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FEASLR, JATH 7 HrSweRV EH1ALBE 25 h f2 L 28 07 8% (ICCMAIDCCM) , &
Ja AR B U SEMEN BURBIAMZRST, PRSI 11 22070 1) — L5 2.

[l 48— N RVfpga A 145 U E25 O i, FATSRZEEHI8 M EmE1) , RVipga

RGWEM XA DTS, FOVEdR R E a7 iEds (DCCMD 5 73—
MHTAEEE S, RS REMEMEE (ICCM)

[ 1] 100 MHz
Clock |, |
Generator |

] 50 MHz

SweRVolfX SoC

bscan TAP

LL RAM Memory

[ AX|-Wishbone Bridge ]

|3

[ Wishbone Interconnect ]

Boot-ROM | [ system-Ctrl | [ spi1 | [[sPiz | [[Timer | ['ePio | [ uarT I-..%. t
1

v
- 1, —
1
B {(
;

&l1. RVfpgaNexys &%t

e JTIRARSZEGHT, 56 i Preeti Ranjan Panda. Nikil D. DuttflAlexandru Nicolauft]
WX “HhEHE RS BETRASLAEBZNRE T EE > X 8”7 (ACM
Trans.Design Autom.Electr.Syst.5(3): 682-704 (2000)) %513 M35y, CURGsERE .
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.2430&rep=rep1&type=pdf 1%
WA A T A g e R A AL BEER IR - D

ATTHEF 5 4.BE 70 U] 1 RVipga R G HIAF a8 Wiy . MOV SR U i #h 78, JEoR 1
RVfpga £ 4t e i ik s (KEl2a) MR FaEes (E2b) Fr s FH Bk =3 [\

Imagination Kk %471 &l — RVfpgask4:20: ICCM. DCCMAIEHEN R
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0x00000000 ~
Instruction -
1 cycle Cache =22 cycles DDR External
(onchip) Memo_ry
(offchip)
0X07FFFFFF _
O0xEE000000 | |\ struction
1 evel Closely-
cycle > Coupled
Memory
onchi
O0XEEO7FFFF ( P)

(a) BAMERNMILZER, HELEF ($) FMDDRIMEFAMERLK.

RINRGHLEEEICCM.
0x00000000
=22 cycles DDR External
Memory
(offchip)
0x07FFFFFF
0xF0040000
Data Closely-
1 cycle Coupled
Memory
(onchip)
0xFO04FFFF

(b) BiEFAAESR R HINLZE R, HDCCMADDRANEFF & 2% 4 o
B2, $5& S NEHE TF(# 8 FIRVIpga R ik =5 [H]

Imagination k%1%l — RVfpgasi::20: ICCM. DCCMAFIEE I
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FEARSLI EF, BATR S A AAE AL B R G AF AR I BEARAE (3 A ER 2. A 7 Al
H2.BH) , RJERA A FEAEN ORGSR (B35, Hh e M BL T Rk E
SRR AR S Bn B AR Y o

2. FEIHLSBEFERETMES (DCCM/IICCM)

FEARHR >, BATR 2 HrRVipga R 4t IR AL A B M & A7 if & (DCCM) HE-4 5% 1
HAEfEgE (ICCM) o FATH e AT E X P4k (CBE3.AM) ARG BRI A $AT
XfDCCMIJ Vi (53.BER7) -

A. RVfpgaZZi7H)DCCMAICCMIEEE

RVfpga £ 4t [(JIDCCMAIICCM A i F So 1
[RVipgaPath]/RVipga/src/SweRVolfSoC/SweRVEh1Core Complex/include/common_defines.vh
HE X — RN SEHATZ R E . M TIXAEE, BUIARVipgaRGEH LN 244

DCCM:
"define RV_DCCM EADR 32'hfO04ffff
‘define RV_DCCM FDATA WIDTH 39
‘define RV_LSU SB BITS 16
‘define RV_DCCM SIZE 64
‘define RV_DCCM ECC_WIDTH 7
‘define RV_DCCM SADR 32'hf0040000
‘define RV_DCCM BYTE WIDTH 4
"define RV_DCCM NUM BANKS 8
‘define RV_DCCM SIZE 64
‘define RV_DCCM NUM BANKS 8
"define RV_DCCM OFFSET 28'h40000
‘define RV_DCCM WIDTH BITS 2
‘define RV_DCCM ENABLE 1
"define RV_DCCM DATA CELL ram 2048x39
‘define RV_DCCM RESERVED 'h1000
‘define RV_DCCM ROWS 2048
‘define RV_DCCM BANK BITS 3
‘define RV_DCCM DATA WIDTH 32
‘define RV_DCCM INDEX BITS 11
‘define RV_DCCM BITS 16
‘define RV_DCCM REGION 4'hf

ICCM:
"define RV _ICCM DATA CELL ram 16384x39
‘define RV_ICCM BITS 19
"define RV_ICCM ROWS 16384
‘define RV_ICCM INDEX BITS 14
‘define RV_ICCM NUM BANKS 8
‘define RV_ICCM NUM BANKS 8
‘define RV_ICCM BANK BITS 3
"define RV_ICCM SIZE 512
“define RV_ICCM RESERVED 'h1000

Imagination Kk %471 &l — RVfpgask4:20: ICCM. DCCMAIEHEN R
f§i4:2.0 — 202244
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"define RV_ICCM SIZE 512

"define RV_ICCM REGION 4'he
"define RV_ICCM OFFSET 10'he000000
"define RV_ICCM SADR 32'hee000000
‘define RV_ICCM EADR 32'hee(O7ffff

B2, RUTISHMER, o LR SEH A
[RVfngaPath}/RVfoga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/global. hiF % i 5 -

DCCM:
localparam DCCM BITS = 'RV_DCCM BITS;
localparam DCCM BANK BITS = ‘RV_DCCM BANK BITS;
localparam DCCM NUM BANKS = “RV_DCCM NUM BANKS;
localparam DCCM DATA WIDTH = “RV_DCCM DATA WIDTH;
localparam DCCM _FDATA WIDTH = ‘RV_DCCM FDATA WIDTH;
localparam DCCM BYTE WIDTH = “RV_DCCM BYTE WIDTH;
localparam DCCM ECC_WIDTH = “RV_DCCM ECC WIDTH;
ICCM:
localparam ICCM SIZE = "RV_ICCM SIZE;
localparam ICCM BITS = "RV_ICCM BITS;

localparam ICCM NUM BANKS
localparam ICCM BANK BITS "RV_ICCM BANK BITS;
localparam ICCM INDEX BITS "RV_ICCM INDEX BITS;
localparam ICCM BANK HI = 4 + ("RV_ICCM BANK BITS/4);

"RV_ICCM NUM BANKS;

HEE, WE2FR, WAL RS HE TDCCM (RV_DCCM ENABLE = 1) , {HAEIET
ICCM CRJE XRV_ICCM ENABLE) , RIIESGHISES 8 HAISoCH AEHHEICCM.

® 1445 T RVipga %4t HIICCMAIDCCMIEL &

#1. DCCMAIICCMEZ B

DCCM
fEgEAL 1
HuhE- 22 8] 0xF0040000 — OXFO04FFFF
N 64 KiB
FREXEE 8
FRER K 2048x3901 (A 7H0 A A IR

L)

ICCM

fERRAL 0

%3 jF 7% Jy RVfpga ity DCCM it B 4 8] . #2047 % .70 (Isu) [ DCCMAR fit 4 A (5 5
( 1su addr dcl . end addr dcl . stbuf addr any . stbuf ecc any M
stbuf_data_any ) /4% Yt >k H DDCM i) # i /5 5 ( dcem_data_lo_dc2 A
deem_data_hi_dc2) , MISER13FTA (Z WKL EEME13)

Imagination k%11 &I — RVipgas:4:20: ICCM. DCCMAIEHEN i
f§i4:2.0 — 202244
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From the DC1 stage adders From the Store Buffer

Isu_addr_dc1 [31:0] end_addr_dc1 [31:0] stbuf_addr_any [15:0] { stbuf_ecc_any [6:0] , stbuf_data_any [31:0] }
dccm_rd_addr_lo [15:0] dccm_rd_addr_hi [15:0] dccm_wr_addr [15:0] dccm_wr_data [38:0]
11 bits 3 bits 2 bits 11bits 3 bits 2 bits 11 bits 3 bits 2 bits 7 bits 32 bits
Addr \ Bank ‘Off‘ \ Addr \ Bank ‘Off‘ \ Addr | Bank ‘Off‘ \ Parity \ Data \
I I |
dccm_rd_addr_lo [4:2] dccm_rd_addr_hi [4:2] dcem_wr_addr [4:2]
A4 A A l I 4
Address Enable Bank for Enable Bank for
computation reading writing
. wren_bank [7:0
rden_bank [7:0] _ [7:0] wren_bank(7]
rden_bank[0]} | vl Vol ' l
1 BANK 0 BANK 1 BANK 6 BANK 7 7
| 39 bits 39 bits 39 bits 39 bits [
e - - - - R

> | !
| I dccm_wr_data [38:0]
I |
‘ L} n e L} n ‘
| |
I I
I |
I |

l l

dccm_rd_data_lo [38:0] dccm_rd_data_hi [38:0]

l l

dccm_data_lo_dc2 [31:0] dccm_data_hi_dc2 [31:0]
3. DCCMPA # ikt
Imagination k211 ¥ — RVfpgasi:46:20: ICCM. DCCMAFIFEHEN X

JifiA%2.0 — 20224F4 1
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RVfpga £ 4 (1) DCCMTE A4
[RVfngaPath]/RVfpga/src/SweR\VolfSoC/SweRVEh1CoreComplex/Isu/lsu_dccm _mem.svF
A& Usu_dcem_mem 2Bl AEI3HTR, DCCMIF N8 M7 X . R G He iy N1
R HFFARX A deem rd addr 10[15:0] =1su addr dcl[15:0] and
dcem rd addr hi[15:0] =end addr dcl[15:0]. XEEHWBE/ERHE 153 A3 7B :

- Bank: ERELIIFMHEX

- Addr: FEAFAE DX N EEEU 3247 S MLk

- Off: fE32f5 LI 775,

- HER, B2 INT A F AR AL .

WY 13T LI BB, {7 BB R A 5 doem_wr_addr (15:0) 64 Skt
(B RAAMERM X BRI EZ U8, 1S ISR 13H ) « SHubkrk] 477 5 seth ik
ME (S0 ES0) o EFxsehiht36Bank B O EEHR R Em. B T X LS5
M A5 5) , fErden bank[7:0] Flwren bank[7:0]H K73 43845/ B A GEfr
B T e 2 B 20 SR VB AE 1R A NAE A X 1S

PR s 112 Addr B O BB R F8E /Y CRAE R ST S T A i HAtE )
fEaddr_bank[7:0] [10:0] H 43RG MALLHNE, FEAAFA XN N — 11z

8 EA# DX R RE— AR AT LAARSZ U5 ), R SRR S5 R BEAT Bk A BRI, A8 et i 14 156
DU, AT DAAE A — & JI N AT P R U5 R AT — RSG5 1R, RT3 A = IR ) i 255 =AY
FHE X -

- TERMSFEVIM A, @[S Taddr bank[§] (M5 dcem rd addr 1offJ114:
AddrgB ki) fladdr bank[k] (MES5dcem rd addr hifJ1ALAdrF BakED
HER A A I R A S B RE (5 5 B 1 (rden bank([j] =rden bank[k] =1) , ]
ATE [ — Je 393 N B B Ak [X AT Ko

- [N, W AE(E Taddr bank([i] (METdcem wr addrHJAddryBEERED Wiz
BE Az bk A B K REE 5 B 1 (wren bank[i] = 1) , &AL ARG X i AT
FYil.

AES: fEHSZE TR RIS, LBl 564 KiB ICCMIIHRVipga £ 4t -

HEE, BRARZGHSEEIEICCM. [Fitt, aiSweRVref TS 1EE2. A>Tk, EAHEEICCM,
WA ZAE A

[RVipgaPath]/RVfpga/src/SweRVolfSoC/SweRVEh1Core Complex/include/common_defines.vh
PRELLTAT:

‘define RV_ICCM ENABLE 1

Ak, BRIARVipga &4 AL $0E 1512 KiB ICCM. (K, # 52364 KiB ICCM, @
Fifs ek Fik ot (Cf-common_defines.vh) LA T 47
RV_ICCM DATA CELL ram 16384x39 > RV_ICCM DATA CELL ram 2048x39
RV_ICCM BITS 19 > RV_ICCM BITS 16
RV_ICCM ROWS 16384 = RV_ICCM ROWS 2048
RV_ICCM INDEX BITS 14 > RV_ICCM INDEX BITS 11

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
Hi4<2.0 — 20224E4 H
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RV_ICCM SIZE 512 = RV_ICCM SIZE 64
RV_ICCM SIZE 512 - RV_ICCM SIZE 64
RV_ICCM EADR 32'heeO7ffff > RV_ICCM EADR 32'heeOOffff

U SweRVref L RS 1) 55 2. AEE 43 BT ik, [ F a1 24 S common_defines.vh4l, & w] IAE F
swerv.confighii A& i SweRV EH1 4 H 2% 1) fid & .

£%: N 1% SZHLICCME il —ik 5 B3I .

B. 5HDCCM

HIAESLIR 19 4 AT 1S540, ICCMAIDCCME A BRI 15 1] 138, PR G S HF7E AN A A
WIS ANEE (S WE2) . H2, SI$KEGAHK, ICCMAIDCCMSZ HA2Hil .

TEARF T, BATKE R IR E X DCCMPI 5 il FAT1E I B3 FrR [FIDCCM A 3B 1 THE
NS, HPATH LI 9F BT IR RAUFR T . R AL T S
[RVfogaPath}/RVfoga/Labs/Lab20/LW-SW _Instruction DCCM/H, EARNZBEWEATR~. %
FEFP i L 5 250N e R A, AN IoR (EHLwiE S, DAEaREER) , Hiox
IR A — Bt R (Efswiid, DLOERBER) o ZEHEE20%nopfE4, LA
KRR EAR B TIT o FE VS M B 2 B2 e 0 AT W) aa A (B4R SRV 3s, (Hr]fE
PlatformlOTii H 1 & & # H I aa b i 7D

// Access array
la t4, D

1i t5, 50

1i t0, 1000

la t6, D

add te, t6, tO
1i t5, 1

REPEAT Access:
1w t3, (t4)
add t3, t3, t5
sw t3, (t4)
add t4, t4, 4
INSERT NOPS 10
INSERT NOPS 10
bne t4, t6, REPEAT Access # Repeat the loop

K4, R

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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fEPlatformlOH 1 IF 4WI¥IH, MRJ5FTITRICgw St (hr
[RVfpgaPath]/RVfpga/Labs/Lab20/LW-

SW._Instruction_DCCM/.pio/build/swervolf_nexys/firmware.dis) . iR, 1wigd
(0x000eae03) Flswig4 (0x01cea023) 43 7lf7 T Hihk0x000001c0F10x000001c84k

0x000001cO: 000eae03 1w t3,0(t4)
0x000001c8: O0lceal23 sw t3,0(t4)

KI5~ AR A AR E — YOS B A R o B P A8 B3R (AR 05 5 LR A THE SE
A3 A — e LSUNE 5.

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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- \Ala
Signals Waves

Time

43968 ps

clk
dec_i0 pc d ext[31:0]
dec_i® instr d[31:8]
dec il instr d[31:8]
dcem_rden
rden_bank[7:0]
1su_addr_dcl[31:0]

end addr_dcl1[15:0]
dcem_rd_addr lo[15:8]
dcem rd addr hi[15:0]
dcem rd data lo[38:0]
dcem rd data hi[38:0]
dcem data lo dc2[31:0]
dcem data hi dc2[31:0]
dcem wren
wren_bank[7:0]

dcem wr_addr[15:0]
dccm wr_data[38:0]

&5, F4hBEFER —RERITRER

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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F%: EHCHIEN ERESRSTHPEERE. ik, BRI P REE (ZEGSGIEET

iR -

- DLEW A R R SO (Vivfpgasim)

- {EPlatformlO, FTIFAEUL Mz BHEMLMIIH . [RVipgaPathl/RVfoga/Labs/Lab20/LW-
SW._Instruction DCCM.

- {EXfFplatformio.init @ 3L F|IRVipga i B @t 3 (Vivipgasim) ) IERER AT

- fEFVerilator 4 sl ELAIE (A RERIE) .

- {EGTKWave LT P

- ¢t scriptLoadStore.tcl (1 [RVfpgaPathl/RVfoga/labs/Lab20/LW-
SW._Instruction_ DCCM7&4L) FTH 5 EISF /R G SHFEN{ES. Nk, fEGTKWave
t, #si “File — Read Tcl Script File” (U — B TclIA S M) FEkH
scriptLoadStore.tcl 3 14

LK “Zoom In” G (L), SRIBAMT 143900 psAEIf X K .

18 FIDCCMIL 5 A7 it o (R A2 G F
o JAMAi: 1R 1wl & TEID: dec il instr d = 0x000eael3.

o JMli+1. fEDCAKBUAEMNE, sKKABHTR (S WAZSLR P HIE6) , RJ5 R kiR

#4DCCM:
* Isu addr dcl[31:0] =0xF0040024 - dccm rd addr 1lo[15:0] =0x0024
* end addr dcl[15:0] =0x0027 - dcem rd addr hi[15:0] =0x0027

SEIRHIER B S, B AEDCCMIEEERE: deem rden = 1. %45 54 Sitht (11347 Bank
FB (AT #g LA G XD — R4 DCCM. EXMIFAL T, W& EHGE =4
X, RORTT R F 45515 : rden bank = 0x02 (in binary 00000010).

o JAMi+2: MDCCMIRHUEHE, FHoRHRMAL WL, TV ROV SEIiR, WA EE S
HEE, WAZRBEA IO dcem data 1o dc2 (SEERA3HFEIFELH T HARMULETD -
* dccm rd data lo = 0x4400000009 - dccm data lo dc2 = 0x00000009
* dccem rd data hi = 0x4400000009 - dccm data hi dc2 = 0x00000009

o JAHIi+8: WISLIASHIMRPTIR, FEEUEMT (GZRI%)  (0x00000009 + 1 = 0x0000000A)>
H A ST IX 5, ARG Bn AL 2 145 DCCM, I LU S 5 A 2 v X
fERES V-

* dccm wren =1

= wren_bank =0x02 (—#t#I{E°500000010; BIEE —AMF7AEIX)
* dccm wr addr = 0x0024

* dccm wr data = 0x420000000A

£55: B WT/E i Isu_decem_mem 155103, 104 F110547 H 3R EL{E 5 rden_bank.
wren_bankMladdr banke

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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£%: i EDCCMIARIS 3LV ], 43HTDCCMPANEEIIALEE 7=, T _R e 7
([RVfogaPathl/RVfoga/Labs/Lab20/LW-SW._Instruction_ DCCM/) , R 5¥ 24484 HE47

s e
1w t3, (t4) -2 1w t3, 1(t4)

255 BB E4T R ([RViogaPath)/RVipga/labs/Lab20/LW-
SW._Instruction_ DCCM/) , 1} EEDCCMAFfi X i 28 .

F1oEE: MER20%nopiEeS, EHARDTE, FERENLE RGBS RER LM 1w
Hswo

F2AWBH: B swid S WISLEIEL, 1 1wl swizilAE 5 — B P v5 19 [7] — % X .
sw t3, (t4) =2 sw t3, 8(t4)

3. FEHENK

WAL BE AR AT R RN, NIZATRET (BREFE) JRE A PERe . @I fE 2 AR
FIBATHIF RS CRIFEFEE) , AR S A PR AR 3E T L . FRATISI N T WA v
CoreMark#lIDhrystone. ix$43L N7 T304 %
[RVfogaPath}/RVfoga/Labs/Lab20/RealBenchmarks . FeAl13 N R VELH A 47X B I v DL K 51
S5 i BB AL BT -

A4 [RVifpgaPath]/RVipga/Labs/Lab20/RealBenchmarks/CoreMark_HwCounters # #& fit |
*+ F T'RVfpga % % [ CoreMark 3 #i: PlatformlO 35 H . A1 14# FI Chips Alliance #2 At 1t J5i 4 L

(https://github.com/chipsalliance/Cores-SweRV) *fCoreMarki# 47 715554, 1 HAEME&E T
RVfpgaZ4t. fEATTRAENRA, A1 AR EEs (HWIFEES) SRl & 25 Fh b 3 28 =
i, AT T A HOR AL BEAS L BAEL (S WLSEER11) o B T e SRR iE DUE S FHRISC-VAE A 11
ARSI, BRI T —LeX {8 ;| DCCM/ICCMAN g B 2 A AL R S HF

16 F 5y, TR R 7E % P 5 1 FINexys ATJF % ii217 CoreMark.

A ER1:. LHmiESNALAMDCCM/ICCM

T, FRATH o A0 AT LE S BT 92 56 BT A5 P A Ak B 28 2% TR 4T CoreMark 3t v, Bl S% R
BHAE, AEHDCCM/ICCM. Fitt, 5% LT 4 A

- fEPlatformlO# $] / CoreMark_HwCounters¥i H .

- {1 CtEsre/Test.c (Z WG , HAHEEEFKImaink 4.
o maintRBUE Selic B A I & LU WUANFA R 50 es . FIAE. R RgEs%
(F54) MR ML HS (1d/stf82) . AL, T KL

pspPerformanceCounterSet () o

Imagination’k %11 %] — RVfpga:4:20: ICCM. DCCMAIEHEN X
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o RIEMAMEKIL SIS (Liflcsrrs) Mt ESweRV EH14CBE B AR FE ThAE, 0
SweRVref U EE2.CH 7 Fridk . TEXFHELL T, BT A DIREIE HBRIME -

o MHEREFBIAT —MER, RA TR R SORE KA RN, A 2R H1E
o ZIEIARIE A& SOV P AE AT SE eI IR 4 H 45 R 2 AT R AR AT A 2% o

o WJa, MK IHMEHmain cmark (), ZEEEAE A sre/cmark.cH H AT SLHL
CoreMark3& M .

o Wa, MEFHHEEprintfNexys () F7TEIPYANFHA:,

main(

uartInit();

pspEnableAllPerformanceMonitor(l);

pspPerformanceCounters

switches value, sw
(
switches init = (

tio , Ldst 0
printfNexys("Inst Bus ctions :d", Inst end-Ins

while(1);

K]6. CoreMark PlatformlO3} B K] src/Test.c3C {4

- EIEAMH S sro/omark o1 CoreMark EEIART 3 4 T B L. IEIER, HWilH
#ffmain cmark () REHEFHAE R (BE1109-111247 FE51130-113347) , FEdENA
A B NLE ERAHSAT (551114-112847) Z[A#4T .

Imagination K% 11-%l| — RVfpgas::20: ICCM. DCCMAIEEHAEN
Hi4<2.0 — 20224E4 H
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start_time();
__asm("_perf start:");

cyc beg = pspPerformanceCounterGet(
r beg = pspPerformanceCounterGet |

beq = pspPerformanceCo erGet(

beg = pspPerformanceCounterGet(

>1

iterate(&results[e]);

cyc end = pspPerformanceCounterGet |
instr end = pspPerformanceCounterGet(
Ldst end pspPerformanceCounterGet (
Inst end pspPerformanceCounterGet (

__asm("_perf end:");

stop time();
total time=get time();

K]7. CoreMark PlatformlOI H & {)src/cmark.c3C4:

TEFF R FIBATRET . SRJEHRHE GSGER6.FHl 7 (1 U IR FT T HR AT AL 25

FITEAT MG, HASER 4B E MMM E, BREREIT R RIT 5% LUT
CoreMark = #EM i (3 WIK8 T HILHE) « TP, BT EAEMNR -4 45
WA .

CoreMark iz 1T i 38 1 2 AR (Rl it SC A sre/emark.cb 52 LIS EITERATIONS #2
MAMESOERIRED o« BFRMED5E B IR BURR N CoreMark score (CM) . BEMHz %A,
HECNCM/MHz . JEAENR 245 HICM/MHzZ, 1% 3 thFR Nlterat/Sec/MHz  CGE R/ #b/1Jk
O, EARE R N0.47 . AT DLEE M AF BRI, R ZEE
CM/MHz.

PATH T 29200 54 I, AP T 2950 %6364, FHMIMIPC (AN EIHPATINIE D =
0.25 (Rt N: 50/ 2484/1200 5N = 0.25) o 3XHFF I BRI 2 G2 a2 22
K: HHE—T, HTSweRV EHA1AEE S N XL bR AL EESS, HIERAEMIPCIE N N2, H
T Ab R S B AT KR A BAR L/ B 5 10, T HDDRANEBAF i 2% 150 B 4018, BRI b B 2% 1)
PERERA R T %, @I a R AP A B e 35 55 020 8133000, @I m LR AL BE #8445 BN

Imagination K% 11-%l| — RVfpgas::20: ICCM. DCCMAIEEHAEN
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392, BINKRZHERAVIMSIEISH R Edt. HiIdH, RVipgaRGih AE(EDS (Hdi
BEAF)

TERMINAL

CoreMark Size : 666

Total ticks : 2099661

Total time (secs): 2099

Iterat c/MHz : .47
Iterations - 1l
Compiler version : GCCB.3.8
Compiler flags : -02
Memory location : STATIC
seedcrc : Bxe9fs
[8]crclist : Bxe7l4
[B]crcmatrix : Bx1fd7
[@]crcstate : BxBe3a
[8]crcfinal : Bxe7l4
Correct operation validated. See readme.txt for run and reporting rules.
Cycles = 2099422

Instructi 496

Data Bus act = 133628
Inst Bus Transactions = 392

K18. CoreMarkZ:#ENA K ATE R

B. 1§%2: f#ifiDCCM

AT T RIERVipga R4 {FfEDCCM, LUEAIHDCCM (T A2 7MDDRAFfif#F) 56 ok
BRI . MR LI H, X — R SC O It Re e o iE TR DL T IR
7E4# FIDCCMI¥IRVfpga & 4t fit A 1217 CoreMark:

- BIEAECALE, AWER Z B b BB SR A (%1%
“N.platformio/packages/framework-wd-riscv-sdk/board/nexys_a7_eh1/link.lds) . {H&,

FEARBIF, 7 M HAIDCCMAKAF R 7 (R Le 8t FAIT 75 At A b PlatformIl Ot H 24

Imagination K% 11-%l| — RVfpgas::20: ICCM. DCCMAIEEHAEN
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B — Mg BRI A, LERAR N
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark_HwCounters/Id/link_DCC
M.id. FTIF LRI AT R A . QPR Az SR — 87y, FRATHE AT T 2L B

K9 i I 7 ) B s K 2 T DCCMIFAEfig 2858 5> (FRNdeem) , XNTE2 (b) H N
TR s bk 43 A]: dcem (wxa!ri) : ORIGIN = 0x£f0040000, LENGTH = 64K

HA R B LM AE B 4 i i BIDCCMAZ 2% : . rodata. .data. .sdata. .bss
F.stacke

MEMORY
{
: ORIGIN Ox0E000000, LENGTH
: ORIGIN (84006 ), LENGTH =
: ORIGIN X - ), LENGTH
: ORIGIN OxEQOOOEO0, LENGTH

> dccm : dccom load

.d.*)
fix for linker false error message

load

. + Bx800;

. ALIG
> dccm : dccm load

.sbss.* .gnu.linkonce.sb.*)
| ommon )
*(.bss)
. = ALIGN(8);
} >dcem : dcem load

Imagination K% 11-%l| — RVfpgas::20: ICCM. DCCMAIEEHAEN
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heap end = .;
L=+ stack size;
Sp = .

> dcem : dccm load

9. CoreMark PlatformlOji H # i) /d/link_DCCM.Id>C 45

- TIPSt platformio.iniFFBUM ERE 551847 (Z WIEM10) ,  LUE L 458 9 i e 42 s
A REBGNEEZR A, 0 Ecprd, EdiXFhor R, AI7EE#DCCM (i =JE B 518 1
DDRFAEEE) iy ia) K HB 7 Hids

= ld/link DCCM.1d

E10. CoreMark PlatformlOi H = ) platformio.inixC 4

- EFRIR BT, TR RE, RETF AR EREAN TR, BRI R
W11 R

EARFIF, CM/MHz (Bllterat/Sec/MHz) HIME ~1.88. M/ A0 AL . 51—
FAS—Ff, AEFEES AL FE R L5071 4616 4 LTS HIPC . BB R 1 8% AN H 40 sk
$FIDCCM, LSS HIPERESE S T DUf% .

B, BT HIRAAHEDCCMH, i & 2 Ak BE A #9555 8038 0.
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TERMINAL

Invert any Switch to exe k
Invert any Switch to e e Cor k
Invert any Switch to e |~"
Invert any Switch to e ;
2K performance run parameters for coremark.

CoreMark Size : 666
Total ticks : 530028
Total time (secs): 530

: 1.88
Iterations
Compiler version : G
Compiler flags
Memory location : STATIC
seedcrc : Bxedfs
[8]crclist : Bxe7l4
[B]crematrix : Ox1fd7
[@]crcstate : BxBe3a
[8]crcfinal : Bxe7l4
Correct operation validated. See readme.txt for run and reporting rules.
Cycles = 529897
Instructior 496678

Data Bus Transacti
Inst Bus Transactions

E11. CoreMark%@ﬁ!ﬂﬁQE‘J%ﬁ#%

£ 1E M platformio.ini (ZWEM10) H, JERREEASIT IFHUNAREE 1917, LMERF 1
PATT B4 H R BERE A AR -
[RVipgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark _HwCounters/ld/link_ DCCM-
ICCM.Id. 5y HT ¥ iteE e g AR, Z A8 FH DCCMAZ i R 5, FHICCMAZ iR 4. #h
17 CoreMarkFAEMI, 45 R 5 A IR AL S5 RAEAT EL AL FEAEI EE?WI]E’J@M
RVfpga R4 A HEICCM, 15 18 IS ZE AR SEER K 55— ME 55 vh B 1) U ARRAR B DL R B AR P i B
¥rift: [RViogaPath)/RVfoga/labs/Lab20/RealBenchmarks/Bitstreams/rvioganexys DCCM-
ICCM.bit.

C. 1§%3: fFFADCCMMESRmik

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
Hi4<2.0 — 20224E4 H
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PATE TR A — PR IR . s iitt. 5 E—#0H1E, A1E I DCCMAE i
SRR (KR HR > Hedle, (B3RAT I SMERE T g ieasifl. FERZ AT, FATHE I ul T ST
P, REATHESRIL. BAEREgmIESILIL, L DBt

- EIREA
[RVipgaPath}/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark_HwCounters/Id/link_DCCM.Id
PRAE T EE AR IAS . ik, BT IS platformio.ini, BUHERESE184T (ZULEM10) FHiE
B 1917

- fER SRR PBREF KR LSATRF: bAw AR, HESCh 6 PlatformlO
1] “Project Tasks” (JiH{E%) HH2t[ “Upload and Monitor” ( FAEFFIEHL) 1T
(ZILE12)

File Edit Selection View Go R

PLATFORMIO

“~ PROJECT TASKS
» ®1 Default

i1 upstream_develop

v General

© Build

© Monitor

Upload and Monitor
2 Clean
@ Clean All

v Platform

© Uplo ream

O Generate Trace

© Start Verilator

© Generate Bitstream
Advanced

» Remote Development

E12. BAEFBER

IR IR G FERE Y« AETF R ESATRE P AT T B AT AL . ik T0U4E ] platformio.ini
(t1build_flagsi 5T 52 AR AR S HEAT i 1%, FEABIFH-02 (S WE13)

= -Wa, - ry32imac - =ry32imac -0s
= -Wa, - =rv - =rv32ima -02

= e-"‘lt ra sc rl F‘lt . pl_'p'l
B13. SCplatformio.iniv Hbuild_flagsiE 15

ERREFIHOIAT IS, BAEW R, RETTRR ERITC. BRINE R E145R.

Imagination K% 11-%l| — RVfpgas::20: ICCM. DCCMAIEEHAEN
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M, CM/MHz (lterat/Sec/MHz) HI{E N 3.47 . J& BAKANTE 2 4y 7l ik b 5288000 F11
309000/ 4 . BARIPCIARAZ:T1, (HILR TGRS (CM/MHz,  PLRCK B i $R0AT S 18]
FHEEBIR 4> TR 43 T 3 SRR T, RN BRSO Fi8 & 080 S0 2 /b o 1 e 15 21 50 1Y) iR
R AE T diksstith. BT IR EEDCCMYT, HdE B & H 5 H5 M0,

0 rk
2K performance run parameters f oremark.

CoreMark Size

/Sec/MHz
Iterations
Compiler version : GCCB.3.E
Compiler flags : -02
Memory location : STATIC
seedcrc : Bxe9f5
[@]crclist : Bxe714
[B]crcmatrix : Ox1fd7
[B]crcstate : BxBe3a
[@]crcfinal : Bxe714

Correct operation validated. See readme.txt for run and reporting rules.

309637

Inst Bus Transactions

E14. 18 F gm 2 AL BT B CoreMark$ AT 45 3R

5% K it 7 NdC0N-03, PUTHEF IF MRS

1) {# FiDhrystone3& i & {CCoreMarkFE i, $ATHIFEIKI 4T, PTG 1A PAR B4R 3R B AL &
Dhrystone & #E ¥ Platforml O H :
[RVfngaPath]/RVfpga/Labs/Lab20/RealBenchmarks/Dhrystone_HwCounters. R
P B UERESR, A1E4% Fhttps://github.com/chipsalliance/Cores-SweRV fr #2 4L 1)
JEARRE XS iZDhrystone B #E#EAT 7Bk, MHBREEH TR /% (FEAFIH N

Imagination’k %71 %l] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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RVfpga%#4i) . XfFTest.c5CoreMark i [SCf: (K6) 5L, (H2 1 FH %L
main_dhry (), %% 5 DhrystonefEiiA .

2) fdFH B AL B AR P & A CoreMark, $ATARIE (173 4. RT U7 ie) AR B AR SR EUAL 25 1]
G A3 N FHFE T () PlatformlO T H :
[RVipgaPath]/RVipga/Labs/Lab20/RealBenchmarks/ImageProcessing HwCounters.
BATHE S5 1 A X e 3 F AR P 5 RGB R G e i v K FE % . A Test.c 5
CoreMark+ i) 3cf4 (E6) 25fl, (HE& K E InageTransformation (), %K%
A5 TATE LIRS /A i R i i e . BRIARVpga R4t I-IDCCMB AT 2% 1) 7% [R] oK
ARG, R EA 128 KiB DCCMIfIRVipga £ 48 (LLAF) » 1% UK E AN
[RVfpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/Bitstreams/rvipganexys DCCM-
128.bit.

3) MIEASLIZH2.CH i, FRVF/AEIESMNZIIRE. WRANFERES R (RPfEX
P o 5 M WA EHATIR BT HWIF S MED o 7ENexys A7JF R b, fifi X iz
MG MRVipga R A i 7 4 =AM F (CoreMark. Dhrystone fl R A3 ) . A E
A ALFE:

- {E AN [E 2 SC T 28 A B AT SE B &

YRR REL 3 {8 F Gshare ) 32 T 28 545

SEIG 16125 311 SE B B R4 S Tl 28 ) .

- FUVFIZE IR XUR B TR -

- [ S AASFEII$/DCCM/ICCMAL & (I anAs 8] i R /N BCAS [F] 41 $
B Rmg) .
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