a'a

2o
X 2
e
oc

o I
0O <




~__Overview

Part 1. Overview and Terminology

Part 2. Building ooRexx from Source Code
Part 3. Setup Android

Part 4. Porting ooRexx

Part 5. Status and Outlook




1.1. Environment

1.2. install vs. build




— 1.1. Environment

TARGET

Android




— 1.2. Install vs. Build from Source

1)
2)
3)




2.1. Tools needed

2.2. Build process




v 2.1. Tools needed

Central version control system
Server Side project history
Comparable to GIT

compile Sou
Executable:




_ 2.3. Tools needed | Compiler

p file

ST
calculator calculator.cpp working_hello

~[coding/cpp
€ 11:81:11 ) g+ caloulator.cpp -o cale

~[coding/cpp
@ 11:81:26 ) 1s
calc calculator calculator.cpp working_hello

~[coding/cpp

€ 11:81:28 ) .fealc

Put in your first number: 18
Your number is: 18

Put in your second number: 18
Your second number is: 18
SUM = 28

~[coding/cpp
@ 11:01:41 ) ||




— 2.4. CMake

- nvim CMakeLists.txt /home/tjk
IlakeJIininul_required{‘JEESII]H 3.6.8)
A project(calculator)

add_executable(calculator calculator.cpp)

Toolchain




— 2.4. CMake

# Build for Apple macOS

if (BUILD_DMG)

# The installer is built in a post-process script build_mac0S_dmg.sh.in
# initialised from platform/unix/macos/install/build_nacDS_dmg.sh.in

# using settings from here

# Always 64 bit for macOS
set{0S_DIST “macS")

# This is copied from BEB & RPM Installers
if (DEFINED PROD)
set(CPACK_PACKAGE_RELEASE 1)
else ()
set(CPACK_PACKAGE_RELEASE ${ORX_BLD_LVL})
endif ()

if (DEFINED 0S_DIST)
set(CPACK_PACKAGE FILE NAME “${CPACK_PACKAGE_NAME}-${0RX_MAJOR}.${0RX_MINOR} .${ORX_MOD_LVL}-${CPACK_P/
CKAGE_RELEASE}. ${0S_DIST?. ${CMAKE_HOST_SYSTEM_PROCESSOR}")
else ()
set(CPACK_PACKAGE_FILE_NAME "${CPACK_PACKAGE_NAME}-${ORX_MAJOR} . ${ORX_MINOR} .${ORX_MOD_LVL}-${CPACK_P)
CKAGE_RELEASE} . ${CMAKE_HOST_SYSTEM_PROCESSOR}")
endif ()
message(STATUS "CPACK_PACKAGE FILE NAME ${CPACK_PACKAGE_FILE NAME}")
§ Be sure to do this AFTER you set the CPACK_PACKAGE_FILE_NAME

configure_file( ${CMAKE_SOURCE_DIR}/platform/unix/macos/install/build_macOS_dmg.sh.in ${CMAKE_BINARY_DIR.
fbuild_mac0S_dmg.sh IMMEDIATE BOMLY )

endif ()

# Do not move the following statement!! It must be the last statement in this file.

Include (CPack) -
¢ 2461 10
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2.5. Build Process 2

LAY IR A4 ARSI R 11
e

‘main/trunk/utilities

main/trunk/utilities/platform
main/trunk/utilities/platform/windows
mainy/trunk/utilit (2 f exxhide
main/trunk/utili /platf thide/ d

main/ trunk/ 2
main/trunk/utilities
wain/tr ilities/platforn/windows/ rexxpans/
main/trunk/util T - mak
nain{crmiuzmmslpmfem/mix
main/trunk/utilities/rexx
main/trunk/utilities/rexx/platform
main/trunk/utilities/rexx/platform/unix
m/wmlmms/m/pmmtmlw cpp.
nainltrmk/atﬂiﬁes{ rexx/| nlatfum/

wain/trunk/, indows/ rexx.cpp
‘main/trunk/utilities/rexse
main/trunk/utilities/rexxc/platforn
main/trunk/utilities/rexe/platform/unix

main/trunk/utE iler.cpp
mmltn.mk/utmtiaﬂnm/p]stnm[vindms

/A /! piler.cpp
namltrmk/utmties{ rexxmaue
main/tr
main/trunk/utilities/ rxqueue
main/trunk/utilities/rxqueue/platform
main/trunk/utilitie: sirxcmeue{ /platfor rm/unix
main/trunk/utilit &pp
nmnl m.mk/ utlhth r'xqwu&l platfumn’uindws

namltrw\k/mnﬁeslrxmm
main/trunk/utilities/rxsubcon/platform
maltmlutmﬁss/rxm/platfum/wﬂx
main/trunk/ w/ur s
miultnmk/utﬂinssirxsmcm/platfom/nmm
main/trunk /utilit /pl: m/ I
main/ trunk/CHANGES

main/trunk/readne. version
main/trunk/CONTRIBUTORS

wain/trunk/files.htnl

‘main/trunk/CPLY1.8. txt

U main/trunk

Checked out revision 12264.

B e ]

~/coding took Tés
@13:03:08 ) |

~f{coding/test/main/trunk via Av3.20.3

@ 13:87:82 ) cmake -DBUILD DEB=1 -DDS_DIST=ubuntul684 —DCMAKE_BUILD TYPE=RELEASE
-— CMake version is 3.28.3

-— The C compiler identification is GNU 11.1.9

-— The CXX compiler identification is GNU 11.1.8B

— Detecting C compiler ABI info

— Detecting C compiler ABI info - done

— Check for working C compiler: fusr/binfgec - skipped

— Detecting C compile features

— Detectino € compile features - done

TTURUURLUY PO SYS]SLYIREL LT
—= Looking for sys/signal.h — found
— Locking for sys/time.h
— Looking for sys/time.h - found
== Looking for sys/utsname.h
— Looking for sys/utsname.h - found.
—= Looking for sys/wait.h
—- Looking for sys/wait.h - found
—- Performing Test HAVE_UNION_SEMUN
- Performing Test HAVE_UNION_SEMUN - Failed
— Looking for unistd.h
— Looking for upistd.h — found
== Looking for usyncup in fusr/1ib/libcurses.so
~= Looking for wsyncup in /usrllih[]ibcursas so - found
— Looking for cbreak in /usr/lib/libncurses.so
~- Looking for cbreak in /usr/lib/libncurses.so - found
- Looking for nodelay in /usr/lib/libncurses.so
— Looking for nodelay in /usr/lib/Libncurses.so -~ found
— Found Curses: fusr/lib/libncurses.so
== CURSES_HAVE_NCURSES_H is /usr/include/ncurses.h

]
i

=

~{coding/test/main/trunk via Av3.20.3
L/ €@ 13:15:83 ) cmake —build ./
1%] Generating rxsubcon.l.gz
18] Built target rxsubcom_man
2%] Generating ruqueue.l.gz
23] Built target rxgueue man
2] Generating rexxc.1.gz
2] Built target rexxc_man
2] Generating bin/rxregexp.cls
2%] Generating bin/rxftp.cls
2%] Generating bin/csvStream.cls
3] Ganﬂﬂt;.ng binfj&u‘l c]s

SRS

b i S e B e e W o e W iy o

8%] Building CXX object testbinaries/CMakeFiles/orxinvocation.dir/orxinvooation.cpp.o
8%] Linking CXX shared library ../lib/1liborxinvocation.so
8%] Built target orxinvocation
2%] Building CXX object testbinaries/CMakeFiles/orxfunction.dirforxfunction.cpp.o
19%] Linking CXX shared library ../l1ib/liborxfunction.so
0] Built target arxfunction
¥9%] Building CXX object tascbinariesfEMakEFiles/raxxinstmce.d.irfrexxinstal\ﬂﬁ.l:pp.u
19%] Linking CXX executable ../bin/rexxinstance
¥ Built target rexxinstance
9%] Building CXX object testbinaries/CMakeFiles/orxclassic.dir/orxclassic.cpp.o
8% Linking CXX shared library ../1ib/liborxclassic.so
] Built target orxclassic

toding/test/main/trunk via Av3.20.3 took Iml7s
o 12-17-18 A 1
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3.1. Android Studic
3.2. Android Toolchs

3.3. Emulator, Shell

3.4. Run Executable




_— 3.1. Android Software Tools

My Application - MainActivity java [My._Application.appl LI
Ble Edt View N

Tools VS Window Help

MyApplication ' app

Maindctivity A (= app ~ || [ Pirel_3a API_30.x86 ~
main i

149 8 O @ ®40100%

extends AppCompathctivity

My Application

setContentViou(R. Layout.

base inspector & Fun Bt

11 LF UTFS 45




——— 3.1. Android Software Tools

I Android Software Development Kit

necessary to build

Programs with Android
Studio
Build in Android Studio

includes Andr
Provides API libraries

and developer tools

Needs to b




—— 3.2. Android Toolchain File

§ https://github. comfandroid-ndk/ndk/issues/323
if(ANDROID_NDK_TOOLCHAIN_INCLUDED)

return()
endif{ANDROID_NDK_TOOLCHATN_INCLUDED)
set(ANDROID_NDK_TODLCHAIN_INCLUDED true)

# Android NDK
get_filename_companent (ANDROID_NDK_EXPECTED_PATH

"% {CMAKE_CURRENT_LIST_DIR}/../.." ABSOLUTE)
iF{NOT ANDROID_NDK)

® set(ANDRDID.NDK "${ANDROID_NDK_EXPECTED_PATH}")
else()
i Allow the user to specify their own NDK path, but emit & warning: This is an
> # uncommon use case, but helpful if users want to use a bleeding edge

# toolchain file with a stable NDK.

# https://github.com/android-ndk/ndk/issues /473

° get_filenane_conponent(ANDROID_NDK "${ANDROID_NDK}' ABSOLUTE)
IF(NOT “"S{ANDROID_NDK}" STREQUAL “S{ﬂNDRUU}_NDK,EXPEETE]_PATH}_"I !

message (WARNING “Using custom NDK path (ANDROID_NDK is set): ${ANDROTO_NDK}")

endif()

endif()

unset(ANDROID_NDK_EXPECTED_PATH)

file(TO_CMAKE_PATH "${ANDROID_NDK}" ANDROID_NDK)

# Android NDK revision

it Possible formats:

B * rl16, build 1234: 16.8.1234

B * ri6h, build 1234: 16.1.1234

#* r16 beta 1, build 1234: 16.8.1234-betal

b

i Canary builds are not specially marked.

file(READ "${ANDROID_NDK}/source.properties” ANDROID_NDK_SOURCE_PROPERTIES) 15

L



3.3. Emulator, Shell 1

emulator -awd deviceName

l

Jemulator -avd testDevice_AP_29_1 /home/tjk/Android/Sdk/emulator e 0 0
~[coding
@ 14:33:52 ) ed .. (base)
@ 14:33:54 > ls (base)

lanaconda3 hdd_vn netshare Programs sharedVi lates
Android nesktnp Downloads Music Pictures Public  stale outputs_checked Vidnoi

@ 14:33:54 ) cd Android (base)
(base)

~/Android
@ 14:33:58 x cd S/ (base)
~[Android/Sdk
@ 14:34:82 ) 1s (base)
build-tools emilator licenses patcher platfora-tools sources toals
cuake fonts  ndk platforns skins systen-inages
~/Android/Sdk
@ 14:34:03 ) . /fenulator -avd testDevice API_29_1 (base)
fish: The file “./enulator” is not executable by this user
~/Android/Sdk

:34:18 X ed enulator (base)
~[Android/Sdk/enulator
@ 14:34:27 ) . [emulator -avd testDevice API_29_ (base)
enulator: Android enulator version 39.5.5.8 (wm id 7285888) (CL:N/A)
handleCpuAcoeleration: feamre check for hv
Fontconfig warning: " avail, irs-sanple.conf", line 6: unknown element "r

eset-dirs"
cannot. add Library /hone/t]
added library /hone/ Tibvulkan.so
cannot: add Iibrary /hone/tjk/Androi /1 libvulkan.so.1: full
ted GRPC server at 127.8.8.1:8554, secunty Local

-/qemu/Linux-x86_64/11 libvulkan.so: failed

Android Emulator - testDevice_API_29_1:5554 1




—— 3.3. Emulator, Shell 2

-/platform-tools/adb shell /home/tjk/Android/Sdk

generic_xB86:/ # 1s -1

total 128

dr-xr-xr-x 78 root rooft B 2021-85-22 17:84 acct
-rw-r-——r— 1 root root 723 20828-87-21 B2:41 adb_keys

drwxr-xr-x 14 root  root 288 2821-B5-22 17:B4 apex

Use ADB tO tra nSfer f|| es Irg-r—r— 1 root root 11 2828-87-21 B2:56 bin -> /system/bin
lrw-r—r— 1 root root 58 2828-87-21 B2:56 bugreports -> [data/user_de/8/com.android.shel
druxrwx-—— 2 system cache 4896 2828-B7-21 B2:18 cache
Irw-r—r— 1 root root 19 2828-87-21 B2:56 charger — [system/bin/charger
drwxr-xr-x 4 root  root B 2821-85-22 17:84 config
Irw-r—r— 1 root rookt 17 2820-87-21 82:56 d —> [sys/kernel/debug

. . druxrux--x 46 system system 4896 2821-85-B3 19:55 data

° Push f||es to De\”ce: /adb pUSh fileName drwxr-xr-x 2 root root 4896 2828-87-21 B2:18 debug_ramdisk
lrw——— 1 root root 23 2828-87-21 82:56 default.prop -> system/etc/prop.default
druxr-xr-x 18 root  root 1248 2021-85-22 17:84 dev
1rw-r--r— 1 root root 11 2628-87-21 B2:56 etc — /system/etc
Iruxr-x—— 1 root shell 16 2828-87-21 B2:56 init -> [system/bin/init

e Connect to Shell: /adb shell ~ruxr—x— 1 root shell 1653 2828-B7-21 B2:18 init.envivgn.r'r:
-ruxr—x—— 1 root shell 33152 2828-87-21 B2:41 init.rc
-rwxr-x-—— 1 root shell 7498 2828-87-21 B2:4B init.usb.configfs.re

- " . -twxr-x—— 1 root shell 5649 2828-87-21 B2:46 init.usb.rc

-rixr-¥— 1 root  shell 563 2828-07-21 82:48 init.zygote32.rc

° su for rOOt (#) prIVIIeges drux——— 2 root root 16384 2828-87-21 B2:57 lost+found
drwxr-%r-x 2 root root 4896 2820-87-21 B2:18 metadata
druxr-xr-x 12 root system 268 2621-B5-22 17:84 mnt
druxr-xr-x 2 root root 4896 2828-87-21 B2:18 odm
druxr-xr-x 2 root root 4896 2820-87-21 B2:18 ocen
dr-xr-xr-x 194 root root B 2821-85-22 17:84 proc
lrw-r--r— 1 root root 16 2A28-87-21 B2:66 product — [system/product
Irw-r——r— 1 root. root 24 2820-87-21 82:56 product_services > /system/product_services
druxr-xr-x 3 root root 4096 20820-07-21 B2:41 res
drwxr-x-—— 2 root shell 4896 2828-B7-21 82078 soin
Irk-r—r—— 1 root root 21 2628-87-21 B2:56 sdcard — /storage/self/primary
drwxr-xr-x 5 root  roof 188 2821-85-22 17:85 storage

dr-xr-xr-x 12 root root B 2821-85-22 17:84 sys

druxr-xr-x 13 root root 4896 2828-87-21 B2:66 system

-tw-r--r— 1 root root 2688 2028-87-21 B2:18 ueventd.re

druxr-xr-x 8 root root 4896 2828-07-21 82:42 vendor

generic_x86:/ ¢ | 17

g




—— 3.4. Run Executable on Device

~!cpd_:lr_hg;'cppfwnrking_helln via Av3.28.3
€ 14:55:48 5 1s

calc CMakgCache.txt CMakeFiles cmake_install.cmake CMakelists.

~/coding/cppfworking_hello via Av3.28.3

& 14:56:50 ) ./calc

Failed to execute process './calc'. Reason:

The file './calc' does nct exist or could not be executed.

~[coding/cpp/working_hello via Av3.28.3
@ 14:56:55 x ||

Jplatfor

peneric_x86:/data/local/tmp/test # 1s
calc

generic_x86:/data/local/tmp/test # ./calc
Put in your first number: 18

Your number is: 18

Put in your second number: 28

Your second number is: 28

SUM = 38
generic_x86:/data/local/tmp/test # ]

18




4.1. CMake Comma
4.2. CMake Output ¢

4.3. Solving Proble




- 4.1. CMake Command

id.toolchain.cmake -DANDROID_ABI="x86" -DCMAKE_BUILD_TYPE=Release
SCXX -DANDROID_NATIVE_API_LEVEL=28




4.1. CMake Output & Problems

LOOKLNG TOC woroexp

Looking for wordexp — not found
Looking for wordexp.h

Looking for wordexp.h - not found
LOOKING TOr SYS/XAttr.n

Looking for sys/xattr.h - found
Looking for catopen

Looking for catopen - found

Looking for dlfcn.h

Looking for dlfen.h - found

Looking for features.h

Looking for features.h - found
Looking for filehdr.h

Looking for filehdr.h - not found
Looking for getpwuid

Looking for getpwuid - found
Looking for IDtouser

Leoking for IDtouser - not found
Looking for nl_types.h

Looking for nl_types.h - found
Looking for pthread.h

Looking for pthread.h - found
Looking for pthread_mutexattr_setiype
Looking for pthread mutexattr_settype - not found
Looking for pthread_mutex_timedlock

Lonking £an ntheoad mrtov timadlaak — nob £aind

Perfumlng Test HAVE_PTHREAD_MUTEX_ERRORCHECK
Performing Test HAVE_PTHREAD_MUTEX_ERRORCHECK - Failed
Performing Test HAVE_PTHREAD_MUTEX_RECURSIVE
Performing Test HAVE_PTHREAD_MUTEX_RECURSIVE - Failed
Performing Test HAVE DLADDR

Performing Test HAVE_DLADDR - Success

Looking for _PC_CASE_SENSITIVE

Looking for _PC_CASE_SENSITIVE - not found

Looking for FNM_CASEFOLD

Looking for FNM_CASEFOLD - found

-- Looking for KDMKTONE

| V] Building UXX object UMaker1les/rexx.dir/Interpreter/platforn/unis/systilesysten.cop.o

[ 71%] Building CXX object CMakeFiles/rexx.dir/interpreter/platform/unix/SysInterpreterInstance.cpp.o

[ 71%] Building CXX object CMakeFiles/rexx.din/interpreter/platform/unix/SysRexxUtil.cpp.o

[ 72%] Building CXX vbject CMakeFiles/rexx.dir/interpreter/platforn/unix/SystenConnands. cpp.o

fiestbil bosdinalosunnaoan ey t—'-"""."'—,.::t:r;"nlatfom{tmnISystmDunmds.npp 874:9: error: t
posix_spawn_file_ actions. mlt{&actlnn},

{home/tjk/coding/android-ndk-r22b/toolchains/11vm/prebuilt/linux-x86_64/sysroot /usr/include/spawn.h:51: 4!

Lypedef struct __posix_spawn_file actions* posix_spawn_file_actions_t;

{home/t jk/coding/oorexx/oorexxsvn/main/trunk/interpreter/platform/unix/SystenConmands.cpp:892:13: error:
posix_spawn_file_sctions_adddup?(8action, inputfd], 8); // stdin reads from pipe

21




—— 4.1. CMake Output & Problems 2

[ B&%] Linking CXX executable bin/rxapi

[ 84%] Built target rxapi

[ 84%] Building CXX ohject CMakeFiles/rexximage.dir/utilities/rexximage/rexximage.cpp.o
[ 85%] Linking CXX executable bin/rexximage

[ 85%] Built target rexximage

[ 86%] Generating bin/PlatformDbjects.orx

[ 86%] Generating bin/CoreClasses.orx

[ 86%] Generating bin/StreamClasses.orx

[ 86%] Generating 1ib/rext.img

{bin/sh: 1ine 1: /home/tjk/coding/oorexx/oorexxsvn/main/trunk/bin/rexxinage: No such file or directory
nake[2]: *** [CMakeFiles/rexx_img.dir/build.make:77: Iib/rexx.img] Error 127

nake[1]: *** [CMakeFiles/Makefile2:487: CMakeFiles/rexx_img.dir/all] Error 2

make: *** [Makefile:166: all] Error 2

zoding/oorexx/oorexxsvn/main/trunk via Av3.28.3 took 1m28s

22




5.1. Status Quo &

5.2. Discussion




—— 5.1. Status Quo & Outlook

Nearly functional Build fo

Outlook Bachelor Thesis

Nutshell Examples with working Android Build

Outlook beyond
Business Programming Students are able to b

ooRexx and BSF4Rexx (Java)




5.2, Discussion
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