s

S SR PR A48 S, SEl— M1 64 KiB ICCMIF#TRVIpga & 4t -

HER, BARSGHS4RIEICCM. Kk, WSweRVref R4 552 ABE /> ik, EAEREICCM, WAZRLE 1
[RVfpgaPath}/RVfoga/src/SweRVolfSoC/SweRVEh1CoreComplex/include/common_defines.vh i & LR 47
‘define RV _ICCM ENABLE 1

Iesk, BRIARVfpga Z 4t H #2415 40&E 1512 KiB ICCM. [A i, ZEsLHl64 KiB ICCM, gt Fidseff (5Cffcommon_defines.vh)
LA AT

- 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

- 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'hee(OOffff

SweRVref STRY 45 2. AM 2 FTik, B FEM& 2 :common_defines.vh%h, i&T] LU H swerv.confighfi A5 i SweRV EH1 &b BE 28 f{) it & .

AHRBLARE

[E%: W E % FEINICCMEH—7k 5 E2X M.

APERRE -

£5%: FHCHTEN EESEAFRGEERE. ik, HEBU TP BREE (FEGSGRIETERHifid) -
- BN AR R B RSO (Vivfpgasim) .
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- {EPlatformlO, FJIFELL FAL BRI E . [RVfogaPathl/RVipga/Labs/Lab20/LW-SW._Instruction_DCCM.

- {ECtplatformio.inivh & 57 2RVipga i 5 — Bk S0 (Vivipgasim) [ IERfESAE

- M Verilator4: sl fh B (AR o

- {EGTKWave LT FF#E .

- ¢ scriptlLoadStore.tcl (7£[RVipgaPath)/RVfoga/Labs/Lab20/LW-SW _Instruction DCCM424t) 777 5 B4~z SHIFEIE S
Nk, EGTKWave [, i “File — Read Tcl Script File” (S — SEUTCIIA 4D ik $EscriptLoadStore.tcl A4

- IR “Zoom In” GO (), SRS 4HHT 143900 psAEI X 1.

B 2 WS 96 20 ) £ 3CAS .

‘j'i% fE R AT fE AL S su_deem_mem[¥) 55103, 1044110547 13K HL{Z S rden bank. wren bankflladdr bank.

(genvar i=0; i<DCCM NUM BANKS; i++) mem_bank
wren_bank[1i] dccm_wren (dcem wr _addr[2+:L S i
rden bank[i] dccm rden {[dccm d addr hJ.[_ \K_BITS] i) (dcecm rd addr lo[2

addr_bank[i][(DCCM_BANK BITS+DCCM_WIDTH_BITS)+:DCCM_INC wren_bank[i] dcem_wr_ad
(((dccm_rd_addr_hi[2+:DCC

dcem_rd_addr_hi[ (L

dccm rd dddr 1:.[1’ CC

%%wren bank

- fE%wren bank[7:010&80, BMAEXX N4, wren bank [1]1==10F, W{FRELF i XTI S HAE .

- WERLSUKAE Fdcem wren (FRATCAESE3H /4t %5 5) %1, J”'JATEEFEdccm_wr_addrEPT%@EE‘]Z?ﬁ%"Z?Eif@iﬂ:, XF A A
X AT EERAE

{5 rden bank

- fE9rden bank[7:010 580, BAMEMEX XN AN, rden bank [1]==10, KfERELAME X IKIELERE .

- WRLSUKE Fdcem rden (FATEAELI13F M ZE S )E‘l, )r”JA*E?’Edccm_rd_addr_loﬂldccm_rd_addr_hiEIJT%{%E]‘J/—I‘?
fifi X Bk, 6 —BIP N XCHEAT B A (AR T35 R R 55 U5 I 2 AR XS5 U5 DD

{5 addr bank
- {&%wren bank([7:0] [111E&8MGIHEE, EANFEA X6 R 1A Hb ik o

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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o BATHEAMER, HILAE Tdcem wr addrib3REL
o HEAT VI RIKy, kbR EEAZ T8 S dcem rd addr loH (X FF#ELvii ) , A EF A7 718 S dcem rd addr loMl
dcem_rd addr hidt CRXFFFEEVIED .

1% i EDCCMIRXIFFELi A, 43 HTDCCMAN AR EE 75 . A Lk 27 ([RVfpgaPath)/RVfpga/Labs/Lab20/LW-
SW_Instruction DCCM/) , R ¥ 3848 4347 a0~ & k.

lw t3, (t4) — 1w t3, 1(t4)

Signals
Time

clk

dec i@ pc d ext[31:0]

dec i@ instr d[31:0]

dec il instr d[31:0]

dcem_rden

rden_bank[7:8]

lsu addr dcl[31:0

end addr dcl[15

dcem rd addr _lo[15

dcem rd addr _hi[15

dcem rd data lo[38:

dcem rd data hi[38

dcem data lo dec2[31
dcecm data hi de2[31

lsu ld data corr dc3[31:

dcem wre

wren_bank[7:8

dccm wr_addr[15:0

dccm wr_data[38:0

2]
0
0
0
0
0
0
0

1
1
1
1
1
1
:0]
1
1
n
1
1
1

- {5 dccm_rden =0x06, I APASAEE X AEREFL ) M.

- AR AME
o dccm data lo dc2=0x9
o dccm data hi dc2 =0xA
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WLEA3H prik, WIS XFFA: 1su 1d data corr dc3 = 0x0A000000

- SANEMIE, %M1, 4RJ55ADCCM: dccm_wr_data = 0x3E0A000001

E%: B EsEat T ([RVfogaPath)/RVipga/Labs/Lab20/LW-SW._Instruction_ DCCM/) , 1)j ELDCCMAZA# X [ 58 .

FBATUBH: MER20%%noptE 4, BRI AWM E, FFREHLEHIEI K3 UGER LT 1wl sw.

F2TBH: B swiE S ISLRIE, A 1wl swiil e [F]— & 1 P V5 1] Rl — 72 [X
sw t3, (t4) =2 sw t3, 8(t4)

LA SE

// Access array

la t4, D

1i t5, 50

1i t0, 1000

la t6, D

add t6, t6, tO

1i t5, 1

REPEAT Access:
1w t3, (t4)
add t3, t3, tb5
sw t3, (t4)
add t4, t4, 4
bne t4, t6, REPEAT Access # Repeat the loop

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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Signals
Time

clk
dec 10 pc d ext[31:0]
dec_1@ instr d[31:0]
dec 11 instr d[31:0] B 1EEBE33
deem_rden I
rden_bank[7:0]
lsu addr dcl[31:0]
end addr dcl[15:0]
dcem rd addr lo[15:0]
dcem rd_addr_hi[15:0]
dcem rd data lo[38:0]
dcem_rd _data hi[38:0]
dccm data lo dc2[31:0]
dcem data hi de2[31:0]
lsu 1d data corr_dc3[31:0]
dcem wren
wren_bank([7:0]
dcem wr_addr[15:0]
dcem wr_data[38:0]

FERXMIEIL T, KAER— T % i DCCMELERAEMDCCM S ¥ 18 3K o R RM AR U7 1] RO XA, BT AT BAEE [A) — F S R kAT

E2WE

// Access array
la t4, D

1i t5, 50

1i t0, 1000

la t6, D

add te6, t6, toO
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1i t5, 1
REPEAT Access:
lw t3, (t4)
add t3, t3, tb5
sw t3, 8(t4)
add t4, t4, 4
bne t4, t6, REPEAT Access # Repeat the loop

i Waw
S gnals waves

43900 ps

Time
clk
dec 10 pc d ext[31:8]
dec_i@ instr_d[31:0] ; FFFEOBE3
dec 11 instr d[31:8]
dcem_rden
rden_bank[7:8
lsu_addr dcl[31:
end addr dcl[15:
dcem rd_addr lo[15:
dcem rd addr hi[15:
dccm rd _data lo[38:
dcem rd data hi[38:
dccm_data lo dc2[31:
dcem data hi de2[31:
1su 1d data corr_dc3[31:8
dcem wren
wren_bank[7:8]
dcem wr_addr[15:8]
dccm wr_data[38:0]

]
0]
0]
0]
0]
0]
0]
0]
0]
]

FIRE, CREAE R — A K DCCMi R EAMIDCCM G AR K . (HZ, AFET E—omxfl, R E S HRERX RO —FE X, HikS
BAE IR — A .

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
JiA<2.0 — 20224F4 1
© Copyright Imagination Technologies



imagination
university programme

4% 15X tplatformio.inith (ZILENM10) , JEREREE184T IFHUEER 1917, DAEREFPH A LU R BR A2 (1 BE B2 28 B A«
[RVifpgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/CoreMark_HwCounters/ld/link_ DCCM-ICCM.Id. 4 ¥ sk as A, 2 A
DCCMAFMif K /3 5t , fEHICCMAFEETE S - AT CoreMarkFEAENIE, 1445 R 5 AT SR (i 25 kAT bt FEARGI, BT IRATMERIA
RVfpga KRG A EHEICCM, 158 FEAEASLIG 1955 —AMESS HH QIR 1Y ELARFALER DA T B AR A 1 U ARR UL -
[RVipgaPath]/RVfpga/Labs/Lab20/RealBenchmarks/rvipganexys_DCCM-ICCM.bit.

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
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Total time (se

Iterations

Compiler version : GCCB.3.8

Compiler flags . -02
Memory location : STATIC
s rc

[0]crclist

[8]crcmatrix

[@]crcstate

[0]crcfinal

TERMINAL

ed. See readme.txt for run and reporting rules.

fEARHIH, CM/IMHz (Hliterat/Sec/MHz) ¥)1E ~1.94. (U f#HHDCCMHiF, CM/MHz}1.88. 51 {# HIDCCMHSAH L,

imagination
university programme

PEREMS e T, 1K

e TR A b . SweRV EHAALFEEREE — NS, B, MAICCMA & AEMRNZESR:, ThEERTHRIERIFA K. &5, "L

WG RHHR G 2 B 2 S 5582 N0, RS EHE AT 2 20 ) il i DCCMANICCM; f#) .
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| % Boie st Ach-03, TR RS

Total time (secs):
Iterat c/MHz
Iterations
Compiler version : GCC8.3.6
Compiler flags : -02
Memory location

dere
[B]crclist : Bxe714
[@]lcrematrix : Ox1fd7
[0@]crcstate

[0]crcfinal

readme.txt for run and reporting rules.

EAFIF, CM/MHz (Ellterat/Sec/MHz) F{E 73.73. AHELT8 FHHDCCMAI-O2BATFE P, F8-2H0E DL A AH B i1 B BB A AT gD
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1) ffiFDhrystone& it ¥ R CoreMark:ifE, HATH IR 4T, w7 Al LA R B A2 3R EL 6L & Dhrystone & #E 1) PlatformIO i H
[RVfpgaPathl/RVfoga/lLabs/Lab20/RealBenchmarks/Dhrystone_HwCounters. W& A IEAER R, AT
https://github.com/chipsalliance/Cores-SweRV # $2 {1 AR iS5 1% Dhrystone & e dE T T1&M, I AEWEH THEE 24 (TEAFI+
HNRVfpga®4t) . X fFTest.c5CoreMarkH ()30 (E6) FKftl, (Ha A K imain dhry (), 1Z%RE % Dhrystonelt AL .

- kHiiFasiiit, £DCCM, LICCM

Cycles = 18384t

Instructions = 482857
Data Bus Transactions
Inst Bus Transactions

CTluH_ = 4GEGS?
Data Bus Tran;actiﬂns
Inst Bus Transactions

Inst EH_ Trans dCTlHH_
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- kAL (-O3) FIDCCM

Cycles = 236660
Instructions = 264082

Data Bus Tra cti 1
Inst Bus Transactions

2) ffiH EUG bR FE T & A CoreMark, $ATAHEII 7341 o] 5 18] DL BE AR 3R B & G A 38 3 A2 T (1) PlatformI O 1 H
[RVfpgaPath]/RVfoga/Labs/Lab20/RealBenchmarks/ImageProcessing_HwCounters. Al 1{E S5 8 i F ix L 5 Fl 7% FE ¥ RGB
G NI EEIG . U Test.c5CoreMark i SCHE (E6) 28, (HE AR R ImageTransformation (), ZEREUE S&RATFEL
g5rh ot I G e k. BRIARVfpga R 4 [DCCME A & 5% 1) 75 R R A7 i B8, DR 75 48 A 7128 KiB DCCMIFJRVfpga £ 4t

(AR, U428 [RVipgaPathl/RVipga/Labs/Lab20/RealBenchmarks/Bitstreams/rvipganexys DCCM-128.bit.

- kgmiFEdsiiit, IDCCM, FICCM

Created Grey Image
Cycles = 32186

233659

64

Created Grey Image
Cycles = 735838
Instructions = 952263
Data Bus Transactions
Inst Bus Transactions

- fmiEsstii (-02) ANIDCCM

Imagination K %11 %] — RVfpgas:4:20: ICCM. DCCMAIEHEN X
Ji2A2.0 — 202244
© Copyright Imagination Technologies



imagination
university programme

Created G}Ey Image
Cycles = 358716
Instructions = 456133

Data Bus Transactions
Inst Bus Transactions

- WESMLAL (-03) FIDCCM

Instructions = 346027
Data Bus Transactions
Inst Bus Transactions

3) MIEALIHE2.CHA IR, ARVF/AEEEMAZIIGE. WRAHM I ERESE R (AIEX B G N EHATRE P I HWIH SES ED -
7ENexys AT R b, XS EHUERRVipgaRkGiia T 2 =11 (CoreMark. DhrystonefIE{Z42E) . A REH AR G4
- A3 F AN ) () 40 SC T 2R O B AN SE I & (dn
IR KISy 3 . 8 Gshare ) 3 Tl #% 5l 48
S A6 KI5 > 1 SEPL KRB 43 S TSR
- RVFIEE IEXUR ST T 6
- & FAS R AI$/DCCM/ICCMEAL B (91 4 AS 8] (1 K /N BAS [R] 91$
Bk .

ARPERRE o
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