HEEA HELEFS BrEEs 2008 — SLDM— 133 (16)
IPSJ SIG Technical Reports 2008/1/17

FPGA AT EIHEERICBIB AT INA YT A VTR a— V)T
7D ALICDNT

BN Bt 75 B vk Bt

AR K¥Bt AT LEHREA HRIZER
Tt AUbRE KRB VAT LEERREIR TSR

5% L FPGA(Field Programmable Gate Array) Ti& A€V DY A X, R— FADPREH->TWV 3B, FD/
FPGA A IEER CREBOEAZRB U AEVANRAL VT o 7 LU Wi e gEaRH 5, BLAEYANR
A VT4 TENERORTICHT ZENT /R (BROHEAR) &, AT)OF— M MEBITRICLATY Y
KA P a—= YV TTBENTEREY, TOLBATYRL YT YT RETEIT 7 L ADUFIEHNELT 5, B
P77 ADEEICET BT TV r—v a VOB TR, MEOYFIBESH THENT 7 L XAOYFIEEME- &7
ART v TENELB>TLE S ARUTRATUVTA X, ABVE. ATV OE— MHWT TERAT 7 20N
FEEBDBEIICABYNRL Y FA VTR TV a—) T RITFES La— VAT 19 7 ARBET 3, BNIEE
DFG(Data Flow Graph) DIEAR 7 v THOBHERMLT 2H TH 5, HMFEFEL LT, Simulated Annealing(L4
T. SA) ERAWEFESREE N TN D, SA ZRAWEFHEOMERE UTREZHNT £ TICRENI D ZHIRET S
%, BBEFHEL SA BHWEFERIKLUEEZRTR, S{OBEFRIERCAT Y TRERZBERDIZENTE
TW3, ATy TROBLIIREVSEA T 20 % BETH 5, X7-MFTH 2000 %, T TH 1500 15, EEichE
HIBEHNTETV S,

F—0—F BWEER ABRUNRASYTF4vd Ry Va—U2Y FPGA

Memory Binding and Scheduling in High Level Synthesis for FPGAs
Yuki SAGAWA', Tsuyoshi SADAKATA!, and Yusuke MATSUNAGA't

1 Graduate School of Information Science and Electrical Engineering, Kyushu University
11 Faculty School of Information Science and Electrical Engineering, Kyushu University

Abstract In High Level Synthesis for FPGAs,arrays in behavioral description may be bound to the same memory
block since the number of memory block is fixed for FPGAs. The number of access to such arrays at one step
is limited to the number of memory port. If arrays that are accessed frequently are bound to the same memory
block,array accessess will conflict with each other and the conflict will affect the number of steps. Therefore, mem-
ory binding and scheduling should be considered simultaneously. In this paper,we propose a heuristic algorithm
that deals with memory binding and scheduling simultaneously under the memory size,the number of memory,and
the number of memory port constraints subject to minimize the sum of maximum step for all Data Flow Graphs.
Experimental results show that the proposed algorithm can find as a good solution as the approach using Simulated
Annealing in many cases.
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Proposed(CDFG(V, E),S,N,P,R,k){
nu =0,
A =getArray(CDFG);
M =prepareMemories(A,S,N,P);
B =InitialBinding(A,M);
ListScheduling(CDFG,B,R);
C =getCost(CDFG);
Cmin = C;
Bmin = B;
while(nu < k){
B =Re-Binding(CDFG,B,M);
ListScheduling(CDFG,B,R);
C =getCost(CDFG);
if(C < Cumin){
Crmin = C;
Bonin = B;
nu = 0;
}
else
nu+ =1;
tabulist = tabuUpdate(B);
}
ListScheduling(CDFG,Bin,R);
Return CDFG;
}

N2 ERFEORLCa—F

Re-Binding(CDFG(V, £),B,M,A,tabulist){

Ar = enumArray(CDFG)

for(a; € An{
m) = selectMostPrioMem(a;, B)
ay = selectMostPrioArray(a, B)
mg = selectNextPrioMem(a;, B)
ag = select NextPrioArray(a;, B)
B = ChangeMostPrioMemOrArray(B,a;,m1,a1)

}
if(checktabu(B,tabulist))

B = ChangeNextPrioMemOrArray(B, ajgse, M3, a2)
Return B;

}
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Naive Proposed SA
#mem | #Step | time[sec)] | #Step | timefsec]] | #Step | time|sec])

4 50 89.12 51 8.11 48 16296

45 140.46 48 5.51 41 10711
6 45 146.97 38 11.58 37 12050
7 45 153.96 37 5.24 35 8202
8 45 158.95 35 5.09 33 9866
9 45 165.01 33 5.1 33 7354
10 45 171.18 36 4.02 30 8859
11 45 177.16 30 5.31 30 6628
12 45 183.38 30 4.46 30 8166
13 45 189.49 30 4.42 29 6128
14 45 195.68 29 6.46 28 7510
27 45 275.65 28 5.03 28 5610
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