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GTM Design Structure
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Each RF 
• Uses Different Memory Ports
• Works on Different Image Regions
or Different Templates

Memory Access Pattern (MAP)

For a given pair of PF (Packing Factor) and II (Initiation 
Interval), MAP includes

• Number of Memory Port Used (NP)
• Number of Memory Reads (NR(P)) From Each Memory Port

(NR(1), NR(2), …, NR(NP))—Reading Pattern
• Number of Memory Writes (NW(P)) From Each Memory Port

(NW(1), NW(2), …, NW(NP))—Writing Pattern
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FPGA Buffer Structure
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Constraints of MAP
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Quality Measures of MAP

1. Number of Memory Port Used (NP)

2. Number of of Line Buffers (NLB)

3. Initiation Interval (II) 

4. Memory Size Requirement (SM) 
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Non-Dominated MAP

Definition: Given PF and II, the set of all MAPs is denoted 
by SMAP(pf,II). Given PF and all possible II , the set of all 
MAPs is denoted by SMAP(pf). For two MAPs A and B in 
SMAP(pf), A dominates B, if 

A’s NP ≤ B’s NP, and
A’s NLB ≤ B’s NLB, and
A’s II     ≤ B’s II, and
A’s SM ≤ B’s SM

If a MAP in SMAP(pf) is not dominated by any other MAP 
in SMAP(pf), it is considered non-dominated. 

Algorithm: Compute Non-
Dominated Patterns in SMAP(pf,II)
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Naïve Enumeration of SMAP(pf,II)
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MAP Pruning

Reading Pattern Pruning
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Experimental Results (1)
RWIN NAP NPMAP NNMAP Time

(S)
NNMAP
NPMAP

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 2.14 42%

65 75 2169 915 4.89 42%

85 95 2845 1199 10.22 42%

105 115 3522 1481 19.11 42%

125 135 4199 1765 33.28 42%

RWIN—Rows of Template Window
NAP—Number of Active Points
NPMAP—Number of Pruned MAPs
NNMAP—Number of Non-Dominated MAPs

Eff iciency
of Pruning 

Experimental Results (2)

WWIN NAP NPMAP Time

3 9 72 0.02

9 20 214 0.06

15 30 346 0.17

WWIN NAP NMAP Time

3 9 4032 1.48

9 20 61133 30.59

15 30 285966 252.38

With Pruning

Without Pruning

Eff iciency
of Pruning 
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Experimental Results (3)

NMP=1
CIMG=360
RWIN=3
CWIN=4
NAP=9
WMP=16
BDATA=8
αW=1.0
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Experimental Results (4)

Optimal
Mapping

Area Estimate

92920

21618432

260116114

451112339

504240264

630100530

690232458

892244648

TotalUFBuffer

If FPGA has 560 CLBs
Then Partial Buffer with
Packing can be selected.
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Experimental Results (5)

Optimal
Mapping

MAPs that are Considered 
By Human Designers 
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Area Estimate

If FPGA has 560 CLBs
Then Partial Buffer
can be selected


