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ZC702 Evaluation Board

Time (msec)

Turn-off/on PL 4.84

PL Full 
Reconfiguration

34.33

From FPL 2014



Motivations: Sobel Filter (Example)
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Sobel Filter

480x270 480x270

Letôs assume this filter is applied to the frames of an input video with the rate of 60 

frames per second. 

Therefore, the PL is active for 0.820 msec performing the filter and then goes to the 

idle mode for about 15.85 msec waiting for the next frame.

Slice LUT Slice Register BRAM DSP

39073 (73.45%) 40084(37.67%) 28 (20%) 80(36.36%)



Motivations: Sobel Filter Power Consumption 
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active
VCCINT=1V
f=100MHz

idle active
VCCINT=0.8V, 
f=13.89MHz

Idle with clock 
gating

0.448 W 0.388 W 0.212 W 0.15 W

active idle active idle ΧΧΧΧ
0.820 msec 15.85 msec

16.67 msec



Motivations: Sobel Filter Energy Consumption 
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Successive computing 
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active idle active idle active idleΧ Χ

active idleΧ Χ

Original stream computing 

Successive stream computing 

tactive tidle

tactive tidle

tconf

The basic idea to apply the power gating technique to a streaming application with 

a fixed data rate (such as video processing) is to process a few data tokens (e.g., 

frames) consecutively in a successive mode instead of processing the stream in a 

token-by-token manner.



Streaming Application Model (SDFG)
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src a b c snk
1   1 2   1 1   2 1   1

fsrc fsnk

Å We use Synchronous Data Flow Graph 
(SDFG) to model streaming applications

Å The main features of SDFGs are 
modelling the stream pipeline 
dependency as well as cyclic dependencies

among different tasks in an application.

SDFG

ÅActors

ÅLinks

ÅTokens
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src a b c snk
1   1 2   1 1   2 1   1

fsrc fsnk
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╢ ▼►╬Ȣ╪Ȣ╫Ȣ╬Ȣ▼▪▓Balance equations

Repetitive vector

A valid scheduling 
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src a b c snk
1   1 2   1 1   2 1   1

fsrc fsnk

ʰ
2

6 6

1

If the b actor in the SDFG is mapped on the FPGA and we want to run 6 

iterations of this actor, consecutively, then in the schedule of the SDFG we 

should have the b6 term.

╢ ▼►╬Ȣ╪ Ȣ╫Ȣ╬Ȣ▼▪▓╢ ▼►╬Ȣ╪Ȣ╫Ȣ╬Ȣ▼▪▓



Successive computing timing constraints
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a
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ca
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One iteration

One iteration

Original stream computation

Successive computing

Successive computing with timing constraints 

time



Streaming Application Model (SDFG)

m.hosseinabady@bristol.ac.uk 12

16 September 2015

Å Producing and consuming tokens in a constant rate at the input (i.e., srcactor) and output (i.e., snkactor), 
respectively, are main features in most of streaming applications. Any proposed scheduling for a successive 
computing should satisfy these timing constraints.

Å One solution to satisfy these constraints is that, in an iteration, the srcactor generates the tokens for the 
successor iteration and snkactor consumes the tokens from predecessor iteration.

Å This iteration dependency can be modelled in the SDFG by adding self-loops with one initial tokens around src
and snkand buffers at the output and input of srcand snkactors, respectively.

src a b c snk
1   1 2   1 1   2 1   1

fsrc fsnk
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