I, K 4k 5 M over: ”
FITEER N — AT UEIAT, S CE, x5 RE%F x6 i) 464 “beq”
[N — AT UAAT -

3) BEAA: call [4THRiR]

VA ATRR IR AR IR % 5 R B0R A1 e & 1

4) RBUR[E: ret

R E R BOH AL . 5 e O AR

4.

isPrime:

ret

call isPrime

M “isPrime:” B “ret” SZPr RN T —PNEREUE L. “call



isPrime” N—IXKERERH . AAFITHRN: BPATE] “call” f54
I, # “call” FELPEATIT —ATHIT S AR (S 2. 3 #e#RiFia
%), FEFBSSEMATIRIN “isPrime:” BT —4THFGEHAT; 44T
B “ret” RN, MARERMTE (2.3 KaRiEEL), B
KL VX —AT SIIRPAT . TR call FEM ret 80 HRIEK

1A o



=. RRBMEIML

1) BFEWRFF: end

T84 end FRFEITA R . BLIS, i HFE PP A AOIRES (AR
RIL 4. 2.2 /N,

2) B4 draw

PAT draw FEWF, N H PO IFR T D SOIRES (AR
K 4. 2.1 /049D, JFEE PRI

Pi R ISR, IR MR A E—IR draw 48 24T )5
IR draw 822 18], FEFPXIEFAFAS. WNAF BRAS ETT A O

AR B R 25 R 43

BR8]

XO | x1 | x2 [ x3 [ x4 [ x5 ] x6 | x7 1] 2] 3] 4
x8 | x9 [x10|x11|x12|x13|x14[x15] 5] 6] 7[ 8 -
x16 | x17]x18|x19|x20|x21 [ x22[x23] 9| 10] 11] 12
x24 | x25| x26 | x27 [ x28 | x29 | x30| x31] 13| 14| 15] 16
hd e J
H178 ke

Horr: FERIR 32 NarAeds: IR 4B AR, 3443 ik
16 Z54, 1 5 XIStk B I 256KB 23 [8], 16 5 X M ik %
= 256KB (Al A IA RN H .

FEAC S 7 SORAS BAIE] 0 S B AE a4 T 1 5 N #R A, IIAE AT
WAL i 2 47 28 R 20t (RGB: 255, 0, 0); #5354 F 37 A7 ek 71

BEECERE, ZEn] AL B iz s R it (RGB: 0,0, 255); &



XA AR X T, MIAE WAL B iz a7 28 o 5 5 (RGB:
255, 0, 265); £ X HHE 2 Al AT T S S #AFE, 525 i Bk 0T B
BN (RGB: 0,255, 0); il R AR HIFRIRAE, HRAsH] BoR
(RGB: 255,192, 0).

(ZLUE

a)

“mov x5, 1

draw”

b)

“add t0, t1,t2
sub tl, t0, t2
mul t3, t0, t2

draw”

c)
“mov x6, 0x00
load x5, x6

mov x6,0x11111



store th, x6

draw”

d)
“push t0
pop tl

draw”




VO oy A\ B H 225K

4.1, N

REFFHIAN A risc CfF, HNAN ERISC #E2 RE (AR
ISR =99 ST, wIER 7 B M AR A
JRA] SVEH PR NSO S AR 4

4.2, %
Ay NWEER Sy, . bmp SO txt SO
4.2.1. . bmp S/ H

TERIRIAT draw 454 W% tH—4. bmp SCAF. . bmp SO k]
HIEMGSCrE, Mt A APAT draw $84 I SR A AL 2R ]
ORBIWEE =)0 . bmp SCHFI SR AT draw $821KEL, 5
n, SB—IKIAT draw #5474 1 bmp, 58 ZIKIHAT A 2. bmps
T, U NHAT draw BIIREL, A2 draw 752 HEIAEAAS A
HE, EAREATS.

bmp SCAFFEAS W AR BERE CGREE BB D .
4.2.2. . txt

TEHAT end 840, HitH—> result. txt ., X2 —PUAR

A, i NN IBITA R 32 R AFAR AN BT E



Mg . result. txt XA RU0T:
BE—ATAE 32 DM X0, x1. -y x31, 41 32 AN A AL
fE, LA 16 Bl (AR 0x JT3k), BEPINECZ B 248 70 B
BT ORAT AT, DL A B etk /IS B0 K B0 I H PN A7
FIFTAAE (16 2D, B 64 NEERAT, AT W RIECZ M 2% 2

B o



WAL S5

5.1, AL

B3R A ERISC 82 H R, §
A, JFIEMIC R HEBITE R,

0% L ] AL Hs AT IR

mov t0,0x1234
mov t1,0xabcd
add t2,te,t1
sub t3,t1,t0
mul t4,t1,te
push to

rem t5,t1,t0
div t6,t1,t0
and to,t2,t3
or ti,t4,t5
pop t2

draw

end

5.2, FEFFAAAL

BP0 NI ERISC 484 H BT,
&, JFIERRIC R HIBITER

AR DI S o

(RN



mov t0,x0

mov t1,1

mov t2,16

jal loop

draw

loop:

store t1,t0
call calnext
bne t2,x0,loop
draw

end

calnext:

add t1,1

sub t2,1

add t0,0x10000
draw

ret

5.3 R AIARAL

i ERISC 8%, 9m'E —/NTTE 142¢---- +50 HIFERE, WasRAT
MR a0 AT . Be Effia T IHic R i T4 1.

5.4, £

fli ] ERISC 452, 45 — Mk 2~1, 000, 000 P FT A %2
THNEBIRRET, Bas RAFEE A . FEFIBITEIRI, WA
BEi &b (2 <= i <= 1,000,000) [ 1 FHMNERE 1 ZRENEE
(O REAREH, | RERRHD. EBEMEFEHR (B end 1542
Bl AT draw $84. GEWS IER AT AL HEATIRGS, JRIEMdRILE

ESE



7N~ BN PRAZER At i
6.1, ZHBAEER

B3R 3-5 N—HAIBNTER, 4 A4, FAEH—HK.
6.2, RATENRK

TR B TE RS2 B0 — A, zip R4 AL . 41 5 AT L (EAS
0 LEP 8 5 B SR A AR N Ui B K 1 44 2 5, (AR K
ILZH 53 AE PR 255 2 B ARSI 1Y), A BT

456 9 A FE R AR T

D FRFPIESCAT . BCEAE sre U, WMAZHHER, N
FE AT T RE G VR 7 S0

2) FINSCHF. TRELE input SRR, RAEBITES (BFE
5.1 5.2+ 5.3, 5.4 PUAMESS RIS ) A AT 55 HO% A\ S

3) YRS, —A Word BR Pdf SRS, JUEBAEEAEEREIET,
NAENMAFEARRT: NMAR (R, 5. Y. ARG
FAEGL T RIIRE UL (PR 2 TIB O GER: X RAE /N
A E 22T R D o

4) BRI, WEAEEFAERERT, NAENOFEART:
NANGUER BEARTIREE R . TR IAe R ("ik). BIKEAR
I 3 bk, R/NANEE 30MB.

R S Y IS EESU N o7 S Y (e i T 7 )= R M = S



BEREI. txt SO,
6.3+ 4 Ui iH

1o BOREARMEH] C/CHsedle 5B = = W, Bl
4 BT 55 ] LASRAS 100%H) KAF L ME -

2+ FOVFIRAI FLAN R, Fovri ] HAhis 5 96 S B R 8. (B IR
i, RIAE VB SR 45 U0, RN H 1 48 B LA AT SR B
(=

3. ACHEY, PREDhREIE A ORI AE S (ED, §TREA
SRS NS 2 AT (R, 3 B A SO S =TT N )
BN A AT B, § ARSI AR I RAESS
TRA SO P ARV RAES (B, § AR AW AR SEy &
Dhae B AT A BN 73, 7 AEAL B EERR L1 €

4, “HNHINEFK T SKELY RR IR I ANREIRIFE L 100%H) KAE
Ao E, (HRT DURSRAN 2 B T2 2 26 SR 57 o 15 507 R 241
NHWFE VR, WRYEDNAFZRGER . BE AN ) 22 4F, LR

KLY REIIRE -



