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A multiprocessor architecture supporting dynamic partial reconfiguration
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Abstract; The intrinsic characteristics of embedded applications such as diversity and variability, together
with their stringent requirements for computing performance, impose significant challenges on embedded
system design. By providing a hardware/software co-design flow, an underlying communication interface,
a parallel programming model and the relevant runtime environment, dynamic partial reconfigurable
computing (DPR) technology was presented for service-oriented multiprocessor (SOMP) system. The
DPR technology can effectively improve the system flexibility without performance loss, enabling the
system to satisfy the requirements of more diverse embedded applications. An SOMP prototyping system
has been implemented on the development board for the Xilinx Virtex-5 FPGA. A series of experiments
were conducted and the results demonstrate the correctness and the resulting flexibility of the proposed

architecture.
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Fig. 1 Software/Hardware co-design flow
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/ * Declaration Region * /

# pragma sve do_aes_enc(a:int[ N]J out, b:int[N] in, c:int
[N]in)

# pragma svc do_aes_dec(a:int{ N] out, b:int{N] in, c:int
[N]in)

# pragma sve do_idet(a:int[ N] out, b:int[N] in)

/ * End of Declaration Region * /

int ACLMJ[N], BIM][N]., CLM]J[N]. KEY[M][N];

/ * Parallel Code Block * /
# pragma pblock {
for(i=0; i<<M; i+ +){
do_aes_enc(A[i], KEY[i], B[i]);
do_idet(C[i], ALiD;
y
reconfig(PM1, DES_ENC); //reconfigure operation
for(i=0; i<M; i++)
do_aes_dec(B[i], KEY[i], C[iD;
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Fig. 4 Block diagram of SOMP prototyping system

T 4 4b P 3 Ao R 5 A A 4 1 5 T A AR
FEE. AN, S o Ak B 2E R R MR S s i L
Wi = il %5 . HWICAP % T fig 5% B 3 . o,
HWICAP W1EHIETE R Gt iz 17 i U Bl 32 45 4k 21 4%
25 e B S L LA S PR B 25340 F A R A
3.2 REMAXR

SOMP £ 4i 7 B4 Wl — 2245 4h (1) Th g WA A4
FE SR B A8 HB 43 H A R L 3 26 1) e AR A A 4 R 55
RS 0 M HWICAP #ide, £ 1 fn3k 2 43 551
B IR )RR Y B IR ARG 0. DA S g F s T
DL W IR 45 78 15 22 11 A HWICAP £ B X 45 2%
F BB IR R FE AL T RAR A KT, Hodr, iz 5 A
RO X & R IR IHAE AN B o A BB B = Y
2.03% , HWICAP 5 Huoxh & 28 B I 0% T4 FE A o 5

®1 MBGEEZEOHTERNAE
Tab.1 Resource utilization

of servant communication interface

TPRBEEAME  MSmEFEED HRERELE IR
LUT 1278 69 120 1.85%

FF 307 69 120 0.44%
SLICE 321 17 280 2.03%
BRAM 3 148 1. 86%

F 2 HWICAP #HAFER AZE
Tab. 2 Resource utilization of HWICAP module

IPEREMZE  HWICAP Btk (FERELLE AR
LUT 806 69 120 1.17%

FF 768 69 120 1. 11%
SLICE 235 17 280 1.36%
BRAM 2 148 1.35%
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Tab.3 Reconfiguration overhead of different

reconfiguration modes
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