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TiF 2 T« P 7745 S 8 o 14 BT LA ik 3 2
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SCHRL T ] B T stream buffer MR, i i
TE N A P25 i i oP 35— > 47 56 A5 Hh A7 Al A%
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RETBCEHE , 243 B cache WY 1EIE R TE FIFO HA
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AT T b R 3] 1 AR S 13 g A H
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ViAE ik 7y 52 0 s R AR i e /0 fif ] (least recently
used, LRU) % BHEAGI K B A —LLT0I8 1Y F 44
T B AR D RE RN AE 3P AN [ A% (] U A7 0 2 Pk
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R FR AT T A AR , stream buffer TR
L 2N v, A T2 AR U Y —
AR, 2 vh A A B R — > cache 1T,
W — R E M ZA cache 7T4LAL, it uE#E
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P, PO A 5 2o W T R R U A I SR
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VIAFRCR , [A]FE 22 A 2 A F DR A A9 122 50080 It 2
A EREUT IR] 3k, A 2R, D 4k 2 T 4% R R 1 £k
it o QAR Y FTEE VT AA 1 R IR TE I 22 vhvdb i v, )
W FR IR 2 NAE R U A2 BB R AT 1E ¥ Ui A7, [F)
A bk 6 25 it o U, i bk 25 5 U A7 sk T
SRR A U AT FOR, 0 SR AE AR A W)
b, D)4 B T A ARG 0 Ok, A 2R AT AH [ A
b, NP2 MR AT AR L 2D 0 1S 0 (T AT + 1
P, Wk F —1 cache 17) , SR J5 LR A7 2N U 17 3
HEpg sl sk BRI A YA DGR Bk 45 i gz vh
PR 2R AR A U 22 o AT =S IR LA SR
U7 PR 4 SR s T S o 5 4 1 KA U 53 T It % i =S
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AR B, 4R, — DU UIAF Rl FE R WA IS &
i stream buffer FiH, X 2 AT 8 23 1 A 4 A (1
PRG35 I HUBUBCR 1 N B, — N B
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FIER R R ZHD A — R AW W 20 R
PAAS BUT5 1) S 0 i anfe] o3 BC PO S [, % pE 2 2
A REFE AR AR 1 U5 AE L 58 4 stream buffer Fi %S
), GG LRU SEms , M ARA AT RE A7 76 vh
RV TE 7L JC ik 3K 15 stream buffer fiff AL, X2 &
HUE B Z Y DU 58, S DT AR RE T An 2R
AFAE VAT IR AR SE A ] stream buffer, WU 7] 1)
AETE MR VIAF A — & BB b 225 M N A7,
NI AT LS D5 A7 98 B UL, SR T+ Ui AR fE o
3.2 T35 stream buffer FESC I R

Pl 4 Ji s 4 stream buffer TS B 45 4
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B o 3K s ] ] o B 306 2 F 1] e 20 45, 5 1382 e o s
) L [7) Pk S S R T AR IR A T D

R TR i 318 A FU RS AN TR0 Hh 470 47
SR 1] B RS2 e 157 P TR] , 224 79 35 ) L (R 22 f R ik 3
I (P e D A, 30K T R 0 R0 3 A 7 A U T
SR Ko i AN DR M D7 A DA 2 R A I 2
EHEE , WA RS S g 25 [ . I ] i
DB A 1 B (R AT AE Ao A0 4 7 SR AT I 4, A
1717 AT LR 5 0 222 e ol P ) 552 B i 0 g 12 [ 7 e
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e , AT AT A A BB U5 4 20 FE B D05 B8, i
A LGS 342 ) U R AL AN AR VR o X2
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DAy s ) 5 308 5 R A0 53 R )7 ) 6 A 3 o D 45
A T R 0 7 Fsf ] BR300 77 BA B 114 A A JE
VAR A7 o 0 A5, T LA B S e o A 42 ol 45 1Y)
GOTRRIE S AT (7] 5 8 2% P LAAE 25 — i [ i
N o 24 A ) e ST IR 3527 SR o 2 i [ 23 A
XA, N s )ik 20 05 2 1L V5 A7 8] B 5 K ) 5 77
TR T FIUBC, AT 722 AR 18 3] 9l PR A T, ke B
XHIE B VIAF R A 200, MITAE R 15 N AT
) 2 DRI B3R SR 07 R 18] 2 A X S, st e s
[F) o 1 A 2 L VAT ) B A A AT TR E AT TR, A
1T M8 TR PR A A A0 P77 42 il i 1 A ko367
PRIGVIAFAERE .

VG v B T I — > T 22 e b i SR
AR R B 2 5 IR S i 19 U5 77 LAY bank A1
row HUAIEA B o 2T 20— BT BT o0 B I 2%
R, i B HURORT A U5 A7 IR 2 28 o5 TR 2% vh i)
FFUZ IR S b5 O , 7E T LRU 5 e S s i)
fily LA S g B 0T b i 2 e T, AR AR |
R NI RU I

BS 25 T 455K stream buffer FUHE Y T 1F:
AR, GROE BRI AR o

AT LB BE R A AT /N, O T —
LT A A 22 B0 R A AR L B9 ) ) 3t ik 25, A
S0 JEUA B2 B A R, LA 2 5 A 1 % Y HE
B

4 SLIF g An i 2R

4.1 XKFAE

ARSI SEEF- 65 2T g6 2K1000 40 325 1) 45
EIAE, Rt 2K1000 4 BEERJE 2017 45 & A 1 80
2 SRR RGN BT 2K TR I ) ) 2%
I B s PR BE 22 A SoC., 5 Hg &l 6 FIs .

Fl6 iy HECALA T AMBA AXT £12k
W5 AR Tl g R Rt SR 10 e e i P A7 4 o
S A B4 B4 16 T ;stream buffer THS
TG pP S ECh 4, UK FE Sl 4 4> cache 17, ffi
LRU #4155 W% ; DRAM ki =% A 7 DDR3-800 N1+
WifE, B 2 80h 57575715, B4 B4k T8 o 64

bit, S B K 58K 6. 4 GB/ s,
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BEWFER

B REHEE, R4
H V7 1) ik AR EE TR

4RSI

XA HEREAT AR 4
TRJ5 PRAT B SRR
[ I3 S5 [

HALKGEIN TR L 9

SO
W, RERES
R

p EFH LA

SN AU b TS S
W R=E S
BT TR S RALGE 5

B 5 =33 stream buffer FELSE T1ERTE

CPU IP1 P2 IP3 1P4
13 3 ¥ e £
F NS RLLC
A4 stream buffer FEL#
RFrEEHIEs
DRAM

B 6 Zith2K1000 {5 EIREEH

AR EIEE T 5 M E P 1 A
CPU U547 , i AZAE BRI D5 A 6] B 1A ¢t D5 4
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oK, LA 4 AU U5 At FH— S8 BE AL ik 1Y 5 7
TR, PV A7 AT 58 800 MB/s; HoAth 4 ML 2
B ERG T HABUIAER TP A%, B4 TP Ui
HichkF2 BRIDU 4 i, TR A3 [ Ry sk , (A5
[]—A> TP A% (1) U5 47335 R S 12 7 W] — > st g oh
M5 TP RIS AT U A7 ik 58 T SR DA out-
standing FE I THLHE .

R TGS R N R S B VAT SR e kT
ZWh FRGMMERE R, RATRE T 5 KR
P oK, MR 1 PR, H AR o a ik, I
HAHHABHAT 0 ~4 AR B0 i A7 ik 1 52 00 0
(LA BW1 R, 435247 0 55 1 AYifein opaEmt, il =
A IP1 AR, A7 5875 5Ky 800 MB/s, 4izfT 2 M iff
TROPZERT, IP1 AT TP2 A, 2 FE77 5K 435124400 MB/s,
DACZEHE) | DU 55 U5 47 I A7 A ol 28 B2 5 5 38
fdi ] stream buffer XV REAIFZ M0

&1 IPZHHEEFKR(MB/s)

BW1 800
BW2 1600
BW3 3200
BW4 4200
BWS 5000

4.2 LWHER
K 7 BT e 2K1000 [ 4 stream buffer
FEAN R e SR AT AF v 58 B 1 TP A% 52 BR U5 A7

T o
6 000
5000
LR
2 4000
g 1z
= 3000 .
£ 000 - 7
m3Ms
1000 - 4 phse

o I

BWI1 BW2 BW3 BW4 BWS5

BE7 it 2K1000 REHSE T IP £ SEBRE 3

MEFRRT LI H, 24 1P B 58 KRB/, A
[l D5 A i B T AT 5 Wi SEBR VT A 98, TP A%

VIFEAs SEAR nT LIS 200 2 o (RURRES 9075 R i L
FEHYT A W S E R R BN, TP % 1) SEBR U A 5 %
WIANREE L TR o[RBT LA Y, R [R5 A7 3k b 58
N IP I L BRUTAE S SEAFAE— N R R B 98, L
WTEDIAET 2R 3 1 4 0 1P B B KA 5
435 FLREIAF] 3 800 MB/s 13 600 MB/s , i+ 1% s
B it R TC 25 12 o

P 8 s 1 i il 34258 stream buffer B}A )45
G RAIAF W5 [ 1P B SE BRI A B8 o

6000
5000
LIRS
> 4000 .
g N
S 3001 =
® 2000 - m 3
1000 - = 4z

0 -

BWI BW2 BW3 BW4 BWS
8 {#EA TR stream buffer HARFZET
By IP #Z LR 28

MR LI ), 2 1P B 58 75 KB IN, J2
Al F F 455K stream buffer I B A7 5% M 52 BR s £ 417
Yoo B IP B SEme KR bt IP W SEBR Ui £
T 23R B — A, P2 518 7 AL, SEPRal 98
BB AR, HAITE BWS TR T, G b 1
2 B JFRETHT S W 5K (43 M 4 550 MB/s Fl
4 100 MB/s311 %] 5 000 MB/s #11 4 800 MB/s, 5 K
$ETFIT 20% ) AH A b H ey 3 A1 4 1) iR Sy
Ye 58 7 JLF-HATE

2ok o3 A, FAT A B2 TP ALY S R AN &
i, e BWL A BW2 Al SR T, Ak Ay A7 il 4
VIFEBNGIAENT L2 PR, Tl EOER a0 1 B s PR B AR AT
JIT LA RR 5 200 I G A9 DX31) , #8800 1) T B 4%
P R BRI 5 95 stream buffer, M 55 K A& 4%
stream buffer FELIVE o

4 IP A% e KA — 23 I, PR Ry =
B DX 35 G (A BR Ok - 78 SRR stream buffer By
KT, YU AN 0 2 4 (i b, iy 1 1P
RV I Fa e R B BOR, 75 ORI LRU SRmE 1Y
THEOLT, stream buffer H1 1) i 2% vh 30 52 fL Se 9k 1P
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FEVTAEIE i 8, A5 TR A% I I A 23 BT o e SR i )
(%) CPU U5 A7 i 96 5 T 7R F £ 455X stream buffer
T 2T, U5 A7 I vh €A B I i TR A
IP Ui Sa 7 K AR K, s TP A% D5 AU (]
stream buffer [ S i5f PR3 2%, Fr LA LS stream buffer
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Abstract
Aiming at the competition of prefetching resources on the memory controller side caused by multi-IP (intellec-
tual property) cores, a proactive control optimization method for memory controller prefetching is proposed for
multi-processor system-on-chip ( MPSoC ). This method takes into consideration the prefetching timeliness and
memory conflict of different streams, and filters the streams with poor timeliness, so that it does not occupy the
stream buffer space when the stream buffer resources are tight. The address record table is used to give the conflict-
ing streams priority to use the stream buffer, which further reduces the probability of memory conflicts. Experiments
show that this method can increase the maximum memory bandwidth by nearly 20% , and reduce memory access la-
tency by about 60% for the IP cores with low bandwidth requirement.
Key words: multi-processor system-on-chip ( MPSoC) , timeliness, memory access conflict, prefetch, stream

buffer
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