1 LB R T
IPSJ SIG Technical Report

IPI7DEEEBFETICE T
BIEAKRZEREZTEERBERTFIA

AE S PEET R 12

AR TILIP 2703 2 DU EDOARR EEET 5 2 L 2R LIEEHETT, Kkob
NHWEEEEWIZT AR T =7 7 F Yy AR TIELZRET S, HRICESBEREE
EFEL, NARMRICBTIEELA Ty EERET S, ERELiL s Ty
EFVTHASNT, BEAEEHETT =T 7 F v 2Bk T 5. HEHEREIT-
AR, BT —F T 7 F ¥y A TUCBWCHAEZ M- L CWD Z L 2R LT, 2
R— MEFEAHER IP 2 7 AN SES 2 L TEOOmEBa A MYNE 5| EH#H 2T
EATYA I NN LT D 2 & aER L.

A Bus Architecture Synthesis Method
Satisfying Communication Specifications under
Allowance of Multiple Connections of IP Cores

Hirovukt KuBoTa™ and MAKOTO SUGIHARAT2

In this paper, we propose a bus architecture synthesis method that satis-
fies communication specifications such as latency of each communication under
constraint of multiple connections of IP cores. First, we define communication
based on probability as a Communication-Task-Graph(CTG). Next, we formu-
late a communication latency changed by a bus condition. Based on the latency
model, we synthesize bus architecture that satisfied given communication spec-
ifications. As a result of experiment, we confirmed that the given specifications
were satisfied in all architectures applied a proposal technique. Moreover, we
confirmed that the number of execution cycles was reduced in exchange for the
some increase of the architecture area.
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Fig.1 Example of bridge architecture

2. JYySBNRR - 7—FTFTIUF~%

AETIE, TV o PRIANZ T —%T 7 F ¥ O OWVWTIHRS, RNRAL VAT L%
W5 CPU e Yofffe 7 n v 7 (IP 27) BENERISH, AWCT — ¥ 2 R%T 57

DICHNGNLBERTHD.

AFIETIET U » PRI « T—%T 7 F v ZHEORBELE L TND. 71 v PRI 1
WRT EIAEEDORIRDNAE T Y o ¥ LTINS kSR 2 A CF B RESR: L 72 ik %
LD FE LTI Y v DIk o THEADNRARGE SN TND 20, K2 O/SAFIANLIZ
WETDILNTE, BREOWATERT LT LI ERETObND. £BxDNNATHILT
BB END, AVCRRDEREEONY FIETHRT 22 L bAETHD. LnLERD
NACERR SN IP a7 HOBEICELT I v PN T 0ERGH D%, BMLA T
T, BTSN A ZVEBEINT S, ETY A 7 VOBLEN D RS LiEE O

VEIZ X 2RI EELNDD, 7Y v PN LEBEICBNTTBNLA T Uit L b3
NT A BPFET DD, IP a7 LA, RONAFRLOBRERESE L-Es & 50
ERDD.

TV VROMIZ bR kA RT =X T 7 F e Rnb b, HEANABNIEEEZ F /N E TR D,
1 OONRRCETOIP a7 NER SN D ZORAET HBEOHRAEEN/ K LE . Avva
BTG 22 RELRVR, [TEO IP MIZE#AREMNET 27-0mEEa X PARE 2
. ZHUCK LTI Y » PERNTRIC LR L IS OEEa A ME LA OREE TR
T5. WETA MOWMETE L THEOAZREHET 5 Z & THRIEOWTHEA M L3
OB DIAREIZ D, WHhIER T ORI REEE S 2 5.

Vol.2011-SLDM-149 No.33
Vol.2011-EMB-20 No.33
2011/3/19

BUS3

BUS1 BUS1

3 IP =7 1 A% 2 AR— MEEfE L 72D ffii
Fig.3 Architecture
that IP core 1 connects to two buses
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Fig.2 Conventional architecture
that each IP core connect to an only bus
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Fig.4 Communication-Task-Graph(CTG) of single communication
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Fig.5 Relation between requested rate and the overhead on a bus
(the number of communication collisions : 2, 4 and 8)

(1) 7nAvvafl

WEXTILEEOIP a7 MICEAOBEREAETIMETHD. BHEDOTKELRNE
R T —X%7 7 F ¥ L LTHETH.

(2) HEHAARA

2TOIP a7 RE—ONRZHERE SN, MIZETOBENFRUAREZFATHHETH
. MANRETIHADLVAT UV ERELDT-OICRET D.

T A v a B L g U T e g S AR D AT A 7 VB OBEMERE K 5 (R it~
VA T a BN U THEE AN ABRITTEIN U= A 7 VB OBIG %, Bl 2 2R B3 58
FEOFEEIGRIEZTRT. ERIINZAEMEHT S IP a78% 2, 4, 8 &I ETYTo 7.

B4 5 72 HATOBEBRAEIT L CEERIGHRINS 0.7 370 F CIIIERBHEMOMN, %+
@% IHBHEM L TV DA R 6D, EEFEGHRIN 0.7 RETH LML 1 21 2D

EEIG DY L THEW = DBEDORAEX A I v 7 0ERY, AIBBEORERD D
WCHERERINZ LT b s EZ2bND. TLTO0.7 2825 EKBEOHZEEGNEL /e
01010@LE IZBWTHWIBAT 2N RE 25 L3k, EEHELREL 2
D2 EDOHAETHHEEELL RVIBEA— S~y RBEHEMLTND B 615,

WIZH 5 IR ENDERINEBRTRT L 2B x5, TRFEE LT/ Rk 2 E
AL, FEFEH 0.0 06 0.7 OMIE 3 RELEHALL A, 0.7 ARRIE 1 kLEHAGTLLE L,
%b@ﬁU%ﬁ%%ﬁTé NZ k%@ h@%%&bfﬂﬁ#&IP:Tﬁ%q%,ﬂxk

WE ORI L LT AT 2@EOREEERME pp ET2 &, NR kBT DEEA—
S~y K OH (ipr, pr) 132 (3) THIND.

(© 2011 Information Processing Society of Japan



1 LB R T
IPSJ SIG Technical Report

&1 EEA— A~y FERK (3) off¥k
Table 1 Approximation coefficient of the expression (3)
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pr < 0.7 B 0.7067 0.1536
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