E5%

£% : fEESAVIESE D AEHERSE - W5 IR E 4RV R TR E 4R R AR I B E 55 Bl
EEVIEUR o AIDAER DA T B TR LY. teHE 2L -
[RVfpgaPath]/RVfpga/Labs/Lab17/Four_AL_Instructions/test_task1.tcl -

add sub or Xor

Signals Waves
Time

clk

dec i@ instr d[31:0]

i@ inst el[31:0]

i@ inst e2[31:0]

10 inst e3[31:0]

i@ inst ed4[31:0]

i@ inst wb[31:0]

% : MERE2FTREYER R T AYFTAnopfs <
EEE3TAVESEE - ZIEANTIHIPCES /D ?
FEFASER B TR BRsE G HIIPCE GRS EHITEA -

Signals Waves
Time 82480 ps 82500 ps 82660
clk=
dec i@ instr d[31:e@]=
dec_ i@ decode d=
i@ _inst el[31:0] =
a ff[31l:8]=
b_ff[31:8] =
out[31:@] =
waddré[4:8] =
wene =
wdB[31:8]=
dec_il instr d[31:8]=
dec_il decode d=
i1 inst el[31:0]=
a ff[31l:8]=
b_ff[31:8] =
out[31:0] =
waddrl[4:8] =
wenl=l
wdl[31:8]=

A YT 7 R A B (E AT o R - IPCHYTRIAE /1 -

Imagination K51 — RVfpga BT 17 « i EHIT
JfiA2.0 — 20224F4
© Copyright Imagination Technologies
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Assembly.S

Test Assembly:

11 t2, ©
Csrrs

i 1o, oxe
i 1, ex
i t2, @
i t3, 8x
1i t4, 0

lui t2,

REPEAT:
to,
t3,
t4,
ts,

= A8y » REPEAT

ONSOLE TERMINAL

> Executing task: platformio device monitor <

d by Ctrl+H

IEANTEER |
IPC = 6000000 instructions / 6000000 cycles = 1

£% © (T EISHIIERE R A BT - M5 B ECHIE S U E 4 (e AR P BB 2 [P
EEVIE U0 o AIDAER DA U B TR LY. el 2L -
[RVipgaPath]/RVfpga/Labs/Lab17/Four_AL_Instructions/test_task2.tcl -

add sub or Xor
Signals Waves
Time 33148 ps
clk=
dec i@ instr d[31:0]=
dec il instr d[31:0]=
i@ _inst_el[31:0] =
i1 inst el[31:0]=
i® inst e2[31:0]=
il inst e2[31:0] =
ie_inst e3[31:0]=
il inst e3[31:0] =
10 inst e4[31:0]=
il inst_e4[31:0] =
ie inst wb[31:0]=
il inst wb[31:0] =

| 7% ¢ MR 2R AR F A A nopfs 2

Imagination k£33 1% — RVfpga B b#17 © HIZEHIT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 2



EEESTAVESEE - ZIEANTIHIPCES /D ?

FEFASER BT > BgsE

EGHIPCE SRS EAYTR -

imagination
university programme

LA
[la]
=
7]
7]

Time
clk=
dec 1@ instr d[31:8]=
dec i@ decode d=
i0 inst el[31:8]=
a ff[31:0]=
b ff[31:0]=
out[31:8] =
waddre[4:8] =
wene =
wdB[31:8] =
dec il instr d[31:8] =
dec il decode d=
il inst el[31:0]=
a ff[31:0]=
b ff[31:0]=
out[31:8] =
waddrl[4:8] =
wenl=
wdl[31:8] =

AR - YGRS < T EE A3 (EHE T - (AL - IPCHYTHIIE 2 -

Imagination KE2:1#] — RVipga B kgi17 © HIEE#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies

a1

FFFFFFE2

FFFFFFEL

30800 ps

406EBEB3
FFFFFFEL

FFFFFFER

FFFAEDE2



Imagination
university programme

REPEAT:

2, REPEAT

TERMINAL
> Executing task: platformio device monitor <
rize, debug, d

tri+T | Help: Ctrl+T followed by Ctrl+H

TEANTHER -
IPC = 6000000 instructions / 3000000 cycles = 2

£% : fEE8HVIESE I AEHENSE - WRFRTRE SR P AR S B B S PR B4 S0 -
A LABEH A T B ey telfg 2 -
[RVfpgaPath]/RVfpga/Labs/Lab17/TwoAL_TwoMUL _Instructions /test_taskMuls.tcl -

mul add mul sub

Signals Waves
Time

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

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 4
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EE BB AE -

25 © MERE7 oAy L avATa nopib/‘\
E%_{JEEI’J?EEHIPC ==
FERFEN BT > B

=y IPCméﬁ/m\ﬂ?E’ﬁEﬁﬁ

{(E I AR B - EEEERAER -
B
Signals
Time

clk=

dec i@ instr d[31:0]=
dec 10 decode d=

i@ _inst e1[31-ﬂ]:

a ff el[31:0
b ff el[31:0
out[31:8
waddrﬂ[4 4]

wdﬂ[Bl 4]
dec i1 decode

il inst el[31:0
a ff[31:0

BOGESER3

FFFFFDF4

B26FOF33

b ff[31:0
out[31:8
waddrl[4:0] =
wenl=
wdl[31:0] =

1=
1=
]
]
end
]
dec i1 instr d[31:8]
- d
]
]
]
1=

AP Y BT <5 B 1A 3(E T T

Imagination KE2:1#] — RVipga B kgi17 © HIEE#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies
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406FBFE3  |DB12829

406FEFE3



REPEAT :

IEZNTES -

Test_Assembly.5 X

‘pio-m

ee,
elp:

s: colori
nitor-filters

1 ---
Ctri+T folle

d by Ctrl+H

IPC = 6000000 instructions / 3000000 cycles = 2

Signals
Time
clk=

dec_10_instr_d[31:@]=
dec_i0 decode d=

ie inst el[31:0]=

a_ff_el[31:0

b ff el[31:8

out[31:0

waddr@[4 %]

1

1

1

1

end

wd@[31 0]
dec i1 instr d[31:@]
- d

1

1

1

1

dec_il decode
i1 inst el[31:@
a ff[31:0
b ff[31:0
out[31:8
waddrl[4:8] =
wenl=
wdl[31:8] =

R T HIBIRIE <

Waves

T IEHE6

Imagination K25 1-#( — RVfpga & 5§17 « BIEHIT

hiiA2.0 — 20224E4 H

© Copyright Imagination Technologies

& 755

P T -

R » IPCHYTEHA{E £51

FFFFFFBE
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Test_Assembly.S x

, t2, REPEAT

E TERMIMNAL

> Executing task: platformio device monitor <

TEANTHEN -
IPC = 6000000 instructions / 6000000 cycles = 1

1) (ERsES R SIS S RHIT BT ISR EE S G - B BE 2fE 7 A sUE By
R -

APRMEAEE -

2) st (B45< ) SweRV EH1ZHZ5 1S HarrisH1D.HarrisAr& b4 ( Bifirakat AN
He2451)  (RISC-VIRA - fifE[DDCARV]) 557.7 AR F iR ERm e (R)7
(EEN, B ey CAEE thfefit ) 2= -

AT fEE -

3) 43fTDDCARVET.7 480VET7. 70 AIFES » sZARA LA BRI
[RVifpgaPath]/RVfpga/Labs/Lab17/DDCARV_SuperscalarExample T #JPlatformlOE 2
o o (o IS EE RS FIBH S8 A Wi /5 = fFSweRV EH1_E#tfTazfe= (BiNgE—FE =
FAMERnopfE <) - FRRESRIRVAER - WANE - AFHEEXLUEERIERIPC -

BT 2K > tRIEBEAEER o SweRVref.docx (5528353 ) Hfrit » {ZRHERESEIT - 5k
GE SRR SN s 745 SR EE R S H 5 S ThRE R AU AR FE G S T T LR -

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 7
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000001c0 <REPEAT>:

1c0: 001a8a93 addi sb,s5,1

1c4: 0282ac03 Iw s8,40(t0)

1c8: 006c0cb3 add s9,s8,11

1cc: 41c38c33 sub  s8,t12,t3

1d0: 018a7d33 and s10,s4,s8

1d4: 01ffédb3 or s11,t5,t6

1d8: 057da823 swW s7,80(s11)

1dc: ffda92e3 bne s5,t4,1c0 <REPEAT>

Rt - e

Signals Waves
Time

54108 ps

clk
dec_i@ instr d[31:0]
dec_il instr d[31:6]

BB - 3 B EEIAHIT2RES - RUTEIT L3 » 7RSS T
[EFREBIALU » 40 FIEEIBR AL - TLUE—5 i LN -

PRI EHIBITER — 8155 -

pspPerformanceCounterGet (

ssembly();

£ TERMINAL
> Executing task: platformio device monitor <

, debug, default, direct, he:

ed by Ctrl+H ---

IPCEjA2 » MR A2 =B NE T o
gt - Hig<

Signals
Time 45388 ps
clk=
dec_i@ instr d[31:8]=
dec_il1 instr d[31:8]=

TN FAEEE - I HEEEIaS ST IRE S -
RSN EHIBTER - Bis< -

Imagination KEL 1 — RVfpga BiER17 © BT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 8
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default, direct, hexlify, log2fi

f5<SweRV EH1ATREEE SRR E(E -

4) BRHEIFHER > BiESadd s9, s8, tlF#add t2, s8, tl - fRRESEE|
HISER - WIE T > AR S DS R AEATIPC -

Atk o IREAE R K SweRVref.docx (5528) ATl - FHSRFSEIT - RHEEEER
HIBA SR R T4 R EARUH 15 5 TORERF R AH B S SR AT TEERE -

000001c0 <REPEAT>:

1c0:
1c4:
1c8:
1cc:
1dO:
1d4:
1d8:
1dc:

ot —

Signals
Time

001a8a93
0282ac03
006c03b3
41c38c33
018a7d33
01ffedb3

057da823
ffda92e3

B

clk

dec i@ instr d[31:0]
dec 11 instr d[31:0]

addi
Iw
add
sub
and
or
SW
bne

s5,s5,1

s8,40(t0)

t2,s8,t1

s8,t2,t3

s10,s4,s8

s11,t5,t6

s7,80(s11)

s5,t4,1c0 <REPEAT>

HFYALTE < Z HIRVAHREM: - R TP FE2{EE = -
/%

PSR LAVSTEER — 265

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies



printfNexy

TERMINAL

> Executing task: platformio device monitor <

RIS » IPC/NA2 -

FREEARE B -

000001c0 <REPEAT>:
1c0: 0282ac03 Iw
1c4: 006c03b3 add
1c8: 001a8a93 addi
1cc: 41c38c33 sub
1d0: 018a7d33 and
1d4: 01ffédb3 or
1d8: 057da823 swW
1dc: ffda92e3 bne

U - S

Signals Waves
Time

clk
dec_i@ instr d[31:0]
dec il instr d[31:0]

o

PalioE NG i
B BT - s

TERMINAL

> Executing task: platformio device monitor <

default, direct, hexlify, log2fi

$8,40(t0)

t2,s8,t1

s5,s5,1

s8,t2,t3

s$10,s4,s8

s11,t5,t6

s7,80(s11)

s5,t4,1c0 <REPEAT>

debug, default, direct, hexlify, log2fil

cles = 4080259
Instru 8000057

IPCEA2 -

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies

by Ctrl+H ---
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[EIERBEE -
000001c0 <REPEAT>:
1c0: 001a8a93 addi
1c4: 0282ac03 Iw
1c8: 006c03b3 add
1cc: 41c38c33 sub
1d0: 018a7d33 and
1d4: 01ffédb3 or
1d8: 057da823 swW
1dc: ffda92e3 bne
i - BEfs<
Signals
Time
clk

dec_i@_instr_d[31:0]
dec_il instr d[31:8]

A FEEE -

PR LAVRTER - Bi5 S

LE  TERMINAL

> Executing task: platformio device monitor <

s5,s5,1

s8,40(t0)

t2,s8,t1

s8,t2,t3

s10,s4,s8

s11,t5,t6

s7,80(s11)

s5,t4,1c0 <REPEAT>

ebug, default, direct, hexlify, log2

ied by CtrlsH ---

ruction

IPCZER -

®

Imagination
university programme

5) (L FHFEZER (Ehs#isaigiilal) (RISC-V/jk4 - Patterson & Hennessy

([HePa])) 711y 24.31 )

FEAGRE T - TTREEE RS S IR M Es N TE S IR Bl Es AURE » W5 AT i L 3

TTAVEREL - ASE THYRES R LA TR (FHC

for (i=0;1i!=3j;1i+=2) blil=alil-ali+l];

B4/ DB R R EEBR R bRV ARaEs P RE g 4 L TRISC-VEH

1i x12, O
1i x13, 8000

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies
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1i x14, O

TOP:
slli x5, x12, 2
add x6, x10, x5
1w x7, 0(x6)
1w x29, 4 (x6)
sub x30, x7, x29
add x31, x11, x5
sw x30, 0(x31)
addi x12, x12, 2
ENT: bne x12, x13, TOP

AR VRS A DU BT

i a b  Temporaryvalues

x12| x13| x10| x11 | x5—7, x29-x31

Z A2 HE AL 1A [RVipgaPath]/RVipga/Labs/Lab17/PaHe_SuperscalarExample B & T » Bl
REGHE PR - FE—2/ BN - B g E8RE AT A

- BEES<13WAE RS » DUERERBFTAER -

- MHERT jalfE< -

- Bldflsafs BB Lwilswis < « BRI RFAUEAE N T T2 RS(EI TR -

B — M B g DU T B MRy S SRR B e
1.—RIGS AR ECIRARIRTE © S—RVARRM/ B S 3Ur 6%
2 R PR RS 2 B SR AR AT RE R AR -

3. pa HEs A] IR 58 557 ST -
A MR RIE S EMGE - RIFTRESAR R -
SANRF—IEERFELERES > AIVAFRREERRES -

a) ChEZ M 2521SweRY EH1m B 256 Es M -

b) (EEEREINFEEE - FUr LHRISC-VREEAISHER —KEREEN (F—TEENAER
Hh) 1EEE5<SweRV EH1m i gs ERVETTIRNL - REHE#EIT4000 A LR RS
( B2 =ESRI Rt ) -

c) {EHEA5<SweRV EH1R 8558 R 5 < SweRV EH1m B &5l » JIZREE R 2o/ 7 e
SEIHVEER - 2R EMEE LB/ E s 8T -

d) EHPEYI/ER _EARISC-VIEHS » LIFE 5 < SweRV EH1E Bl gs F B I S HI
fE - (EEFZ7ERRE - )

e) #E TKERARISC-VIZHE - (& BB FIIARER B EBHIRIIER - A
& > EHPIPIERRERIEES - DIEEE<SweRV EH1m e FE I E S HTRIEE

Imagination KE2:1#] — RVipga B kgi17 © HIEE#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 12



b)
0000018c <TOP>:
18c: 00261293 slli t0,a2,0x2
190: 00550333 add t1,a0,t0
194: 00032383 Iw t2,0(t1)
198: 0043283 w  t4,4(t1)
19c: 41d38f33 sub  t5,t2,t4
1a0: 00558fb3 add t6,a1,t0
1a4: 01efa023 sw t5,0(t6)
1a8: 00260613 addi a2,a2,2
Signals
Time
clk=

dec_ i@ pc d ext[31:0]=
dec_i@ instr d[31:8]=
dec_il instr d[31:8]=

Imagination
university programme

tijradd t1,a0,t07E £ 51% —
#H (RAW) =R Sl - HP RS IR IwE S R 7

TE&5HE B b2

Fiitadd t6,a1 tOEEE %5 (RAW)
&RIEH > sw t5,0(t6) i LI -

Iw t2,0(t1)#AEEE - F 515
MR IR—IRERS (B52.A%)
7)) FESHTEIEEL -

printfNexys
printfNexy

while(1);

BLEMS UTPUT ~ DEBUG CONSOLE  TERMINAL
> Executing task: platformio device monitor <

le filters a

: ,B,M, 1 ---
tri+T | Help: Ctrl+T foll«

erm on 1152
rtrlac

_.4_

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies

ize, debug, default, direct, hexlify, log2fils

i by Ctrl+H ---
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instr end = pspPerforma unterGet (

printf
d-instr beg);

TERMINAL

> Executing task: platformio device monitor <

debug, default, direct, hexlify, log2fil

1 115200,
rl+T | Help: Ctrl+T followed by Ctrl4H ---

DIEREE = BRFE O/ SR O] = 36224/24221 = 1.5 (BAEEN MnzZEELER2 - H
FREZ(0) FHY AT > N EFAEEHE - EIRIIZEELE R1.5)

d)
TOP:

slli x5, x12, 2

addi x12, x12, 2

add x6, x10, x5

1w x7, 0(x06)

add x31, x11, x5

1w x29, 4(x6)

sub x30, x7, x29

sw x30, 0(x31)

ENT: bne x12, x13, TOP
0000018c <TOP>:
18c: 00261293 slli t0,a2,0x2
190: 00260613 addi a2,a2,2
194: 00550333 add t1,a0,t0
198: 00032383 Iw t2,0(t1)
19c: 00558fb3 add t6,a1,t0
1a0: 00432e83 Iw t4,4(t1)
1a4: 41d38f33 sub t5t2,t4
1a8: 01efa023 S t5,0(t6)

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 14



Signals
Time
clk=
dec 10 pc d ext[31:8] =
dec_i@ instr d[31:08]=
dec il instr d[31:8]=

cyc beg = pspPerformanceCounterGet (

instr beg = pspPerformanceCounterGet(

pspPerformanceCounterG
pspPerformanceCc

printfNexys(

printfhexys

while(1);

Fh ada I 55 el
(RAW) 2k} BT AERE

SPEEDUP = Time_Single / Time_Dual = 36224 / 20224 = 1.8

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies
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e)

TOP:
slli x5, x12, 2
add x6, x10, x5

1w x7, 8(x0)
addi x12, x12, 4
1w x29, 12 (x6)
sub x30, x7, x29
sw x30, 8(x31)

ENT: bne x12, x13, TOP

Signals Waves
Time
clk=
dec_i@ pc d_ext[31:8]=
dec_ie instr d[31:8]=
dec_i1 instr d[31:8]=

= pspPerforman
pspPerforman

printfNexys ('
printfNex n C -instr beg);

TERMINAL 4: Task - Monitor

rize bug,

itor-filters
J1 ===
Ctri+T foll by Ctrl+H --

e BN ER - SRS -

6) (L FapZ A \DDCARV 457 Z 4% 777.30 ~ 7.32f17.34 - )

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
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e SweRV EH1BR B 8 IEAE ST L TG B - [ —TF - SweRV EH1R AR E
7T © AT DA —(ERESE— (B BN a4 RAVaC R 248 (Rt - FMIEEHADCCM -
T2 TE R Bt A—(EERE T - MRS IO DS EISRad) -

addi s1, t0, 11 # t0 contains the base address of the DCCM
1w s2, 25(sl)
1w s5, 16(s2)
add s3, s2, s5
or s4, s3, t4
and s2, s3, s4

a) ] VerilatorRIGTKWavefAEEZ 2= « o iréE R » WSt B BRI T NE
* SRS S HET TREAE 7 RFIIRLETE S EIA BB TR EE 7 245 < 7
* R e 1T B ARRIERISEEURAE 2
* SRR AR B 7
b) #PeAIER - RHEEAICPILZ /D ? St B s » MR B BT HEsd
TNEE -
c) TEEIECREE R THEIRY T - R4S SR BLE 5 5 Bt el A ST TERES
PlatformlOE Z IS RU1 T : [RVfogaPath]/RVipga/Labs/Lab17/DDCARV_Exercises-30-

32-34 - Froy AR EGRHE A — (B T - DAL S (AT {E RS — RNy
(EATAAHET o) b H =] DAE e s TR T AE

a)
1dc: 00b28493 addi s1,t0,11
1e0: 0194a903 Iw s2,25(s1)
1e4: 01092a83 Iw s5,16(s2)
1e8: 015909b3 add s3,s2,s5
1ec: 01d9ea33 or s4,s3,14
1f0: 0149933 and s2,s3,s4

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
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Signals
Time

53200 ps

dec i@ pc d ext[31:

1E] inst e3 31:
_11 1nst _e3[31:

18 inst wb[31:
il inst wb[31:

waddre[4:
wen@ =
wdB[31:08] =
waddrl[4:0]=
wenl=l
S eeely
a. AR -
i ZEp&0
1. f§<addi (0x00b28493) FRiAEHEFEE: o BLERAGE RIS » 55
#HE AEXAPEES ©
i, EEgT

1. 551w (B—REA - 0x0194a903 ) FE - fRaSIE L - L HHI%S
HIF o I AEARIEIEEL - (N Roik i < HUPR ESHUATY AT — 1R
addifECHYEER -

F2{E A -
i EpRO :
1. 1591w (B—REA) FRIGNEFHBIEE: - (BREER 15 2
0- ﬁxﬁzmhtﬂ’ﬁmf\ﬁwgﬂiﬁaddl% ° 15 LwiE AR
Ji it addif5 SRR T EA L IR A EEDT © M
S > R OHE ADCPEE -
2. 5% addimREXEEL - fERLBEIAY > 55 G RUSHINRHY
SRR AR 25— REA -

1. 5% 1w (5, E# A > 0x01092a83 ) FQEA%E%K LEE o LA
GEAREF > NI —E A Z F SR E b > ZigSihEE
AT —PEEL

c. ZE3EHEHH
i. ZEp&O -
1. 591w (BIEA ) FHIENARIEIGEL - (HIE@ER1TE 2 ImER
0 » FHIAEE Ik A R S — R AGE B E KRG T B A UL
bk > ZAE AN T —FEEY o 7EDC2FE B 4h I T HUS-3% (H
(2HE#®13) -

Imagination KE2:1#] — RVipga B kgi17 © HIEE#IT
Hi4<2.0 — 2022424 F
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FA{E AR

i. #BERO :
- 59 lw (BBREA) HRIENEIEIEEL o

e. ZE5(EHEHA

i RO -

1.

2.

w

f. SR6MEER -

i AEESO

FT{E ]

I #ERO -
. #5%and (0x0149f933) FEHEXTEEL -

Imagination KE251#] — RVipga 517 « AR E#IT
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies

. 5% add (0x015909b3 ) J& A fFEFE L -

. TS addHTE N EIEIEEL -

. 5% andE N RIS EL -

Imagination
university programme

f5<

1w (F—KEA) RFDCPEEL -

5% addimREX2MEE -

ZAECIAEAN T —

PEEL - NE MR AE S FEERE R

RS > FHALSUE E
W%EELL@LWHEZW* SHDUEA T —PEES

5o lw (5

E3 =
KEA ) pa*DC2IEEL -

. %Bvaddlr‘@}j/\EXBB Ex

R2 T I R IR A B A 8 A
R FILEERSEIALUh T (2RER15) -

f§%or (0x01d9ea33) ji [ fiFhEPE s -
%ﬁ@% ZHE O LA T —EES -
Llw (FREA) pEhDCPEEL -
%L&ﬂ%ﬁ
81w (58

EHEIRHG 5 — (2
ZIECEIEE —REAT
TR AERDTT » BB RN —FEES -

—REA) FaRDC3PEEL

. $5CaddimR e EE (EX4) -

ZAE TN T —IEEL
T orfE SIEMEIE A FAEE R B e (2R ER15) -
fE<adda REX1PEEL -

N Ry 1 %0

18 < andHRIm P RRISIEE: - (BB I 2 IR0 - ZIECEE
BRI AU R ([l A =T ﬁ?ﬁEUTz&)\? Tf SE -

Tavormﬁ/\EXﬂ? S o IR CERGEREEGandfE S
Llw (FREA) it DC2PEE -

1‘% 1w (F—KEA) I FEsPER

fE<addifm R EFEE: (EXS) - [AEFEExIFA

0xF004000B -

. .T < addiz NEX2[EEL °
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2. {55 orfaREX2MEEL -

3. 1ECLIw (BTERA) JatDCIFEEL -

4. 51w (B—THA) ERFEIIGE: o AEFiEx128 A
0xF0040000 -

1. '} §<addiEYEX3PEEL -

a. FEO{EEHA
ii. RO -
1. 5% andE@iNEX2MEES -
2. 155 orfENEXBEES -
3. 501w (ETREA) FRNFETFEEL -
iv. EEg1
1. 155 addfE NEECFEEL

b. ZEO(EEEA :
v. GEESO
1. f5<andENEX3FEE

2. 1S orBRINFECPEEL ©

3.

B9 Llw (BREA) BN EPEE - FE {7158 A
0x00000005 -

1. {55 addiZNE[EfEEL: - HEFas=x13% A0xF0040005 -

c. F10{EHEHA
vii. R0 :
1. f5%andE e PEES -
2. 55 ormNEOEE: o MBI FREx14E A 0xF0040005 -

d. SBIEE -
viii. S0 :
1. $5%andBNEEIFEE - [HE{725x12%5 A 0xF0040005 -

b)
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erform unters

beg = pspPerforman nterGet(
instr beg = pspPerforman ounterGet (

Test Assembly();

while(1);

TERMINAL

> Executing task: platformio device monitor <

ize, debug, default, direct, hexlify, log2fil

it rtrlar | M elp: trl 0 by Ctrl+H ---

= 21000304
= 37000053

AR EFZETET - WAMBRIIARFTAEEINES  BitaddiffS » ARAEE290%
nopfE< > mi&Ebnef5< o EAFE S A LUEL(EEIARNET (ERITRMAER AR

e —WRIG<H > A (EEHEE) -
Kt IPC = (37-31)/(21-15.5-0.5) =6 /6 =1

EAPR MR B P BRI e A E] -
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Waves

Signals
Time

dec_i8 pc d ext[31:
dec_i@ instr d[31:0]=
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[31:0]=
i@ inst e4[31:
il inst e4[31:0]
i@ inst wb[31:0] =
il inst wb[31:0]
waddre[4:0] =
wen@ =i
wde[31:0] =
waddrl[4:0] =
wenl=l
wdl[31:8] =

BEEMSTURES > E—HIPYNEE

Imagination
university programme

Kk A (0x0194a903%10x01092a83 ) ~ [i]

FAEBR Gl > IR RS EE R T A — (R A EE ] -

pspPerformanceCounterSet(
pspPerformanceCounterSet(

cyc beg = pspPerformanceCounterGet(

instr beg =

cyc end
instr end

printfNexys(

s('

printfNex

while(1);

--- Availa

More

Miniterm /
--- Duit: Ctrl+C

Cycles = 38000320
Instructic

pspPerforman

ounterGet(

In

TERMINAL

formations: colorize, debug, default, direct, hexlify, log
onitor-filters

d by Ctrl+H ---

MZAT—% > Ry TEtHIPC > WZAMER3RESMNYTE < - EEf5 S e —(EE IR

AT -
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(NIt ¢ IPC =(37-31)/(38-31)=6/7

EAPR MR P BRI e 2 ] -

7) (LU EEFDDCARV 7 =174k 2%7.31 ~ 7.33717.35 < )

(EFHLAUMERS A BREESRET -

addi sl1, t0, 52
addi s0, s1, -4
1w s3, 16(s0)
SW s3, 20(s0)
xor s2, s0, s3
or s2, s2, s3

PlatformlOF ZEEAECATT -
[RVfpgaPath]/RVfpga/Labs/Lab17/DDCARV_Exercises-31-33-35 -

a)

1d4: 03428493 addi s1,t0,52
1d8: ffc48413 addi s0,s1,-4
1dc: 01042983 Iw s3,16(s0)
1e0: 01342a23 S s3,20(s0)
1e4: 01344933 xor s2,s0,s3
1e8: 01396933 or s2,52,83

Signals
Time 48960 ps
dec 1@ pc d ext[31:0]=
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:
waddro[4:

wen

wde[31:0
waddrl[4:0] =

wenl =

wdl[31:0] =

FFC48413

FFC48413 B

03428403 \FFC48413

FFC48413

o O © O 0 0 @ O O @ @ @ @
s 1) [ (e e (| (s |y e [ s e
u
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Frow (0x01342a23) filxor (0x01344933) 51 » g il AV G - fridttit
US4 T > 1w (0x01042983) Alsw (0x01342a23) > BIEF{EAEHEE R + HALMATHE S
PIHAEZRVEN - IRISBURAE TR - BT IEES » (B4 5 sw-xor B  Hrpfy
xoTiF S HIBIR 1T -

b)

FERZIELT CIPC=615

Signals
Time

dec 10 pc d ext|[
dec i instr_
dec il instr_
i@ inst el

il inst el

i@ inst e2

il inst e2

i@ inst e3[31:0

il inst e3[31:8]=

i@ _inst e4[31:8]=

il inst e4[31:8]=

i@ inst wb[31:8]=

il inst wb[31:8]=
waddre[4:0] =

weno =

wdB[31:8] =
waddri[4:0] =

wenl=l

wdl[31:8] =

31
d[31
d[31
[31:
[31
[31
[31

EZERT IPC=6/6=1
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