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Abstract

Sandbox is an environment for running software in a protected area and used to test unverified
software. Termux for Android and iSH for iOS are distributed as terminal emulators with a sandbox
environment. These provide a Linux CLI environment for mobile devices. In this article, we show
that a computer algebra system Risa/Asir can be running on Android/iOS using them.
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Android 121%, Termux [6] £\ 9 & — 3 F L7 7V DY Google DAIT 7Y A F 7D GooglePlay THL
XN T3, Android @ Linux 7 — %)V %2FH L 7 Sandbox ¥ —IF VLI 2L —%THY, root ik
EREEN D RREHIROMERZ T2 2 % a2y F 74 VIRD Linux BBE2HET 2D TH S, /etc ¥
/var " ENDT 7 X AIATTH o721, /data/data/com.termux/files/ Z)—bT 4L 7 FY LT
EVIHHIRIEH L DDA Y ¥ —7¢ Linux 74 A MY E2—3 3D Debian EFL apt 2L %8y 77—
CEMBEREZ K A, EHED Linux v v EFEIH ) T EOHBETH B, LT TIE T D Termux Z v 5
ZEETB,

3.2 Termux DA VA=l
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2. Termux %l <,
3. termux-setup-storage % 1§ 21,
4. pkg update ZEfT7T 5,

5. pkg upgrade %= FE{T7 %,
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pkg install autoconf automake bison bzip2 clang cmake \
coreutils diffutils flex gawk grep gzip libtool make \
patch perl sed tar termux-exec wget file

cd ../usr/bin

In -s busybox uuencode
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In -s busybox uudecode

3.4 Risa/Asir DEJLR

Risa/Asir DRFIOY —2Aa—F%2¥7ru—F LT 3,

$ wget http://air.s.kanazawa-u.ac.jp/ohara/openxm/openxm-head.tar.

gz
$ tar xf openxm-head.tar.gz
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$ export PREFIX=/data/data/com.termux/files/usr

$ export LD_PRELOAD=${PREFIX}/1lib/libtermux-exec.so

$ export CC=clang

$ export CXX=clang++

$ export CFLAGS="-02 -std=gnu89 -fsigned-char -D ANDROID
-DNO_GETCONTEXT -Wno-macro-redefined -Wno-builtin-macro-redefined"

PLEDHEfi D%, configure Z94TL T gc ZENFT 5,

cd OpenXM/src

make configure-asir
cd gc

make all

make install

cd
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WET 5,

make configure-gmp
cd gmp

make all

make install

cd
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cd ../../0OpenXM_contrib2/asir2018
./configure --prefix=/data/data/com.termux/files/home/0OpenXM
make

make install
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make install-openxm

3.5 Risa/Asir DiZE)
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$ export OpenXM_HOME=/data/data/com.termux/files/home/0OpenXM

$ export PATH="${OpenXM_HOME}"/bin:$PATH

$ export LD_LIBRARY_PATH="${OpenXM_HOME}"/1lib:"$LD_LIBRARY_PATH"

$ asir

This is Risa/Asir, full GMP Version 20200210 (Kobe Distribution).

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

Copyright 2000-2019, Risa/Asir committers, http://www.openxm.org/.

GC 7.4.2 copyright 1988-2015, H-J. Boehm, A. J. Demers, Xerox, SGI
, HP.
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#if defined (ANDROID)
#define FP_DATA_IS_AVAILABLE(fp) ((fp)->_r)
#elif defined(linux)

DX HIZ #if defined(linux) DHIIC #if defined (ANDROID) #HEA L CERT A LENH - 72,

3.7 Asir on Android Ofcth
ETHARIZE NV FHETERL 72234 F Y 1ER D URL THAT L T %,
http://wwl.fukuoka-edu.ac.jp/~fujimoto/asiroid
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$ pkg install wget

$ wget http://wwl.fukuoka-edu.ac.jp/ " fujimoto/android/asir_aarch64
.tar.gz

tar xf asir_aarch64.tar.gz

cp OpenXM/rc/feprc .feprc

cp ../usr/etc/profile .profile

echo "source ./0OpenXM/rc/bashrc" >> .profile

exit
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|$ fep asir
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3. "HET2, 220y 732,
4. iSH Shell Z[H <,
5. apk update %979 %,

6. apk upgrade %9479 %,
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apk add gcc g++ build-base autoconf automake bison make cmake \
coreutils diffutils findutils sharutils \

file flex gawk git grep libtool patch perl sed \
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bzip2 gzip tar curl wget ncurses-dev

4.4 Risa/Asir DEJLR

Risa/Asir DRFIDY —2a—Fx¥7rua—F L THET 3,

# mkdir local

# cd local

# wget http://air.s.kanazawa-u.ac.jp/ohara/openxm/openxm-head.tar.
gz

# tar xf openxm-head.tar.gz




E)LFDRICRD &) ICBEEEBARET 5.

# export ABI=32
# export CFLAGS=’-02 -D_GNU_SOURCE -DNO_GETCONTEXT -DUSE_MMAP

-mtune=pentiumpro -march=pentiumpro’

ABI OFE F gmp O configure 28T 72 DICUETH %, CFLAGS @ -D_GNU_SOURCE -DNO_GETCONTEXT
-DUSE_MMAP & Alpine Linux TEIfET 2 R—=YaL 7% gc DENLFICBLELRDDTH S, DL
D%, configure #FfTL T gc ZENLFT 3,

cd OpenXM/src

make configure-asir
cd gc

make all

make install

cd

# H HF H H

T 41T OpenXM/1ib I libpari.a, libasir-gc.so 7 EWVERI NS,
RIZ gmp/Makefile Z L7 4 ¥ TH| &, configure-others DDA 7 a v ZLA NICEBIET 2, 2D
F7varvaEE LKW E, iSH Shell TOFHEITRFIZ illegal instruction (ILL) 23%AELTLE 9,

--enable-cxx --host=i586-alpine-linux-musl

ZLT, RDXHIZgmp ZENLFT S,

# make configure-gmp
# cd gmp

# make all
#
#

make install

cd

& [HERIC, mpfr/mpc/mpfi/ox toolkit/ox pari/ox_cpp % EV F LT, If&IC Risa/Asir ZBLT
DEIITENVFLTA YA —VT 5,

cd ../../0OpenXM_contrib2/asir2018
./configure --prefix=/root/local/0OpenXM

make install

#
#
# make
#
#

make install-openxm

4.5 Risa/Asir DFEH)
DUT O E., Risa/Asir 2~ YN TREETE 5,

# export OpenXM_HOME=/root/local/OpenXM
# export PATH="${OpenXM_HOME}"/bin:$PATH
# export LD_LIBRARY_PATH="${OpenXM_HOME}"/lib:"$LD_LIBRARY_PATH"



# asir
This is Risa/Asir, full GMP Version 20200210 (Kobe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES
LIMITED.
Copyright 2000-2019, Risa/Asir committers, http://www.openxm.org/.
GC 7.4.2 copyright 1988-2015, H-J. Boehm, A. J. Demers, Xerox, SGI
, HP.
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4.6 iSH Shell OF=EE

iSH Shell @ Alpine Linux T I 1T Z) C 7477 V3% glibc &84 D, musl libc [12] T
b2, COlD, 27— ELFTE0ICEY —Aa— FOBEPSBKETH 7, BENICIE, FILE %
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4.7 Asir on iOS Dfc#
ETl R EN FHETER L 72284 5V 13X ® URL TR L T\ 2
http://wwl.fukuoka-edu.ac.jp/~fujimoto/i0S

ZOMA Ny r =22, asit D70y b FELTHHATE S fep HHEML T3
iOS 784 A2 iSH Shell 24 Y A =L L7, U TD X I I asir 24 VA I‘—)I/’g"%o

wget http://wwl.fukuoka-edu.ac.jp/ " fujimoto/ios/asir_ios2.tar.gz
tar xf asir_ios2.tar.gz

cp OpenXM/rc/feprc .feprc

cp /etc/profile .profile

echo "source ./0OpenXM/rc/bashrc" >> .profile

apk add ncurses-dev

H H H ¥ O O

exit

iSH Shell %z ffi&##2. AT D#ET Risa/Asir 2/ TE 5,

[# fep asir
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17:55 [] @ 0 O ¥ H68%

+hydNNNNdyh+  emmmeeem e
+mMMMMMMMMMMMMm-+ 0S: Android 10 aarché4
* dMMm : NMMMMMMN : mMMd ™ Host: google Pixel 3a X
hMMMMMMMMMMMMMMMMMMb Kernel: 4.9.185-g860003
YYYYYYYYYYYYYYYYYYYY Uptime: 3 days, 19 hour

- mMMm * MMMMMMMMMMMMMMMMMMMM * mMMm .

- MMMM MMMM :

Packages: 96 (dpkg), 1
Shell: bash 5.0.11

CPU: Qualcomm SDM670 (8
Memory: 2007MiB / 3593M

- MMMM MMMM :

- MMMM MMMM *

- MMMM. MMMM *
MMMM MMMM

+yy+ MMMMMMMMMMMMMMMMMMMM +yy-+
mMMMMMMMMMMMMMMMMMMm
* /++MMMMh++hMMMM++/ *
MMMMo  oMMMM
MMMMo  oMMMM
OoNMm-  -mMNs

$ fep asir

Welcome to fep! Editmode is emacs

I'm a front end processor for asir

History will be saved to .fephistory

This is Risa/Asir, full GMP Version 20191212 (Kobe Distribu
tion).

Copyright (C) 1994-2000, all rights reserved, FUJITSU LABOR
ATORIES LIMITED.

Copyright 2000-2019, Risa/Asir committers, http://www.openx

m.org/.
GC 7.4.2 copyright 1988-2015, H-J. Boehm, A. J. Demers, Xer
ox, SGI, HP.

[0] load("cyclic");

[10] C=cyclic(7)$

[11] cputime(1)$
Osec(3.695e-05sec)

[12] nd_gr(C,vars(C),31991,0)$
2.35sec(2.383sec)

[13] pari(factor,2A2A7+1);

[ 59649589127497217 1 ]

[ 5704689200685129054721 1 ]
0.006667sec(0.1792sec)

[14]1 mpfr_gamma(179);
6.23513539724191e+324
0sec(0.000468sec)

[15]1 mpfr_zeta(5);
1.03692775514337
0sec(0.0002489sec)

[16] ox_launch(0);

1

0.003333sec(0.08011sec)
[17] ox_execute_string(1,"fctr(xA5-1);");

0

0sec(0.000139sec)

[18] ox_pop_local(1);
[01,1],[x-1,1], [XM4+xA3+xA2+x+1,1]]

ESC e CTRL ALT — A, 0

1: Termux TEIfEY % Risa/Asir

6 RYFVY—Y

OK: 446 MiB in 102 packages
MiPad-m4:~# neofetch
.hddddddddddddddddddddddh. root@iPad-m4

Kernel: 3.2.0-ish

0S: Alpine Linux v3.

11 1686

Uptime: 1 hour, 7 mins

y y* Pack : 102 (apk)
.hddddddddddd+" " +ddddh:-sdddddddddddh. Shell: ash
hdddddddddd+" T4yt .sddddddddddh Memory: 1845MiB / 2036MiB
ddddddddh+* Sk Yl -sddddddddd
ddddddh+" */hddh/* H 1 -sddddddd
ddddh+" */+/dddddh/" T4s— -sddddd
ddd+* ‘/o" :dddddddh/’ ‘oy- .yddd

hdddyo+ohddyosdddddddddho+oydddy++ohdddh

y y

.hddddddddddddddddddddddh.

MiPad-m4:~# source OpenXM/rc/bashrc
MiPad-m4:~# fep asir

Welcome to fep! Editmode is emacs
I'm a front end processor for asir
History will be saved to .fephistory

This is Risa/Asir, full GMP Version 20200210 (Kobe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyright 2000-2019, Risa/Asir committers, http://www.openxm.org/.

GC 7.4.2 copyright 1988-2015, H-J. Boehm, A. J. Demers, Xerox, SGI, HP.

[0] load("cyclic");
[10] C=cyclic(6)$
[11] cputime(1);

0

0.001017sec(0.000732sec)

[12] nd_gr(C,vars(C),31991,0)$
0.9802sec(1.016sec)

[13] pari(factor,272°7+1);

[ 59649589127497217 1 ]

[ 5704689200685129054721 1 ]
0.02916sec(8.33sec)

[14] ox_launch_nox(@);

1
0.01894sec(0.1944sec)
[15] ox_execute_string(1,"fctr(x~10-1);");

]
0.001344sec(0.001439sec)
[16] ox_pop_local(1);
[[1,1], [x-1,1], [x+1,1], [X*4=x"3+x"2-x+1, 1], [X 4+x"3+x"2+x+1,1]]
0.0057sec(0.01292sec)
[17] mpfr_gamma(170);
4.26906800900471e+304
0.03719sec(0.05316sec)
[18] mpfr_zeta(5);
1.03692775514337
0.02151sec(0.02508sec)
(191 0

2: iSH Shell TEfE§ % Risa/Asir

ARETHRE L 7o PRI X > TER L 72 Risa/Asir 2N A Y OFFEHEEICOWTHRNS, LT ORIL,
Risa/Asir @ nd_gr(C, vars(C), 31991,0)$ 2< > Fick 3 7L 7 —HIEGHE (cyclic-7, cyclic-8) DX
YFe— 78R (HALIER) THS, 2E L LT, Windows v ¥ TOFMURR S IBEL T <,

Nexus 7(2013) Phab 2 Pro Pixel 3a XL iPad mini5  ThinkPad T470s
Android 6.0.1 Android 6.0.1 Android 10 iOS 13.3.1 Windows 10
Snapdragon S4 Snapdragon 652 Snapdragon 670  Apple Al12 Core i7-7600U
1.5GHz 1.8GHz 2.0GHz 2.5GHz 3.9GHz
2GB memory 4GB memory 4GB memory 3GB memory  40GB memory
Cyclic 7 16.52 3.17 2.39 28.94 1.28
Cyclic 8 467.30 107.50 58.99 670.5 34.30
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e iSH Shell A apk 73 v r — 2 DIERL

e Qt Quick £7213 Kivy ZED2NLF 739 F 724 —2D GUI V=L F v k27T NL LT NA
ZH GUI DR
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—
o O

2 F X B
Mitsushi Fujimoto, The current state of computer algebra system on tablet devices, Developments
in Computer Algebra Research, RIMS Kokyuroku vol.1930 (2015) pp.93-100.

Scratchbox, http://www.scratchbox.org/
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FEAESE, BRI S 2 5 2 D arm64 REIC DT, BB Vol.23, No.2 (2017) pp.128-131.
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Termux, https://termux.com/
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LibTerm, https://libterm.app/
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iSH Shell, https://github.com/tbodt/ish
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