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Core Gedae Data Flow Gedae

e (edae’s Core Data Flow Relationships

Number of Tokens
Produced/Consumed Restrictions on Execution

static Preplanned Full Inputs/Empty Outputs

dynamic | Determined at Runtime | Full Inputs/Empty Outputs

nondet | Determined at Runtime | None

« Any application control can be implemented but
— Complex modal software requires lots of logic
— Done in an ad hoc manner that isn’t reusable
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Stream Segmentation Gedae

segmenter Segment begin
al [b][c][d] [e][F][a] [h in |out bllc|lelltila]
O/ 1f[1/[O][1][1/[1][O C Segment end

Infinite streams can be broken into finite length
segments

Segments are processed independently

Primitives add segment begin and end markers to
a data stream

Each marker causes side effects downstream
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Using Segmentation to Control Modes geadge

o £ wor o e s | ® SegmMent markers cause old
e mode to end and new one
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Status: attach complete A==

Fnd Search End Trackj

Y, \
| Search :i Track ‘ Search

A A A

Rgeset Searcﬂ /Reset Tracf< Rgeset Searcﬂ

Gedae, Inc.
www.gedae.com




Reset and EndOfSegment Methods Gedae

* Primitive code is grouped Into

methods

 \When methods are executed:
— Start: Beginning of execution

— Reset: Beginning of each
segment (start mode)

— Apply: When queues are ready
for execution (execute mode)

— EndOfSegment: End of each
segment (end mode)

— Terminate: End of execution

Gedae, Inc.
www.gedae.com
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Sharing Resources Between Modes  gedae

o> segments

exc_branch e
al[bllclld|le](f]lallh— in | [O]out allb] [d h
O/lO|[A][O][1][21[1][O C [1]out C el fllg

 Exclusivity: Only one output is actively producing
a segment at any given time

» Subgraphs controlled by a family of exclusive
outputs can share resources
— Schedule memory
— Queue memory
— State variables
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Sharing State Information

@ Example2
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Moving to Heterogeneity

e (Gedae relies on
— C cross compilers and

— Optimized vector
libraries

to run on DSPs.
e How do we support

Build

Functionality

\ 4

Specify

Implementation

\ 4

“ Implements

Gedae

v

firmware targets like

Prototype,
Simulate

FPGAS?

e Joint project with
BAE Systems
Avionics & ATC
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Single Sample Language:

* Registers store
Information, delayed
by a clock rate

Gedae-RTL Gedae
 Single sample =lo|x
. File Application Edit View Options Utilities Help
extension to Gedae
Low Pass Filter
graph Ianguage sub nult add | out(i
lstrean in -|alout | ——|a]out —
« Based on the theory bl ]
of register transfer [
languages Eim|

-- rtliuzers/jinf_lpf | Mo commen
Status; Save itlfusersdjimd _|pf complete

t

/p

-

out(r) = K*(in(1) - out(i-1)) +
out(i-1)
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Gedae-RTL’s Seven Functions Gedae

Register R(in,out,c) « Memory M(in,n,s)
— Copy in to out delayed by — Allocate buffer in with n
clock rate c. elements of size s.

Assignment A(E,out)

— Evaluate the expression E
and assign its value to out.

Decimate D(iIn,c)

Read MR(a,out)

— Read the element at address
a and put the value in out.

— Tie clock rate c to signal * Write MW(in,a)
in. — Write the value 1n to
Clock C(in,c) address a.
— Get clock rate c tied to 1n.
Gedae, Inc.
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Language Independence Gedae

Hardware
Description

Gedae-RTL
Graph

v

Implementation
Settings

Transformations

Grntorair)

Internal

Implementation

LSP/Code

Generator

Code

Language Support
Package (LSP) allows
exportation of target-
specific code

Export Ansi-C to
simulate functionality

Export VHDL for
FPGAS

Export C enhanced for
the AltiVec architecture
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Example: 5-Point FIR Filter Gedae

Pipeline of N Set of N Network of N-1
R() registers A(a*b,out) || A(atb,out)

e - |of x|
File Application Edit View Options ilities Help
\ i

\

FIR Filter Example Using\Gedae RTL i
uiE:histnru i uif_mult_uils i uilb_treeadd
in out —_—————— 5 out in out stream out
N route r b I_ N
CLOCK uintd CO ol i )4_
uintd C1
uintd C2

intd C3
intd C4

W\

range i = U.,N—1|
cohst int W = EI

-- rtliuzers/ jim/uiB_ffir | Mo comment
Status; Save rtlfusersdjim/uiB_ffir complete /‘ .

out(i) = CO*in(i) + Cl*in(i-1) + C2*in(i-2) ...
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Gedae Implements the
Heterogeneous System Gedae

e Gedae-RTL graphs on the
File Application Edit Wiew FPGA f S b | . | t
o ' I errorm sobel In real ume
Pln ConneCtlonS to REAL TIME SOBEL DEMO Wk p
THRESHOLD UPDATED OM HOST
Camera and VGA RT Camera Source RT Processing ET wGA Display
provide real time I/O || e | o | P
lvclk | wclk — |wclk
« Host updates =2 | (T et [ e
threshold in non-real
Get new thr
I in non-RT Zend to Host in non-RT
tl m e @ uiSTsendhost
-[ofx T
, o o , [cLock_HosT clk_host
File Application Edit Wiew Opugns Utllities  Control Help =
Edge Detection With Adaptive Thresholding Y Y TN ET—

tatus: Save rilusers/im/uid_ed complete 75,8

mii_:daptTl';Zis_si - -
T W Benchmark application
Gedae graphs on the DSP developed by BAE

T calculate new thresholds Systems Avionics & ATC
Status: Save usersfim/ed complete E»E‘ and ported tO Gedae
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