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A task-composition model for reconfigurable computing systems
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Abstract: After investigating the inability of the current reconfigurable computing model, a task-oriented

model featuring composition design was proposed. The model took the data type to explicitly describe the

communication topology among tasks. It recorded the task’s design-time and run-time characteristics

formally, and automatically calculated the composite task’s attributes according to the generation rule.

This helped application system construction and performance evaluation. It can be used as a basis for fast

design space exploration in search of an optimal design solution for a specific system. Finally, examples of

two application cases of the presented model were given.
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Fig. 1 Makimoto’s wave (revised by Hartenstein)
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Fig. 2 Producer-consumer communication paradigm
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Fig. 3 Task model and virtual task
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Fig. 4 Task composition mode
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% 9

I MR — AT EM I RARESER 1071

Wi oL B EMNA T,.6=T,. 86X T,. § =
.o 2.1 2.2

1.0 2.1 2.2|,&n#iERER: FA. 6=T,. 6%
—oo 1.0 1.1
3.1 2.2

T,.6= 3.1 2.2|. HAFEEIETH.c, e, B d,
2.0 1.1

FIIER i K. N 3.1 ns; ¢y B o, WORER f 5,
1. 1 ns. H T A THA R AT R0, A7 7E W 4% DG
%42 ¢, —>XOR—>AND—>OR—~>d, Hl ¢, —>XOR—
AND—>OR—d, . #ER ¢ S5 FHERE T ERIELL FA. o=
3. 1. )R, B ATE L F T T R A 25 0, X
FE— B R b R T AR AR D ) T AR

TN ARPELL G N, 4 in s pR A nT 1A

FA. f(cisc0505) =

o Nz V (e Xe) A esser @ e @)

3.2 MARGEITZEERE

TaCoM 44 A= BN REAS PR 148 1 R FH R 48
I TRNSH, T SCE 1 UL AR H 4 A R TaCoM
RS (B R TP N L L—AN ) B (5 5 R AR b
RG], A 17E REARM-1 G {4575 RS ER
S80I SE TR A 25 SRR LA REARM-1
SEFRATA ERHR G T EAGI G, th ARM7 32458
CPU FI] AR Virtex-[l FPGA 4158, HAT = dih
AL BERE ) AR 75 B ) ] SRR R,

AR 2GR |l = S K R 4, B
KRS AR S A S B, AT 4 MR E T
SRS B SEPRRUAS , 7 SR A R TR i s ()4
FLNFE 1R, B —GRK T, R RAERB,
WA, 5 A E AR A, Hodr, T, LA 5 MB/s 3
JERFEIRAME . HIER ¢ nl 0, i n] 4Rt o 1
5 MB/s AL HE B S BRI A TR XA L.
T, AT LAIRIAE A SR 43 026 7 4 1 16 3838 R AT
B S BdEA R AR5 T, 2R g A,
SELT 20 B FIR 882, Horp, To 2R 5 KBy )y
KT, 12 FAl U8 fe s H R K B £ L R A
K. To RFAR K B B AT Ik i v, B fe 2.
T R FHEE KR Uk 28351, Bl 2b 1 hn ik 28 %%
H. g, BN TR A Z L AF 5 T, 2
T L, BE4T 16 124 096 4% FFT a5, H,
T R R K G o B e R A 5 A BRI 2.
Ts K FHIEECHN 4 1Y Cooley-Tukey FFT ik,
T, BFHCH 2 WFFVEEL IR T BER/N , B

AT AT 55 R SR 0 20 T 1) O vk i, 52 i 1 5
P TR BR A, BB R (2R 40 5 o5 T i
FBOFA L .

®1 REREEIIARA

Tab. 1 Implementations of task module

% IBI/FW  w/ms  a/% t/ps  B/(MB+s™ D)
Tia 137 019 2.7 0.0 0. 00 5

T 142 576 2.9 0.0 0. 00 20

T 158 235 3.1 0.1 0. 00 80

T 300 581 6.0 8.2 0. 07 140

T 371 197 7.4 7.6 0. 05 40

T 266 141 5.3 7.5 0.02 90

T34 464 944 9.3 72.8 37. 24 220

T 448 408 9.0 42. 6 96. 81 85
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Tab. 2 Several design result

HE a/% t/us  B/(MBes ')  Ea/% E/%

Sacc 26.2 320.91 5 0.8 0.0
Sbbc 26.3 320. 94 20 0.5 0.0
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Scaa 81.1 37.31 80 3.1 0.2
Scca 80. 4 37.26 80 2.6 0.2
Sccb 50. 2 96. 83 80 1.0 0.0
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