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{:j “Flexible” hardware - Hard to program

Time to market Hard to debug
Compute node LUT LU E/S
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lﬂj “Flexible” hardware - Hard to program
Time to market ard to debug

Specific languages
Specific tools
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Debug Your FPGA Design At Full Speed

Solutions such as FPGAView™ anable you 1o instantly move probe points within your Xifinx ana Altera
FPGASs without the need to recompile your design. Flus the ability o correlate internal FPGA signal
aciily to board-laval signals can makea the difference between hitting your schedule ang missing your
time-to-market vandow.

L'"Université est une chance . ' . - - .



Touching the void

Simplifying Xilinx and Alte

Debug Your FPGA Design At Full Speed \ -w. Meet In the mlddle

Ptk

Solutions such as FPGAView™ enable you 10 insta

FPGAS without the need to recompile your desxgn.k'A“ PO

perry- ' ared. e rinnale ns al i -
aclivity to board-laval signals can make the differes
time-to-market vandow.
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Observabillity
Controlability
Abstract analysis
Fast changes
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Observabillity

Controlability

Abstract analysis
Fast changes
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Keep your speed-up alive

Multiple runs prohibit any over time penalty

L'Université est une chance . . . - - . . ‘ .



Because only HW brings speed-up
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OR OR

RST(O i ’7 i
Resume ()

OR Py Controler

Next (O
ANY
EN RST
EN RST
_— EN

NOR OR

Probes| ]

Step O
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Debugglng facilities are circuits

Break in UlBiniou>>openCDFG at 32
Stack Method Edit Execute Correct

dostit [ X 2 H @+ BE & Q ® ]

ot cldent ol UIBiniou==0penCDFG a | |r:a M2K.CDFGSynthe
MenuBarButtonControllers>dispatchMenuSymbal:
MenuBarButtonCantrollers=dispatchMenuSelection:
optimized [] in MenuBarButtonCaontrollers=menuBarActionFo
BlockClosure==gnsure:
MenuBarButtonController==menuBarActionFarMenu: L
RST — MenuBarButtonControllers=menuBarAction
" |MenuBarButtonControllers=redButtonPressedEvent:
RedButtonPressedEvent==dispatchTo:
Resume (- MenuBarButtonController{Controllerj>>handleEvent:
" | EventDispatchers=dispatch:a:
EventDispatcher==dispatchEvent: bl

Next () openCDFG

universiteé

_ ANY
self cdfgSynthesis open

Step (CO—

self i

dependents f |

builder b

uiSession :
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i
% Observe and monitor
j

0,

——

You cannot watch everythig
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Abstract analysis: semantic heeded

From information to knowledge

¢ ; .
| \'
y ’% '\ ) ,FJ -

Signals vs Variables, etc.

/i

Composite pattern, polymorphism, etc.

e vie an A . 2
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Software abstraction

From D. Picard’s ESUG 2009 talk

ESUG 2009
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Full observabiliy isn’'t scalable

clk
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Just fit approach
Run code and catch exception

Code hot replacement, variable update,
etc.

Step on or resume execution

Possible rollback A
\\0

. 40
Multiple runs <8
Breakpoints update, earlier exception ,@0
Same conceptual behavior 6‘0@

()
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Conditional probes offer the controlabily
that lacks in commercial tools

Observability can be gained at the cost
of adding some variable look-up wires

But also using vendor’s tool such as
C h | p S CO p e PG wncmpscops

Target FPGA
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Red PIll

Decomposition

SO0 iou Browser
Compile Synthesize Simulate v
Testbiniou Tasks unrolledCode testt 1 _2=B
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Inserted probe

Control panel

ol @ @ o

Clock |

39 |

test

Active probes



Application

e

; Ty

| |

retagne I I
e | |
(Pmm ' | High-level |

o | > :

Insertion CDFG |

| |

' |

L |

e

| Low-level
\ CDFG / 1
N

/
[ T Multi-Level
@@ Simulator

Tools

A 4

Probed Netlist

<

A 4

Reconfigurable
Architecture

L T e
'3 . s a w B g I
L'Université est une chance i . A 2 y / ) . ‘ X

|

Biniou

7
~



i Encapsulate circuit modules as smalltalk blocks

Enables soft and hard objects to
communicate

Delivers the power of Sunit to hardware

L'Université est une chance . . . ‘



Abstract analyS|s (example)

Iz a Hardware Context 3
File Modules Routing Device Expej|block = [ Hardware Execution” 7]
:*:;ﬁ:fn self value: 15 value:22*2  ['#(37)"
xc6216PCB4-2  —| |Selection size 1§i” _ qatys ——
cell 1@10 status
interactive “Software Execution®
I Converting ’eaf*i“t
¥ PR == | block |
e block = [:a b Array with:(a + b\
-- outputs -- 128) |
out3
block walue: 15 value:22  "#(37)"

bl a Hardware Context
block '3[ " Hardware Execution” Y
module self value: 0 value:1 value:1* #{2)"
position
== giatis -=
status
interactive "Software Execution”
reactive
-— inputs --
e | block |
in block = [ :y :Z] |c 3]
in2 Co=x+y+2>1iTrel]
-=- outputs -- ifFalse:]0].
outd §=X+y+Z W
~ Array with:( c*2 +5)].
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# 1
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Operations

Options  Help
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HLS (Biniou) offers a path from HL
languages to circuits

Vendors tools offer observabillity
Red PIll offers controlabllity

Object encapsulation offers abstract
analysis and polymorphism.

Smalltalk debug definitively lives in the Matrix
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Thank you for your attention

@STICC

http://stiff.univ-brest.fr/BINIOU
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