(S

% ¢ WP mul {5 S ETHEE B 20 W R - S S BT RBEUETTIR | EEEBRSERIEERIESR - oEFIT (IREBE
1 10IMI$%D > muli5 S —(Ef Bmul_pkt tHVRFESSHEA - I HiH4Hdec_decode_ctifiEs 7 —(H+# fmul pHYEREE) F -

APRMEAEE -

5% : sk exu_mul_ctlifyVerilogf2 =% » BHFEE AL ETE « $550E » RISC-VEREAEIEAIES (mul » mulh » mulhsufiimulhu) -
W B ATE B iE S A IS 1% -

R —TEASKE - LU E CHRARE TR EAVSRA R TUREHASRAR T -

Imagination RE251#( — RVipgatihi14 « &S
Ji#:2.0 — 2022474
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Imagination
university programme

.din{mp.valid), .dout(valid el), .clklactive clk), .enl-freeze))
.din(mp.rsl_s ) s ) mul
) ) mul
mul
mul
mul ¢

.en(mul cl el
.en{mul_cl el

(load mul _rs ) 1su_result d
(load_mul_rs2_by ) lsu_result_d

sign
el & b_ell[31];
.din(valid el), out(val 2) Lk (active clk), .en{-freeze))
.din(low el), .dout(low e2), {exu mul cl e2 nimul c1 e2 clken)

({rsl neg el, a el[31:0]}) t(a_ff 01} cen{mul_cl e2
n({rs2_neg_el, b _el[31:0]}) t(b_ff 8] cen{mul_cl_e2

[65:0] prod_e2;
prod e2[65:E a ff ez b ff e2;
.din(low &2}, . {low e3), 1k(exu mul c

.din(prod_e2[63:081), .dout(prod_e3[63:01), .en{mul_cl e3

out[31:€ low_e3 prod_e3[31:€ prod_e3[63:32];

- PRSP B A A A AR AL TSR 72-811 750, -

M1

- HIESR iﬁﬁ%ﬁuﬁf\Z%ﬁf TEERHHRRM: » RIFE5587-881 THEfTHEX
- AN B AERTTRRIEEEAE B 90- 01 THEE - s5aC(E - RISC-VEFE=(EEARY " &firs ) HH  mulh » mulhsuflinulhu -

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

- EEEHEEEM2 -

M2 :
- EIRAREAES 108 T T -

M3 :
- (RS AEER 11977 Eout [31:0]  BYTmuliFOHRFERRALELSY - T =FRmulhis < P EVEM —REFERES LT -

‘ % - BsgiE32firt{E (0x03de02b3#10x03ff0333 ) B L FERISC-VAEEHF I ESmul t0, t3, t4flmul t1,t5,t6

0x03de02b3 -> 0000001 11101 11100 000 00101 0110011

funct7 = 0000001

rs2 = 11101 = x29 (t4)
rs1=11100 = x28 (t3)
funct3 =000

rd = 00101 = x5 (t0)
op = 0110011

0x03ff0333 -> 0000001 11111 11110 000 00110 0110011

funct7 = 0000001

rs2 = 11111 = x31 (t6)
rs1=11110 = x30 (t5)
funct3 =000

rd = 00110 = x6 (1)
op = 0110011

A 5 DDCARVEYf$%B -

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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@ Imagination

university programme
31:25 24:20 19:15 14:12 11:7 6:0
funct7 rs2 | rsl |funct3 rd

op |R-Type

opfunct | funct7 | Type Iosruction | Descrption____[Operation |

0110011 (51) (000 0000001 |R mul rd, rsl, rs2 multiply rd = (rsl X rs2)ai.n
Name Register Number Use
zero x0 Constant value ()
ra x1 Return address
sp x2 Stack pointer
ap %3 Global pointer
tp x4 Thread pointer
t0-2 x5-7 Temporary variables
s0/fp x8 Saved variable / Frame pointer
sl x9 Saved variable
a0-1 x10-11 Function arguments / Return values
az2-7 x12-17 Function arguments
s2-11 x18-27 Saved variables
t3-6 x28-31 Temporary variables
[FE8  EE T BB AT EORIE - DO S AR
fREES AEB14AN TS -
% ¢ RFE 3 HYERBH B E 2 R A BT IR R (BB ERIRmuliE <) o BESSKER » 0 iTiE RIfiRTS © L0l 75 P75 A AR s B 7 Fie 46 wa {1E]
P o

- 1E Tﬁzﬂlfu aln_ctl (¥PE[EE) o EWRE < ECE LU ERST -
K0 1 ifu 10 instr

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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university programme

- %1 ifu i1 instr
- 1Ef5izAdec_ib_ctlsh » BRI SHITHEE (TR )
- %0t ifu i0 instr - dec i0 instr d
- #P¥1 t ifu il instr > dec il instr d
- 1£f5i4Adec_decode_ctl (FERENLEL) b BRI S BT ERSAIERD 1 - M  CITREE0ET = EETTISE - 125X AIE o]
P ES
- #PE0 1 i0_inst el —i0 inst e2— i0 inst e3— i0 inst e4— i0 _inst wb
- #P¥1 1 i1 inst el—il inst e2— il inst e3-— il inst e4— il inst wb
T PR I R LR SR tolf 22 ([RViogaPath)/RVioga/Labs/Lab14/MUL_Instruction/test_AssignmentWays.tcl) -

S

35780 ps 35868 ps

Signals
Time

[m]
o~
-

N O T O N T N O T

ifu i@ instr([31:
ifu il instr[31:
dec i@ instr d[31:
dec il instr d[31:
i@ inst el[31:

il inst el[31:

i@ inst e2[31:

il inst e2[31:

i@ inst e3[31:

il inst e3[31:

i@ inst e4[31:

il inst e4[31:

i@ inst wb[31:

il inst wb[31:

B3FFE333 |8

03DEOZE3  \03IFFE333 )66

B3DEQ2B3 |B3FFE333
B3DEGZBE3 |A3FFB333 |6

03DEGZB3 B3FFE333

oD D D D D DD D oD D@D @

- EEFS (ABURERE2 R E3T ) > MiRmul 5O RS B ¢ AEIRAHIfu_aln_ctl E - S5 —fRoHc& RS 0 (1fu 10 instr =
0x03de02b3) - &5 & /rAc45 g1 (ifu 11 instr = 0x03ff0333) -

Imagination A £231 ] — RVfpga a4 : &Sk
HiA:2.0 — 202244 F
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Imagination
university programme

- TEEEIT - MRS CEREEIH4Hdec_ib_ctfVAETEIEE: S5 —rI5 S/EBpS0 R8T (dec_10_instr_d = 0x03de02b3) -
5 {EHS SR RS YT (dec i1 instr d = Ox03ff0333) -

- FEEET S B RmuliE S EEfEF]dec_decode_ctifFEAHAYMFEE: (10_inst el = 0x03de02b3) - {HEE _ffmulif<HHNEER
o ARG E e T A S - DR SRR 1AV — (B TPE PR AL T —(E5%08 © 11_inst_el = 0x00000013 -
BEAh > BRSO L MRS IE PR - S5 (FRmu L EE¥T 0 BCE] 3% 48RS © dec_i0_instr d = 0x03ff0333 -

- fEBEHI+2T > ool 5 S ERERI HATZERAYMIEE: (10_inst el = 0x03ff0333) » 55— {fmulif S {EEFIM2PEEL -

- FEHEIHH3ERET > Mffnulis SEEESR - HEIREEEA EE -

£% : MERERE T e 28 nopfE SALE A SweRV EH1 g (RAVRRER T By MIE A FRVEMS (STEI - EERIESAREERSE) > R
THFTAL - £ B2 AR SR - EEECE BT 7 SBTHE R -
SRAE SRR AR USIER - DIERERAE & - AR G SR BRI e =S T UG HIEE R -

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

CounterG
nceCounterGet (

TERMINAL
> Executing task: platformio device monitor <

ult, direct, hexlify, log2fi

= 131070

IPC = 458000 / 262000 = 1.748 - IPCE:EIAH /N6 + DX EyE fmuls & E iSRS Il S (5 (B > A0 BrBReppmit -

WP EEAZAWEIAY - M FRmults < Z it AR 25 AV ST RO EEARIPC » (R R APIE FA FRITE ST T E s | ARTRAE -

REPEAT:
t2, ze
te,
t2,
t1,

te,
t1,
REPEAT
OUT :

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

£ TERMINAL

> Executing task: platformio device monitor <

e, debug, default, direct, hexlify, log2fi

IPC = 458000 / 229000 = 2

£% : BFHF[RVipgaPath]/RVipga/Labs/Lab14/MUL_Instr_Accumul_C-Lang#gfit 7 CF2 = AYPlatformlOE 2 » H CAZ =T > 2 e B o /iy
RICENROELER -

- CRERC -
- STERCREEENERAN © 1R CEATEREERELAVER T 4w -

- f[ERISweRV ER1 R (EHVREE T RES I E A FIRVEA: (ERHVER - ERKIIECAREERSE) - WER11FRI -
FETIE 20 YRR - EIIEIE AT ETHI ? SEHTHVEE -

- FRISC-VA &&= L —{EAR A RE AR HBACH A HET TEEES - FHEEE S IE DU SR EIPC -
- [FRCETHIM RISC-VIE(RIAREN RS REDFFAnfE 2 ETTEREL - Ryt - 5Fikfplatformio.inith Y LUTRAT -

build flags = -Wa,-march=rv32ima -march=rv32ima

fEs Ry -

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji#:2.0 — 2022474
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Imagination
university programme

build flags = -Wa,-march=rv32ia -march=rv32ia

SERE AT R HIM RISC-VAEMIRE P HIIES » M2 A H AT S TR -

- CiE (JRAaRIRaHE)

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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Imagination
university programme

00P0BAd8 <Test C=:
d8: 00180793 1i a5,1
BEEOO693 1i a3,o
B2a78733 mul a4,a5,ad
B2b78633 mul az,a5,al
BR178793 addi a5,a5,1
- 4BcT7e733 sub a4,a4,a?z
B0e686b3 add a3,a3,ad
00010737 lui a4,0x10
ffe70713 addi a4,a4,-2 # fffe < sp+Oxc386=>
fef752e3 bge a4,a5,e@ <Test (+0x8=
0eR68513 mv af,a3
QeRE8ReT ret

22N

d
e
e
e
e

- CREAyfHEE -

Signals Waves

Time 36700 ps

dec i@ pc d ext[31:

dec_ i@ instr d[31:

dec i1 instr d[31:

a[31:

b[31:

out[31:

- BERGETEER ¢

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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Imagination
university programme

C ormancecC
i r rform

TERMIMAL

> Executing task: platformio device monitor <

al¢]

1l 8,
ri+T | Help:

3, N

IPC = 524000 / 327000 = 1.6 - N EE 15 o IRAWE L E s » RtbiE S 7 —LLEHE -

- Assembly F2= A -
[RVfpgaPath]/RVfpga/Labs/RVfpgalLabsSolutions/Programs_Solutions/Lab14/MUL _Instr_Accumul_Assembly

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

1i
1i
1i
Tui
addi
add t

addi t2,t2,1

sub t4,te,tl1

add t6,t6,t4
,a2,led <REPEAT>
, 10, Zero

Mul
printfN
printfi
printfN

printf

while(1);

TERMINAL

> Executing task: platformio device monitor <

ault, direct,

by Ctrl+H ---

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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@ Imagination

university programme
SKANEYEESRHE > RRTEAAHE -

IS D—EL > N TSR G55 S AR R A b e S AV S S AR E = -
fe Bt s/ D—3h -

PefPitan ™ 5 AR AR IR

t2

REPEAT :

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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Imagination
university programme

printfN

while(1);

TERMINAL

> Executing task: platformio device monitor <

, debug, default, direct, hexlify, 1

SKRIRIESERAHE - R EREECHEIE -

F0osREE RS = 196800 / 65500 = 3

5 EUHIE - FOEAIFES % = 393000 / 65500 = 6
IPC =393/ 197 = 1.994 - F &S T £E:IPC -

- (EHMIEMIHAE

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

while(1);
b

TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, 1
it -
ouit- ctrisc | M L L 0 by Ctrl+H ---
5

SKAEEERME > AR -
BHAR S © £JAMELZ0.3M -
EORI SRS © £J3MELLJ0.5M -
CPIERAEE L -

RIELTE -

% ¢ EE e > BRI S ER BMRIwIE S ($HEDCCM) - MEBZEIELAES 7y h oy A& B BB DA DUAE (DU U R
HysEmE b -

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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imagination
university programme

28108 ps 282008 ps

Signals Waves
Time
cl

dec i@ pc d ext BEBBELZC pE134  |APEREL3C (EREEE144  [EPEEEL4L

dec i@ instr_

dec il instr_
i@ inst el
il inst el
i@ inst e2

[31
d[31
d[31
[31
[31
[31
il inst e2[31
[31
[31
[31
[31
[31
[31

FCERROES

FCABBBES

BEEZA30 BE ] BE0EEE13

FCRBBBES

BR424303 BOEEEE13

i@ inst e3
il inst e3
i@ inst e4
il inst e4
18 inst wb[3
il inst wb[3

FCOOROE3

peoeea13

FCOER0E3

BeDBen13

k
el =
0]
0]
0]
e] =
0]
0]
0]
0]
0]
0]
]
0]

FCABBBES

TEFAHEIE R BRI - RIZCEEEARYTT R B R EEmUIs S 09T Ry oe A8

5 - fEE CHYER EEEE T iEEETE o (HFfEZEtest NonBlocking.tcl (1£[RVfogaPath)/RVfpga/Labs/Lab14/LW _Instruction_ExtMemory
HRERAE) o 8K T Zoom In (CK) () BE60120 ps °

fRE A

%ﬁ

FEE1409 S

| 1E8% © R EFT AR (JFFHZER A ) BLUR 1 3AENAFRAUBEE (PHIERA ) ME(TEREE - MR B A RSk -

Imagination A £231 ] — RVfpga a4 : &Sk
HiA:2.0 — 202244 F
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Imagination
university programme

APRMEAEE -

| EF% ¢ BT AR BT A SRR A6 T YRR TR - SIS R T RS L R R N A -

APRMEAEE -

E% : (E/SweRV EH1EEESBER T Bas W E A FAVEMF (B - EIRXiESEAE) - BB PRI - £ HE6 T RIS -
BB AT ? SEHTHEE -
i iE ST R B A RE RPH ZE ik AR HUS A SE R TR -

FERHZEBRA

; pspPerformanceCounterGet (
MulCom end = pspPerformanceCounterGet (

printfNex ", cyc
= %d instr -instr beg);
", MulCom end-Mul beg);

TERMINAL

s = 1245717
structions = 2498435

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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Imagination
university programme

FHRYIEIHZER A - JEISHIIPC (IPC =2490/1245=2) RETEIPC -

printfn
printfn
printfn

TERMINAL

> Executing task: platformio device monitor <

ault, direct,

SRR > (EREFREE S HEIS TR > NSRS CEEUERELERER - SRR ERH s -

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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imagination
university programme

Signals Waves
Time 63588 ps 63660 ps 63788 ps 63888 ps 63988 ps
clk= 1 1 1 1

dec_i® pc d ext[31:0]=

dec_i® instr d[31:0]=

dec i1 instr d[31:0]=

lsu_rs1 d[31:0]=

lsu offset d[11:08]=

rsl dci[31:0]=

offset dcl[11:8]=

full_addr _dcl[31:0]=
lsu_axi_arvalid=

lsu axi araddr[31:0]=

lsu_axi rvalid=

lsu_axi rdata[63:0]= [ENEENEENS CA11AB1EBADCABIE
dec_nonblock load waddr[4:08]=
dec_nonblock load wen=
1su_nonblock load data[31:0]=
waddre[4:0] =

wend =

wd0[31:0] =

waddrl[4:8]=

wenl=

wdl[31:08] =

waddr2[4:0] =

wen2 =

wd2[31:08] =

1. TEfEkER DURAERS R Bt e F— B AR EL/SE BRI BEFITE S (A& AN SRR E LR EITE oM
EEE) ZEEENERE R - HEIRHZEEL ANPHZESELA - a[LIREH LA M B HYPlatforml O %
[RVipgaPath]/RVfpga/Labs/Lab14/TwoConsecutiveLW _Instructions -

[ERACEESLIPNE

210: 0002a303 1w t1,0(t0)
214: 0042a303 1w tl,4(t0)

Imagination A £231 ] — RVfpga a4 : &Sk
HiA:2.0 — 202244 F
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imagination
university programme

- R

L

AT =
IS wawves

(wT]

an

Time 64906 ps

.y
= ~
—_ =

n

dec i® pc d ext[31
dec i@ instr d[31
dec il instr d[31
i@ inst el[31

il inst el[31

i@ inst e2[31

il inst e2[31:
[31

[31

[31

[31

[31

FFFEBEL3

FFFEBEL3

FABEL4EZ

i@ inst e3
il inst e3
10 inst e4
i1 inst ed
10 inst wb
i1 inst wb[31:
waddre[4:08] =
weng =

wde[31:8] =

FFFEBE13

FFFEBEL3

- - T - TR - T - TR - TR - T - T - B - B~ N <}
T
I

FFFEBEL13

HL/SEETHIGEREE R - 5 MR /HEHEMEEN - SO REE Em B M FREEmuliE SH BT -

- FERASR BT

Imagination RE251#( — RVipgatihi14 « &S
Ji#:2.0 — 2022474
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Imagination
university programme

TERMINAL

> Executing task: platformio device monitor <

ri+T | Help J

IPC =262/196 =1.33

WIS T

210: 0062a023 SW tl1l,0(t0)
214: 0062a223 Sw tl,4(t0)

- fEE

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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imagination
university programme

V5

o
-
7]
._'.-,

. 58400
Time

MY
o~
— =

I

dec i@ pc d ext

dec i@ instr_

dec il instr_
i@ inst el
il inst el
i@ inst e2

[31
d[31
d[31
[31
[31
[31
il inst e2[31
[31
[31
[31
[31
[31
[31

FABEI4E3
FFFEBE13 B 013

FFFEBE13

FABEL4E3
FFFEGE13 |E

i@ inst e3
il inst e3
i@ inst e4
il inst e4
10 inst wb[3
il inst wb[3

FABEL4EZ
FFFEBEL13

FABEL4E3 : BpeEeea13
FFFEBEL3 3

oD D D D D D D D @D @ @
e e b et et b b b b b b
1]

HRL/SEETHIGEREE R - B rswHEHEMEZEN] - SR FOAE i R REEmulE S AET -
- fERASER BT

Imagination RE251#( — RVipgatihi14 « &S
Ji#:2.0 — 2022474
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Imagination
university programme

r = pspPerform
MulCom end = pspPerformanceCounterGet (

nd
i

ebug, default, direct, hexlify,

IPC =262/196 =1.33

2. (LUTHEER (BRI ERT) (RISC-VikA - fEZPatterson & Hennessy ([HePa]) ) F/24.22 - )
HE NAMRISC-VAHEFES F L
sd x29, 12(x16)
1d x29, 8(x16)
sub x17, x15, x14
beqgz x17, label
add x15, x11, x14
sub x15, x30, x14
eI SweRYV EH1ERHI S BN R A —(ERLER (RHEIESMER) - FEEBELT  BEREXFTEC —HRIESFIERD
[E—HEARNEISS— RIS 0F - SF EsEEE R -
a. fetlEaE DI ARG RMESWeRY EH1 pRE 25HY S — (B AE R A s E i B =2 -

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji72.0 — 2022474
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Imagination
university programme

b. BEIME > FEAEEREIEAGSIETF AR HLEEHE B bR [EAVENZ/nopHyEE ?
c. BEMEERIRG T B iEEEE R ? (LB - Al EEERAES T nop TR E RN E IR - AE R BEEAE S E T
HYERME ? WIREILL > SERIATTVE © AORARE » SFaHRRA -

AR fEE -

BESRA - SRESIE B R (PR IR EfTHYDIVIE S

£ - T diviS S TR 1 2 R T i S T SRR SE © BEEA S EGIRERNIESR - atriEdiir (IRBEER
MEUNF$ED - diviESE (@l fsdiv_pkt tAVREESSHEER - If Hi#4Hdec_decode_ctlf E®E T —{E& Fsdiv plYERTE) 5 -

AR S -

1% + sk Hexu_div_ctlfyVerilogfZ =0aE » BEEAIETERRE - B - BETEgfdiv_stall » finish earlyMlfinishfys 2 -
{EB—THEER Y > 1 LUA B CiVkR ABE T s EE 4 rs_EmbriA B Tk B bR A BT -

AR S -

‘ % - BsgiE32firt{E (0x03ded42b3#10x03ff4333 ) B L ERISC-VAEREHF I FESdiv t0, t3, t4fldiv t1,t5,t6

0x03de42b3 -> 0000001 11101 11100 100 00101 0110011

funct7 = 0000001

rs2 = 11101 = x29 (t4)
rs1=11100 = x28 (t3)
funct3 =100

rd = 00101 = x5 (t0)
op = 0110011

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji#:2.0 — 2022474
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Imagination
university programme

0x03ff4333 -> 0000001 11111 11110 100 00110 0110011

funct7 = 0000001
rs2 = 11111 = x31 (t6)
rs1=11110 = x30 (t5)

funct3 =100
rd = 00110 = x6 (t1)
op = 0110011
2  DDCARVHJFff$#B
31:25 24:20 19:15 14:12 11:7 6:0
funct? rs2 | rsl |funct3 rd op | R-Type

o e ney s lcion _____Iocrpion _______Jopein______

0110011 (51) |100 0000001 |R diwv divide (signed) = rsl / rs?

Imagination RE251#( — RVipgatihi14 « &S
Ji72.0 — 2022474
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Imagination
university programme

Name Register Number Use

Zero x0 Constant value 0

ra x1 Return address

sp x2 Stack pointer

ap x3 Global pointer

tp x4 Thread pointer

t0-2 x5-7 Temporary variables

s0/fp x8 Saved variable / Frame pointer
sl x9 Saved variable

a0-1 x10-11 Function arguments / Return values
az2-7 x12-17 Function arguments

s2-11 x18-27 Saved variables

t3-6 x28-31 Temporary variables

| 8 © 1A CAVEHE - BB AEER - DUE(TERAIET AT -

RS RER140 E 3 -

| 3 © B0t AR B A RSB S FATBIO AR TEL R - RIS FR TN DU R I I AR G

APRMEAEE -

% : EHISweRV EH1H 2 (A RER H s M B A FRVSEM: (B - EIRXHHESFRESE) » WEEBIPATL - £ TE 9 HIBEHL -
B SHETHEMN ? BHENEXE -

Imaginationk£22 %] — RVipga 14 : &Sk
Ji72.0 — 2022474
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Imagination
university programme

Test_Assembly.S x

2, BxFFFF

REPEAT:

TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, log2fi

by Ctrl+H ---

CPI = 4910000 / 393000 = 12. 5@ R PR AME R ARIFT ZIMEABIAHT > MiHME > SRR BN (LEZAESMRT OIS )
AT AT AT - £E34 + 34 + V2 + V2 + V2 + VA{E AT EIT6RIES > CPI=70/6 = 11

| 58 B R RSB E  BEARFNSHEAS AL E AR - BRI S S B -
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globl Test_Assembly
Test_Assembly:

2, BxFFFF

, Bx8

zero, REPEAT

Signals
Time
clk=
dec 10 pc d ext[31:0]=
dec i@ instr d[31:0]=  [ENZF:E
dec_il instr d[31:0]= [EEEEEE]
div stall=
i0 block d=
il block d=

dividend[31:0] =
divisor[31:8] =
out[31:0] =

to=

t1=

BAE - BRiAET REFRRLYS(EEL] -

Imagination RE251#( — RVipgatihi14 « &S
Ji#:2.0 — 2022474
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spPerformanceCounte
DivCom end = pspPerformanceCounterGet(

D 41 [ while(1);
i

E TERMINAL

> Executing task: platformio device monitor <

NGRS ERAERIR R TR > CPIRVIN TR (FEEIER2) -

£% : BRI [RVpgaPath]/RVipga/Labs/Lab14/DIV _Instr Accumul _C-Lang#Zf:CF2=UAPlatformlOEZE » L CHE A 7> 2 e B o i 2k g
TERBOEGS R -

- CRERC-
- HTEEEREEEIEERE A - SRR CREAERLERE(LHIEI T ewE -

- (E/ISweRV ERTHHRHAVSEE T BEE M B A FHYSE GBI - CRIEIESIREAT) - 0BER1 1AL -
FEST RO HIIREL - BT AT ETHIN ? SRS -

- HRISC-V&&&E = AL — B IEVFE AR B CAR A E TEEER
- [FRCETHIM RISC-VIE(HIIREM RS R EAFRInfe SUAETTEREL - Ryltt - 5Fiktplatformio.inith B LU T

build flags = -Wa,-march=rv32ima -march=rv32ima
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fEeshs -

build flags = -Wa,-march=rv32ia -march=rv32ia

iEEE AR HIRISC-V MAEIARE FHVIE S > M (50 EATE S HE TR AE -

- CiE (JRAaRIRAHE)

PEEPERdE < C>:
ds: 1i a5,1
dec: 1i a3,e
e@: B2f5¢ } div a4,a@,as
ed: B2f5c633 div a2,al,a5
eB: 0O178793 addi a5,a5,1
ec: 40c70733 sub a4,a4,a2
fB: GB0eb86b3 add a3,a3,ad
f4: 00010737 lui a4,0x10
f8: addi a4,a4,-2 # fffe < sp+Oxc386=>
fc: fef752e3 bge a4,a5,e@ <Test C+0x8>
180: 0PO68513 mv af,a3
184: GO008067 ret
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- CREAyfEEE -

Signals Waves

47308 ps 47480 ps 47580 ps

Time
clk=
dec 18 pc d ext[31:8] =i
dec 18 instr d[31:08]=
dec i1 instr d[31:0]=
div_stall=
i@ block d=
il block d=
dividend[31:0] =
divisor[31:0]=
out[31:0]=

-

Imagination A £25+%] — RVipga#i§iz14 : G581
Ji#:2.0 — 2022474
© Copyright Imagination Technologies

imagination
university programme

48100 ps
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48560 ps
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TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, log2fil

FLEHE ===

- Assembly f2Z(firfit
[RVfpgaPath]/RVfpga/Labs/RVfpgalLabsSolutions/Programs_Solutions/Lab14/DIV _Instr_ Accumul_Assembly
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add t5,al,zero

div t@
div t1,
addi t2,t2,1
sub t4,te,tl
dd t6,t6,t4
e4 <REPEAT=
0,t6,zero

str
beg) ;

TERMINAL

=a=cUting task: platformio device monitor <

Imagination X £231] — RVipgatifz14 : &HilEkE
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SKAEEERAE > R REAME -

EIEES D —8L > N TSR G55 S AR R A b e S AV S E S AR E = -
fe < Bt s/ D—3k -

- (EHIMEEFIIRE -

out = Test_C(a, d);

nd r nterGet(

nterGet(
unterGet(

printfNe

printfNe
printfNe

TERMINAL

> Executing task: platformio device monitor <

5912
204160839

SKAEEERAE > N REAME -
BIEEARS © £718MEZLI4AM -
ESH IR+ 4J20ME1LLJ0.5M -
CPIERAEE 4

RIEBRIA
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fE# : 1£SweRV EH1 > diviSSE HZERT - ERUEBEas A e TIEHEEdivIES -

2% SweRV EH1 RIS 55 —(ERRIARS - DUEBBHYHEGI PRI Rd 1 viE S AT LIATRT -

APRMEAEE -
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