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My Background:
Worn lots of hats



Globalstar: Satellites & Rockets

* (Global communication system based on constellation of satellites
and ground stations

 |Launch satellites into space with rockets!

* (Not relevant tor this talk, but I'm told it sounds cool)



From Cross-platform to Native Cocoa

e Cross-platform, Scientific Visualization

e End of the Unix Wars => Microsoft
Windows domination

« Mac OS X: A Unix with a user-friendly Ul

 Meld cross-platftorm OpenGL sci-viz with
native Cocoa Ul for best experience




Y LuaCocoa . ( e

it/
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* \Wrote world’s first full-featured bridge between Lua & Cocoa

e ObJ-C runtime + libffi + Mac OS X 10.5 BridgeSupport
 Complete API coverage including C APls

e Dual mode: Obj-C garbage collection & traditional

o PowerPC/Intel, 32-bit/64-bit Universal Binaries



Beginning iPhone Games Development

Essential Guide for all iPhone
and iPod touch Game Developers

Beginning G
iPhone Games
Development

Peter Bakhirev | P)Cabrera | lanMarsh | ScottPenberthy
Ben Britten Smith | EricWing

APress’



Commercial Game Engines

Corona SDK Platino
(Lua) (JavaScript)

LANICA,i

* Primary platforms: iOS & Android

e Also: Mac & Windows



B I-U RRR S D K HOME WHY BLURRR? BLOG VIDEOS

A MODULAR, CUSTOMIZABLE NATIVE CROSS-PLATFORM LOGIN/DOWNLOAD DOCUMENTATION CONTACT
SDK FOR 2D GAMES & APPS MADE SIMPLE

20px 20px

"BLURRR SDK i

BETA NOW OPEN -

Cross-platform Native App Dev Made Simple

Native application development is harder than it should be.
Let’s fix that.




JUP (Portable User Interface)

SOFTWARE—PRACTICE AND EXPERIENCE, VOL. 0{0), 1-27 (7 1995)

Cross-platform Native GUI library

 GUI-only (not bloated kitchen sink)

[UP/LED: A Portable User Interface Development Tool

From PUC-Rio (same as Lua)
C. H. LI-Z\'\'.‘L. H. DE FI(:I'}-:H;I-:])()\.\I. GAaTTASss, C. J. P. LuceENa
r[zrtrt.-w.m ufri'?l).ri.t:lrrt.. PUC-Rio

MIT Llcense Rua Marqués de Sao Vicente 225, 22453-900 Rio de Janeiro, RJ, Brazil

levy,lhf ,gattass,lucena@icad.puc-rio.br

AND

Current Active Backends: 5D Cowan

Computer Science Department & Computer Systems Group
University of Waterloo, Waterloo, Ontario, Canada N2L 3G1

o W'ﬂdOWS dcowan@csg.uwaterloo.ca

SUMMARY
® GTK2 & GTKS Minimizing the amount of code that must be written and maintained is particularly

critical in the development of the user interface for a highly interactive system, since
the code for the user interface represents a substantial part of the application. This is
especially important where the interactive system is available on a number of distinct
° MOtlf platforms. Providing a single user interface abstraction requiring only one set of source
code that can be mapped automatically into specific interface systems appears to be the
preferred approach; but the underlying model must be designed carefully in order to
keep the system relatively simple, easy to use and maintain, and allow ease of experi-
mentation as user interfaces are produced. We describe the design and implementation
of IUP/LED, a portable user interface toolkit that we believe has these properties. The

* Haiku



Why IUP?

et me try to paint a picture with my story

ct Type

Platform rry Pi (Raspbian)

Build Type

New Project Open Project

Needed cross-

® ® & main_c.c [default] - FlappyBlurrrC - Qt Creator

. Projects $r @B @ < B main cc
ect - Mic Stud Laung v 3 FlappyBlurrrC [default] SDL_SetHint (SDL _HINT RENDER LOGICAL SIZE MODE, "over argc

| |
i

- ! = FILE EDIT VIEW PROJ TEAM TOOLS TEST A WINDOW  HELP CMakelLists.txt > argv <1 items>

Android | [ app B -2 M D Local Windows Debugger ~ Auto - Debug ~| x6 LEED > . > renderer
Project Files ~ : ! X E > [ icons 09 dow™); > window

Android sl » [ resources win L 1dow (NULL, W >
u app p o & v = source < window = SDL_CreateWindow( I r C)" \
/ Recommend trying to avoid Foundation because __ . SD W ZA
Ay

main(int, char ... # » B+ REME

¥ Captures

app / (and may not be included yet in your Swift d CircularQueue.c
as SDL’ ;jnd Blurr Csrelprovldi mﬁst of the C 11: 2] Solution 'MyBlurrrProj CircularQueue.h
‘ Modify your CMakeBlurrrDefaultOptionsOverri % A : i W W)
BlurrrProject // libraries or not. That file controls whether 2 :] ”__]LSL ?ElLD "‘ maln_gc “indow)
// copied into your app bundle. b5 INSTA b riirs SDL_Log(
Deoeg n| TimeTicker.h SDL Log( SDL_Creat 0 ed %s", SDL_GetErt
’ CMakeBlurrrDefaultOptio
CMakeBlurrrProjectSetting
CMakeBlurrrUserFiles.cmafialeoie[¢[Sy
Function File Number Function File Line
Help main main_c.c 1 main /home/pin... 5543

sets

t

resources

+ 1:Proj

source #1f os(Linux)
android import Glibc
© @ Device Chooser C
ALmixerSwiftBinding.c ) ) o
ALmixerSwiftBindinghy @ Choose arunning device . =50 e :
Blurrriain. swift Device State | Com

(N A = Yate IR MO ASUS Nexus 7 Android 5.0.2, API 21 Yes

e Launcher to f - —
ChipmunkSwiftBinding.t Y RIOT . .
i Profile Guided Optimizatio /h 3 let,
MySwiftBridgingHeader ome{pl/Des_»ktc?p/Flc
SDLSwiftBinding.c able 'the_pipe' was
t tive IDE
. t

Projects
roject + Stopped at breakpoint = Views

! 7: Structure

Build Dependencies

SDLSwiftBinding.h var

? CMakeBlurrrDefaultOptior {ME
’ CMakeBlurrrProjectSetting € Open Documents

/home/pi/Desktop/Fle main_c.c General Messages

able 'window' was ne - Generating done
var window =fepeyslume CMake Warnin

CInt(Ox1FFFO000), ; |;| N Manually-specified variables were not used by the project:

ard... Ctrl+Shift+X
NuGet Packages...

Set as StartUp Project

:compileDebugAndroidTestRenders
:generateDebugAndroidTestBuildC
generateDebugAndroidTestAssets
imergeDebugAndroidTestAssets
:generateDebugAndroidTestResVal
nerateDebugAndroidTestResour
:mergeDebugAndroidTestResources [ Use same device For future launches
:processDebugAndroidTestResourc
:generateDebugAndroidTestSource

O Launch emulator
Ctrl+X

| [none] : let
/home/pi/Desktop/Flz S

Rename 2 able 'renderer' was

m [__1 Unload Project var renderer = S '\
~— A £ (3

BUILD SUCCESSFUL Rescan Solution i
let N

Open Folder in File Explorer
i ’ /home/pi/Desktop/FlappyBlurrrSwift/source/BlurrrMain.swift:3891:2:
never be executed

return cpBool(cpTrue);
[100%] Linking Swift executable FlappyBlurrrSwift

[100%] Built target FlappyBlurrrSwift
pi@raspberrypi !

Debug QT_QMAKE_EXECUTABLE

2:Favorites

— Build files have been written to: /home/pinky/Source/Blurrr/Examples/build-flappyblurrrc-Blurrrc-
Clone of Debug
Type 'make’ to build

Build Variants

Total time: 17.107
Properties

[E Terminal 5 M 6: Android Monitor
O] Gradle build finished with 7 warnings(s) in 18s 216ms (moments ago)

Android
Studio

rty Man... Team Exp

This item does not support previewing

Visual
Studio

eeno
make -f [Volumes/DataPartition/Users/screencast/Desktop/HelloBlurrrSwift/BUILD/OS! AakeScripts/ReRun!
make[1]: */Volumes/DataPartition/! creencast/Desktop/HelloBlurrrSwift/BUILD/OSX/CMakeFiles/cmake.

MyBlurrrProject

n My Mac | SDK OS X 10.11

ng icon.icns from icon.iconset
Jusrfbinficonutil -¢ iens -o [Volumes/DataPartition/Users/screencast/Desktop/HelloBlurreSwift/BUILD/OSX/Del

op/BlurrSDKApple/Librarie:
Embedding frame ers/screencast/Desktop/BlurrrSDKApple/Librar
rsync -azq /Volumes/Dat, 0 > top/BlurrrSDKApple/Librar
echo "Embedding framework /Volumes/DataPartition/Us
rk [Volumes/DataP: reencast/Desktop/BlurrrSDKApple/Librari
ataPartition/U 2 ) rrSDKApplejLibraric

top/BlurrrSDKApp
s/screencast/Desktop/BlurrrSDKApple/Librarie:

echo "Embedding framewors ) creencast/Desktop/BlurrrSDKApple/Librarie:
Embedding framework /Volui aParti 1/ BlurrrSDKApple/Librar
rsync -azq /Volumes/DataPartition/Users/screencast/Desktop/BlurrrSDKApple/Libraries/SDK/OSX/C/Framewo

dard librarie o arreProject

BlurrrPro
cceeded 2/14]



http://blurrrsdk.com

Game GUIs possible,
but not ideal for requirements

Setup Properties - Radial/Angular Motion - Linear Motion - Color Properties

v » 2 Enable Radial/Angular Motion <« Pos X Var (ms): 0o » Color Interpolation Mode:

Presets: | Flame 4 Radial Distance (radius length): < Pos Y Var (ms): 0o » START END \ 4

Reset Clear Randomize < Radius: 0 » < Vel X: 0o » Color Model Mode:

Mk Patiolan: 184 » < Radius Var. 0 » < Vel X Variance: 59.83 » O RGB © Hsv

<« Life Duration (ms): 1500 » <« Rad Vel 0 » < VelY: 20 » Start Color:

<« Life Dur Variance (ma): 0 » <« Rad Vel Var: 0o » < Vel Y Variance: 165.68 » I V'

" < Emit Rate (# per s): 1 » <« Rad Accel: 10 » < Accel X: 0o » End Color:

< Emit Duration (ms): 1 » <4 Rad Accel Var: 0o » <4 Accel X Variance: 0o » I
Blend Mode:  ADD v Radial Angle Theta (radians): <« Accel Y: 60 »

Background C v < Start Theta: 0o » < Accel Y Variance: 0o »

<4 Theta Var: 0o »

Angular Velocity Omega (radians):

< Omega: " Particle Spin - Size Properties
< Omega Var: 0o » 2 Enable Particle Spin Texture Coordinates:
Angular Acceleration Alpha (radians): < Start Angle (radians): 0o » 4 s0: 0O » <« 10 0o »
<« Alpha: 0 » <4 Start Angle Var (rad): 0o » 4 s 1 > <1 1 »
<« Alpha Var: 0o » < Angular Velocity (rad): 0o » Size:
<4 Anqular Vel Var (rad): 0o » 4 width: 32 » <« height: 32 »
4 < Ang Acceleration (rad): 0o » Scale:
<4 Ang Accel Var (rad): 0o » 4 S Sc 1 » <« S.ScV: 0o »
<4 E.Sc: 1 » <« EScV: 0o »

Blurrr SDK Particle Editor made with Nuklear (game) GUI



The Usual Suspects

Blurrr GenProj

e Blurrr SDK supports dev on
Windows, Mac, Linux, Raspberry
o

 Make apps for Windows, Mac,
Linux, Pi, 10S, Android
o wxWidgets, Qt, Java, Tk, ‘ I

NodeWebKit, etc.

New Project Open Project

e Decided to try QtQuick




RAM Usage Comparison
Mac OS X 10.12

Activity Monitor (My Processes)

CPU Energy Disk  Network

Compressed M... Ports PID

NN
O 06 =~

Process Name Memory Real Mem Private Mem Shared Mem Purgeable Mem

Qt Version

Apple
Calculator
for reference

IUP Version

* BlurrrGenProj

com.apple.dt.SKAgent

., loginwindow

com.apple.appkit.xpc....

. SystemUIServer

storeassetd
com.apple.appkit.xpc....
com.apple.appxit.xpc....
VTDecoderXPCService
accountsd

maworker

maworker
com.apple.appkit.xpc....
maworker
identityservicesd
parsecd
IMDPersistenceAgent
CalNCService
callservicesd

BlurrrGenProj

D & B N O O W S 00N W

N &S N WO S SsS

19.2 MB
88.1 MB
26.0 MB
17.2 MB
16.8 MB
14.5 MB
17.4 MB
18.3 MB
O bytes
52.8 MB
O bytes

O bytes
24.6 MB
O bytes
10.5 MB
17.0 MB
6.4 MB
4.3 MB
14.9 MB

250

68

45976

32336
110
50877
381
452
28745
46172
53295
346
53264

4

ewing
ewing
ewing
ewing
ewing
ewing
ewing
ewing
ewing
ewing

wino
ewing
ewing
ewing
ewing
ewing
ewing
ewing
ewing
ewing

Wing

43.2 MB
90.2 MB
53.9 MB
33.3 MB
32.6 MB
49.9 MB
31.0 MB
30.8 MB
17.7 MB
65.4 MB
21.6 MB

20.4 MB

20.0 MB
28.8 MB
23.2 MB
22.5 MB
28.4 MB

/7.6 MB
13.3 MB
19.3 MB

65.3 MB
64.2 MB
64.0 MB
60.8 MB
59.3 MB
58.2 MB
57.0 MB
54.4 MB
53.5 MB
52.1 MB
49.6 MB

d U

48.8 MB
46.4 MB
46.0 MB
45.4 MB
44.8 MB
43.2 MB
42.9 MB
42.6 MB
40.6 MB
40 4 MR

39.8 MB

20.3 MB
24.1 MB
26.6 MB
14.5 MB
13.8 MB
26.3 MB
11.2 MB
10.5 MB
17.0 MB
13.2 MB
21.0 MB

16.7 MB
19.4 MB
3.4 MB
22.6 MB
10.8 MB
11.1 MB
1.1 MB
6.5 MB
4.0 MB

20.2 MB
21.3 MB
14.2 MB
22.9 MB
19.5 MB

6.0 MB
38.0 MB
19.3 MB

6.0 MB

6.8 MB
10.0 MB

23.2 MB
10.0 MB
42.8 MB
10.0 MB
6.8 MB
25.3 MB
35.0 MB
8.7 MB
7.2 MB

60 KB
O bytes
8 KB

O bytes
12 KB
8 KB

O bytes
O bytes
O bytes
1.1 MB
O bytes

More RAM

Less RAM



RAM Usage Comparison
Ubuntu 12.04LTS

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND More RAM
Qt Version 1058 root 20 © 353m 133m 22m S /7 3.4 8:04.91 Xorg
32384 pinky 20 (B89 7/m 73m 38m S 6 1.9 0:01.08 BlurrrGenProj

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
IUP Version 1058 root 20 © 345m 125m 22m S I 7:56.43 Xorc
11641 pinky 20 CEO694m 20m 11m S O 0.5 39:31.88 BlurrrGenProj
gcalctool PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
for reference 1058 root 20 @ 352m 132m 22m S 4 3.4 8:11.67 Xorg
32511 pinky PCHEENCEA00m 16m 10m S 2 0.4 0:00.30 gcalctool

Less RAM



Qt Launch Time (slow)

@ Finder File View Go Window Help
BlurrrSDKApple

miE) #v o 0

Favorites
L:j Macintosh HD

@) AirDrop

4> Applications
Desktop
@ Documents
0 Downloads

B Movies

Pictures
n Musi Name Date Modified
usic

BlurrrGenProjQt.app

G} awing #  BlurrrGenProjlup.app foday, 7:13 AM
X BlurrrGenPr@iQt.app Today, 7:12 AM 378 MB  Appli
Wl BlurrrSDKInstructions.md Sep 29, 2017, 4:51 PM 65 KB Mark

genproj_swift_android.pl : 37 KB Per] ¢
[=] Frameworks genproj_javascriptcore_android.pl Sep 12, 2017, 8:06 AN 35 KB Per] ¢
genproj_c_android.pl :

ranmenit liia 2097 andenid »l

] Source
=] Library

Devices

Q Macintosh HD

1 of 24 selected, 615.76 GB available

GameVideos

LuaWorkshop

L Bl eIt 3]l A LIOR L



Native/IlUP Launch Tlme (fast)

Finder File Edit View Go Window Help o)) Fri 7:50 AM EricWing Q

BlurrSDKApple P
off) #- o

Favorites
[;j Macintosh HD

\p\l AirDrop
4> Applications
Desktop
[ﬁ] Documents

€) Downloads BlurrrGenProjlup.app

B Movies

Pictures
ﬂ Music
% ewing X BlurrrGenProjlup.app
2  BlurrrGenPro)Qt.app
i BlurrrSDKInstructions.md

= Library genproj_swift_android.pl

=] Frameworks genproj_javascriptcore_android.pl

[ — E—
Name Date Modified Size Kind

Today, 7:13 AM 4.7 MB Appli

] Source

~ ~

genproj_c_android.pl

soanmend liian 2000 andeanid »i

Devices
Q Macintosh HD
1 of 24 selected, 615.76 GB available

GameVideos

LuaWorkshop

. @)D == (I



Then Raspberry Pi happened

Maon 'L‘r' ] e ]’ Q
‘J

.

Irash




Oh, yeah. IUP.

© Tecgraf/PUC-RIo
(lup@tecgraf.puc-rio.br)

A
?IUP - Version 3.22 Google Search

WebBook | ¥4 —— Y &
IUP

=~ Product I U P

Overview

Availability Portable User Interface

Support
Credits Version 3.23

Documentation
Publications

IUP is a multi-platform toolkit for building graphical user interfaces. It offers a simple API in three basic lanquages: C, Lua and LED.

Copyright/License IUP's purpose is to allow a program source code to be compiled in different systems without any modification. Its main advantages are:
Download

SVN e high performance, due to the fact that it uses native interface elements.
History o fast learning by the user, due to the simplicity of its APL.

To Do
Comparing
Gallery

Screenshots Project Management:
Guide

Tutorial Antonio Escano Scuri

This work was developed at Tecgraf/PUC-Rio by means of the partnership with PETROBRAS/CENPES.

(][]

+]

System
Attributes
Events and Callbacks

Tecgraf - Computer Graphics Technology Group, PUC-Rio, Brazil
http://www.tecgraf.puc-rio.br/iup
Also available at http://iup.sourceforge.net/

+]

+]

+]

Dialogs

+]

Layout Composition
S IDCEEMDPrE MNMET




Why does native Ul matter?

* Already mentioned RAM & Performance

* Also usability conventions



Cocoa Discontinuous Text Selection

@ . Untitled 370.rtf
s Halvetica v Regular v 112 v BB B| J |} a

vvvvvv

||
4

2. CocoaTouch
3. Android
4. Emscripten

1.Can select text vertically

The quick brown fox jJumped over the lazy dog.

o 1. Can cut & paste
f

2. Can select multiple
discontinuous sections

1. Can cut & paste




FRIIAI VI wwivaav LR A (ST AN iy I‘L’JVIyOLC e I'\IIOIYLC LAATR A =L L") ) WA AL 1 VWio ¥ \ono ryuinauvryy LA 2
‘\ B ied 15
upcocoa_text.m
M2 QMANS T o B3 B c ©,
up_loop.c
¢ up & Q ¥ A Done Identity and Type
h wp_loop.h i
. #include <memory.h> Name | iup_object.c
¢ lup_mask.c p . ~
Type Defoult - C Source v
h up_mask.h #include "iup.h"
¢ iup_maskmatch.c Location Relative to Group v
1 f. l— :-‘ " . ,"‘ -!.l-. .'1“- ' 1 'J‘
h up_maskmatch.h 3?7;JJJ,P ?L‘ obje | iup_object.c
Ty~ TR #include "iup assert.h' Full Path [Users/ewing/Source/GIT/
r MasKkparse. ‘ . ‘ " 26 '
¢ 1UP- #include "iup_register.h" lupMac/iup315/src/
h iup_maskparse.h #include "iup_names.h" lup_object.c
up_menu.c 18
h up_menu.h , A D 1] [_]
static % 1HandleCreate(void)
¢ lup_messaged|g.c {
¢ Up_names.c ndle *ih (Ihar )malloc(sizeof(Ihandle));
h iup_names h memset( 1h' 0, si ‘-I-.--‘r( Thand] ) ) .
¢ up_normalizer.c ] _ .
B | ih=>s1g(@0) = '1';
iup_normalizer.h . . o
P- ih->sig(1) = 'U'; N
¢ | lup_object.c ih=>sig(2] = 'P';
h iup_object.h ih=->sig(3) = ©;
¢ up_open.c . _
. ih=>serial = =1;
¢ Up_pregialogs.c
h iup_predialogs.h ih=> b = iupTableCreate(IUPTABLE _STRINGINDEXED);
¢ up_progressbar.c

w
b
n
n

iup_object.c

®» TODO

e jup_label.c —
W jup_label.h

e iup_layout.c

M jup_layout.h

e iup_layoutdlqg.c

e jup_ledlex.c

v jup _ledlex.h

e jup_ledparse.c

e iup_linefile.c

i jup_linefile.h

- 1up_hnk.c

@ jup_list.c

N iup_list.h

e iup_loop.c

n iup_loop.h

@ jup_mask.c

i iup_mask.h

e iup_maskmatch.c
iup_maskmatch.h

-

6: Android Monitor [ Terminal

X o

¢ lup_object.c - Android - [~/Source/GIT/lupMac/iupAndroid/Android]
P> [ L

“~ Android:iup [assembleRelease]

iuptestapp x C ' lupActivity java X e iup_object.c x T

4 Match Case

lude <stdio.h>
je <stdlib.h>

<memory.h>
ude "1up.h"

, “iup_object.h"
#include "iup_assert.h"
' ude "iup_register.h”
#include "iup_names.h"

static Ihandlex iHandleCreate({void)

{

AN

Ihandle xih = (Ihandlex)malloc(sizeof{Ihandle));

lupLabelHelper.java %

Regex

ﬂ ?
«»6 Gradle projects  +
D+ - @ 3 =
' Android
** Android
e :iup
i Tasks
jandroid
3 build
& assemble
assembleAn
& assembleDe
-assembleRel
& build

buildDepenc

Z buildNeedec
& clean

& cleanBuildC:

compileDeb

¢ compileDeb

roomnileNeh

() Event Loqg w| Gradle Console

J
”

3jpesn

|[2PCK PlOJpUY

Find Buffer:
Cmd-E, Cmd-G

Native (top)
VS.
Java Android Studio (bottom

1.Cmd-E to put into Find
Bufter

2. Cmd-G to find next




Services & Menu Built-ins

Native (left) vs. Qt (right)

@ BlurrrGenProj File Edit Format View Window Help

O () Blurrr GenProj

Project Name: hello world

Template Type: Default SDL i
Language: C ﬂ
Project Name: hello world
Project Directory: Your new project folder will be created here Select... Template Type: = Default

Language: C

Project Directory:

Restart Wizarg

‘,'.'
4

1. Make Upper Case

ﬂ'
a

Select...




Services & Menu Built-ins

Native (left) vs. Qt (right)

@ BlurrrGenProj File

@ @ Blurrr GenProj

Project Name: Hello World

<

Template Type: Default SDL

- L3
Language: C v
Project Name: hello world
Project Directory: Your new project folder will be created here Select... Template Type: = Default &
Language: C 2
Project Directory: Select...

Restart Wizard

2. Ctrl-Cmd-D (or Services Menu) to activate Dictionary



Accessibility

Microsoft, Apple, Google spend enormous effort to make their platforms
accessibile to people with special needs

Built-in behaviors are automatic if you use their stuff
Many non-native app miss this

Selling to the government usually requires apps to be Accessible



Accessibility -> Display

@ Slack File Edit View History Window Help

N a ) % @ & «) 'E Thul10:07PM EricWing Q =

2 mE o

Desktop &
Screen Saver

[ ]

Displays

Project Name: T
Mission
Control

General Language
& Region

Template Type: Default SDL

Language:

Keyboard

Project Directory: Your new project folder will be created here Select... CDs & DVDs

-

, Startup
Restart Wizard ' Disk

>

Network

Internet
Accounts

App Store Bluetooth

0 = 5.: Android:iup [assembleRele;

[ Android

Android Project Files Problems 9 :1: | ¥k~ |+ lupFontHelper.Javi
- A A
iup Nt N8

Users &

Date & Time Time
Machine

Parental
Controls

| manifests
| java
] br.pucrio.tecgraf.iup
| br.pucrio.tecgraf.iup (androidTest)

br.pucrio.tecgraf.iup (test)
Jcpp

Flash Player

'+ 1:Project

>

i iup (Shared Library, ~/Source/C MagicMenu  MagicPrefs Perian

o] 7:Structure

iy iupimglib (Shared Library, ~/Sc

| .;‘; res Al o AR SR ¥

# assembleDebug
& assembleRelease
& build

#* buildDependents
& buildNeeded

iuptestapp
iuptestappwebbrowser
iupweb

manifests

java

+ Captures

-l e-

op | 10/12/17
~ 9:58PM Platform and Plugin Updates: The following components are ready to undate: Android Emulator, NDK, Android SDK
L) Platform-Tools, Android SDK Tools

5 Build Variants

- 9:58 PM Cradle sync started
&

—_

9:59 PM Cradle sync completed

 —

-u_u

2: Favorites

": TODO Wi 6: Android Monitor [ Terminal 1 EventLog |w| Gradle Console

[] Pplatform and Plugin Updates: The following components are ready to update: Android Emulator, ND... (9 minutes ago) 7:1 LF+ UTF-8%

Event Log B~ L

Security
& Privacy

Trackpad

Extensions

Accessibility

Q

Quicktime X

[3pOoM pioJpuy @

Spotlight

Printers &
Scanners

®

Sharing

L N

ARM

Notifications

|

Project Name:
Template Type:
Language:

Project Directory:

f

swift-arm -

ewmaliling
@) All Threads

Channels

# general

# random

Direct Messages
slackbot

ewmailing (you)
+ Invite People

Apps

C

Default u
[V

Select...

#general

e

easy to convert
hpux735 5:58 PM
cool!

RNeese 5:55pM
you apt-get install alien

rename the swift-3.1.1.tgz to .tar.gz
alien -v swift-3.1.1.tar.gz and it does the work
so then you can push ut debs

hpux735 404 PMm
If | were to make them longer-term I'd probably make a DEEBIAN

rontrol file the richt wav_ | inst don't have the tfime at the

@ ©

2




Microphone Speech-to-Text

Native (left) vs. Qt (right)

@ BlurrrGenProj File Edit Format View Window Help

O (2 Blurrr GenProj

Project Name:

Template Type: Default SDL i3
Language: C u
Project Name:
Project Directory: Your new project folder will be created here Select... Template Tyve: Default -
Language: C T
Project Directory: Select...

Restart Wizard

® FNn-Fn to activate




lUP the research side

e |UP started as a research project for good reason

e How can you make a cross-platform interface when the native interfaces for
every platform are so drastically different?

« How do you provide access to features that not all platforms may support?

 And how do you do this without constantly changing/breaking the API,
especially when new platforms are introduced?

 How do you deal with different sizes for widgets

e Since every platform uses a different programming language for their native
development, how do you deal with this in a flexible and cross-platform way?



JUP Solutions

 |[UP’s core and public API are implemented in pure C, because C is the
one language that every language can talk to

 Platform backends are implemented in each platform’s native language
using the native widget set

* |[UP does not employ language subclassing since that can’'t be expected
to work across all the platforms.

* |nstead IUP uses attributes to set properties



JUP Attribute Solution

IupSetAttribute (button, "TITLE", “OK") ;
IupSetAttribute (button, "ACTIVE", "NO"); // disables button

e Can scale to cover entire native API features
* Does not require breaking/changing the API

 Unsupported properties on platforms can simply ignore the feature
request

 Makes IUP simple to learn/use



IJUP Designed for Language Bindings

 Recognized most people don’t want to write in C, so API was designed for
easy binding

o Small API
o Attributes help keep it small
* |ua bindings first class citizens

* Lots of other language bindings



IUP LED: Textual Layout Description Format

 Think: Windows XAML, Android XML layout, Apple Interface Builder XIB
e Optional: (can do everything programmatically)

 Normally runtime, but optional compiler to convert to compile time

* Optional use case: Can have different LED files for different platforms

e Example:

btn button[ACTIVE=NO] ("OK”, action ok)

dlg dialog[SIZE FULLXFULL TITLE = "Test"](btn)



lupLayoutDialog: (Live) Run-time Layout Editor

Real app/GUI on left Layout Editor on Right

Dialog Layout - H X

Dialog Layout

m | [dialog] lupButton Test @

=42 [hbox]

=5 [vbox] &Text && Test(caoa
& [button] &0K
& [button] &Text &8 Test(cssr| [LEX] |

® [button] Text! 1ISecond Line

N

C

v [button] Text?
» [button]
OKI | 5 @ [label] "seplabel”
— = [vbox]

@ [button] Images

& [button]
TeXt1 & [button]

Second Line ® [button] Text3 " IUP_NAME((
@ [text] "text”

Text?
J|<b>Second Line</b>

Text & Test(ca6aoé) |

Text2
<b>Second Line</b>

||




Other official IUP accessory libraries

* |lupCD (Canvas Draw library)

» Uses the native 2D drawing AP| on each system to implement “non-
native” widgets (like Qt)

 Easy way to create new, cross-platform widgets
* |upPlot: Plot/graphing library built on lupCD

o |lupGL: OpenGL



lupCocoa

» Definition: Cocoa
 The framework (library) you write native Mac applications in
* Provides lots of widgets, e.g. Text, Buttons, Windows, etc.
e Name is pun on “Java”

* Favorite coffee vs. Favorite hot beverage



lupCocoa

Definition: Objective-C

The native programming language you write Cocoa applications in
It is a 100% pure superset of C (which C++ can’t even claim)

ODbj-C adds an object system and powerful runtime inspired by
Smalltalk.

(Strange) Syntax was designed to avoid conflicting with C/C++, which
allows intermixing all 3 languages in the same file



Quick Overview on Implemented things

 Cocoa is pretty straight-forward and matches well with Windows & GTK
* |lupCocoa is not finished but...
e |t is also further along than most people think

* (I'm now shipping the Mac IUP version of BlurrrGenProj seen eatrlier.)



Dialogs, Labels, & Buttons

Hello World 1 5\l € HellowWorld 1 pMw

~ Hello world from IUP oMuw.
Hello world from |UP »\Lw. l'-'?" ’

Hello World 1 A%

\ Hello world from [UP asl..
/



(Input) Text

First Line First Line \
Sraeais Line Big Second Line Big
Third Line Third Line |
more more

¢ ) id

Single Line Text Single Line Text

Multiline:

First Line
Second Line Big Big Big
Third Line

more
mnre

Single Line Text




Progress Bar
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File Dialogs

- ‘ apEIeDIgiest

tecgraf H iup ’

Look in: | ) iup € % v mv | = ‘
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lupCanvas Test




Some Impedance Mismatches

 Event Loop

* Application Menu system



Cocoa Event Loop

 Cocoa wants to control the event loop
e You are not supposed to pump it yourself
* Yes, there are ways around this, but has been known to break things
 Modal windows
* menu bar behavior

e (Game Center



Application Menu

Finished running TestApp : TestApp

= ‘;L\v TestApp » B My Mac

lupMainMenu.xib
B 52 Q AN &
" 5] iup
: @Cocoa.framework
up

srcweb

include

SrcC

COCOa

h IUPCocoaVe..xtFieldCell.

h

m IUPCocoaVe... xtFieldCell.m

XD

lupTextSpinner.xib

CanonicalS...ceMenu.xib

Canonical...owMenu.xib

lupMainMenu.xib
lupOutlineView.xib

lupcocoa_calendar.m

lupcocoa_info.m

ilupcocoa_clipboard.m

ilupcocoa_text.m

lupcocoa_toggle.m

lupcocoa_progressbar.m

< 5 iup iup src

@ Placeholders

File's Owner
First Responder
34 Application

ﬁ Objects

W@ Delegate
8@ Font Manager
= | Main Menu
== MacCocoaAppTemplate

Menu

== About MacCocoaAp...

=== Separator
== Preferences..
== Separator
== Services

== Separator

== Hige MacCocoaApp...

== Hide Others
== Show All
== Separator

== Quit MacCocoaApp...

lupMainMenu.xib

Build

lupcocoa_text.m

lupMainMenu.xib (Base)

Undo
Redo

Cut
Copy
Paste

Paste and Match Style

Delete

Main Menu

Select All

Find

== Edit E Menu

MacCocoaAppTemplate File m Format View Window Help

kZ
382z

g X
& C
BV
N{3#EV

==

Spelling and Grammar
Substitutions
Transformations

Speech

= File

L]

* Using: lupSetGlobal("MENU", (const char*)main_menu);

* |nstead of per-window: lupSetAttributeHandle(dialog, "MENU", main_menu);
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That’s lupCocoa

e But...



But it’s 2017...
Mobile Revolution started in 2007

e 270 million PCs shipped in 2016 (Gartner)

* 1.5 billion smartphones shipped in 2016
(Gartner)

 PC sales declining

Gartner Says Worldwide PC Shipments Declined 3.6 Percent in Third Quarter
of 2017

Traditional Promotions, Such as Back-to-School Sales, No Longer an Effective Growth Driver

STAMFORD, Conn.--( )--Worldwide PC shipments totaled 67 million units in the third quarter of 2017, a 3.6 percent
decline from the third quarter of 2016, according to preliminary results by Gartner, Inc. This is the 12th consecutive quarter of declining
PC shipments.

Tech Bl Chart of the Day

Five Years Past Peak PC
Worldwide PC shipments from 2006 to 2016 (in million units)

+7% +6% +14% +4% -4% -10% -1% -8%

313.7
287.7

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

BUSINESS INSIDER

2016

statista %a




Google switching to Mobile-first indexing
Google Webmaster Central Blog

Official news on crawling and indexing sites for the Google index

Mobile-first Indexing

Friday, November 04, 2076
e Mobile versions of sites will be used for
ranking

Today, most people are searching on Google using a mobile device.
However, our ranking systems still typically look at the desktop version of a
page’s content to evaluate its relevance to the user. This can cause issues
when the mobile page has less content than the desktop page because our
algorithms are not evaluating the actual page that is seen by a mobile

searcher.

To make our results more useful, we've begun experiments to make our

index mobile-first. Although our search index will continue to be a single

index of websites and apps, our algorithms will eventually primarily use the

mobile version of a site’s content to rank pages from that site, to



EVENITS v RESEARCH v

Mobile game revenue finally surpasses PC
and consoles

Two-thirds of the world now has a mobile phone in their pocket, and apparently a lot of them are spending

money on games. A new report from industry analyst DFC Intelligence found that mobile games revenue

exceeded PC and console revenue for the first time ever in 2016.

The mobile games market grew 32 percent to reach $38 billion last year, and according to market analyst Newzoo,

will reach $65 billion in 2020. In China, tech giants Tencent and NetEase both doubled their revenue. NetEase

overtook Tencent as the No. 1 mobile publisher last year, but Tencent is still the largest gaming company in the

world and has a huge presence in not just mobile but in the PC gaming world as well with subsidiaries like League

of Legends studio Riot. It reported a 58 percent increase in Q1 this year and is currently valued at $316 billion.




JUP for 1I0S & Android

 Good News: IUP's original design seems flexible enough to handle this
e “Attributes” instead of too many hardcoded APIs

 We have “lupDialog” and not “lupWindow”

e But... requires some careful design/thought on how things should map/
work on mobile



Example “Thought-Exercise”:
What does “Dialog” mean for mobile?

e “Dialog” is a "Window” on Desktop
e 10S: While a UIWindow exists, the paradigm isn’t good for multiple dialogs
 The more common and useful construct is the UlViewController

* Android: The corresponding construct is an Activity



10S: UIWindow is not the
best mapping for Dialog

* Not obvious how to deal with multiple dialogs
o Use Safari as an example of multiple UIWindows

o Safari “switching” behavior is not built-in

iIOS Safari

Stand-in for showing ho




10S UlViewController E.
& Android Activity

 Both UlINavigationController & Activity drill down
& back through a stack of views

e Users expect this behavior

e Behavior is built-In

......

IOS Music app

Example of Drill-down Navigation



S0 let’s implement it and put it all together

 Demo: Show a singular IUP program
 Runs native on all platforms

* Feels natural for every platform



Demo Program: Create Dialog & Button (recursive)

var g_buttonCounter = 0; *Fun Fact: Written in Swift using bindings to IUP

func BlurrrMain() —> Int32 {
LupOpen(nil, nil)
IupSetFunction("ENTRY POINT", IupEntryPoint);
TupMainLoop ()
return 0;

I3

func IupEntryPoint( ih:0OpaquePointer?) —> Int32 {
g_buttonCounter = 0
return ShowNewDialogCallback(nil)

L

func ShowNewDialogCallback( ih:0OpaquePointer?) —> Int32 {
let button = IupButton(nil, nil)
TupSetStrAttribute(button, "TITLE", "Iup Button \(g_buttonCounter)")
IupSetCallback(button, "ACTION", ShowNewDialogCallback)
let dialog = IupDialog(button)
IupSetAttribute(dialog, "SIZE", "QUARTERxQUARTER'")
IupSetStrAttribute(dialog, "TITLE", "Iup Dialog \(g_buttonCounter)")
IupShow(dialog)
g_buttonCounter += 1
return IUP_DEFAULT



W

Ubuntu

—_—
(@]
e

pinky@Ubuntu16vb: ~/TEMP/IupSwift /BUILD/Linux

pinky@ubuntulévb:~/TEMP/IupSwift/BUILD/LinuxS$S make
[ 12%] Built target IupSwift_SyncIcons
[ 12%] Built target IupSwift_SyncLibraries
[ 62%] Built target IupSwift_SyncResources
[ 62%] Built target IupSwift_SyncPlugins
[100%] Built target IupSwift
pinky@ubuntulévb:~/TEMP/IupSwift/BUILD/Linux$ make clean
pinky@ubuntui6vb:~/TEMP/IupSwift/BUILD/LinuxS$S make
' 12%] Embedding icon /home/pinky/TEMP/IupSwift/icons/1linux/icon.png
12%] Bulilt target IupSwift_SyncIcons
12%] Built target IupSwift_SyncLibraries
25%] Embedding resource /home/pinky/TEMP/IupSwift/resources/icon.bmp
37%] Embedding resource /home/pinky/TEMP/IupSwift/resources/VeraMono.ttf
50%] Embedding resource /home/pinky/Source/Blurrr/Release/BlurrrSDKLinux/boots
trap/SharedCMake/C/resources/BlurrrSDK3rdPartyLicenses.txt
[ 62%] Embedding resource /home/pinky/TEMP/IupSwift/resources/gamecontrollerdb.t
xt
[ 62%]
[ 62%]
[ 75%]
[ 87%]

z )
| )
1)

Built target IupSwift_SyncResources

Built target IupSwift_SyncPlugins

Building Swift object CMakeFiles/IupSwift.dir/source/main.swift.o
Building Swift object CMakeFiles/IupSwift.dir/source/BlurrrMain.swift.o
[100%] Linking Swift executable IupSwift

[100%] Built target IupSwift

pinky@ubuntulévb:~/TEMP/IupSwift/BUILD/LinuxS makel

© © @ Blurrr GenProj

LiInux (amao4




Raspberry Pi (Raspbian)

- ’3 @ _ElurrGerFroj -pi@raspberrypi:~,"TEMP,.-"iu... U fr"Ell (o | 0 %|06:14

i |

CPackSourceConfig.cmake
pi@raspberrypi:~/TEMP/iupswift/BUILD/Raspbian
[ 0%] Built target IupSwift SyncPlugins
[ 12%] Built target IupSwift SynclIcons
[ 62%] Built target IupSwift SyncResources
[ 62%] Built target IupSwift SynclLibraries
[100%] Built target IupSwift
pi@raspberrypi:- EMP/1iupswift /Bl

¢

./ IupSwift




Windows
¥

Recycle Bin

pinky@DESKTOP-6FAN3S] ~/TEMP
$ swiftc -I ~/SOURCE/OFFICIAL/iup/include -import-objc-header SwiftAPI.h main.s
wift SwiftAPI.o -o main.exe -L ~/SOURCE/OFFICIAL/1up/1ib/gcc4_64/ -11up -lkernel

32 -luser32 -1ole32 -1comd1g32 -lcomct132 -1gdi32 -loleaut32 -lwinspool -Tladvapi
32 -1shel132 -Tuuid

pinky@DESKTOP-6FAN3S] ~/TEMP
Cygwin64 & ./main.exe

Terminal ghe'l'lo
PulTY
g 5:46 AM
S® Search Windows o 2 . ﬁ =] [E A ) T ol L]

*Fun fact: Swift on Windows is still extremely experimental
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lupCocoaTlouch

* Very similar to Mac

* APIs are a little different (UIView instead of NSView), but semantically
similar



10S Event Loop

* Apple controls the event loop (same as Mac)

 More rigid than Mac



lupAndroid

e All Android apps must use the Android SDK which is in Java
* You cannot escape this
 Android GUI APls are completely in Java

 Android NDK was later added to allow for C & C++ development



The Android NDK “Really Does Suck”

John Carmack - “"Half-baked”, "Really does suck”

Second class citizen on Android

Almost no Android libraries are provided in the NDK

Lots of things are broken, slow to get fixed, it ever

Word on the street (few years ago): Only 2 full-time Google engineers + a few part time

e Consistent with number of Google employees on NDK mailing list

* No slight intended on those 2 engineers. Valiant effort. Googl|

* Google: Among the richest, powertul companies in the wor

and this is the best effort Google chooses to put in. Shametf

e treats them as the black sheep.

d with #1 dominance in mobile,

ul.

 Android is 9 years old. Our pleas are ignored. Public ridicule is the only tool we have left.



Android’s obsession with (Java)
God Objects

added in API level 1

° Constants Ctors Methods | Inherited

ConteXt CIaSS C O nteXt Methods | [Expand All}
public abstract class Contex

* Activity class extends

* Application class




Android file system and the .apk

* Files that ship with your app are inside the “.apk” (think .zip)
 Can't use standard C file family (fopen, fread)

* Needs a "God” object from a Context class to get an AAssetManager

- AAsset™ AAssetManager open (AAssetManager *mgr, const
char *filename, 1nt mode);

o Existing cross-platform (ANSI) C/C++ libraries won't work without
modification



An Activity is a Context

added in AP level 1

A " , Constants | Inherited Constants | Fields
Ctl\/lty Ctors | Methods | Protected Methods | Inherited

Methods | [Expand All
public class

« Common mistake is to try to keep a Activity
. . extends ContextThemeWrapper implements
reference to an Activity for the life of a p
program

* They typically come-and-go in most apps

— android.app.Activity




An Application is a Context

 Created my own lupApplication class App ‘ iCatiOﬂ
 Will provide a public way to retrieve it {0 BEEEEEREEEREERESED
he|p Other |ibrarieS in your app extends ContextWrapper implements ComponentCallbacksZ

 Does mean that any other library that uses
this same approach is incompatible with
lupAndroid

— android.app.Application

Known Direct Subclasses




Android Event Loop

Android controls the event-loop. PERIOD.
Never block the event loop

You cannot manually pump the event loop

Will impact lupMainLoop and start up sequence

Also, there is no "int main” because we are Java, not C



Android (main) UlThread

 All GUI APIs must be called from the UlThread

 \Working around the event-loop design with a background thread is usually a
mistake

 Makes you second-class citizen on the platform (can’t directly call APIs)
 Road-block when using single-threaded languages

 Must understand threading model of your app, the library, and the OS
* Callbacks must be redirected back to the proper thread of the handler

 Performance usually suffers because of so many locks, context switches



lupEmscripten (Web Browser)
Chris Matzenbach

 One other major platform to discuss

* Native vs. Web fight is not over



lupEmscripten

Chris Matzenbach



Core Idea

e Do | write a native application or a web application? Must
make a choice

e Why not treat the web browser like any other platform?
e This Is our core idea: let’s take our native programs and

deploy them to the web browser - as if it were any other
platform



JavaScript - the problem
child

e While many options exist for native development, when it comes to the web,
there’s only one choice - JavaScript

e |n the past this has always required a re-write for native apps

e Solution? The Emscripten compiler, released in 2014



Rocket Launcher P

-
" ‘ ™~ 4'.\ S - e
BN A SIN, N
i'\‘-\ 4 — ~
: R \ \
\ \ :$' | ————
oy e




Emscripten and the Birth of
the ldea

What is Emscripten? C/C++ to JavaScript compiler, released in 2013

The Unreal team ported Unreal Engine 3 to the browser using
Emscripten in just four days

While impressive, everything is drawn onscreen. We need something
better - native web widgets

lupEmscripten - the first cross-platform library using the browser’s
own native widgets



How does this work?

In order to render native web widgets, we need to call into JavaScript
to access the DOM APIs

Emscripten didn’t intend for us to modify the JavaScript side

We do have the abillity to call into external JavaScript functions - from
there, we can access the necessary APIs to draw native widgets

This is what differentiates us from other cross-platform libraries that
also compile for the web



External Function Example

extern int emjéTest_GetInt(int widget_id);

// here 1is our C function, which will make use of our external JavaScript function
int emscriptenExample(int widgetID) {

// here we call our external function, as if i1t were any other C function
int val = emjsTest_GetInt(widgetID);

return val;

}

E/ Library which holds our external JavaScript functions
var Library = {

emjsTest_GetInt: function(widget_id) {
// pretending this returns an int (really returns a string)
return document.getElementById(widget_id).1innerHTML;

}
e



Widget Creation

e User defines the widget they want in lup, which we can access on the C-side. How do
we get this over to JavaScript?

e Emscripten does not allow us to pass objects over the C/JavaScript bridge
e No stack API like in Lua
e \We can, however, pass integers across

e We utilize a global ID map that maps integers to objects, serving as a proxy and
allowing us object access on both sides of the bridge

e Each side references the same ID along with their own ‘interpretation’ of the widget



Label, Input Text and Button

e Here we have a super simple form, showing the label, input
text and button widgets

7 lup Activity Title

& S5 C @ filejuserl @ © @ | up Activity Title

& (O file:///Users/matzy/Deve

Name:

, Name:
Email:

Email:
Submit

Submit




Dialog, Label and Button

e Here we have an external dialog (aka “pop-up”) with a simple label and button

Untitled
file:///Users/matzy/Development/lupE

@ about:blank

| Hello world from IupEmscripten!
Hello world from IupEmscripten!

Button
Button

Mozilla Firefox

about:blank

Hello world from IupEmscripten!

Button




List - Dropdown

e Standard dropdown list; sizes automatically based off of largest item

3 lup Activity Title

< C lup Activity Title
:iD Apps |
| &= | () file:///Ug
.
v Gold
Silver Gold T
Bronze Goid | EURP
Latao Silver ,O
R Bronze Silver
| Latao Bronze
None Lat3o

None




List - Multiple

e Multiple selection list; user can hold down command/
control to select/deselect multiple items within list

]

—

® [I..Y" B US$ 1000

US$ 2000

3 & (D file:///Users/matzy/ US$ 300.000.000

_ Strawberry Shortcake vs. B. Pudding
N lup Acti -

L —

. .4 US$1000
< - C @flle.//_ YT

-US$ 300.000.000
US$ 1000 Strawberry Shortcake vs. B. Pudding
US$ 2000

US$ 300.000.000
S

trawberry Shortcake vs. B. Pudding




List - Editbox+Dropdown

e List type that functions as a dropdown, but also allows user
to type in the input box, narrowing down the selections

9 lup Activity Title X

v/‘\v
! !
-

lup Activity Title

=

USH . @ tile://[Users/matzy ﬁ lup Activity Title —+
US$ 1000 )
US$ 2000 US$ < G a8 file:///Users/matzy/Deve
US$ 300.000.000 —
: US$ 1000
US$ v
US$ 2000
US$ 300.000.000 US$ 1000
US$ 2000

US$ 300.000.000



Memory Management

Emscripten follows a C/C++ paradigm and assumes we
manage memory ourselves - no garbage collector

lup manages the memory for us through the use of Map
and UnMap functions

However, any objects we create on the JavaScript side will
be garbage collected once we return from the external
function call

How do we prevent this from happening?



The Global ID Map!!

e The answer is our global ID map - because a reference to
the object exists in the ID map, it prevents the object from
being garbage collected by JavaScript

e |ikewise, by calling into JavaScript from lup’s UnMap
function, we can remove the object from the ID map,
ensuring it is garbage collected by JavaScript



Event Loop

e As Eric mentioned, lup wants to control the Event Loop.
We cannot let that happen!

e We need to let the web browser and JavaScript control the
Event Loop. There is no other option.



What have we learned?

The native experience lup promises can be brought to the
web

The web backend allows your applications to be more
portable than ever

e |f your user’s device can run a web browser, it can run your
application

e You no longer have to make the choice between native vs
web!



Bringing Everything Together

* A few changes to IUP are needed



lJUP needed changes
(for all platforms)

 Rules:
 (Unchanged) Legacy code must continue to still run as before

 But those who want the new platforms must opt-in by conforming to
the new (slight) changes

e EXisting platforms are updated to work with these new changes



JUP Init (Legacy)

int main(int argc, charx argvl[])

1
IupOpen(&argc, &argv);
CreateYourGui(); // your stuff here
IupMainLoop();
IupClose();
return 0,



JUP Init (Old vs. New)

void TupExitPoint ()

int main(int argc, charx argvl[])

{

IupOpen(&argc, &argv);
CreateYourGui(); // your stuff here
IupMainLoop();

IupClose();

return 0;

1
h

IupClose();

void TupEntryPoint()

{

h

TupSetFunction(“EXIT_CB",
(Icallback)IupExitPoint);
CreateYourGui(); // your stuff here

int main(int argc, charx argvl[])

{

LupOpen(&argc, &argv);

TupSetFunction(“ENTRY_POINT",
(Icallback)IupEntryPoint);

LupMainLoop();

return 0;



JUP Init (Old vs. New)

void TupExitPoint ()

int main(int argc, charx argvl[])

{

IupOpen(&argc, &argv);
CreateYourGui(); // your stuff here
LupMainLoop();

IupClose();

return 0;

{
}

IupClose();

—

void TupEntryPoint()

{

h

IupSetFunction(“EXIT_CB",

(Icallback)IupExitPoint);

CreateYourGui(); // your stuff here

int main(int argc, charx argvl[])

{

IupOpen(&argc, &argv);
LTupSetFunction(“ENTRY_POINT",

return 0:

(Icallback)IupEntryPoint);

IupMainLoop(); \

Acts as explicit Opt-in for new behavior



{

JUP Init (Old vs. New)

void TIupExitPoint()

IupOpen(&argc, &
CreateYourGui()
IupMainLoop(
IupClose();
return 0;

{

{

pClose();

void TupEntryPoint()
{

TupSetFunction(“EXIT_CB",
(Icallback)IupExitPoint);
reateYourGui(); // your stuff here

int main(int argc, charx argvl[])

IupOpen(&argc, &argv);
TupSetFunction(“ENTRY_POINT",

(Icallback)IupEntryPoint);
TupMainLoop();
return 0;



JUP Init on Cocoa/Cocoalouch

void TIupExitPoint()

{
IupClose();
}
void TupEntryPoint()
{
TupSetFunction(“EXIT_CB",
(Icallback)IupExitPoint);
CreateYourGui(); // your stuff here
}
1. Starts native event loop int main(int argc, charx argv[])
: {
2.Calls lupEntryPoint TupOpen (&argc, &argy):
3.May never return TupSetFunction(“ENTRY_POINT",

(Icallback)IupEntryPoint);
IupMainLoop();
return 0,




|JUP Init on Android

void TIupExitPoint()

{
IupClose();
}
void TupEntryPoint()
. . {
Designated Ent.ryPOmt I TupSetFunction(“EXIT CB",
for Android (Icallback)IupExitPoint);
CreateYourGui(); // your stuff here
}
int maddlint arp charx argvl])
{
Tup f 4,C, &argv);
Never gets called =——————p TupS cion(“ENTRY_POINT",

(Icallback)IupEntryPoint);
Tuz OF

r |



JUP Init on Emscripten

void TIupExitPoint()

{
IupClose();
s
void TupEntryPoint()
{
TupSetFunction(“EXIT_CB",
(Icallback)IupExitPoint);
CreateYourGui(); // your stuff here
I3
1.Must not block int main(int argc, charx argvl[])
- {
2.Calls Iup.EntryP.omt TupOpen (&argc, &argy):
3.Returns immediately IupSetFunction(“ENTRY_POINT",

(Icallback)IupEntryPoint);
IupMainLoop();

main finishes, but our %’return F

application continues to run




IUP Init on Updated Existing Platforms

void TIupExitPoint()

{
IupClose();
}
void TupEntryPoint()
{
IupSetFunction(“EXIT_CB",
_ (Icallback)IupExitPoint);
Used to detect opt-in to CreateYourGui(); // your stuff here
activate new behavior !

int main(int argc, charx argvl[])

{

IupOpen(&argc, &argv);

1.Blocks, manually pumps event loop IUPSEtF“““‘E?SE%E&?&””E;%r oint)
. . . U oint):
2.Calls lupEntryPoint on first time ey 7pMainloop(): e

3.Returns on Quit \ return 0;



lup Init Is cross-platform again

void TIupExitPoint()
{

h

IupClose();

 Legacy Apps:
void TupEntryPoint()
{

 Don’t design around manually TupSetFunction(“EXIT CB",
pumping the event loop et evourC (-%faubaCk)I”pEX]ic]EPﬁi”t);
(nested lupMainLoop()) \ reateYourGui(); // your stu ere
« If you need to poll, use {int main(int argc, charx argvl[])
lupTimer to poll with TupOpen(&argc, &argv);
periodic callbacks LupSetFunction(“ENTRY_POINT",

(Icallback)IupEntryPoint);
IupMainLoop();
return 0,



Threading Model becomes more rigorous

« Cocoa, Cocoalouch, Android, Emscripten all must be on the main thread
* |[UP was ambiguous about threads

 That needs to be formalized to require people to write on the main thread



Putting it all together:
Final questions & demos

e “How far can | take it?”



e Yes!

Can | use custom or platform-
specific code in my IUP app?



Example: lupBork

bork = re.compile[]|
text <- {~ 1tem* ~}
WordChar <- [A-Za-z']
NotWord <- ["A-Za-z'] , =
item <- ProcessedWord / NotWord

e Last year demo: LuaCocoa (Muppet)

Swedish Chef translator
ExemptWord <- ‘bork' / 'Bork'

» Written with LPeg / Lua EndOfParagraphPunctuation <- [.!?]%nl
-> ‘Bork Bork Bork!’

* This year: Ported to IUP AccentSyllable <- 'an' —> 'un
/ 'An' -> 'Un'

‘au' -> 'oo'

'Au’ -> '0Oo’

'the' -> 'zee'

'The' -> 'Zee'

* Single cross-platform Ul written in IUP

* Native speech synthesizer

N~ NN N N N N N N

. . 1 1 _> lfl
implementation for each platform v o g
lwl _> lvl
IWI > IVI



Solution Explorer

Da lupBork (Running) - Microsoft Visuul Studio

Edit View Project Build
o - ¢ M

Process: [26528] lupBork.exe

Debug

Solution Explorer

B O-S AR O -

(%] ALL_BUILD
p =B References
4 External Dependuencics
B CMukelists.txt
%] INSTALL
(%! lupBork
=B References

Heuder Files
Source Files

M icon.rc

++ muin_luu.c

Y

p
b 4 External Dependencics
p
4

T

++ SpeechSynthWindows.cpp
BlurrrSDK3rdPartyLicenses.bxt
CMukeBlurrrDefuultOptionsOverride.cmuke
CMukeBlurrrProjuctScttings.cmuake
CMukeBlurrrUscerFiles.cmuake
CMukeLists. b

muin.lua

P

b
0O
0O
0O
®
O
D

redug

(%! lupBork_SyncLibrarics
P =m References

4 External Dependencics
5 CMuke Rules
CMukeLists.be
(Y lupBork_SyncLibrurics
%) lupBork_SyncPlugins

p

P =B References
4 External Dependencics
5 CMuke Rules
W CMukeLists.txt
[ lupBork_SyncPlugins

p

(%) lupBork_SyncResources
P =B References
4 External Dependencics
2 CMuke Rules
B CMukelists.bat
[ lupBork_SyncRusources
(%! lupBork_SyncScripts
P =B References

p

4 External Dependencics
5 CMuke Rules
CMukeLists.bet
() lupBork_SyncScripts
] PACKAGE

p

Class View Team Explorer

Team

lupBork: Windows

Uses ISpVoice via C++

Tools Test

SpeechSynthWindows.cpp

%) lupBork

Analyze

.‘.
J

Window Hel P

muin_luud.c

RunSpawnedThread(void®

hr;

-~ . "

* specch_synthesizer = NULL;

::CoInitialize(NULL);
hr = CoCreatelInstunce(CLSID SpVoice,
if (!SUCCEEDED(hr))

OutputDebugStringA("ColreuteInstunce

s_speechSynthesizer->Sg

hr  speech_synthesizer->Speak(my_threac

speech_synthesizer->Release();
speech_synthesizer  NULL;
::CoUninitiulize();

BlurrrCore_Free(my_thread_user_data->ing
free(my_threod_user_doetd) ;

if(NULL !
{

«_speachDidFinishCallback)

s_spuechDidFinishCullbuck();
5

return Q)

CMukelLists.bd

at my_thread_user_

NULL,

CMaukeBlurrrDefaul...ionsOverride.cmuke
(Global Scope)

data (struct

CLSCTX_ALL, IID_ISpVoicu, (void "*)&speech_synthesizer);

[ 7]

»| @ RunSpawnedThread(void * user_data)

fu‘."elccmc to the wonderful world of the Swedish Chef!

-void Speech_SayStrinp(const char! i

* my_thread_user_

Find Symbol Results

Locals Threads Modules Watch 1 Find Results 1 REUURSTal T BRETI &

Bork-ify!

datu = (struct *)culloc(l, sizeof(struct

Error List
Entire Solution

Codc

~ | €3 OErrors | & 0Wurnings

Description Projuct File

Call Stack Breakpoints Exception Settings Output Jay(JgRE:

Col 31

) 0 Messuges

Line

Build + IntelliSense

Diagnostic Tools
G -}I\ —‘\ -Z:ii
Diagnostics session: 7 seconds

I 10«

4 Events
]|

4 Process Memory (MB)hot
5

0
4 CPU (% of all processors)
100

Events Memory Usuge CPU Usuge

Time Duration

Private Bytes

Thread

/O -

A Publish



lupBork: Linux

Fork/exec to external process ‘spd-say’

Untitled window s B ) asepm I
pinky@Ubuntu16vb: ~/Source/Blurrr/Examples/borkiup/BUILD/Linux ce SpeechSynthExternalProcess.c (~/Source/Blurrr/Examples/borkiup/source) - GVIM2
pinky@ubuntulévb:~/Source/Blurrr/Examples/borkiup/BUILD/Linux$S hg commit sed _ o ) _ e 03 , y o B
pinky@ubuntui6vb:~/Source/Blurrr/Examples/borkiup/BUILD/Linux$ hg push ed Jli B = e CZ. - . s 3 I ¢ 0 g
pushing to ssh://hg@bitbucket.org/blurrr/borkiup // I actually don't know how dangerous it is to create a process in a background thread
searching for changes static int RunSpawnedThread(void* user_data)
remote: adding changesets spolil
remote: adding manifests . be struct MyThreadUserData* my thread user _data (struct MyThreadUserData*)user_data;
remote: adding file changes

MAY®soms

T

Erreel 30, 1993

// In case we want to do other programs/platforms

remote: added 2 changesets with 1 changes to 1 files #if BLURRR PLATEORM LINUX
pinky@ubuntul6vb:~/Source/Blurrr/Examples/borkiup/BUILD/Linux$ ./IupBork ht 1 // looks like we have to use the full explict path or it won't work
Velcume-a tu zee vunderffool vurld ooff zee Sveedeesh Cheff! Inclused const char* speech program = "/usr/bin/spd-say";
in thees ercheefe-a ere-a fuoor fealass char* argument array[]
000 R {
NADLIPRDIEES IR RS IR o (come to the wonderful world of the Swedish Chef! ify mY,fhf?ad usar_data=»inputString,

REEDME.bork, vheech yuoo meegh| , // makes process finish speaking before returning

cheff.x, zee lex suoorce-a cudg

WN =
N NN

cumpeele-a, furst roon cheff.x

Tu const char* speech program = "/
% lex cheff.x

char* argument_arrayl[]
{
my thread user data->inputString,
-wait", // makes process finish speaking before returning
NULL

Noo yuoo hefe-a a feele-a nemed 1¢
Bork Bork Bork!
Cumpeele-a thees C prugrem veet:

% cc -oo cheff lex.yy.c -11 }i

#endif
// SDL Log("going to say %s", my thread user data->inputString);

struct BlurrrProcessInfo* blurrr process info BlurrrProcess CreateProcess(speech program, argument_arra
i thu)if(nU;_ blurrr process info)

{
}

while(BlurrrProcess UpdateProcess(blurrr process info))

{

Su, zeere-a yuoo hefe-a it! Inchef
dun't let thees "mudern murecle-a’
munooel Incheffereezing ifer oonce
relexeeng!

Bork Bork Bork!

SDL_Log("Failed to create process")[]

Jeffff Ellee <jellee@jerthoor.cle
Bork Bork Bork!
<jellee@fenrees.clerem

// be nice to CPU
SDL_Delay(100);
Bork-ify! }

BlurrrProcess FreeProcessInfo(blurrr process info);

free(my thread user data->inputString);
free(my thread user data);
// TODO: How to signal main

thread playback 1is done?

'CITRYPUDUNTLULIOVD . ™7 JOT . SDL_Log("Process finished playing");
» files updated, o0 file — if (NULL ' s_speechDidFinishCallback)

branch merge, don't forg ——— . {

inky@Ubuntulévb:~/Source/Blurrri s speechDidFinishCallback();

inky@Ubuntul6vb:~/Source/Blurrr/Ex S _ . }

wushing to ssh://hg@bitbucket.org/b Bork-ify! ) - , N 54,38-52
.earching for changes T T T B .| =, SR— T —

emote: gdding chaggesets %Sgggtgal: Iugse igggg. Ihandle* submit button = IupBuﬁTgQS_ﬁf“m~:‘y' , NULL); A

bt b TG

emote: adding file changes ; e : : R PSSR T SR e

emote: added 2 changesets with 1 changes to 1 f ZUBSR Ihand’

inky@Ubuntulévb:~/Source/Blurrr/Examples/borkiup/BUILD/Linux$ TupSe




lupBork: Mac

Uses NSSpechSynthesizer via Objective-C or Swift

Weicome to the wonderful world of the Mac NSSpeechSynthesizer!




lupBork: i0S

Uses AVSpechSynthesizer via
Objective-C or Swift

Welcome to the wonderful world of the iOS AVSpeechSythesizer!




AR Eep vi22

lupBork: Android

Uses TextToSpeech via Java

Welcome to the wonderful world of the Android TextToSpeech!
|




lupBork: Emscripten

Uses SpeechSynthesisUtterance via JavaScript/Web

lupEmscripten e

* Yes, convoluted/crazy...

s_l. (- . file:/[fUsers/ewing/Source/GIT /lupMac/lupEn 6

Welcome to the wonderful world of the web browser!

1. C code including IUP, Lua VM, LPeg all |
compiled to JavaScript via Emscripten

2. Loading all compiled JS in a web
browser

3. Running Lua script inside JS-compiled
LuaVM inside JS web browser VM

4. Calling out to native JavaScript/Web
APIls for speech (and GUI)



Can | integrate my own custom/
native views with [lUP?

e Yes!

* (In fact, that’s exactly how we implement |IUP in the first place)



Example: lupWeb

e Separate, not part of the main IUP library
 Each platform has a different native web widget

 Native => tiny profile

web = IupWebBrowser();

IupSetAttribute(web, "VALUE", "https://www.blurrrsdk.com");
dlg = IupDialog(web);

IupShow(dlg);



lupWeb: Windows

" lupWebBrowser [ X

E' Forward https://www.google.com ﬂ' Reload S’(ﬂ'

Google+ Search Images Maps Play YouTube News Gmail More ~

Google

Google Search I'm Feeling Lucky

Donate now to Hurricane Harvey relief. Google will double your contribution.




lupWeb: Linux GTK

S lupWebBrowser
Back| |Forward |https://www.google.com Load| |Reload| |Stop| |History

We've detected you're using an older version of Chrome. Update to stay secure

Gmail In

Google

Google Search I'm Feeling Lucky




lupWeb: Mac

lupWebBrowser

Back Forward https://www.google.com Load Reload top History

Google+ Search Images Maps Play YouTube News Gmail More ~ Sign in ¥

Google

Advance
Language tools

Google Search ' I'm Feeling Lucky

Advertising Programs Business Solutions +Google  About Google

2 2017 - Privacy - Terms




iPad Air - i0S 10.3 (14E8301)
Carrier = 2:59 PM 100% .

lupWebBrowser

ALL IMAGES

Google

D

Unknown - Use precise location




¥ Q157

lupWeb: Android

Google

Settings Privacy Terms

Advertising Business About




O Q,

y

lupWebBrowser | ==

) =

(- O, file:///Users/matzy/Development/lupEmscripten/BUILD/emscripten/webbrowser.htmi (G Search

I W - Back Forward -/ /www.blurrrsdk Load Reload Stop History
u p e b B
E - t

BlurrrSDK Quick Introduction

Q Search

Favorites
74\- Applications
m screencast

o Downloads BlurrrGenPro) BlurrrSDKInstructio bootstrap
i ns.md
[ Documents

()] Desktop
| Blurer

-
@ :
@) AirDrop Examples genproj_c_android. genproj_c_los.sh genproj_c_osx.sh
pl
Devices

) DataPartition
e

genproj_javascriptc  genproj_javascriptc  genproj_javascriptc  genproj_lua_f32i32
ore_android.p ore_los.sh ore_osx.sh android.p

& DataPartition Users screencast Desktop BlurrrfSDKApple

) 1:24/6:56 B & Youlube

BlurrrSDK Quick Introduction Part 1 (view on YouTube)

Part 2

Part 3




Size is small too

OO Linux

Computer « [P Home Source GIT IlupCocoa BUILD Linux & - Q search

Home . .
— Name v Size Type Date Modified
Ed Desktop | .
> |l CMakeFiles 28 items folder Thu 21 Sep 2017 05:38:25 PM PDT
i Documents | .
> |l CMakeModules 1item Ffolder Fri01Sep 2017 06:26:12 PM PDT
id Downloads | |
& Musi CMakeCache.txt 33.6 kB plaintext document Fri01Sep 2017 06:26:12 PM PDT
(e
. cmake install.cmake  8.5kB CMakesource code Fri01Sep 2017 06:26:12 PM PDT
(@ Pictures -
H Videos
= File System
= T ch Makefile 185.4 KB Makefile FriO1Sep 2017 06:26:12 PM PDT

Network <>

y=| Browse NetL...



Links

* Blurrr SDK now shipping with “Sneak Preview” IUP ElEE Blurrr GenProj

* https://blurrrsdk.com

Project Name:

* Contains templates & examples seen today (e.g Template Type: lup Native GUI (Sneak Preview)
lupBork, lupWeb) angull /e

JavaScript
Project Directory

 Repos:

* https://github.com/ewmailing/lupCocoa

Restart Wizard

* https://github.com/ewmailing/lupCocoalouch
» https://github.com/ewmailing/lupAndroid

e https://github.com/ewmailing/lupEmscripten



Please Support Us

Purchase Blurrr SDK (blurrrsdk.com)
Donation link at blurrrsdk.com
Corporate Sponsorships

Consulting work?
Volunteers/Contributions

Google Summer of Code organization
« Maybe Lualab can help?

Please spread the word about I[UP Next. (Friends, Social Media)



GIST Walk for a Cure

http://www.gistwalksanjose.org

g GIST Walk

n,‘: ' Walk for a Cure
<

hid 4
‘ Sunday, October 22, 2017 -
ﬂ . Almaden Lake Park

‘ ‘ San Jose, CA




Carlos M. Icaza
June 5, 1966 - May 17, 2016

Macromedia

LANICA.

Platino

Corona SDK

@codinginswift






Ihank you

Eric Wing

blurrrsdk.com

@ewingfighter /| @

BlurrrS

DK

Chris Matzenbach

cmatzenbach@gmail.com



