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Eadh RF

BE | ... BF .+ Uses Different Memory Ports

Pipelined FunctionUnit | | * Workson Different Image Regions
or Different Templates

Region Function (RF)

Memory AccessPattern (MAP)

For agiven pair of PF (Padking Faaor) and Il (Initiation
Interval), MAP includes

* Number of Memory Port Used (N;)

» Number of Memory Reads (Ng(P)) From Each Memory Port
(Ng(1), Ng(2), ..., Ng(Np))—Reading Pattern

* Number of Memory Writes (N,,(P)) From Each Memory Port
(Nw(1), Nw(2), ..., Ny(Np))—Writing Pattern
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FPGA Buffer Structure
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Constraints of MAP

Np = > N and N = > N
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Quality Measures of MAP

1. Number of Memory Port Used (N;)
2. Number of of Line Buffers (N, )
3. Initiation Interval (1)

4. Memory Size Requirement (S,,)

Sm = max{Sy (p):1< p< NP}
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Non-Dominated MAP

Definition: Given PF and |1, the set of all MAPsis denoted
by Sy ap(pf,11). Given PF and all passblell, the set of all
MAPs isdenoted by Sy, ,p(pf). For two MAPSA andB in
Suap(Pf), A dominates B, if

A’'sNp, < B’sNg, and
A’sN; < B’SNg, and
A’sll B’sll, and

A’sS,, < B'sS,

If aMAP in S, ,p(pf) is not dominated by any other MAP
in Sy ap(pf), it is considered non-dominated.
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Algorithm: Compute Non-
Dominated Patterns in S, p(pf,11)

Simae (PF, 1) = ®;
While S, (pf, II) 2 @
{
pick alS (pf, 1);
Temp_Set S, (pf, II) \{a};
do=true;
for eacheTemp_Setinddo == true
{
if adominatesethenS,,,, (pf, I) =S, (Pf, I1) \{e};
elseif edominatea then(S,,,» (pf, I) =Syap (Pf, 1) \{a} ; do=false}
}
if do==truethenS,,» (pf, 1) = Syuae (P, 1) O {a};
}




Naive Enumeration d S ,p(pf,I1)

MAP Runing

Reading Pattern Pruning Writing Pattern Pruning

Definition: A minmax decompasition
of an integer n with resped to another
integer qis(iy, iy, ..., ig) that
minimizesi, subjed to

g
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Experimental Results (1)

Efficiency
of Pruning

Ruin Nap Neuap Namap Time Namap

S Nowap
3 9 96 50 0.06 52%
9 20 288 130 0.17 45%
25 45 816 351 0.66 38%
45 65 1492 632 214 42%
65 75 2169 915 4.89 42%
85 95 2845 119 10.22 42%
105 115 3522 1481 19.11 42%
125 135 419 1765 33.28 42%

Rwin—Rows of Template Window

Nap—Number of Active Points

Npmap—Number of Pruned MAPs

Nymap—Number of Non-Dominated MAPs

Experimental Results (2)

Efficiency
of Pruning

Wiwin Nap Newiap Time
9 72 0.02
20 214 0.06
15 30 346 0.17
Wwin | Nap | Nuap Time
3 9 4032 148
20 61133 30.59
15 30 285966 252.38

With Pruning

Withou Pruning




Experimental Results (3)

All Non-Dominated MAPs

- PF |1l | MAP Buffer Type
2 3 |RWW Full/Packing
2 4 | RRWW Hybrid/Packing
Nyp=1
o 360 1 |2 |RW Full
Rwin=3 2 |5 |RRRWW Partial/Packing
Cwin=4
Nap=9 1 |3 |RRW Hybrid
Wyp=16
Bpata=8 1 4 | RRRW Partial
oy=1.0
2 11 | RRRRRRRRRRWW | Internal
1 10 | RRRRRRRRRW No

Experimental Results (4)
AreaEstimate

If FPGA has 560CLBs
Then Partial Buffer with
Padking can be seleded.

Buffer |UF Total

648 244 892

458 232 690

530 100 630

264 240 504

339 112 451

114 116 260

32 184 216

0 92 92




Experimental Results (5)

- If FPGA has 560CLBs
Then Partial Buffer

can be seleded

MAPs that are Considered _

By Human Designers

PF |1l MAPs Buffer Type Buffer | UF Total
1 RW Full 530 100 630
1 RRRW Partial 114 116 260
2 |11 | RRRRRRRRRWW |internal 32 184 216
1 |10 | RRRRRRRRRW No 0 92 92




