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~= GAUT (1/2)

©)

An academic, free and open source HLS tool

¢ CECILL B License (GPL-like) / Source code on Github

¢ Eclispe-based + JAVA

3rd version (15t dev. started in 90s!)
Dedicated to any type of applications
¢ data- or control-dominated algorithm

Input : C/C++ algorithm

Outputs : RTL Architecture (VHDL) & TLM/CA models
(SystemC)

Automated Test-bench generation
Automated characterization of operator libraries
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~= GAUT (2/2)

o Synthesis Options

¢ Allocation
¢ Manual, automated (uniform, mean..)

¢ Scheduling
¢ List-based, ASAP, ALAP
¢ Binding
¢ Left-edge, MWBM (Hungarian method)

¢ High-level transformations
¢ Loop unrolling, function in-lining...

¢ Interface synthesis
¢ Memory, handshake...

o Testbench generation
¢ Stimuli: Incremental, from files...
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= Guided User Interface

File Edit Source Refactor Mavigate Search Project Run Window Help

i | 8- R -G g -8--G-%-0-R"-®S F - 4 5 -

[ Project Explorer 53 = dm| || DCTE4we4.c 51

- & * in: B4

short * dct(const char *in, int nbloc) {
unsigned short i;
int %8, x1, %2, %3, x4, x5, x6, %7, XB;
short *out;
dct_bloc: for (; nbloc; nbloc--) {

= pzeudocode

H-{Z= svg

~|Z| DCT&4x64.c. 165t optimized
b DCTo4x64.cdfg

: DCTe4x64.d

-8 DCTe4v64.gaut

-] DCTE4x64.getats
DCTE4x64.labels

- |qi) DCTE4x64.0

9] DCTE4xE4.rH

J* A1l values are shifted left by
* and rounded off to nearest in

static const unsigned short cl =
static const unsigned short c2 =
static const unsigned short c3 =
static const unsigned short c5 =
static const unsigned short c6 =
static const unsigned short c7 =

static const unsigned short sl = 3;

@ subdir.mk static const unsigned short s2 = 18;
DCTEAxE4. exe static const unsigned short s3 = 13;
& makefile
@& objects.mk inner_loopl: for (i = 8; i > @; i--) {

| @ sources.mk B = ?”[5] *+ (1:“) Ii”[?]a' g
4 project.gsettings il = :.L”[l] E (1.r|t) ]_'”[6]5
=1 : y x6 in[2] + (int) in[5];
t DCTE4x64.systemc, debug T in[3] + (int) in[a]:

&
-2 pCTe4x64.vhdl debug
5 &5 factorial
g
E

x@ in[@] - (int) in[7];

H- \{_‘5 factorial.systemc. debug x1 i ] in[6]; /
H- U factorial.vhdl. debug x2 ] in[5];
(% frlabsticc. gaut.usecases. mipeg x3 ] in[4];

fr.labsticc. gaut.usecases. mjpeg. systemc. debug

G . babicr. gait e dases ripeg.vhdl debio i B
x7 - 128

-l prodmat T - 128
-l prodmat.systeme. debug %5 - £2~

B prodmat.vhdl.debug

¥4 = %8 + x5;
X8 -= x5}

x5 = %7 + x6;
X7 -= X6}

4

4

Bl console 537

Gaut Console

= & [T Properties &2
= DCT64x64

gﬂ [ Property I Value

= Info
derived false
editable frue

last modified 23 novembr. ..

linked false

location D:\workspa...
name DCTe4x64
path [DCTE4uES
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HLS steps and options

#8 project.gsettings &2 |

I.E Resource Set

~ 4 platformifresource/Lab1/project.gsettings
~ £ File
+ 5 Global Synthesis Options
gh Graph Optimization
¥R Scheduling
T Allocation
= Binding
(& Clock

B2 Test Bench

» 3% Function polynom
£'% Device

On Chip Monitor

_Se}eﬂiﬂn| Parent| I.'nst| Tree I Table| Tree with Cu-lurnns|

|[#] problems &= Tasks B console |[=] Properties 53
Property
id

Monitoring Policy

Monitoring Type

| &g Progress el Tk v = 0

Value

I= ControlAndAssertionCkecking
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ERlI

[Estmetl 0 ToR

=3
e e T T T R

= ADD oty 1294067168

b 347_v700 - NEO, ahloc_vTo3

in_v. hl. VB2
at 437 = PET m_vs.u, ou_viE3

b I51_v5gs = NEO.i_vST8

b 181_vise=1

b 181_vate=0

D10 w3t~ LOAD in_v357
ADD
- ADD 1,
p.:grr_\o'u = ADDG,
D, ADD 2,
[ ADD iy 387
D.2436 V353 = ADD 3, 1 v357
Dwo V393 = ADDV A, m_v3ST
= ADD 2. out_1437
=, £ in_v3:T
i_VATD = ADD |_vSTE. 655358

m& AATET = RSHIFT out_v£37

Ir2419 3 vl's LQAD AD i 1&"

ubloc s \m Pm\*h: ww ubloc
n_v iz = PH i 78S

out_v483 = PHI out_y78_ var_ \lﬂ v!i(l

var_*160_yS141 = LSHIFT ol

\:MWM

& _relwm = WT out_v5E3

BE DT e

T —
= g Eﬁh erties 52
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- | o

i.|':\ Project Explorer 23

& DCTe4x64
=% DCTE4x64.systemc. debug
[ pCTeaxs4.vhdl.debug
SRR 4
=| dct_carac.vhdl
dct_dp.vhdl
dct_fam. vhdl
dect_fun.vhdl
deteaxs4_th.vhdl
=| dcte4ued_th.vhdl.bak
Makeﬁle _DCTe4x64. td

FI|E Edit View Compie Simulate Add Wave Tools Layout Window Help

2R & fBam|En0

AEB| ] M siEedrirs| T3] onRE] eEmme v >

| @{ 4= 5 | [2F [10000 nag] |

,"dct64x64_ﬂ:,."dctj_in_mem_ad

J
A MPGEHE DS || x0x % | §

D:)DJ'JJJ'JJ3'JJ3JJ'JJDDD33J3JJ3)33J3JDDD33J3I)'JJJJ33JJDDD3)33J3J'J3)33)3DDD'JJ3J33JJ3JJJ3DDDD)LWMJBJJBDDDJJD
| I 77 i i

G R P 55 N Ry s 9 S =
:3:)J3:3E:m:mm@:m:nmm:m:mu 2
I u__{ 2 o A .2
S| e C— 1 40— a7

R R | VP B B A

MDIEEDIDIEDEDIYTEES)Y) ) |
Tl Jl:u =1
i 9 =

=
3 IR 3 [T ] 0 |
[J V\;;—é [ detsaas tb.vhd | 43
Now: 180 us Delta: 9 sim: {dcte4xe4_th 138672 ns to 163483 ns Mow: 180 us: Delta: §
7
- s

Al s editor Ry Au oy Help
S -iB-O-R-@ B P : > 5 & B B
= [0 | [g DCTe4xs4c £43 project.gsettings 53 = 0O [ Properties 7 e & FEELE
EE | T EL;; | Resource Set Property | value |
. — - Generate TestBench | ¥ tr
=-§4 platform: fresource/DCTE4x64/project. gsettings I;nera = = £
E F{IE — ) Ignored lvk; false
- Glol aISy’n sis Options Interface '= CTRL_HandSh
E_ Function dct Mame = det
=- 4 Synthesis Options
) Interface Settings
[ <4 Graph Optimization
I{1. Scheduling
B Allocation
-4 Binding
-8 Clock
=10l x|
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How to...

o Web site : www.qgaut.fr

o Youtube chain
¢ Video tutorials

03 YouTube”
#A  Accueil
&  Tendances
&  Abonnements

BIBLIOTHEQUE

{5 Historique P TOUT REGARDER

©  Aregarderplusta..
Gaut Tutorials suite
i Vvidéos "Jaime”
e medification le 29 nov

vidéos « 4
2017
ABONNEMENTS

O Populaire sur You..
0 Musique
@ Sport

0 Jeux vidéo et autr..

and will guide to

Subscribe to Gaut HLS channel to stay tuned

AU,
i ! GautHLS SABONNER 11

tps://www.youtube.com/watch?v= bGrarhwBCL48list=PLMijCa2gQKe0TTTkGULPNYSNdTznBmdXK

AUTRES CONTENUS
YOUTUBE

Fichier fdition Affichage ~Historique Marque-pages. Outils 2
GAUT WEB SITE

£ c @ 0] - O % n @ @ =
B ent () Partege Ejinfo Edico B review Eprojet [ gaut B divers Ejadmin ESloT FSBrmins £ enseig Ejutils () afferdanceinfo 5 recherche B cyber B images

Q, chaine youtube G/ =

G.A.U.T GAUT - High-Level Synthesis tool
" ]
i From algorithm to hardware architecture
7
Welcome to the GAUT website !
Videos R e el
Screenshots
T—— GAUT is a free academic High-Level Synthesis tool
Instal Starting from a G/C++ input description and a set of synthesis options, GAUT automatically generates a hardware architscture composed of a controller and a datapath as|
Links ell as memory and communication interfaces.
f””‘"gm GAUT generates IEEE P1076 compliant RTL level VHDL and SystemG projects.
ogn |
[The VHDL files is an input for commercial, off the shelf, logical synthesis tools like Vivado from Xilinx or Design Compiler from Synopsys.
indows, Linux and MacOS platforms are supported (32 or 64 bits)
|GAUT is free downloadable !!!
‘ou simply have to register, login and download
IGAUT 3.0 overview video u
[GAUT at a glance A
GAUT contact & website update: Philippe Coussy (gaut[at]listes.univ-ubs.fr).
B ‘Website was created by B. Le Gal and M. Le Bohec. bt |

Gaut Installation Tutorial

Gaut HLS

Gaut First BuildTutorial

Gaut HLS

Gaut File AssociationTutorial

GautHLS

Gaut Output FilesTutorial

Gaut HLS

Gaut SimulationTutorial

Gaut HLS

Gaut Function-Call Synthesis Tutorial

GautHLS
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" Conclusion

o GAUT is an open source and free HLS tool

o Did not focus on synthesis performances

¢ Rather on providing a “good-enough” open
environment

o Objective
¢ Introduce/promote HLS to newcomers

¢ Provide an open environment to test new
algorithms/ideas (Ph.D and MsC thesis...)

o Collaborations are welcome!
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