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Plan of this tutorial

» About Infty Project

e Computer Algebra in Education
e Porting a CAS to mobile devices
e Making a GUI for some tablets

e Further development

e Application demo
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Infty Project

» The beginning:
+ Started as a research project to help visually impaired
people in scientific fields in 1995.

» Current research subjects:
+ Recognition and editing of math documents,
+ User interface, data conversion, etc.

» Software
+ InftyReader / InftyEditor / ChattyInfty / AsirPad ...

o Active Members
+ 10 people
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o Math OCR software
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InftyEditor

» Mathematics Typesetting Tool for Windows

» Three Input Methods for Math Expressions
+ Mouse / Keyboard / Tablet

e Internal Data Format is XML

e Export to LaTeX(PDF), MathML, HTML, Bralll
codes and MS Word2010 are supported.

e Computing functions for Math Expressions
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AsirPad

A computer algebra system with
a Pen-based Interface on PDA
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Educational use of CAS

® Lecture on RSA cryptography
¢ At junior high school (Grade 8)
e Handwriting Is effective to input a
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Rubik’s cube solver using Gap

Red [L] Orange [R] Yellow [B] Green [F] White [D] Blue[U] |[BFDUFBR Apply

Reset Compute Order 12




Lecture on Rubik’s cube for visually
iImpaired students

e Compute the order of operation and a
solution of Rubik’s cube using Gap

@ Fukuoka University of
Education



CAS on tablets

e CAS Is effective and feasible in school
education.

e Devices for learning demand
+ Portability
+ Quick power on/off
+ High resolution screen
+ Simple manipulation

— Tablet devices are optimal.
CAS on tablets will be useful.
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Current Tablets / OS

s Pad
+10S

» Android tablets
+ Android

e \Windows tablets
+Windows 8.1

Fukuoka University of
Education



Use of CAS from Tablets

e Method 1
+ Native application including CAS engine

e Method 2

+ Access to CAS on the other machine through
an application on tablets

e Method 3

+ Access to CAS on the other machine through
a Web browser on tablets

e Method 4
+\Work sheet including CAS kernel
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Method App name CAS engine OS Paid
MathStudio original Android/iOS v
Mathomatic Mathomatic Android/iOS v
PariDroid PARI Android
Maxima on Android Maxima Android
Method 1 JavaYacas Yacas Android
(Native CAS App) Yacas for iPhone Yacas 105 v
1CAS Reduce 10S v
PocketCAS Giac/Xcas 10S v
Pi Cubed original 108S v
Python Math SymPy 105
Method 2 WolframAlpha Mathematica Android/iOS v
(CAS through App) SageMath GAP, Maxima, etc. Android/iOS
WolframAlpha Mathematica N/A
Method 3 Sage GAP, Maxima, etc. N/A
(CAS through Web) FriCAS Axiom N/A
Omega Maxima N/A
Method 4 Maple Player Maple 105

(CAS work sheet) Wolfram CDF Player Mathematica

@ Fukuoka University of
Education

10S (not yet)




Features of our App

e Target devices
+ Android / Windows tablets

* Native App (Method 1)
¢ CAS engine
+ Risa/Asir

e Communication method with CAS engine
+ File 1/0

e GUI
+ Simple Ul by Qt Quick
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File
Hello Asir CAS: Risa/Asir
input

“Output area”

“Execute but




Mobile CAS for Android

I MobileCAS
e

Hello Asir CAS: Risa/Asir
[1] diff(log(x),x); fetr(x*3-1);
(1)/(x) Execute

[2] fetr(x*3-1);
[[1,1],[x-1,1],[x*2+x+1,1]]




Porting a CAS engine
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Porting a CAS engine

* A lot of CASs were designed for UNIX OS.

e |f the target device Is a desktop PC, we
can use gcc/g++ on the PC.

» Generally, Apps for tablets are developed
by cross-build environments on PC.

® Google provides cross-build environments
+ Android SDK for Java
+ Android NDK for C/C++
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Arm rootfs + QEMU + chroot

e C library of Android NDK is not glibc but
Bionic libc.

» CAS needs some external libraries.
e.g., Garbage collector, GMP, etc

+ Some of them are not presumed to be built by
cross-build.

To avoid troublesome Issues,

We use the cross-build environment by
Arm rootfs + QEMU + chroot.
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Make Debian/arm in Debian/x86-64

e Create arm rootfs in Linux box

$ sudo apt-get install debootstrap
$ mkdir armel_wheezy

$ sudo debootstrap --foreign --arch armel wheezy armel _wheezy
http://ftp.debian.org/debian/

e Copy arm emulator QEMU to rootfs

$ sudo apt-get install gemu gemu-user-static
$ sudo cp /usr/bin/gemu-arm-static armel_wheezy/usr/bin/

e Execute debootstrap again

$ sudo chroot armel_wheezy /debootstrap/debootstrap --second-stage



Arm rootfs + QEMU + chroot

— home/
— fujimoto/

—| arme|_wheezy/

— bin/ .
L gemu-arm-static
— boot/

— dev/

— etc/

— lib/

— proc/

— sys/

— tmp/

— usr/

/

Arm rootfs
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chroot

— bin/

L qemu-arm-static

— boot
— dev/
- etc/
— lib/
— proc/
— sys/
— tmp/
— usr/

Arm emulator

on x86-64

(User mode emulation)

g



Arm rootfs + QEMU + chroot

e |Install gcc/g++ In chroot environment
$ apt-get install build-essential m4 bison file

e Modify a header file /usr/include/paths.h
In arm rootfs

#if defined(ANDROID)

#define PATH BSHELL "/system/bin/sh"
#else

#define PATH BSHELL "/bin/sh"

#endif

e Create a symbolic link

$ mkdir -p /system/bin
$ In -s /bin/sh /system/bin/sh



Build Risa/Asir for Android

$ sudo chroot ./armel_wheezy

# uname —m

armv7|

# cd /home/devel/asir2000

# export CFLAGS="-0O2 -Wall -D ANDROID -fsigned-char -static"

# ./configure --prefix=/data/data/com.spartacusrex.spartacuside/files/local
# make

# make install

# make install-lib

# file ./asir

Jasir: ELF 32-bit LSB executable, ARM, version 1 (SYSV), statically
linked, for GNU/Linux 2.6.26, not stripped

We can build source codes in this environment as If
we are In a self-build environment.



Execute Risa/Asir for Android

root@debian7:/home/devel/asir2000# ./asir

This is Risa/Asir, Version 20140224 (Kobe Distribution).

Copyright (C) 1994-2000, all rights reserved, FUJITSU

LABORATORIES LIMITED.

Copyright 2000-2007, Risa/Asir committers, http://www.openxm.org/.

GC 7.2 copyright 1988-2012, H-J. Boehm, A. J. Demers, Xerox, SGI,

HP.

PARI 2.0.17, copyright 1989-1999, C. Batut, K. Belabas, D. Bernardi,
H. Cohen and M. Olivier.

0] fctr(x"3-1);

[1,1],[x-1,1],[x"2+x+1,1]]

1

We can run Risa/Asir binary for Android on Linux box.



Risa/Asir on Android

++ 192.168.11.2:~% uname -a
Linux localhost 3.1.10-g05b777c #1 SMP PREEMPT Thu Nov 29 10:
35:37 PST 2012 armv71 GNU/Linux

++ 192.168.11.2:~% fep asir
Welcome to fep! Editmode is emacs
I'ma front end processor for asir
History will be saved to .fephistory
This is Risa/Asir, Version 20130215 (Kobe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORAT
ORIES LIMITED.
Copyright 2000-2007, Risa/Asir committers, http://www.openxm.
org/.
GC 7.2 copyright 1988-2012, H-J. Boehm, A. J. Demers, Xerox,
SGI, HP.
[0] load(“"cyclic");
[10] C=cyclic(7);
[c6*c5%ca4*c3*c2*c1*c0-1, (((((c5+c6)*ca+c6*c5)*c3+c6*c5*cd)*c2
+c6*c5*c4*c3)*cl+c6*c5%c4*c3*c2)*cO0+c6*c5*cd*c3*c2*c1, ((((ca+
c6)*c3+ce*ch)*c2+ch*c5*c4)*cl+ce*c5*ca4*c3)*c0+c5%c4*c3*c2*c1+
c6*c5*%c4*c3*c2, (((c3+ch)*c2+c6*c5)*cl+ce*c5*c4)*c0+cd*c3*c2*c
1+C5*C4*C3*Cc2+C6*Cc5*C4*C3, ((C2+C6)*C1+Cc6*Cc5)*c0+Cc3*c2*c1+cd*C
3*%c2+c5*c4*c3+cb*c5%cd, (C1+C6)*c0+c2*CcT1+Cc3*c2+c4*c3+c5%Cc4+C6™
c5,c0+cl+c2+c3+c4+c5+ch]
[11] cputime(1)$
Osec(3.886e-05sec)
[12] nd_gr(C,vars(C),31991,0)%
19.21sec + gc : 0.23sec(20.16sec)
(131 f




Risa/Asir on Android

e This binary and source codes is available
from http://www.fue.ac.jp/~fujimoto/asiroid/

B3

f =2 3 B- flabo P € fukuoka-edu.ac,jp/~fujimoto/asireid/index.htm f} B

Asir on Android

This is a binary of Risa/Asir for Android OS.
This binary was checked on Android 3.2.1(Honeycomb), 4.0.3(Ice Cream Sandwich), 4.2.2/4 3 1(Jelly Bean) and 4.4.2/4 4 3/4 4 4(KitKat).

« binary with PARI library asiroid tar gz including fep (a frontend for asir) and ng (a editor like emacs).
« source asir20140226.tar.gz
« screenshot on Google Nexus7?

Installation:

1. Install Terminal IDE to your Android device through Google Play.
Then, click 'Install System’ in the menu of Terminal IDE.
2. Install Hacker's Keyboard to your Android device through Google Play.
Then, select 'Hacker's Keyboard' in the "Keyboard' menu of Terminal IDE.
3. Execute the following on Terminal IDE:
$cd
$ install_gcc
$ mkdir bin
$ cd hin
$ In -s . /android-gcc-4.4 . 0/bin/arm-eabi-cpp cpp
$ecd
$ wget hitp://133.81.157 19/~fujimoto/android/asiroid tar. gz
$ tar zxvf asiroid tar gz
$ cp localflib/asirffeprc.sample feprc

Run asir by fep asir' on Terminal IDE.

Last updated on July 13th, 2014
Copyright(c) 2013, Mitsushi Fujimoto. All Rights Reserved.



Creation of GUI for CAS
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Creation of GUI for CAS

» Console based computer algebra systems
are useful as CAS engines.

e [nteraction with CAS engine through
terminal i1s inefficient.
— We need GUI for CAS.

e GUI should be developed by the method
not depending on platform.

+ WebView — Maxima on Android
+ QtQuick / Qt — AsirPad
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About Qt

» A cross-platform application and Ul
development framework

e Target
+ Desktop — Windows / Linux / Mac OS X

+ Embedded — Windows Embedded /
Embedded Linux / QNX / VxWorks

+ Mobile — Android / 10S / Windows RT

» Available language
+C++/ QML
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About Qt

elicense
+GPL v3
+ | LGPL v2
+ Qt commercial license

e Examples of Qt application
+ Google Earth
+ Skype
+ TeXworks
+ Photoshop Elements
+Maya 2011
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About Qt

e Trolltech(1994) -> Nokia(2008) -> Digia(2012)

® Development environment
+ Qt Creator
+ Visual Studio Add-in

e Current Version
+Qt5.3.1

e Project URL
http://qt-project.org

@ Fukuoka University of
Education




Requirements for Qt

. Java SE Development Kit (JDK) v6 or later
. Apache Ant v1.8 or later

. Android NDK

. Android SDK

. Qt 5.3

o B W DN B
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Construction develop environment

e Let's construct a development
environment on Windows x64.

* \We can develop on this environment
+ Windows 8 tablets Apps
+ Android tablets Apps
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ORACLE

Products Solutions Downloads Store

JDK 7

» € | ¥ | @ www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260 html

Sign In/Register Help Country » Communities + lama... v |wantto._. v Search

Oracle Technology Network = Java = Java SE = Downloads

Java SE

Java EE

Java ME

Jawva SE Support
Java SE Advanced & Suite
Java Embedded
Java DB

Web Tier

Java Card

Java TV

Hew to Java
Community

Java Magazine

Overview Downloads Documentation Community Technologies Training

Java SE Development Kit 7 Downloads

Thank you for downloading this release ofthe Jaya™ Platform, Standard Edition Development Kit

[JDKTM}. The JOK is a development environment for building applications, applets, and
components using the Java programming language.

The JOK includes tools useful for developing and testing programs written in the Java
pragramming language and running on the Java platform.

Looking for JavaFX SDK?
JavaFX SDK is now included in JDK 7 for Windows, Mac OS X, and Linux x86/x64.

See also:

» Java Developer Mewsletter (tick the checkbox under Subscription Center = Oracle Technology
MNews)

» Java Developer Day hands-on workshops (free) and other events
= Java Magazine

JOK MD5 Checksum

Looking for JOK on ARM?
JDK 7 for ARM downloads have moved to the JOK 7 for ARM download page.

Java SE Development Kit 7us0

Support Training Partners About |OTN

You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

License Agreement @ pecline License Agreement

Product | File Description File Size Download

1 temr1w wO O FE =t =] R e mm pr e m

Java SDKs and Tools
Java SE

[

¥ Java EE and Glassfish

¥ Java ME

# Java Card

# NetBeans IDE

¥ Java Mission Control
Java Resources

# Java APls

# Technical Articles

# Demos and Videos

¥ Forums
# Java Magazing
# Javanet
# Developer Training
# Tutorials
¥ Java.com
A,
6‘;1{,
magazine Get it now
for FREE!
Subscribe Today
Webcast
Introducing Java 8
e ——
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JDK 7

Looking for JOK on ARM?

woarw. oracle.com/technetworl [ G

JOK T for ARM downloads have moved ta the JDK 7 for ARM download page.

Java SE Development Kit 7ug0

software,

You must accept the Oracle Binary Code License Agreement for Java SE to download this

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may now

download this software.

Product | File Description File Size Download
Linux x86 T9.67MB ¥ jdk-TuB0-linux-i586.rpm
Linux x86 136.95MB  # jdk-Tu60-linux-i586.tar.gz
Linu x64 12097 MB  # jdk-7u60-linux-x64.rpm
Linux x64 13577 MB ¥ jdk-Tub0-linux-x64.tar.gz
Mac 03 X x64 185.94MB # jdk-TuB0-macosx-x64.dmg
Solaris x86 (SVR4 package) 13943 MB ¥ jdk-Tu60-solaris-i586.tar.Z
Solaris x86 95.5 MB ¥ jdk-Tub0-solaris-i586.tar.gz
Solaris x64 (SVRE4 package) 24 .64 MB ¥ jdk-TuB0-solaris-x64.tar.?
Solaris x64 16.35MB  # jok-7uG0-solaris-x64.tar.gz
Solaris SPARC (SVE4 package) 13873MB  # jdk-Tub0-solaris-sparc.tar.Z
Solaris SPARC 93.57 MB # jdk-7ub0-solaris-sparc.tar.gz
Solaris SPARC G64-bit (3VR4 package) 24 04 MB ¥ jdk-TuG0-solaris-sparcv9.tar.Z
2olaris SPARC 64-bit 18.4 MB ¥ jdk-TuB0-solaris-sparcv9.tar.gz
Windows 86 12791MB ¥ jdk-7uG0-windows-i586.exe
Windows xG4 12965MB ¥ jok-7TuB0-windows-x64.exe



ﬁ Java Sk Development Kit 7 Update 60 (64-bit) - Setup

opment Kit 7 Update 60 (64-bit) - Custom Setup —c \] D K 7

— ﬁ Java 5E Development Kit 7/ Update 60 (64-bit) -

This wizi
Update €

The Jave
DK,

ﬁ Java SE Devel

&

—

Select opt
installatio

Install to:
C:¥Progra

[@ Java Setup - Destination Folder ﬁ

ﬁ Java SE Devg_lEEment Kit 7 Update It) -

Install to:

C:¥Program Fi

ORACLE

Successfully Installed Java SE Development Kit 7 Update 60 (64-bit)

Click Mext Steps to access tutorials, API documentation, developer guides, release notes and
more to help you get started with the JDK.

Mext Steps

Close




W Apache = Ant apache
Y THE

Apache Ant

“APACHE ANT il gmn
PROJECT = Pl
tome '

+ Apache Ant
a Welcome

o License

a News
a Security Reports we"come

Documentation
a Manual
o Related Projects
External Tools and Tasks
Resources
Frequently Asked Questions
Wiki
Hawving Problems?
Download
a Binary Distributions
a Source Distributions

<AFPACHE ANT>

Migration to Git

May 23d, 2014 - Apache Ant's family of projects migrates to gi
wip-us.apache.org/repos/asf

The Apache Ant family of projects migrates to git hosted by the Apache Softwa
infrastructure on https://git-wip-us.apache.org/repos/asf.

The source code of Apache Ant, Ivy, Ivyde, the Antlibs and EasyAnt Are all mig
keeping our web site in Subversion, as well as the sandbox.

o Ant Manual

Contributing
. Mailing Lists
o Git Repositories
= Subversion Repositories Apache Ant is a Java library and command-line tool whose mission is to drive pre
o Nightly+Continuous Builds files as targets and extension points dependent upon each other. The main knoy
o Bug Database build of Java applications. Ant supplies a number of built-in tasks allowing to cor
o Security run Java applications. Ant can also be used effectively to build non Java applica
Sponsorship C++ applications. More generally, Ant can be used to pilot any type of process
a Thanks terms of targets and tasks.



Apache Ant

You are currently using hittp:/ fftp.jaist.ac.jp/pub/apache/. If you encounter a problem with this
mirror, please select another mirror. If all mirrors are failing, there are backup mirrors {at the end of the
mirrors list) that should be available.

Other mirrors:  http:/ftp jsist.ac.jp/pubvapache v | Change

Current Release of Ant

Currently, Apache Ant 1.9.4 is the best available version, see the release notes.

Ant 1.9.4 was released on 05-May-2014 and may not be available on all mirrors for a few days.

gnu tar to extract

Tar files in the distribution contain long file names, and may require gnu tar to do the extraction.

® _zip archivé:|apache-ant-1.9.4-bin.zip |[PGP] [SHA1] [SHAS512] [MD5]
® _tar_gz archive: apache-ant-1.9.4-bin.tar.gz [PGP] [SHA1] [SHAS512] [MD5]
® _tar_ bzz archive: apache-ant-1.9.4-bin.tar.bz2 [PGP] [SHA1] [SHAG12] [MDE]

Fukuoka University of
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Apache Ant

» Unpack the following file:
apache-ant-1.9.4-bin.zip

» Copy the folder “apache-ant-1.9.4" to an
appropriate location (e.g. c:\android)
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! &  Develop > Tools > Android NDK Q

Download . Android NDK

Android Studio v
The MDK is a toolset that allows you to implement parts of your app using

Workflow v native-code languages such as C and C++. For certain types of apps, this can IN THIS DOCUMENT

be helpful so you can reuse existing code libraries written in these languages,
Support Library but most apps do not need the Android NDK. Downloads

. : Revisions

Tools Help hd Before downloading the NDK, you should understand that the NDK will not

benefit most apps. As a developer, you need to balance its benefits against its B
Revisions ¥ drawbacks. Motably, using native code on Android generally does not result in Requirements

a noticable performance improvement, but it always increases your app Installing the NDK
NDK complexity. In general, you should only use the NDK if it is essential to your Getting Started with the NDK
ADK 5 app—never because you simply prefer to program in C/C++. Using the NDK

Contents of the NDK

Typical good candidates for the NDK are CPU-intensive workloads such as
Development tools

game engines, signal processing, physics simulation, and so on. When

examining whether or not you should develop in native code, think about your Documentation
requirements and see if the Android framework APIs provide the functionality Sample apps
that you need.
Downloads
Windows 32-bit android-ndk-rod-windows-x86.zip 391440074 b16516b611841a075685a10c59d6d7a2
Windows 64-bit android-ndk-r9d-windows- 520997454 8cd244fc799d0e6e59d65a59a8602588
¥86_64.zip

Mac 0S X 32-bit android-ndk-r9d-darwin-x86.tar.bz2 393866116 ee6544bd8093c79eal8c2e3abife3sy3

Mac 05 X 64-bit android-ndk-r9d-darwin- 400339614 c914164b1231c574dbed0debef7048be
x86_64.tarbz2
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Download
Android Studio
Workflow
Support Library
Tools Help
Revisions

MNDK

ADK

Before installing the Android MDK, you must agree to the following terms and conditions.

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK" and
specifically including the Android system files, packaged APIls, and Google APls add-ons) is licensed to you
subject to the terms of this License Agreement. This License Agreement forms a legally binding contract
between you and Google in relation to your use of the SDK.

1.2 "Android” means the Android software stack for devices, as made available under the Android Open
Source Project, which is located at the following URL: http://source.android.com/, as updated from time to
time.

1.3 "Google” means Google Inc., a Delaware corporation with principal place of business at 1600
Amphitheatre Parkway, Mountain View, CA 94043, United States.

TN

ve read and agree with the above terms and condj

Download android-ndk-r9d-windows-x86_64.zip

Mac 0S X 32-bit android-ndk-rod-darwin-x86.tar.bz2 393866116 ee6544hd3093cT792a08c2e3a6ffe3573

Mac 0S X 64-bit android-ndk-rad-darwin- 400339614 c914164b1231c574dbed0debef7048be



Android NDK

» Unpack the following file:
android-ndk-r9d-windows-x86 64.zip

» Copy the folder “android-ndk-r9d” to an
appropriate location (e.g. c:\android)

@ Fukuoka University of
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Android SDK

i = 4 Ev Android 51 € developer.android.com/sdk/index.html c ﬂ’ E ‘f.;
Developers ~ Design Develop Distribute Q
Training API Guides Reference Tools Google Services Samples

et 7 Get the Android SDK

Installing the SDK

Adding SDK Packages  The android SDK provides you the API libraries and
developer tools necessary to build, test, and debug

Android Studio apps for Android.

Workflow - If you're a new Android developer, we recommend you
download the ADT Bundle to quickly start developing
apps. It includes the essential Android SDK
components and a version of the Eclipse IDE with

Support Library

el N built-in ADT (Android Developer Tools) to streamline
Revisions . your Android app development.
NDK -
Download Eclipse ADT
ADK " with the Android SDK for Windows

With a single download, the Eclipse ADT bundle
includes everything you need to begin developing

apps: Get Android Studio Beta

* Eclipse + ADT plugin Android Studio is a new IDE powered by IntelliJ that



Android SDK

Iﬁl <+ Develop » Tools » Android SDK Q

Download

Installing the SDK

Adding SDK Packages

Android Studio
Workflow
Support Library
Tools Help
Revisions

MDK

ADK

o

Get the Android SDK

Before installing the Android SDK, you must agree to the following terms and conditions.

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK" and specifically
including the Android system files, packaged APIls, and Google APls add-ons) is licensed to you subject to the
terms of this License Agreement. This License Agreement forms a legally binding contract between you and
Google in relation to your use of the SDK.

1.2 "Android” means the Android software stack for devices, as made available under the Android Open Source
Project, which is located at the following URL: http://source.android.com/, as updated from time to time.

1.3 "Google” means Google Inc., a Delaware corporation with principal place of business at 1600 Amphitheatre
Parkway, Mountain View, CA 94043, United States.

Download Eclipse ADT with the Android SDK for Windows




Android SDK

» Unpack the following file:
adt-bundle-windows-x86 64-20140702.zip

e Copy the following file and folder to an
appropriate location (e.g. c:\android)

+ SDK Manager.exe
+ sdk folder

Then,
e Execute “"SDK Manager.exe”

@ Fukuoka University of
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Android SDK

Packa

Android SDK Manager

ges Tools

SDK Path: C:\android\sdk

Packages

w Name

F ]

1 Tools

Show:

Sort by: (®) API level

Done

' |/ Android SDK Tools

' |/ Android SDK Platform-tools
«' |/ Android SDK Build-tools

<" Android SDK Build-tools

+" Android SDK Build-tools

<" Android SDK Build-tools

+" Android SDK Build-tools

<" Android SDK Build-tools

s Andmid SDK Bu:fd toofs

PR

! Updatestew H Installed

loading packages.

(_) Repository

APl Rew.

23....

20
20
19.7

19...
19....
19...

19

18....

D Obsolete Select New or Updates nstall -

Status

™ Installed
™ Installed
™ Installed

! Not installed
! Not installed
! Not installed
! Not installed
! Not installed
! Not installed

_oEN

W

Deselect All

delete

M o




Android SDK

Android SDK Manager = B

Packages Tools

SDK Path: C:\android\sdk

Packages
" Name APl Rev. Status A
« [ |z Android 4.4.2 (API 19)
' |'% SDK Platform 19 I Not installed
L Samples for SDK 19 ! Not installed

I Not installed
I Not installed
I Not installed
I Not installed
I Not installed
I Not installed

' i ARM EABI v7a System Image 19
m# [ntel x86 Atom System Image 19

5 Google APIs (x86 System Image, 19
' |51 Google APIs (ARM System Image 19
5 Glass Development Kit Preview 19
11l Sources for Android SDK 19
[z Android 4.3 (API 18)

I P T TR —

Show: Updates/New [¥] Installed [ | Obsolete Select New or Updates nstall -

P Qo T O Mo Mo bn Lo

W

Sort by: (®) API level (_) Repository Deselect All Delete

M o

Done loading packages.



Android SDK

Android SDK Manager = B

Packages Tools

SDK Path: C:\android\sdk

Packages
" Name APl Rev. Status A
4 1 Extras
B Android Support Repository 6 ' Not installed
«'| @ Android Support Library 20 ¥ Installed
& Google Play services for Froyo 12 " Not installed
B Google Play services 18 ! Not installed
B Google Repository 9 "Not installed
B Google Play APK Expansion Libr 3 "INot installed
& Google Play Billing Library 5 "' Not installed
B Google Play Licensing Library 2 "INot installed
' | Google USB Driver 10 " Not installed
B Google Web Driver 2 "INot installed
@ Intel x86 Emulator Accelerator (| 4 ' Not installed

Show: Updates/New [¥]Installed [ | Obsolete Select New or Updates nstall 4 packages..

Sort by: (®) API level (_) Repository Deselect All Delete 4 packages..

™



Android SDK

Choose Packages to Install - B
Packages Package Description & License
+" Android SDK License Packages =

+ SDK Platform Android 4 - SDK Platform Android 4.4.2, API 19,

+ ARM EABI v7a System || revision 3
+ Google APIs (ARM Syst¢ - ARM EABI v7a System Image, Android API

v Google USB Driver, revis 19, revision 2 .

Copy to
Accept Reject clipboar

| Print

(®){Adcept License

[*] Something depends on this package Install Cancel




Qt is a cross-platform application and Ul framework for developers using C++ or QML, a
CSS & JavaScript like language. Qt Creator is the supporting Qt IDE. Qt Cloud Services
provides connected application backend features to Qt applications.

Qt, Qt Quick and the supporting tools are developed as an open source project governed
by an inclusive meritocratic model. Qt can be used under open source (GPL v3 and LGPL
v2.1) or commercial terms.

1. Get started 2. Learn more 3. Join us
Download Learning videos Forums
Getting started Wiki IRC Channels
Leaming guides Documentation Contributions

53 available now 9 0

True cross-platform framework
for desktop, embedded and mobile COHRTEDOITRTSSS

http://gt-project.org/

Search

Login
Username: Password:
| | | ke
Keep me logged in for two weeks
Forgot your password?
Save time and log in using OpenlD <

[y

New to Qt? 3

Get started here

Develoﬁ‘}rbith Qt Ente?p:[lse
Only $1 This Summer

Sign-up for a Qt Enterprise subscription
I and get the first 2 months for $1

b,

‘ol




http://gt-project.org/

t Downloads Search

& > Download Gt 5

Download Qt Tags whatis this?

i i j=
Qi is available under GPL v3, LGPL v and a commercial license. Learn more about licenses here. Ratlngs what s this

27
Devetaing witht proessionaty? -

Commercial license of Qf offers more flexible licensing terms compared to the LGPL, additional modules,
and includes support ensuring that someaone is there for you if you need help. Please contact Digia for

details.
m Evaluate Qt under a commercial license (gt.digia.com) LUQ in
Username: |
Qt 5.3.1 Open Source
Password: |

Suggested download based on your operating system (Windows):

Keep me logged in for two week:

() QtOnline Installer for Windows (14 MB) ginfo) o+ Login using Opend
ogin using Open

Lt
Forgot your password?

anted?

Show Downloads

Not registered?
What are you waiting for?
Register by clicking the link at




Qt 5.3

Select the file according to your operating system from the list below to get the latest Gt 5.3 for
your computer. The binary packages include Qt 5.3.1 libraries and Gt Creator 3.1.2

Ot is available under GPL w3, LGPL v2 and a commercial license. Learn mare about kil

licenses here.

Develop with a Gt Enterprise Commercial License
The Cit Enterprise commercial license offers varied licensing terms and includes additional
functionality, support and product updates.

o Learn more and evaluate Qt Enterprise here (gt.digia.com)

b
o

(Qt Online Installer for Linux 32-bit {23 MB) {infc)

) C

€]

Qt Online Installer for Linux 64-bit (22 MB) (info)

b
7

€]

Qt Online Installer for Mac (9.4 MB) qinfo)

b
o

o

(Qt Online Installer for Windows (14 MB) (info)

b
f

' ©

(Gt 5.3.1 for Android (Linux 32-bit, 516 MB) (info)

b
7

Qt 5.3.1 for Android (Linux 64-bit, 513 MB) (info)

Qt 5.3.1 for Android (Windows 32-bit, 814 MB) {infc) ]/

Qt 5.3.1 for Linux 32-bit (447 MB) (info)

) C

b
o

C

b
f

€]

b
7

€]

(t 5.3.1 for Linux 64-bit (444 MB) (info)

b
o

o

Qt 5.3.1 for Mac (453 MB) {infc)

b
f

€]

Gt 5.3.1 for i05 (Mac, 910 MB) (nfo)



Execute

“qt-0pensource-windovv-s-x86-android-5.3.1 exe’

17Qt 5.3.1 Setup

Setup - Qt 53.1 | &g 1Qt53.1 Setup

Weloome to the 01531

_ 17Qt 5.3.1 Setup
Installation Folder

Flease specify the folder w Select Components

CEOT¥OR 31 FPlease select the components vou want to install.
4 Qt Gt b3
, Qt 5.3 This component will
' OCCUpyY approximately
' Tools 2344 GiE on your hard
disk dnwve.

Associate common fil

Default Select All Desslect All

Mendt Cancel



o Qt Creator = O
File Edit Build Debug Analyze Tools Window Help

Projects F@ Mew Project m Cpen Project

Edit
o ‘ Exarmples |
7 Sessions Recent Projects

‘ Tutorials |

f‘h B default

De bug
N
L Mew to Gt

D Learn how to develop wour own

applications and explore Gt
Analyze R

| Get Started Mow

1 Gt Account
@ ©t Cloud Services

- Online Community

:-h Elogs

Fﬁ\ 0 User Guide

LN 2- Type to locate (... Issueangearch Eﬁpplicati"'Gompile "'QMUJS'"_




Tool —> Options

o

Filter

@ Environment

Text Editor
% FakeVim
@ Help

{} C++

<] Qt Quick
[03 Build & Run
& Debugger
4 Designer
BB Analyzer
Version Control
% Android
@ BlackBerry
I Devices

Code Pasting

Android

Android Configurations

Options

7

JOK. location:

Android 50K, location

Cr¥android¥dikd 7060
_

Cr¥android¥ésdk

o

Android MNDK. location:

C¥android¥android—ndk—r3d

y

LFc::uur‘w:i & toolchains for this MUK,

Browse. .

Automatically create kits for Android tool chains

It version for architecturs mips is missing.
To add the Gt version, select Options » Build & Run » Gt Versions.

JoN

Ant executable:

C¥andmoid¥apache—ant—1 9 d¥bin¥ant bat

ANVD Manager

Svystem/data partition size: 1024 Mb

F
-

Browse.

Browse.

Browse. .

[ [

[¢=

&

Start AVD Manager.

AVD Name

AVD Target

CPU/ABI

Androidd.4 API 19

Ok

Cancel

Add...

Femove

otart..

Apply




Connecting your Physical Android
Device to Windows

o0&

* Settings

& Users

D§\‘ Tap & pay

PERSONAL

@ Location

& Security

B Language & input

£ Backup & reset
\/\f/ ACCOUNTS

Settings Terminal Dropbox

8 Google
Office

-+ Add account

SYSTEM

® Date &time

W Accessibility

. ) = Printing
Fukuoka University of _
. {} Developer options
Education




RAL0&

( * Developer options

Take bug report

Desktop backup password

Desktop full backups aren't currently protected

Stay awake
Screen will never sleep while charging

Select runtime
Use Dalvik

Enable Bluetooth HCI snoop log
Capture all bluetooth HCI packets in a file

Process Stats
Geeky stats about running processes

DEBUGGING

USB debugging

Debug mode when USB is connected

Revoke USB debugging authorizations

Power menu bug reports
Include option in power menu for taking a bug report

Allow mock locations
Allow mock locations

Select debug app

No debug application set

AL0@ =l £ 9:50

(* Security

ENCRYPTION

Encrypt tablet

Require a numeric PIN or password to decrypt your tablet each time you power it
on

SIM CARD LOCK

Set up SIM card lock

PASSWORDS

Make passwords visible v

DEVICE ADMINISTRATION

Device administrators
View or deactivate device administrators

Unknown sources 7
Allow installation of apps from sources other than the Play Store

Verify apps 7

Disallow or warn before installation of apps that may cause harm

CREDENTIAL STORAGE

Storage type

Hardware-backed

Trusted credentials
Display trusted CA certificates

Install from storage
Install certificates from storage



File Action View Help
o= @ Hm &

4 2 surface2
» & Audio inputs and outputs
D % Batteries
> €) Bluetooth m Nexus 7
» (M Computer
b Sa Disk drives Driver Provider: Unknown
D ﬁ Display adapters Driver Date: Mot available

> ' Firmware Driver Version: Mot awvailable

b h Human Interface Devices Digital Signer: Mot digitally siened
> g IDE ATA/ATAPI controllers

b % Imaging devices i i Toview details about the driver files.

b Keyboards
b B Mice and other pointing devices Update Driver... m the driver software for this device.
» & Monitors
b i Network adapters
4 Other devices

% ﬂ Nexus 7 / i Disables the selected device.
» B Portable Devices
D & Print queues
» @ Printers

General Driver  Details

- Ifthe device fails after updating the driver, roll
Foll Beok Driver back to the previoushy installed driver.

To uninstall the driver (Advanced).

oK




How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Intemet for the Iatut driver so
for your device, unless vo d thi: i allati
settings.

< Browse myc
Locate and insta

Browse for driver software on your co

Search for driver software in this location:

C:\Users\mitsu_000\Documents

Include subfolders

< Let me pick from a list of device ¢

This list will show installed driver software c
software in the same category as the device

Select the folder that contains drivers for your hardware.

4 &, Windows (C)
4 | android
> . android-ndk-r9d
> ). apache-ant-1.9.4
> by jdk1.7.0_60
4 | sdk
P ﬂ add-ons
>\ build-tools
- ﬂ extras
> | android
4 |. google
4| | usb_driver
| amd64
A 1386 =

Folder:  |usb_driver




Connecting Nexus’/

~Eo® % =4 210:26

Allow USB debugging?

The computer's RSA key fingerprint is:
| I ﬁ . ‘ I L ] I

v Always allow from this computer

@ Fukuoka University of
Education



How to develop Qt App

@ Fukuoka University of
Education



How to develop Qt App

1. Creating a GUI by QML
+ QML 1s CSS/JavaScript like language.

2. Creating C++ plugins for QML
+ Calling external program
+ Seftting environment variables

+ File 1/O
3. Importing C++ plugins in QML

Let's make a Qt App calling CAS engine.

@ Fukuoka University of ®,
Education



Creating a GUI by QML

1. Create a project folder in c:\android
e.g. projects

2. Execute Qt Creator

@ Fukuoka University of
Education



o

Qt Creator

File Edit Build Debug Analyze Tools Window Help

Projects

l Examples l

F@ MNew Project I—EJ Open Projpct

l Tutorials ]

Sessions Recent Projects

% d=fault (last sa==inn) [ MahilaTact

New Project

Desktop Templates

-

Other Project

Non-Qt Project

Import Project
Files and Classes

B Qt Console Application
El HTML5 Application
<l Qt Quick UI

| I . . .
et — 1 Qt Widgets Apphcatlonz&eates - Ot Quick aodlication
Applications <! Qt Quick Application project that can contain both
Libraries GML and C+H code.

Supported Platforms:
Desktop Android




[0

New Qt Quick Application

Introduction and Project Location

E» Location
Component Set This wizard generates a Gt Quick Application project.
Kits
g MName: MobkileTAS
UMmimary
Create in| |(C¥andmoid¥prjects

|:| |Use as default project location

Input

Name: MobileCAS
Create in: c:\android\projects

Browse. .

Cancel



@ [ New Qt Quick Application

Select Qt Quick Component Set

Location
E» Component Set Gt Quick component set: Gt Guick Controls 1.1 -
Kits Creates a deplovable Gt Quick 2 application using Gt Quick Controls. Reguires G152
SUmmary OF newer.
Mext
Select

Qt Quick component set: Qt Quick Controls 1.1




Kit Selection

Location
Component Set it Creator can use the following kits for project MobileCAS:
B Kits A

Surmmary Q} Android for armeabi (GCC 4.8, Qt5.3.1) Details =

|| % Android for armeabi—v7a (GCC 4.8, Qt 5.3.1)

[ % Android for x86 (GCC 4.8, Qt 5.3.1) Details

Desktop Qt 5.3 MinGW 32bit Details «

N\




Project Management

Location

Component Set Add a5 a subproject to project: |<None>

Kits

B Summary .
Add to version control: |<None>

Files to be added in
C:\android\projects\McbileCAS:

deployment.pri
main. cpp
main.gml
McbileCAS.pro
gml.grc

Confizure. .

Firish




| main.gmi - MioplleCLA> - QU Lreator =
le Edit Build Debug Analyze Tools Window Help

Projects % 8 B X 4 #» main.gml w » B+
4 [ MobileCAS 1 |import QtQuick 2.2
i MobileCAS.pro 2 import QtQuick.Controls 1.1
> @ deployment 3
> B Sources . 4 ApplicationWindow { 1000
4 3 Resources 5 visible: true
2 o 6 width:( 640 ]/ 700
qami.gre height{: 480
4%/ 8 title: qur{"Hello World")l
& main.gml 9
10 menuBar: MenuBar { \
11 4 Menu { “Mobile CAS”
12 title: gsTr("File")
13 4 MenulItem {
14 text: gsTr("Exit")
15 onTriggered: QOt.quit();
16 }
Opren Documents B X J_ _ ) }
main.gml {? N
20 4 Text |
21 text: gsTr("Hello World")
. 272 anchors.centerIn: parent
2 - }
L SV RN y,

I O Torrme +0 lmmats |



/(g;;tangle { ‘\\\\
1d: outputArea

anchors.left: parent.left
width: parent.width * 0.7
height: parent.height
border.color: "DarkGray"

m | Mobile CAS
- R border.width: 1
le
: TextArea |
Hello Asir id: output

width: parent.width
height: parent.height]
font.poilntSize: 18

text: gsTr("Hello Asir™)

| /




Column {
id: inputArea
anchors.left: cutputArea.right
width: parept.width * 0.3

id: input

width: parent.width
font.pointSize: 18

text: gsTr("input")

}

frText { )
font.pointSize: 18
text: gsTr("CRS: Risa/RAsir"™)
\_} y
/ Textrield | at

obi

D

ectangle |

id: executeBtn

width: parent.width

height: 40

color: "LightBlue"

border.color: "DarkGray"

border.width: 1

Text |
id: capticon
anchors.centerIn: parent
font.pointSize: 16
text: gsTr("Execute")

}

Mouselrea |
anchors.fill: parent
onClicked: |

conscole.debug("Click:" + capticon.text)

_oEl

CAS: Risa/Asir

input

Execute



[

main.gml - MobileCAS - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Design
Debug
N

Projects

=

Analyze

Projects
4 m MobileCAS
i MobileCAS.pro
> @ deployment

bl T

B+ X

> e« Sources
4 @& Resources
4 @ gqml.grc
4§/

& main.gml

Jeploy: Deploy locally

Run: MobileCAS

(BN ©- Type to locate (...

¢« 9 mai. gl -~ M Rectangle ~» B X
47 1 A
418 4 Rectangle {

149 1d: executeBtn

5C width: parent.width
51 height: 40

52 color: "LightBlue"

53 border.color: "DarkGray"

54 border.width: 1

5! Text |
id: caption
anchors.centerIn: parent
font.pointSize: 16
text: gsTr("Execute")

}

MouseArea {
anchors.fill: parent
onClicked: [

Build console.debug ("Click:" +

Debug ; }

v
>

el Applicat- el Compie - JElOML/J— I

lssues WAl Search -




o main.gml - MobileCAS - Qt Creator = B
File Edit Build Debug Analyze Tools Window Help

Frojects Y @ H X €« #» mair. gl ~ M Fectangle *i» B+ X
4 [ MobileCAS 477 } A
i MobileCAS.pro ‘ 4 Rectangle {
>t deployment i id: executeBtn
s B Sources oL Wi(;i_th: parent.width
4 & Resources o height: 4(.}
: _ 52 color: "LightBlue"
Design 4 & gmlgre 53 border.color: "DarkGray"
e a8/ 54 border.width: 1
De BB & main.gml 55 4 Text {
iﬂl :: id: caption
Projp el ol anchors.centerIn: parent
5HE font.pointSize: 16
D 59 text: gsTr("Execute")
Analyze 6 ]_
® 6l 4 MouseArea
Help 62 anchors.fill: parent
Open Documents = B+ X 63 4 onClicked: ({
main.gml vi: } console.debug("Click:™ +
Run 66 }
67 }
> : 6¢ }
. Build || = '’ .
>

<
Gl (oo oo WileceecAlScarch - Tl Acplicat - JElComie— TGN/ - T




CAS: Risa/Asir
iInput




Execute an external program

» MobileCAS executes an external CAS
engine.
+ QML has no function to access external
programs.

+\We make a C++ plugin to execute external
programs.

@ Fukuoka University of
Education



[y

New Project

Choose a template:

Desktop Templates

Projects

Applications
Libraries
Other Project
Non-Qt Project
Import Project

Files and Classes

@ C++ Library
t Quick 1 Extension Plugin

'| @ Qt Quick 2 Extension Plugin

'm; Qt Creator Plugin

Creates a O+ plugin to load
extensions dynamically into
applications using the
CEmIEngine class. Requires Gt
5.0 or newer,

Supported Platforms:
Desktop Android

Dhoose.%&u ncel




[7 Qt Quick 2 Extension Plugin

Introduction and Project Location

E» Location
Kits
Details
g MName: cmdlaunch
LIMImary
Create in| | c¥android¥projects Browse...

Use as default project location

Mext Cancel

Input
Name: cmdlaunch
Create in: c:\android\projects

@ Fukuoka University of
Education




Kit Selection

Location

B Kits Gt Creator can use the following kits for project emdlaunch:

Details /\

Surmmary \ Android for armeabi (GCC 4.8, Qt5.3.1)

|| %) Android for armeabi—v7a (GCC 4.8, Q1 5.3.1) Details +

|| % Android for x86 (GCC 4.8, Qt 5.3.1) Details =

Desktop Qt 5.3 MinGW 32bit Details

N\




@ [ Qt Quick 2 Extension Plugin

Custom QML Extension Plugin Parameters

Location
Kits Ohkject dass—rame: | Launcher
B> Details LR org inftyproject launcher
Summary
et \CEHCE
Input

Object class-name: Launcher
URI: org.inftyproject.launcher



Location

Kits

Details
Er Summary

Project Management

Add as a subproject to project:

Add to version control:

Files 1o be added in

c:\android\projects\cmdlaunch:

cmdlaunch.pro

<MNoner

<Moner

Confizure.

Finish




launch.h

Y launcher.h - cmdlaunch - Qt Creator — O
ile Edit Build Debug Analyze Jools Window Help
Projects V% @ B X 4« » launcher b | & mprocess GProcess # | # » B+ X
4 @ cmdlaunch A 1 #ifndef LAUNCHER H
I cmdlaunch.pro 2 #define LAUNCHER H
4 |, Headers
cmdlaunch_plug élﬁ.ﬂClUde {QObjECt> \
5 #include <QProcess>

launcher.h

- 7y Ln

4 e Sources 4 class Launcher : public QObject

cmdlaunci plug q f
launcher.cp 9 O OBJECT
> (3 Other files 10 public:
4 [ MobileCAS 11 explicit Launcher (QObject *parent = 0);
i® MobileCAS.pro 12 Q INVOKABLE QString launch(const QString &program);

> @ deployment - At
rivate:
> e Sources p

< > -

15 QProcess *m process;
Open Documents ~ Br X - ’Q /
17

cmdlaunch.pro 18 #endif // LAUNCHER H

cmdlaunch_plugin.cpp o
cmdlaunch_plugin.h 2
> launcher.cpp
. Iaur.1cher.h*
I main.gml N

L4
LIN £~ Type to locate (L. IssuesESearch R"'Eﬁxpplicati'" Compile QMIJ’JS'" 5| General - _

This code is available from
http://askubuntu.com/questions/288494/run-system-commands-from-gml-app



launcher.cpp

launcher.cpp - cmdlaunch - Qt Creator -

Build Debug Analyze Tools Window Help

i emdlaunch
i cmdlaunch.pro
4 |, Headers
cmdlaunch_plug
launcherh
4 ¢ Sources
cmdlaunch_plug
launcher.cpp
>[4 Other files
i MobileCAS
I MobileCAS.pr
> @ deployment
> e Sources

ren Documents

ndlaunch.pro
ndlaunch_plugin.cpp
ndlaunch_plugin
uncher.cpp*

= uncher cop#

$#include "launcher.h"

Launcher: :Launcher (Q0bject *parent)
QObject (parent),

S a m process(new QProcess(this))

ol |

}

J|M QString Launcher::launch(const QString &program)

{
m process->start (program) ;
m process—->waltForFinished(-1);

QString output = QStfing::fromLocalBBit(bytes);

5 \\\\¥return output;
oI\ }

Qﬁyteﬂrray bytes = m process—->readAllStandardOutput () ;

)

This code is available from

uncherh* http://askubuntu.com/questions/288494/run-system-commands-from-gml-app

ain.gmi

n P- Type to locate (...

IasueSSearch Re"'ﬂ,ﬂlpplicatiom Compile O"'G‘MUJS EGeneral 1R —




Bund Windows plugln

o] =Tai =] w. B Hr X ALINChSE CoCe AUncCher aunchnl ConsT

Qt, 4 i emdlaunch A 1 #include "launcher.h"
o 5
Welcome i crdlaunch.pro 2

4 |, Headers Launcher.“: :Launcher (QObject *parent)
Edit cmdlaunch_plug - QObject (parent), .
/ launcherh . 4 m process (new QProcess(this))
4 . Sources i i
= cmdlaunch_plug :
Rz launcher.cpp 9l 4 QString Launcher::launch (const QStrine

N > [#yOther files 1C [
HOY=IREN 4 [ WobileCAS 11 m procglss—->start (program) ;

D T MobileCAS.pro 12 m progess—->waltForFinished(-1);
| OBytgfirray bytes = m process->reac
0 = QString::fromLoc:

Analgze > @ deployment o _

F?l Ueploy: Deploy locally
Help 'Run: Custom Executable

cm= - h | Project Kit Build

@ v | cmdla |_.4r'|-:::l-'; Android for armeabi (GCC 42 Ot 2.3.1) g
Debugl | 1o hileCAS Desktop Gt 5.3 MinGW 32bit BEEEES B u I I d

L 11l Ol

I8 [ssues Wl Search Re---

2] Compile O JRIGML/JS -

LBl °- Type to locate [ S| Applicatior -




L
We lcome
Edit
L

&+

=
Debug

N

Projects

=

Analyze

e

Help
cm ok

R,
Debug

I =T

4 i cmdlaunch
¥ crndlaunch.pro
4 ', Headers
cmdlaunch_plug
launcher.h
4 .. Sources
cmdlaunch_plug

launcher.cpp
> (1 Other files
4 @ NobileCAS

f! MobileCAS.pro
@ deployment

Kit

Project

crmdla |_.u"|n:::|"j Android for ammeabi (C

3 MinEW 32 bit

LI A~ Type to locate (.

e

Build Andro

n

o)

13

[eploy: Deploy to Android device
~un: Run on Android device

|4 QString Launcher:

Id plugin

] i (=] i 8] 8] F=1 P T i = | T i | ) = I e i

=
=

#include "launcher.h"
Launcher: :Launcher (Q0Object *parent) :
QObject (parent),

4 m process (new QProcess(this))

{
}

launch (const QString &pr«

{

m process—>ptart (program) ;

m process—pwaitForFinished(-1);
QByteArraf bytes m process—->readAllsSt
o} = QString::fromLocalB8Bit

SLOEN" AVEN el

Build

b Esues B8 Search Re--- Bl Application - B2 Compile O"'QMUUS ﬂGenf




Build Android plugin

e The following error occurs:

Ule o make

rldir, v

e Delete the following lines In the
“cmdlaunch.pro’

4 @ ecmdlaunch L3 ~
i crdlaunch.pro 14 HEADERS += \ _
4 ), Headers 15 cmdlaunch plugin.h \
\ 16 launcher.h
- cmdlaunch_plug 17
J launcherh 19 OTHER FILES = gmldir
4 . Sources 19 —
. emdlaunch_plug lequals ( PRO_FILE PWD , - )
| launcher.cpp copy gmldir.target
b [# Other files copy amldir.depends _PRO FILE PWD /gmldir
4 [ MobileCAS copy gmldir.commands $(COPY FILE) \"$Sreplace (copy gmldi

QMAKE EXTRA TARGETS += copy gmldir
PRE TARGETDEPS += $S$copy gmldir.target

MobileCAS.pro
> @ deployment

SRR NN N NN

[> & Sources




Install plugin

o \Windows
Copy

* c:\android\project\cmdIaunchﬁqmldir]

+ c:\android\project\build-cmdlaunch-
Desktop Qt 5 3 MIinGW __32bit-Debug\

debug{cmdlaunch.dll |

to

+ C:\Q1\Qt5.3.1\5.3\mingw482_32\gml\org\
Inftyproject\launcher\

@ Fukuoka University of »
Education




Frojects % @ B X 4« # main. gml = Launcher
0t 4 c. Sources A 1 import QtQuick 2.2
Welcome | " emdlaunch_plug 2 import QtQuick.Controls 1.1
" launcher.cpp 3 import org.inftyproject.launcher 1.0
Edit | I [ Other files L

A 70| 4 @ MobileCAS

+

Design MDb“ECﬂS.prD —
-a > @ deployment

5 4 ApplicationWindow {
6 visible: true
width: 1000

: 8 height: 700
Debuz | e N g title: gsTr("Mobile CAS™)
.Iﬂ 4 @ Resources 10
Projects 4 3 gml.grc 11| 4 Launcher {

D 4| 12 id: launcher Add

. i = . Launcher
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Helo R4 > 15[ 4 menuBar: MenuBar { element
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8 cmdlaunch.pro o itle: gsTr("File")
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- launcherh 272 }
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MobileCAS: Build -> Run

® Input “notepad” in the textfield
» Click “Execute” button
» Notepad will appear

m Mobile CAS — o
File

Hello Asir CAS: Risa/Asir

notepad
/ Execute




Install plugin

e Android

Copy
-rc:\android\project\cmdIaunchﬁqmldir ]

+ c:\android\project\build-cmdlaunch-
Android_for_armeabi_GCC_4 8_Qt 5 3_1-
Debugflibcmdlaunch.so)

to

+ C:\QN\Qt5.3.1\5.3\android_armv5\gmi\org\
Inftyproject\launcher\
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Set PATH, File I/O plugin

These C++ plugins are available from:
http://www.inftyproject.org/ISSAC2014/

 For Windows

« Extract windows_plugins.zip, and copy “org”
to c:\Q1\Q15.3.1\5.3\mingw482_32\gml\

 For Android

« Extract android plugins.zip, and copy “org”
to c:\Qt\Qt5.3.1\5.3\android_armv5\gml\
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Copy CAS engine for Windows

Download asirwin.zip from:
http://www.inftyproject.org/ISSAC2014/

Extract it, and copy all files including asir.exe
to c:\android\project\build-Mobile CAS-
Desktop Qt 5 3 MinGW_32bit-Debug\
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0

File Edit Build Debug Analyze Tools Window Help

Eiﬁkamugnh

4 . Sources
fileio.cpp
fileio_plugin.cpp
> (31 Other files
4 [ MobileCAS
I MobileCAS.pro
> @ deployment

Design
Debug
N

Projects

L]

Anahze

o)

Help

> e Sources
4 @ Resources
4 [ gml.grc
4§/
& main.gml

Open Documents

&) envset_plugin.cpp
envset_plugin.h
fileio.cpp
fileio.h
fileio.pro
main.gml

v

main.gml - MobileCAS - Qt Creator

I % T T W T T Y T % O T % T

Lo Co

La D = O

W N = O W 0o

T Bt -

) 0D

ma i, gl

import org.inftyproject.fileio 1.0
import org.inftyproject.envset 1.0

4 PpplicationWindow {
visible: true
width: 1000
height: 700
title: gsTr("Mobile CAS")

4 Launcher {
id: launcher

4 /E’ilelo {
id: inFile

source: "input.t=zxt"
onError: console.log(msg)
}
4 FileIO {
id: cutFile
source: "result.txt"
onError: conscole.log(msg)
}
4 Envset {

\\\‘ id: pathEnv
}

/

Add
elements

(I #- Type to locate (...

£
Issuesngeart:"' Ef—‘xpplicm Dompi"' QMU"' EGener“ _




main.gml for Windows

Text {
id: caption
anchors.centerIn: parent
font.pointSize: 16
text: gsTr("Execute")
}
QtObject {
id: inputNo
property int i:0
function next() {
i++;
return i;

_— Create Input file

MouseArea {
anchors.fill: parent Execute AS”‘
onClicked: {

console.debug("Click:" caption.text)

('outfile.write{""] )
inFile.write ("R=" 4+ input.text + "outpft (\"result.txt\")sR;qguit;")
output.append (" [" + inputNo.next() + 4] " + input.text)
launcher.launch ("asir -f input.txt")

\»output.append{outfﬁle.read{]] )

Get result



e
File

Mobile CAS

Hello Asir

[1] fetr(x"4-1); ]
[[1,1],[x—1,1],[x+1,1],[x"2+1,1]]

T

Computation result

l

Input command
for Risa/Asir

e
CAS: Risa/Asir

fetr(x"4-1):

Execute

/

Click



Copy CAS engine to Android

1. Install Terminal IDE to your Android device
through Google Play.

2. Click 'Install System' in the menu of Terminal
IDE.

3. Download and install Risa/Asir on Terminal IDE:
$ wget http://133.81.157.19/~fujimoto/android/
asiroid.tar.gz
$ tar zxvf asiroid.tar.gz
$ chmod —R 755 local

@ Fukuoka University of »
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https://play.google.com/store/apps/details?id=com.spartacusrex.spartacuside&hl=en

Copy CAS engine to Android

4. Execute the following on Terminal IDE:
$ install_gcc

$ chmod —R 755 android-gcc-4.4.0

$ mkdir bin

$ cd bin

$ In -s ../android-gcc-4.4.0/bin/arm-eabi-cpp cpp
$ In -s ../local/lib/asir/asir asir

$cd..

$ chmod —R 755 bin

5. Run asir to check this installation
$ fep asir
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main.qml for Android

FileIO {

id: inFile

source: "/sdcard/tmp/input.txt"”
onkError: console.logl(msq)

}
FileIO {

id: outrFile
source: "/sdcard/tmp/result.txt”
onkrror: conscole.log{msg)

}
TexthArea {
id: output

width: parent.width
height: parent.height
font.pointSize: 18
text: |

lpathEnv;setValue{"PRTH",".:!datajdatajcom.Spartacusrex.Spartacusideffilesjbin:"]
e

tpathEnv.value ("PATH"))
gsTr({ Hello Asit)




main.gml for Android

MouselhArea |

anchors.fill: parent

onClicked: |
console.debug ("Click:" + caption.text)
outFile.write("")
inFile.write ("R=" + input.text + "Dutpuﬂ{\"fsdcardftmp!result.txt\"]$R;quit;"]
output.append (" [" + inputNo.next() + "] ™ ¥ I1npurt.cexc)
launcher.launch ("asir -f|/sdcard/tmp/input.txzt")
cutput.append (outFile.redd(])




Screenshot on Android

Il MobileCAS
L1

Hello Asir CAS: Risa/Asir
[1] diff(log(x),x); | fotr(x*3-1);)
(1)/(x) Execute

[2] fctr(x*3-1);
[[1,10,x-1,1],[x*2+x+1,1]]

A | =]
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Computing Process of Mobile CAS

/data/data/org.gtproject.example.MobileCAS/

/

*
*
*
*
*
*
*
*
*
‘0

Input.txt : :
P Risa/Asir
output.txt [
\_ ) /data/data/com.spartacusrex

/sdcard/tmp/ .spartacuside/files/bin/



Further development

* Communication with CAS engine

+ OpenXM

» A communication protocol on TCP/IP sockets
» Client Server Model

e Inputting math expressions

+ Handwriting interface of InftyEditor

» Importing Infty handwriting recognition algorithm
written by C++

e Math font for Qt
+ Infty Math fonts
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i3 AsirPad2 2014
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Next |
N/A 3
Factorial
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Execute ‘
|
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AsirPad for Android

X = BS A

Next

N/A
Factorial
IntQuotien
IntRemain:
LCM

GCD
Reduced -

Execute

SEND:x,;
RECV:

All Delete Delete Undo OK Quit

o - !



Conclusion

»We explained an implementation method
of a computer algebra system for tablets.

» Building a CAS engine
+ Arm rootfs + QEMU + chroot
e Creation of GUI

th QUiCk
+ C++ plugin

e This method Is available for developing
cross-platform computer algebra Apps.
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