% EERBMOIESTMAREE S, I RE4RTE R E 5 BRiK 2 b BRI B3 Bl 5
BB HI4E- . P EAE I DA i B AR AL ). te ST A
[RVipgaPath]/RVfpga/Labs/Lab17/Four_AL _Instructions/test task1.tcl.

Signals
Time
clk
dec 10 instr d[31:0]
10 inst el[31:0]
i@ inst e2[31:0]
i@ inst e3[31:0]
10 inst e4[31:0]
i@ inst wb[31:0]

5% MIER B2 < PRI LA (BT nopE 2 .
ERE3FHIE. ZEFHTHIPCEZ /D?
TR EPATIER, B IESR1S HIPCE B4 & I HUY -

Signals
Time
clk=
dec_i@ instr_d[31:0]=
dec_ i@ decode d=
i@ inst_el[31:0] =
a ff[31:0] = |CEEN-HE FrrrrEs2 | 0oDROIC: | FFFFFEAL |
b ff[31:e]=
out[31:0] =
waddre[4:8] =
wend =
wd@[31:0] =
dec_il instr_d[31:0]=
dec_il decode d=i
il inst el[31:@]=
a ff[3l:8]=
b ff[31:e]=
out[31:6] =
waddrl[4:8] =
wenl=
wdl[31:0] =

A 65 4R 4 i 2Ll 6 A HITAT . Ak, IPCHITIUIE 1.

Imagination k2t %] — RVfpgas3617: #abr g
[ 4:2.0 — 202244 A
© 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

1E G0 .
IPC = 6000000 instructions / 6000000 cycles = 1

H£%: EERSKT RSP IMAREE S, IR Ee T M= Btk g b WD R B 2 6l 5

BB HI4E . P EAE I DA A B AR AR ). te ST A
[RVipgaPath]/RVfpga/Labs/Lab17/Four_AL _Instructions/test task2.tcl.

add sub or Xor

Signals Waves
Time

33190 ps 33200 ps

4] [5] [®6] [T7T]

[a]

= —

[l e e i i
I

) I
31:
i
31:
31:
i
31:
31:
21:
31:
) I
31:

=

dec_i® instr_d
dec il instr d
i@ inst el
il inst_el
ie inst e2
il inst e2
i@ inst e3
il inst _e3
i® inst ed
il inst e4
i@ _inst_wb
il inst wb

=

=

=

=

=

=

=

=

=

L R T e e B B e R B

=

[FE2%5: IR 2575 MR R O nopt8 4.

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 2
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ERESTHIE. ZEFHTHIPCEZ /D?
TR EPATIER, BIESR1S KIPCE 47 & I U -

L
[fa]
=
&)
]

Time
clk=
dec i@ instr d[31:8]=
dec i@ decode d=
i@ inst el[31:8] = BE128293 |4BGEB 28293 |4BGEBEB3
a ff[31:0]= |B 22 |FFFFFFE2 )3 |FFFFFFEL |
b ff[31:0] = |[HEEON
out[31:0]= |[E 23 |FFFFFFEL 24 |FFFFFFED
waddre[4:0] = F s Bs
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[31:0]= [ FFFOBDEL 80900825 _ /FFFOBDE2

TR 6248 4 /5 2Ll 3N A HIPAT - Ak, IPCHITIUIE 2.

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 3
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REPEAT:

2, REPEAT

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

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

1E LN .
IPC = 6000000 instructions / 3000000 cycles = 2

HE%: RSV AEPIMANREME S, JFmEme Rtk 2t AR I B 3 81 5 B B 45 4
Wi FTLME ) DUT AL B SR . tel s A
[RVipgaPath]/RVfpga/Labs/Lab17/TwoAL_TwoMUL _Instructions /test_taskMuls.tcl.

mul add mul sub

Signals Waves

Time 1P
clk=

dec i@ instr d 8] =
dec il instr d 8] =
i@ inst el =
il inst el =l

i@ inst e2
il inst e2
i@ inst e3
il inst e3
i@ inst e4
il inst e4
i@ inst wb

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

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 4
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A% MIBRET R E £ 4R R ) BT A nopde 4 .
HEESTHE. ZEFHTHIPCEZ/b?

FEFFRIEPATIRT, WAFRAF MIPCR S/ & E M B .
SRR OB R S, JEXT g g .
Signals Waves

clk=

dec i@ instr d[31:8]=
dec 10 decode d=

i@ inst el[31:0]

a ff el[31:0

b ff el[31:0
out[31:@

waddrﬂ[4 4]

]

]

]

]

end

wdEl[Bl 8]

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

dec i1 decode
il inst el[31:0
a ff[31:0
b ff[31:0
out[31:@
waddrl[4:08] =
wenl=
wdl[31:0]=

FFFEEFDZ

TP 625 1R 2 F 2@ 3 A AT . BRI, IPCHYT

Imagination K %1% —
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies
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Test_Assembly.5 X

REPEAT :

s: colori
‘pio-monitor-filters
0o, 1 ---

elp: Ctrl+T followed by Ctrl+H

TE G0
IPC = 6000000 instructions / 3000000 cycles = 2

Signals
Time
clk=

dec_ i@ instr d[31:0]=
dec_i0 decode d=

i@ _inst_el[31:0] =

a ff el[31:8

b ff el[31:0

out[31:@

waddr@[4 8

FFFFFFE8

]

]

1

]

end

wdEl[Bl 0]
dec_il instr d[31:0]
 d

1

]

]

1

dec_il1 decode
il inst el[31:@
a ff[31:0
b ff[31:0
out[31:@
waddrl[4:8]=
wenl=l
wdl[31:0] =

EFRR 6245 4 T BBt 6N IBT . [, IPCHITUNIE N1 .

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 6
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Test_Assembly.S x

, t2, REPEAT

E TERMIMNAL

> Executing task: platformio device monitor <

1E G5 -
IPC = 6000000 instructions / 6000000 cycles = 1

1) RS AR XU S AT M R BT R S I fe S A, QI 5 27 B s #2 Fr 2R AU
FEFF

APERRE -

2) M (WESH) SweRV EH14MHE 2% 5S Harris f1D. Harris T 2 b4 (B it Mit5
HUERZH))  (RISC-VRA, fiF[DDCARV]) #£7.7.4% dh s dss Eab Bl ge Ch
TERE L, AR CERIPS ) ZEZESR.

ATRPEMEE

3) 4 #TDDCARVEET7.7.4%5 (7. 700 IFR T, AR T A0 T304k
[RVifpgaPathl)/RVfoga/labs/Lab17/DDCARV_SuperscalarExample T f#)PlatformlOJii H
W, AR AR AT R PR T, fESweRV EH1 Big T2 F G T —For =k,
HEMERnoptE ) « MBMRRIMEGR. waLE, WiHEERF RS &EHEERIPC.

K, RIEA LG X SweRVref.docx (H287r) TR, FEIEXULSHAT. HIIE
ZERANTT AR L BIAT S5 R 5 (8 RE XU ST DI RES (KRR N 45 R BEAT LEAR

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 7
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000001c0 <REPEAT>:

1c0: 001a8a93 addi s5,s5,1

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

1c8: 006c0cb3 add s9,s8,i1

1cc: 41c¢38c33 sub s8,12,t3

1d0: 018a7d33 and s$10,s4,s8

1d4: 01ffédb3 or s11,t5,t6

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

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

Signals

63168 ps

Time

clk
dec_i® instr d[31:6]
dec_il instr d[31:€]

AR, JFHNAPRARIT2H S . RESPIT 2550, ARERKUTIER
FEFARBIALY, iz BT scae pnd . T BLE— 2B o riX e i

FERR EBIPATER - DRSS :

spperformanceCounterGet
ssembly();

d = pspPerformanceCount

£ TERMINAL
> Executing task: platformio device monitor <

, debug, default, direct, hexlify, log

y Ctri+H ---

IPC& 12, T HEEACHINFT .

PR - BRE:
Signals Waves
Time

clk=

dec i@ instr d[31:0]=
dec_il1 instr d[31:8]=

TEAAAFAEE T, I BN R AHAT 1452
FERR ERIPATE R - BR St

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 8
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= pspPerform
end = pspPerforma

debug, default, direct, hexlify, log2fi

IPC&T1, X5 K HSweRV EH1 9 ik 2 (1 1A -

4) BHREIITHER, ¥KiEdadd s9, s8, tlE#tANadd t2, s8, tl. EREF
G55, na e, FlHSERF LIRS R IPC.

SRIG, FRHE A S I SweRVref.docx
(27 TR, 2R ST BT E LS BAIT R RIHAT S R
SR XUR B T RERT A B 45 SRk 1T Lh A .

000001c0 <REPEAT>:

1c0: 001a8a93 addi s5,s5,1
1c4: 0282ac03 Iw s8,40(t0)
1c8: 006c03b3 add t2,s8,t1
1cc: 41c¢38c33 sub s8,12,t3
1d0: 018a7d33 and s10,s4,s8
1d4: 01ffedb3 or s11,t5,16
1d8: 057da823 sw s7,80(s11)
1dc: ffda92e3 bne s5,14,1c0 <REPEAT>
iR — BURST:
Signals Waves
Time

clk
dec 10 instr d[31:0]
dec i1 instr d[31:0]

HTALIE L Z AR, IR R AA 22
TR ERIPATE R — SRS

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 9
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unterGet(
nterGet(

TERMINAL

> Executing task: platformio device monitor <

BT AR, IPC/T2.

PRI«
000001c0 <REPEAT>:

1c0: 0282ac03 Iw $8,40(t0)

1c4: 006c03b3 add t2,s8,t1

1c¢8: 001a8a93 addi sb5,s5,1

1cc: 41c¢38c33 sub $8,12,t3

1d0: 018a7d33 and s10,s4,s8

1d4: 01ffédb3 or s11,15,t6

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

1dc: ffda92e3 bne s5,14,1c0 <REPEAT>
B — XURS

Signals Waves

Time 32308 ps 32488 ps

clk
dec 1@ instr d[31:0]
dec il instr d[31:0]

TEAAAFAEE 15 -
TERIERIHATER — RS

debug, default, direct, hexl.

d by Ctri+H ---

IPC&T-2.

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 10
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=] ) JR A2 -

000001c0 <REPEAT>:

1c0: 001a8a93 addi s5,s5,1
1c4: 0282ac03 Iw s8,40(t0)
1c8: 006c03b3 add t2,s8,t1
1cc: 41c38c33 sub s8,12,t3
1d0: 018a7d33 and s$10,s4,s8
1d4: 01ffedb3 or s11,15,t6
1d8: 057da823 swW s7,80(s11)
1dc: ffda92e3 bne s5,t4,1c0 <REPEAT>

HE — BR:

Signals
Time

clk
dec i@ instr d[31:0]
dec_il instr_d[31:0]

TEAAAAEE T

TR ERIPHATER - BRS:

g, default, direct, hexlify, log2

IPCEET1,

5) (UUTH4IRETF (iFEHPHLLEHFIE]) (RISC-V/&KF, Patterson & Hennessy
(HePa])) 7119%74.31. )

AL, BT LB R AL B RO AL BB 0P R, 9% 1B T O RUR ST
MERFFRE. A% 5T 0 B R LA TR GICHEEHS) -

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

225 DB AU BRI A 4 136 25 T BE 2 A2 i BA T RISC-VIE 4 ARG «
1i x12, O
1i %13, 8000

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 11
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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

2B E I BT W A7 48

i j a b  Temporaryvalues

x12| x13| x10| x11 | x56—x7, x29-x31

Z ARG A7 T [RVfogaPath)/RVfoga/labs/Lab17/PaHe_SuperscalarExample#4%: T, 57
PP IRERIDAE LG, AR — S NRE S, BEASHMEET AT N:

- HEFARxI3VIEN NS, DUERFIRAT4RIENR.

- MIBRT35a1¥68%-

- BlafMsatB A BN 1w swiE 4. IXERT i WA AR N8N F 1 % o

RBEAH — N HL % U J& P R U S e 25 1 P A B 25 -

1. %I LARVIFIRIE: 7 FLARFERMZEIES B T2
2 AEBEAS ) A B BUZ 18] S RF A W RE IR e A B A

3 AL B AR AT SEI5E 3R 7 STHM

A4 QIR AFAR LMK, WATRETCIR R A

S.HNRIE M B R B S, WA Z RN 2 5 P 2 %

a) ELEHZR I AbTE 3% 5 SweRY EHA AL F 28 11 J&@ 1

b) ZHlR/AKLEMGTEE, Tx ERRISC-VIALIE AT & — RIEFF LA G —RIEAR
A FEXUR S SweRV EH1 A BREE F AT I . B AE 1E 474000/ AR 5 1B tH G
CEIRARRED A tn) .

c) MHKHTSweRV EH1ALFEZE A ML Bt SweRV EH1ALFEESR, fnitb AZ b7 i
RENMAER . EFF R EIRFER 7 H V25 BB AT

d) EHHH/ES FIARISC-VARY, DIFEXUK ST SweRV EH1ALEE 2% b STHL T = 14 e
(RG] e FFIEFR . )

e) BT REIFRISC-VARE, R EIEH MR REREFRTIREEH IR ER. A5,
FHHESE S RIS,  PATE UK S SweRV EHA A2 I SEILE & i PEfE

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
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0000018c <TOP>:
18c: 00261293 slli t0,a2,0x2
190: 00550333 add t1,a0,t0
194: 00032383 w  t2,0(t1)
198: 00432e83 Iw t4,4(t1)
19c: 41d38f33 sub  t5,t2,t4
1a0: 00558fb3 add t6,a1,t0
1a4: 01efa023 S t5,0(16)
1a8: 00260613 addi a2,a2,2
Signals
Time

clk=
dec_i@ pc_d ext[31:8]=
dec i@ instr d[31:0]=
dec i1 instr d[31:8]=

i Fadd t1,a0,107 1 5 5 ‘ A P
2 (RAW) BEEE, Iy T P kw4 47 i Tadd 16,a1,t0 7 755 )i X
Q.0 BIEN . 55150 1545 B W T 4E R @ézﬁf HHEE R, sw t5,0(6)
i —BUL % (H2.ATM -

75 eI I L

instr end =

printfNe ) yc_end-cyc
printfNexys( structions 0 instr e

while(1);

UTPUT DEBUG CONSOLE TERMINAL

> Executing task: platformio device monitor <

=y

'115200,8,N,1 ---
: Ctrl+T | Help: Ctrl+T followed by Ctrl+H ---

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies
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instr _end ounterget (

print d", cyc end-cyc beg);
print structions %d", instr end-instr beg);

while(1);

\
)

TERMINAL

> Executing task: platformio device monitor <

formations: co 7e, debug, default, direct, hexlify, log2fil
i nitor-filte

1 11 LN, 1 ---

14T | Help: Ctrl4T followed by Ctrl+H ---

B bl = B % SIS 1]/ X R S s ] = 36224/24221 = 1.5 (FEABES M T s L v A2, 3
R4 ()T, B FAAEE T, SEhainE (N 1.5)

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(11)
1a4: 41d38f33 sub t5,t2,14
1a8: 01efa023 S t5,0(16)

Imagination k21 &l — RVfpgaskdt17: #br T
[ 4:2.0 — 202244 A
© Copyright Imagination Technologies 14
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Signals
Time
clk=
dec 10 pc d ext[31:8] =
dec_i@ instr d[31:08]=
dec il instr d[31:8]=

1 T-addFllwia) 7775 5 f5 1L
(RAW) H#fs IS 16 11 SE 1N

cyc beg = pspPerformanceCounterGet (

instr beg = pspPerformanceCounterGet(

pspPerformanceCounterG
pspPerformanceCc

printfNexys(

printfhexys

while(1);

SPEEDUP = Time_Single / Time_Dual = 36224 / 20224 = 1.8

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 15
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e)

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

1w x7, 8(x06)
addi x12, x12, 4
lw 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 --

ZE &

Fat TSR TR E S, PEREHE— DTt

6) (Ll F%H TDDCARV 47 #/194J7.30. 7.32417.34. )

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
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fB8ESweRV EH14bHE 8 IEZEIZ 4T LA FARID A BL. [ — T, SweRV EH14 4 E K 0.
AT DUB B — AN RES E— NN IR R 45 RN RS Ok, RATEADCCM, #5489
FBARA—MES R, JFRE A S —VosR, L RAEISR AT

addi s1, t0, 11 # t0 contains the base address of the DCCM
1w s2, 25(sl)
1w s5, 16(s2)
add s3, s2, sb5
or s4, s3, t4
and s2, s3, s4

a) ffifVerilatorfIGTKWaveflj iZFEF. SHTEE R, FHEM &R LN N2
* N WRLEE & BEATEERD ? KR FE S RIR B HATHIBL? SRATRLEAE 42
* SN WIRLL F A AR AT B HR A RIS AE 2
* R AR e A A A I ?
b) X FiZfE/F, MHAHICPIZZA? Sutn MBS, RIEHEITAR ESATIER, #iik
BHIER.

c) fEFSM AL EPATHFERI M, R R 5 I XUR S A B 28I (1 45 R AT FE .

PlatformlO i H {142 U1~ : [RVfpgaPath)/RVfnoga/Labs/Lab17/DDCARV_Exercises-30-
32-34. Bt AR AE A — AN, DS 05 B0 5 AR (R 58 B 28 — kARSI
FRATERHEAT 404> IF B DU PR RE T2 B8 24T I .

a)
1dc: 00b28493 addi s1,t0,11
1e0: 01942903 Iw s2,25(s1)
1e4: 01092a83 Iw s5,16(s2)
1e8: 015909b3 add s3,s2,s5
1ec: 01d9ea33 or s4,s3,t4
1f0:  0149f933 and s2,s3,s4

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies 17
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Signals

53200 ps

Time

dec i@ pc d ext[31:

i@ inst e3[31:

i1 inst e3[31:

=~ 316 Inst e4T31:07

il inst e4[31:

=~ i@ Inst wol3iceT

il inst wb[31:

waddre[4:

wen@ =

wdB[31:8] = FFFBRDF4
waddri[4:0]= [& i3

wenl=l

wdl[31:0] = [ e

a. FIANF:
i. dEEKO:
1. f§%addi (0x00b28493) AbF LM B, BLAMHLE R, 54
HENEXTH B .

1. #8845 1w (F—3EH, 0x0194a903) Ab T-iFASprEr. UhJE BAL
W, TR B, BoAIZIES M BB T i — 4%
addifE & mgs .

b. 24 FHH:
i. IEEKO:

1. 4891w CGB—UCRED BT IR B, (EE B 152 2200 i
0. AR NBAEBINE addidh 4. 54 1willid # K1)
Ji M addi $5- U F1H5A Rob ik M A BRI B e
LA, 54 1wil ADC1BY L.

2. % addisb TEXIB B RS, 248 2B E 1)
LRI R IR B — R

1. 841w (B IR%ER, 0x01092a83) AbT PRALHEL. MbJH LS
Rif, BHTS5E - IREZ AR E R, 2 kA
T—FrBe

c. FE3NJEHHA:
i. J#EPKO:
1. 3841w CGEZUCRED e TR B, (H B R 1R 208 i
0o HIJ 58 — YCRBlCRR S0 T 58 — ke # i BB R oF B Rt
bk, ZFE AL T — BB, TEDC2M B 45 A I v] 3R 15 1% 15
(ZNEK13)

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
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d. AN

i. #EEKO:
C TR Lw CETUCRED HOUE TR B. s, BT LSUETE

e. B5NEM:

i. IEEKO:

1.

. S6

i. JEEKO:

g. BT

i. EEKO:

1.

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
© Copyright Imagination Technologies
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841w CGE—IREEH) TDC1H B,
¥4 addikt TEX2MEX .

SR LIEINT —
BrE DO R IR A B B

2 H EE 3 R R R E R, 148 T DUE N T — T B
681w CGH—IEEHD FDC2Mr B,
fe4addiitFEX3H B

. T8 add B IAL T I Bl 1238 MR E R R AN A

BAEE, HIGERBIALU AT (S IL525615)

4 or (0x01d9ea33) 4bT IFLMBL. MWild RIREHE N
E5UG, 12484 LLEN TN —B B,

B4 1w Cf REEH) A TDCIMEL. ZIBAS SN — I H f
B FH 5 Rt bk A N ERER, Bl S RV PTEEN TN — BB
41w CHE—IREH) 4T DC3EL.

i % addi b TR B (EX4) .

. T8 andAb TIEMPIBL. 1ZIE S IEINT BB, RIOVIE KO

FHor R TE RIS BAFEEHR B G (Z WSEE15) .
f&4adddbFEX1H B

a4 and B RAL TS B, HAEM1B EEMH0. %K S
R B AGRIE PN AN E S, B S RP AT N — P B
TR 2 or b FEX1M B . ZIE 2 K4 Rt kK4 andig 4.

B2 1w B IR3IEED T DC2Hr Bt .
B 1w (B —IREEH) THRZHE.
8 & addi &b T I 5 By Bt CEX5)
0OxF004000B.

M %5 17 8 x9 5 A

84 addibTEX2M EL .

f64and (0x0149f933) kb TEX1BEL.



a. 8N

iii.  JHERO:

1.
2.
3

iv. ﬁﬂ%'l :

1.

b. ZE9FH:

V. 3@,&%0

1.
2.
3.

Vi. @Eﬁ'l :
1.

c. 10
Vii.

1.

2.

d. 11N
viii.

1.

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
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HE%O:

IEPEO:

a4 or i FEX2M B

R4 1w (k3% AbTDC3MrEL.
841w CGE—REHD AT RSB
0OxF0040000.,

. 8% addit TEX3H B .

*Eé\andﬁﬂ:Engj[\&o
84 or b TEX3M B o
a4 1w s b TIRH B

fe84addib TR I L

fi4andit TEX3Fr B

e or kb THEACH B .

81w G UCRED AT RIS B
0x00000005.

Imagination
university programme

®

) B A7 asx125 N

A dRx 155 A

fE&addib T RIS B [0 %F 7 dt =135 A0xF0040005.

f84andib T EL .

8 orb TS B . M Z7f7#sx145 A0xF0040005,

fE&andit T RIS B. M f7dr=x125 A0xF0040005.

20
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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 rielar | M -

= 21000304
= 37000053

by Ctrl+H ---

TR, EiZHES, BAMEIMA BT A RIMES: EERaddifR S, ARJER29%
nopfE %, WJaRbnefi @, LRIRBIF BIAEL N AT (FESAT IRATIE R 15
Ja—FARLN, S NEREED

Hit: IPC = (37-31)/ (21-15.5-0.5) =6 /6 = 1

55 BA AL 3 SR B B 0 5 A A«

Imagination k21 &l — RVfpgaskdt17: #br T
Hi4<2.0 — 20224E4 H
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Signals Waves
Time

dec 10 pc d ext[31:8]=
dec_i@ instr d[31:0]=
dec_il instr d[31:0] =
i@ inst el[31:0]=
il inst el[31:0]=
i@ inst e2[31:0] =
il inst_e2[31:0]=
i@ inst e3[31:0]=
il inst e3[31:0]=
i@ inst e4[31:0] =
il inst e4[31:0]
i@ inst wb[31:0]=
il inst wb[31:0]
waddre[4:0] =
wene =
wde[31:0] =
waddrl[4:0] =
wenl=
wdl[31:8] =

AN FAMIPATIRAES, MBI E M k4 (0x0194a903F10x01092a83) X [i]
FAPEEE B R, N RGAER K A — AN EF 1 .

pspPerformanceCounterSet(
pspPerformanceCounterSet(

cyc beg = pspPerformanceCounterGet(
instr beg = pspPerformanceCounterGet(

t Assembly();

cyc _end PerformanceCounterGet (
instr end spPerformanceCounterGet(

printfNexys ( = %d", cyc end-cyc
printfNexys (" In instr end-instr

while(1);

TERMINAL

platformio device monitor <

--- Availa S a &) formations: colorize, debug, default, direct, hexlify, log
--- Mo 1 f/ . onitor-filters

--- Miniterm / 3 M1 ---

- - puit: Ctris4C | : Ctrl+T followed by Ctrl4H ---

Cycles = 38008320

Instructic 37000055

MZHT—FE, N TIHEIPC, WLZUMER31 25 MANHE <. XEEIR Xl £ — AN
AT

Imagination K %411 &l — RVfpgaskdi17: brihgT
Hi4<2.0 — 20224E4 H
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Fit: IPC = (37-31)/(38-31)=6/7

SEAEN TR 16 B e A1 o

7) (L2527 #FDDCARV T 54945 277.31. 7.33717.35. )

LA Fr R R R 27

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

PlatformlOLi H [ 42U T
[RVipgaPath]/RVipga/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)
1ed4: 01344933 xor s2,s0,s3
1e8: 01396933 or s2,52,83
Signals
Time 40908 ps

clk

dec 1@ pc d ext[31:0]
dec_i@ instr_d[31:0]
dec il instr d[31:0]=
i@ inst el[31:0]

il inst_el[31:0]

i@ inst e2[31:0]
]

]

]

]

]

]

]

=| i & BE0E21E

=]

1]
=1

I}
]
[FTA QR STRR R STY LYY R OVY R LT}

il inst e2[31:0
i@ inst e3[31:0
il inst_e3[31:0
i@ inst e4[31:0
il inst e4[31:0
i@ inst wb[31:0
il inst wb[31:0

waddro[4:0] =

FFC48413 01084

wen@ =l
wde[31:0]= [E FFFEBDDG
waddri[4:0] = [& 16
wenl=
wdl[31:8] =

Imagination k2t %] — RVfpgas3617: #abr g
[ 4:2.0 — 202244 A
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Frsw (0x01342a23) Mixor (0x01344933) Z4b, FrABELL4E4 L HHAAEE K. fEIXL%E
SR AT, 1w (0x01042983) Fisw (0x01342a23) Z [AfFfEgsity B, HAESE S 2 [H]
WAEEREE A . R HAR, BT I%IES, IR X sw-xor NHISL, Hi
xorfi& HIE 1T .

b)

EZENT: IPC=61/5

Signals
Time

dec 10 pc d ext|
dec_ i@ instr_
dec_il instr_
i@ inst el

il inst el[31:8]=

i@ _inst e2[31:8]=

il inst e2[31:8]=

i@ inst e3[31:8]=

il inst e3[31:0]=

i@ inst e4[31:0]=

il inst e4[31:0]=

1@ inst wb([31:8]=

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

wene =

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

wenl=l

wdl[31:0] =

31
d[31:0
d[31
31

[
[
[

EiZBNT: IPC=6/6=1

Imagination K %411 &l — RVfpgaskdi17: brihgT
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