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Abstract In designing a bus system, it is important to derive a real-time constraint (the number of available cy-
cles) for each task module of the bus system while satisfying the given end-to-end real-time constraint of the entire
system such as throughput and/or latency constraints. In this paper, we define a scenario as execution sequences of
tasks and bus transfers executed in a bus system. Then we propose a method to derive real-time constraints for each
task and bus transfer from a given bus system configuration (including bus topology) and a scenario. In deriving
the real-time constraints, we consider operation strengths of tasks, the amount of bus transfers, and bus scheduling
policies (either fixed priority or round robin). We show that our method is effective for a MPEG?2 decoder bus
system.
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CVIF 1.944 1.944 CVIF 1.944 1.944
FIFO 1.944 1.944 FIFO 1.944 1.944
VLD 1.2 1.2 VLD 1.2 1.2
RZD 2.4 2.4 RISC 1.2 2.4
1Q 4 4 MC 0.030375  0.06075
IDCT.L 7.7916 7.7916 RMEM 1.944 3.888
IDCT.C 7.7916 7.7916 DMEM 1.944 1.944
DMEM 1.944 1.944 MC 1.09375 1.09375
MC 0.030375 1.09375 | DispFIFO 1.944 1.944
DispFIFO 1.944 1.944 DVIF 10 10
DVIF 10 10
# 40.989575 42.05295 it 23.244125 26.4185

£ 2 ANREGEERERETHER
Table 2 Worst Case Execution Time of Each Bus Data Transfer

2fg% [ MEEWM] WCET | /SA#GE | &XWil]  WCET
(BEXHEN) | [msec] [msec] | (BEAHN) | [msec.) [msec.]
bto 1.08 1.08 bt5 1.08 6.48
bt1 1.08 2.16 bt6 2.16 8.64
bt2 1.08 3.24 bt7 0.030375 8.670375
bt3 1.08 4.32 bt8 0.06075 8.731125
bt4 1.08 5.4 - - -

#3 HB/ARIKITS Lw(0), Lid, Lw(1) DfE
Table 3 Lw(0), Lid,andLw(1) for Each Path

/3R Lw(0)[msec.] Lid[msec.] Lw(1)[msec.]
Path A 122.533 78.4366 49.8306
Path B 121.453 92.1496 49.3955
Path C 106.311 74.6023 73.344
Path D 104.128 84.0779 83.6145
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AEBI% .

Lid,= Y4 k=12, . Lid,= Y

1Zist) 157510

max{ Z Lid,}

= o
k=34

Lid, + £} + 12 + 0 412 + 63 +1] + 13 +1{ < Lw, (0)

Lid, + (41 ¥ 1+ 6,4+ £+ + 15 < L,y (0)

Lid, + 8} + 8} 4ty + 1] +13 +1y+1] +1] S Lw,(0)
Lid, + 6 +1} + 1y +0] +1, +1,+ 1, +1{ S Ew,(0)

Lw,()s Lid, < Lw,(0) 1<is4

n=6=6 =0, =1}

=f=1, f=6=0, =0=1,

h=6=t,  fhy=th=6=1t, 1=t
[Val(Lg(l).x(i =) <t} <Val(Lw(0),x(i=1))] 1Si<Il
[Val(Lw(l), x(i + 8)) < £ < Val(Lw(0), x(i+8))] 3Si<9
[Val(Lw(l), x(i +140) < 1} < Val(Lw(0),x(i +14))] 4<i<6

[Val(Lw(l), x(i +1T)) <t} < Val(Lw(0),x(i +17)] 4SiS6

3
=’|ll = ‘l(v

X5 Lid #1558 3EN
Fig.5 ILP Equations to Calucurate Lid

) 120
A

-
DN —
~

Lw(0) . Lid . Lw(1)

6 Lw(0),Lid,Lw(1) t& & 24
Fig.6 Interpolation Using Lw(0), Lid, and Lw(1)

# 4 PERERIORERRER
Table 4 Search Result for Real Time Budget

gL Sim. | throughput latency latency
index Egpll const. [msec.] const.
(£ 1/307) (£ 4/307)
0(Lw(0)) 2 NG - -
512 3 NG - -
768 4 NG - -
896 5 NG - -
928 7 OK 184.11 NG
944 8 OK 137.68 NG
952 9 OK 142.02 NG
954 11 OK 147.89 NG
955 12 OK 130.80 OK
956 10 OK 128.11 OK
960 6 OK 129.04 OK
1024(Lid) 1 OK 108.32 OK

BRRBTIC I 5B K 2 AKRTIE 1024 & L. “HHE
T Y BB EBOARERE R LR 4 ORT

MPEG Fa— & ~DAHT7 L—bLBIBP OZ@ETHY
seci 30 7 L— ADMEATTONS = &b, 33[sec] Bk
DTV BER T 5 LENHB L EZ, 10,000 7 L—h%
OPN v Ial—vav# TINA 2ANTHo-.

Yial—varfERERACTRT. ZHRROMR,
Lw(0) & Lid %R L, 1024 5% L=< 955 & H ORER
7% 130.80[msec.] £V, VATV [AN—Ty MK
TR OBOEE 5 X DML 2otk

VATV Y [AN—T y MK EHIETET V2= ORKb
CBOCERSIER 5 IR, ABELT Y A LTHARERES
NEEYa—AdEx1 BEAT 2P CORBEETRML VI
BUWEESIB LN

£ 5 MHINT-ZFE Y 2 —NVBHE~DERERIHIK
Table 5 Derived Real Time Budget for Each Module Operation
Path B

Path A Path C  Path D
[nsec.] [nsec.) [nsec.] [nsec.)
CVIF 3837813 3837813 | CVIF 3837813 3837813
FIFO 3837813 3837813 °'| FIFO 3837813 3837813
VLD 2369020 2697926 | VLD 2697926 2697926
RZD 4738040 5395853 | 'RISC 4177634 8589143
1Q 7896734 8993089 [ ¥ MC 105746 217412
IDCT.L |15382181 17517788 [ RMEM | 6767767 13914411
IDCT.C | 15382181 17517788, DMEM | 4370641 4370641
DMEM | 3837813 4370641 MC 2459047 2459047
MC 59965 2459047 | DispFIFO | 3837813 3837813
DispFIFO 3837813 3837813 DVIF 19741836 19741836
DVIF | 19741836 19741836

7. HEMNE

BRI T, NAVRTFLADE AT L NREGEEDOETRINE
kT B ODREE LTEEL T UARERL, T—4&A
BEA—ETLEL LT A P, B EITHINAV AT A
EFEEVTVAEAVCTETMEL, NAT—FERkR LR
EDERE2—NVOAREERELTEL, N"AREFROWE
BEEXDHILT, AN—Ty N vAT VR TE
EFY 2N TOERBGHOEN AT FERERE L. 1,
REFES® MPEG Fa—FNRRA VAT AICHEATHZ LT
REFHEOENELRER L.

LSHOBEE LTI, DL TTA Y« NRAVRT AAD
BRAR, NRAYAT ARTERBIITOA TV 5/ R ERE 2 #RAT
T5Z L TRERML VEOBEITY, TV a— L ~DER
S 2RI 2 FHEORNAR LN ETONS.
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