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What: The DCT transforms without loss, the source image samples
 to a domain where they can be more efficiently encoded

8x8
sample block

8x8
sample block

Row processing Column processing

Constraints: 2 cycles are available for every data element to be 
processed,  meaning in this case 128 cycles
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Case Study

Converted with CoCentric Fixed-Point Designer (Synopsys)



A|RT Designer DCT demo        page 6         http://www.frontierd.com

,QLWLDO�$UFKLWHFWXUH
Case Study

ROMCTRL MULTACU

ROMRAMINPORT

OUTPORT

ALU
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1223 cycles

Row
processing

Column
processing

BottleneckBottleneck
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ROMCTRL

MULTACU

RAMRAMALU

ROMCTRL

ALU

ACU

ROMCTRL

ACU

Mapping: Assignment of variables /operations
/expressions to the extra resources
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Case Study

Only 1 fetch,  by introducing temporary variables



A|RT Designer DCT demo        page 10         http://www.frontierd.com

5HVXOWV
Case Study

ALU is still a bottleneckALU is still a bottleneck

290 cycles 4 times better, but still too many
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6ROXWLRQ�
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2. Pipelining row and column processing:

Row processing

Column processing

1. User-defined core that can add and subtract in 1 cycle:
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 126 cycles          within the constraints
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Case study
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