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Atuacao profissional / academica

Formado em Ciencia da Computacao pela
EEP, Escola de Engenharia de Piracicaba, periodo 2004 a 2008
Megatech Sistemas 2001 a 2009.
Maxibyte Sistemas desde 2010.

Soclo da SkyJet, Treinamento, desenvolvimento e locacao de equipamento aeronautico
desde 2017.
Clientes: Edapa Escola de Aviacao e Azul Linhas Aéreas.

Proprietario da SImCORE simuladores de voo, desde 2007.
Clientes: Edapa Escola de aviacao, Delta 5 simuladores, MacBare Simuladores e outros.

Divulgador do Qt.
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OBJETIVOS DA PALESTRA

*Como o Qt se tornou a ferramenta central para o desenvolvimento
de um simulador de voo.

A aposta e o tiro certeiro ao se tomar a decisao de usar o
Qt em todos os softwares envolvidos.

*Mostrar onde o Qt esta sendo executado, e em quais partes.
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O que é um simulador de voo certificado ?

Estar de acordo e cumprir todos os resquisitos da norma AC 61-136
ANAC/FAA ou FAR 60 ANAC/FAA dependendo da categoria e 0S niveis
de realismo.

*Substituir parte das horas de voo em uma aeronave real por simulador,
para treinamento em navegacgao por instrumentos.

PcATD [ BATD [ AATD | FTD | FT0 | A0 [ FID [ FFs [ FFS [FFS RFFSN

nivel4 | nivel5 [ nivels | nivel7 | nivelA | nivelB | nivelC [TnivelD
Maiorrealismo

L
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CONHECENDO UM SIMULADOR E SUAS FUNCIONALIDADES.
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SIMCORE Cessna C208 Grand Caravan - AATD




SIMCORE Helibras AS350-B2

LW
/

-
- ... -




Deltab Beechcraft B58 Baron - AATD

‘il




Deltad Beechcraft B200 King Air - AATD




Como era 0 ambiente de desenvolvimento antes do Qt ano < 2012

*Multiplas IDE's para diferentes propositos.
Forte dependéncia com API's de terceiros ex: FreeType, OpenGL, GLUT.
[orte dependencia com recursos do sistema operacional,

ex: WinSocket, USB-HID, Thread.
*Nenhuma interface com o usuario, ambiente de configuragao, etc.
Tudo era feito por arquivos .ini.
*Poucos softwares.
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Transi¢ao

*Como conheceu o Qt e apostou nesta ferramenta.

*Primeiros testes com Qt 4.8.5
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Como é com o Qt

*Uma unica IDE para todos os produtos e plugins, Qt Creator.
*Homogenizacgao das classes comuns para todos 0s projetos.
*Facilidades e praticidade para se trabalhar com o0 OpenGL via
Q0penGLWidget, Q0OpenGLFunctions, ...
*Facilidades com o uso de QTcpServer, QTcpSocket, QThread, etc.
*Com o uso da API Qt, teve uma reducao na propor¢ao de 70%
do codigo em C+ + anterior.
*Interface com o usuario para configuragao dos paineis, hardware, etc.
*Muitos aplicativos desenvolvidos com alta produtividade.
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Mapa completo de plugins, aplicativos, v4.3.

O
@g\} CJQ}\&@‘@
Microsoft Flight Simulator X |\ ¢? ‘5@% P
. & ®.
Lockheed Martin Prepar3D v1 5‘0‘:’ : SimCORE VID28 v1.00
Lockheed Martin Prepar3D v2 | ' SimCORE Services SimCORE VID29 v1.00

SimCORE Gauge Editor 3 [

\| SimCORE Instructor Stationy &

SImCORE FSI0 v2.00
SIMCORE Radio Stack v4.0(ﬂ

Lockheed Martin Prepar3D v3 |\
Lockheed Martin Prepar3D v4 |’

Laminar Research X-Plane 9 & SIMCORE Gauges
Laminar Research X-Plane 10 : q\%':’i‘i‘\*‘@ SIMCORE Gauges AS350B SIMCORE Gauges C172 \
Laminar Research X-Plane 11 [: v SIMCORE Gauges AS350B SIMCORE Gauges C208 \
SIMCORE Installer SIMCORE Gauges AS350B3 SIMCORE Gauges Common\1
, . SIMCORE Gauges B200 SIMCORE Gauges EFIS40 \
@ Fiight Simulator Engines SimCORE Gauges B206 SimCORE Gauges PA34200TY
: i?z:jr: wanager SIMCORE Gauges BA36 SIMCORE Gauges PA342201\|
U Developed with pure C/C++, Qt SimCORE Gauges BB58 SimCORE Gauges R22 N
Y‘ Lua language SimCORE Gauges C90B SimCORE Gauges R44 N
 Hardware Microchip PIC16 J SimCORE Gauges C152 SimCORE Gauges R66 N
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NOVOS recursos

Lua 5.3.5
*A linguagem LUA passa a fazer parte do projeto, simplificando e deixando

mais customizavel, instrumentos, e placas de controle.
Classes em C+ +/Qt ficam expostas para se programar em LUA.

Ferramentas criadas

*SIMCORE Gauge Engine AP

*Editor de instrumetos feito em Qt e programavel em LUA.

*SIMCORE Hardware API

*Editor de configuracao de hardware FSIO/VID feitos em Qt e programavel em LUA.
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SIMCORE Gauge Editor v4.3

EB 5imCORE Gauge Editor v4.3.0.0 - [C/Users/user/Desktop/Gauge_RZ22_Airspeed.lua]

terca-feira 06 novembro, 2018 - 00:28:39

v4.3.0.0

FP% 60

Disconnected

-- NOME --

LUA Script Language v2.3.2

DO Bsw

Editor:

font = fonts:getront{"Digital-7 ®ono™, -.8123456789", 23, 1, B)

textel: setFont{font)
textel: setPosx(-128)
textel: setrPosy(118)
textdl: setPosz

sZ{viewport:getorderz(})

%

textel:setText("3828.828")
textel:setcolor(32, 32, 32, 255)
textel:setFontspoce(22, 12)

textez: setront(font)
texte2:setrPosx(-1238)
texte:setPosy(118)
texte2: setPosZ(viewport:getorderz(})
textez:setcolor({255,255, 8, 255)
texte2:setrontspace(22, 12)

draw()

value = smooth:exec{ { maln:getValue() * weight:getvalue() ) * 8 )

squaredl:draw()

squareg:setangleZ{-proportional:calc(value});

squares?:drowl)

textel:drow()

Messages:
OK! Valid Script.

Executed gt: 8611728158 88:13:85.895

b

Row: 28, Col: 24
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PRODUTOS
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SIMCORE Service v4.3

SimCORE Service v4.3.0.0

— O
File Tools Help
LG EB2 O 6 X
Tree Log
Item Tag Address Rx/Tx Fail 1/0 Active State
* £2 simCORE
o [II] Services
- -ﬁé}! Devices
* 2 Metwork TCP at 5881 @.8.8.8:5881
FS5I0 w2.88 #8 A36 S BBS8 192 .168.8.56:1873
ﬂ@ Vid29 vl.8e #e Fuel Left/Right R5485 Addr: 11 122 8, 8@:81:16 Normal
ﬂ@ Vid2a vl.88 #1 Pressure Cabin R5485 Addr: 12 126 &, a8:8l:16 HNormal
&2 Metwork UDP at 5882 @.8.8.8:5882
) Serial RS232/RS485
) USE HID
~ B8 Applications
* =0= Client(s)
&2 Plugin TCP Client Trying connect . . . 127.8.8.1:6881 Wait
= fo Server(s)

&2 Network TCP at 78681
&2 Network UDP at 7862

@.8.8.8:8381
@.8.8.8:9882

terga-feira 06 novembro, 2018 - 00:35:35 v4.3.0.0 -- ENGIMNE SIMULATION UNMDEFIMED --
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SIMCORE Service v4.3

SimCORE Service v4.3.0.0 - | X
Help

File Tools

raoJd
LJ A

Tree

@

terca-fe

FSIO v2.00 ?

UUID: e89a38e29449F | Firmware: 2818-18-13 | Serial: @1-82-88883

1.

Analog Input Encoder Cutput

Read Write Variable MName
1 | 8 8,008 [
2 | @ 2,800 il
3 | 8 8,000 i
4 | @ 2,000 il
5 | 8 8,008 i
6 | 8 8,000 H
7 | 8 8,000 e
g | 8 8,008 i
g | 8 8,000 11
18| @ 2,800 il
11| 8 2,800 il
12| @ 2,800 il
13/ 8 2,000 il
14/ 8 2,808 il
15/ @ 2,000 Hi
16| e 2,800 il
Config 2. Edit 3. Info




Inp-84 Inp-85

Inp-83

Serial: 81-92-80083

2@18-18-13
Qutput

Inp-82

Firmware:
Encoder

25933220440+
Input

Analog
Inp-81

UUID:

FSIO v2.00

—F
=

Inp-88 Inp-89 Inp-1@
Inp-12 Inp-13 CONFIG

Inp-87

Inp-86
Inp-11

—F
=

Help
FSI0 v2.00
ed
Analo

UUID:

Tools
ra Jd
LJ "
Tree

SIMCORE Service v4.3

SimCORE Service v4.3.0.0

File

BR

OtCn

Info

3.

Edit

Config 2.

1.

Cond

1.
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SIMCORE Service v4.3

SimCORE Service v4.3.0.0 - |
File Toocls Help
F J BN FsIov2.00
LJ " . v
UUIbD: =8
Tree FSIO v2.00
Analg . 5
WID: 8928229449+ | Firmware: 2815-18-13 | Serial: @1-82-88803
.
- FSIO v2.00
Analog
1]
3 | Inp-81 UID: e539a3e29449f | Firmware: 2818-18-13 | Serial: 81-92-80083
3| K
Analog Input Encoder Qutput
4 | o
Inp-81 Inp-82 Inp-83
5 B
: 8- 0 7.8 1t 0 |78 1t 0 |78 1t
&
O 0 |56 i 0 58 il o 58 H
r T r T r T
7 4
| O 0 |34 i 0 |34 il o |34 il
r T r T r T
a2 3
| 1L L] L]
: | B 0 1,2 i 0 (1,2 it 0 (1,2 il
1EI| . i Inp-84 Inp-@5 Inp-86
11 Inp-@6 0|78 Tt 0 |78 it 0 |78 1l
12| 8- 0 |58 it 0 |58 it 0 |58 h
13| " 0 |34 Hh 0 |34 it 0 |34 Tt
14| & - 0 L2 Tt 0 L2 it 0 L2 Tt
15/ B Inp-@7 Inp-@a Inp-@9
16| 8- 0 |78 H! 0 |78 Hil 0 |78 Hik
[ E 0 |56 14 0 56 i 0o |58 it
B: 0 |34 14 0 |34 i 0 |34 it
W 0 |12 i 0 |12 it 0 (12 it
Inp-11 Inp-1@ Inp-11 Inp-12
B 0o |78 i 0o |78 it 0o |78 it
B 0 |56 14 0 |56 1t 0 |56 it
B 0 |34 it 0 |34 it 0 |34 it
terca-fe K 0 |12 it 0 |12 it 0 1,2 h
| - Inp-13
L 0 |78 it
W : 0 |58 it
| 0 |34 it
1. Cond 0 1,2 'H‘Ir
1. Config
1. Config | 2. Edit | 3. Info
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SIMCORE Service v4.3

SimCORE Service v4.3.0.0 X
File Toocls Help
~a J ' EM rsiov2.00 ?
[ B | .
UUID: e3
Tree FSIO v2.00 X
Anal . .
M99 LUID: e8928229449F | Firmware: 2818-18-13 | Serial: @1-82-08003
- S
T
- FSIO v2.00 ?
Analog
1|
3 | Inp-81 UID: e539a3e29449f | Firmware: 2818-18-13 | Serial: 81-92-80083
- .
3 | . Analo Trnnut Encoder Outnut
g
4 | |- FSIO v2.00
| . 6 Inp-81
5
| . 5 0 UUID: e89a8e29449F | Firmware: 2815-16-13 | Serial: 981-082-868803
&
0
7 | . 4 Analog Input Encoder CQutput
g | s :
0 . * Manual
9 | [ Out-@1 Out-82 Out-@3
i Inp-a4
10 = . H @ i E m
0
1| || mp-es . T E @ I
0
12 _E : H W H W o
0
13| |- 5 i E TN E H
0
= L E .- B @ i E ;i
S| W] ]| e E H @ L E it
16| B - 0 2 i 2 it 2 T
| 0 . WOl T R ]
0
[z Out-@4 Out-@s Out-@a
i 0
s . T T il
mmp-11 | | | Inp-10 K T E T K R
M 0 6 Hi 6 | W i
.- 0 ; B @ @ it
B ° .- H - i E Hi
terga-fe _E o | & # W 7+ W3 it
w - 2 e 2 it 2 it
[z w: H @ i B 1
. : Out-87 Out-88 Functions:
1
= .: i W Ht
1. conf g W W 1
3 it 6 it Turn OM ALL
1. Coenfig 5 1 5 W
.- tit| @ it
E N E $l Turn OFF ALL
1. Config _ L _ I
2 TiT 2 TiT
o H W "

1. Config 2. Edit 3. Info




SIMCORE Service v4.3

SimCORE Service v4.3.0.0 - | X
File Tools Help
=R FSIO v2.00 ? X
[ B |
UUID: =3
Tree FSIO v2.00 ? X
Analg . 5
UUID: e39a8e29449F | Firmware: 2818-18-13 | Serial: 81-82-88883
- e
- FSIO v2.00 ?
Analog
1|
3 | Inp-81 UID: e539a3e29449f | Firmware: 2818-18-13 | Serial: 81-92-80083
3| K
Analog Trnnut Encoder Outnut
4 | |- FSIO v2.00
Inp-81
5 | I
| . 5 0 UUID: e89a8e29449F | Firmware: 2815-16-13 | Serial: 981-082-868803
B
]
g | . 4 Analog Input Enroder CQutpout
0 i
8 | - Vid28 +1.00 ?
0 . * Manual
° | ®: R UUID: ef7c59d71188 | Firmware: 2018-86-26 | Serial: @1-83-88812
1Ei| . 1 Inp-94 . -
11| Inp-96 i " LUA Script Language v3.3.9 * Manual
]
12| L E CE O Db S W >
i
13 .
| |- ; _E Editor:
Inner
14' . & . 4 parameters = { o
~ aircraft = "B288", * Val d:
15' . 3 Inp-87 - tag = "Presure Cabin”, atue read:
16 enabled = true, B BEE
| . 4 0 . 2 delay = 5ee 2
1
K 0 B ** Yalue write:
. 3 0 local prop_inn = MothPropertional() "
Out-84 local var_inn = varNode(™uni.generic.avienics.pressure_cabin.altitude.feet™) @
1 0
. . 8 local prop_out = MothPropertional()
local var_out = VorNode("uni.generic.avienics.pressure_cabin.diff_press.psi”
Inp-11 Inp-18 . B | pde( g p i _p psi™)
0 function vid28 init()
| E 6 prop_inn:append( 8, @)
. = 0 prop_inn:oppend( 5888, 173) Outer
| E prop_inn:gppend( 18eee, 33g)
. 6 0 . - prop_inn:oppend( 15888, 469) - * Value read:
- - 5 o Row: 1, Col: 1 @, 008
erca-fe 3
- Messages:
[ ! B: ) : ** Value write:
OK! Valid Script.
[ JE (B Q=
Executed at: ©86/11/2818 86:35:08.586
. : Qut-a7
1
] |
1. Coni . 7 ]
* Value read by the variable.
& ** Total steps for Vid28 is 828 steps, min=8, max=828,
1. Config B 1. Config 2. Edit 3. Info
.- fir] W7 fir
. 3 ,'r‘l-,lr . 3 .H,lr Turn OFF ALL
1. Config
W 7 = M
| 71 Bt ]
1. Config 2. Edit 3. Info
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SIMCORE Service v4.3

SimCORE Service v4.3.0.0

File Tools Help
=R FSIO v2.00 ?
[ B |
UUID: =3
Tree FSIO v2.00 X
Anal . 5
M99 LUID: e8928229449F | Firmware: 2818-18-13 | Serial: @1-82-08003
-
- FSIO v2.00 ? X
Analog
1|
3 | Inp-81 UID: e539a3e29449f | Firmware: 2818-18-13 | Serial: 81-92-80083
- .
3 | . Analog Trnnut Encoder Outnut
4 | |- FSIO v2.00 7 X
Inp-81
5 | I
| . 5 0 UUID: e89a8e29449F | Firmware: 2815-16-13 | Serial: 981-082-868803
B
0
g | . 4 0 Analog Input Enroder CQutpout
8 | - Vid28 +1.00 ? X
. * Manual
9 | [ - Out-@1
Ino-a4 = UUID: ef7c59d71188 | Firmware: 28185-86-26 | Serial: 91-83-880812
10| U i .: 1
11| Inp-96 i " LUA Script Language v3.3.9 * Manual o
0 Vid29 v1.00 ?
2 ||| s ' E ODb B
0 . 5
13| . 7 . 5 Editor: WID: aclléadlelSe | Firmware: 2818-86-26 | Serial: 8l-84-8a8ll
14| s 0
% arameters = .
O S LUA Script Language v5.3.5
15| B Inp-87 T E rat .
= tag = "Presure Cabin
enabled = true D < '@'
16| | E 0 B delay - see D = D
E 0 B ; Editor:
. 3 0 local prop_inn = mMathPr parameters = { -
Qut-a4 local var_inn = variode aircraft = “B288",
1 0 tag = "Fuel Left"
. . 8 local prop_out = MathPr enabled = true, ’
1o 1 F = Lariinge
Inp-11 Inp-10 . . local var_out = variode } delay = se@
. 3 0 i function vid28 init()
& prop_inn:append( ‘ local prop = MothProportional()
B 0 B prop_inn:append( 588 local idx = wornods("uni.fuel. viewl.select™)
prop_inn:append( 12ea; local weight = varnode(™uni.fuel.weight_per gallon.lbs™} Common
. & 0 . 4 prop_inn:appena( 1588 local aux = Varhode({"uni.fuel.tank.left_aux.quantity.gallons™)
local main = varvode("unl.fuel.tank.left_main.quantity.gallons™) £ Yalue read:
- 5 D 3
terga-fe . . Mgssaggs: function vidgd2e init() o, 868
| E [ E : : prop:append( @, @)
OK! Valid Script. prop:append( 288, 114) \
B: B prop:append( 488, 224) ** Value write:
Executed at: 86/11/2 prop:append( &8e, 329) Manual
. 2 Out-a7 prop:append( 206, 438)
prop:append (1888, 536} Py
. 1 . 3 prop:append (1288, &46) @
prop:append (1486, 751)
1. Con [ end
* Value read by the va ]
5 ** Tgtal steps for Vid function vid2s exec()
if ( idx:getvaolue()} == @ } then *
1. Config [ JE 1. Config | 2. Edit Row: 1, Col: 1
|- Messages:
B:
1. Config
B
B:
1. Config 7. Edit 3. Info * Yalue read by the wariable.

*#* Total steps for Vid28 is 828 steps, min=8, max=8528.

1. Config 2.

Edit 3.

Info
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SIMCORE Instructor Station

Bl SimCORE Instructor Station — *
SimCORE Instructor Station v.3.2.0.14 FPS: 58 7oom: 512

gl

RCL: 280

Simulation DIS: 33.81 NM
Options Sins e " —{HDG:299.55 DEG e N —

Elevation gkl i

[ ] Fix

[ ] clideslope

Localizer

[] Map = =
Marker Beacon I \ J :'.;F;CP: 115.4
NDB =
Runway
Tracker
VOR

" Maintenance

154:110.30

Altitude: | 2173
Heading: |329

1A5: Q)

Pitch: | @ =sDE . - 351,08 I SBSP

Bank: [P

Optiﬂns On Ground

Auto Center Aircrafi . \
Reset Tracker EMB: 525 L ®» RDE:116.7
LOM: -47.12241 JALT: 2173 . 4|HDG:328.1 | IAS:8.8|PTH:

12:47:19 AM - 06/11/2018 Simulator: Microsoft Flight Simulator X - Standard/ Deluxe Edition | FPS: 29.9




SIMCORE Gauges for Beechcraft B200 King Air

S5imCORE - GlassCockpit Gauges / Beechcraft B200 King Air

FPS: 59, MNetworl:: 90, Enaine: Microsoft Fliaoht S|mLF1|<Ft r ¥ - Standard/Deluxe Edition. I?'qum Version: 3.2.0.14

e \l&j U EET’II",

N v iy, WAV Wy,

START START

D 12 N\ 4

\x\\\“" y, .:~ ? 117 : 9 11T
f —_— —_—

4
3 6 “ - 4

GYRO
9 SUCTION
.f £ INCHES OF MERCURY
~ ?f.l'HILll'l."."\k\ 5 =

NAV1 & NAVZ

..

L
F oy Il'Lh

/ B
Peechcraft al \ L
FLAPS [ eeaoscs

= TORQUE ;-

Peecheraft 60 - 22

~ox mlmuy“’
22 :
- - 33 FTILB x100 O~ - 33 FTLB x100 'f'-

DOWN o ]6 14 121” 16 14 ’121']

[ '
INSTANTANEOUS

%1000 \\.\“ I *ff; W"”f‘?? \ lwﬁf?f;
AL X, 1{:?-* B orop > """;, B peop S
VERTIC 22 PROP <.
SPEED FUEL =

- <3 ~ 2‘.%'2 PROP >
‘Deedlcraﬁ t 20 0=

—
—
—

S

3 gl
13= 133]
~19 RPMX100 14, -/ \19 RPMX100 4, -
f”fi'l QTY\%\ 219 RPMX100 44"/ \719 RPMXT00 q4°

I LBS X 100 181? 1615 131? 1615
Peecheraft

V11
\“I‘”}, Mmoo M m

A 1{}“’.—' >~ el ™ =
~ FUEL -~ =10 Tunmw = 10 TuRBI
t 12= ;10:: oz (£

ary S G '

=
.i m $
LBS X 100 4, 60 o

| |
AN
e oy Peecheraft - 1" AT
[ -m‘ R

aniig
2 MIN N &
NO PITCH

FUEL FLOW
INFORMATION

on

SET ALTITUDE
FEET I
l

ALTITUDE
L
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||||||||I|||||||||

{25 X 100 FEET 4

N
’f/ 1510 5\ &
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DEMONSTRACAO
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CONCLUSAO
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Muito obrigado a todos presentes, e equipe QtConBR 2018
Secao de perguntas.

Contato:
joaopagotto@gmail.com

15-99614-4982
WWW.SImcore.com.br
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