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������� �����������������������!  (NetBSD)

�'�²�³�������>�G�����O���c�����6�0�H�0�´�µ�� PKG_PATH�G�����O���c�����1�2 pkgin

#��PKG_PATH=��http://cdn.NetBSD.org/pub/pkgsrc/packages/NetBSD/$(uname ��-p)/$(uname��-r|cut ��-f ����1��2����-d.)/All/ ��

#��export ��PKG_PATH

#��pkg_add��pkgin

URL � �¶���������·�D�E���c�L���� 9.2_STABLE �!���H�=�� 9.2 � �_�q�.�1�#�š�›���"�#�*�+�.�¸�‡���6�=�>���0�2

pkgin ����  pkgsrc �w�G�x��  �M���\���]�'�S�T�1�#���U� �ª�›�H�“�V�¹�c  �����c�!�"�-��  apt �H�’� �k� �M���\���]  �d�e���]�f��� �º���»�����r�0�¼���#�_�q�.�²�½��
���6�0���1�2

#��pkgin ��search��nginx

nginx-1.19.6 ������������������Lightweight ��HTTP��server ��and��mail ��proxy��server

nginx-1.18.0nb8 ������������Lightweight ��HTTP��server ��and��mail ��proxy��server

#��pkgin ��install ��zsh��nginx-1.19.6 ��vim

#��pkgin ��upgrade

NetBSD �M���\���]� �$�%�P�¾�„�…�H Web �G���a���F���� �¿�s�„�…�!�1�2

�������  �����������������������!  (illumos �"macOS �"Enterprise Linux)

SmartOS/illumos ��macOS ��NetBSD current ���7�_�`  Enterprise Linux � �w�G�x��  �M���\���]  �À���O���� MNX �y�9�i�j�!�)���1 �2

�#���������������������������!����

pkgsrc ���$�%����

CVS �!  pkgsrc HEAD �'�&�Q���F�R�P�O�!�)���1�2

$��CVS_RSH=ssh��cvs��-danoncvs@anoncvs.NetBSD.org:/cvsroot��checkout��-P��pkgsrc

������  pkgsrc � �¢�³�Á�$�%���& :

$��CVS_RSH=ssh��cvs��-danoncvs@anoncvs.NetBSD.org:/cvsroot��checkout��-r ��pkgsrc-2022Q4��-P��pkgsrc

�������� HTTP �y�9  pkgsrc �'�Â�P���Ã���L�����1�2

• �X�Y� �$�%���&�'  tarball �+���6�Â�P���Ã���L�1�#
• �¢�³�Á�$�%���&�'  tarball �+���6�Â�P���Ã���L�����1

�&���������'���(

NetBSD �Ä�Å� �Ž�Æ�V�����E���C  �I�����J���7�_�`�a�D�b�c�O�Ä�Å� �²�³  ( �Ç�H�#�G�����O���c  PREFIX �H�’ ) �  NetBSD �!���� pkgsrc ���È�É�.�$���O���O�%���	
( �����c� �ˆ�c�L�+�G�����O���c ) �'�©�q�š�›���"�-���1�2

$��cd��pkgsrc/bootstrap

$��./bootstrap ��--prefix ��/opt/pkg-2022Q4��--prefer-pkgsrc ��yes��--make-jobs ��4

�������������)�!������

�Ê�}�Ë�Ì���g�Í�™�.�Â�P���Ã���L���ˆ�c�L���7�_�`�G�����O���c�������1�2

$��cd��pkgsrc/devel/memcached

$��bmake��install ��clean

�$���O���O�%���	�����6�0�H�0  NetBSD �G�����O���c�!���� bmake�n�. make.

�ˆ�c�L�������M���\���]�����w�G�x��  �M���\���]  (pkgin ��pkg_info �H�’ ) �+���t���=�Î�Ï�����c�!�S�T�!�)���1�2

pbulk ��pkg_chk ��pkg_rolling-replace �H�’�� pkgsrc �M���\���]� �ˆ�c�L�+�G�����O���c�'�g�Í�Ð�1�#�����Ñ���H�����c���}�Y�����1�2

�*�+�,�������������-���.�/����

�g�Ò�!�N�D�O�P�Q�R�'�M���\���]�Ð���6�Ó�Ô�����0�´�µ���� pkgsrc-wip �'�Õ�6�=�>���0�2
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�l  / 64 �x����  x86 �Â�.  USB ���G������  ���$�
��  ( �•���]�����y  UEFI/BIOS ��
�$�
 �� ) �QGunzip �s  dd �=�Á�Â�; �� �? Unix �6�2  .img.gz �n�×�� �l �=�? Windows �6�2
Rawrite32 �=�Ø�H�Ï�Î�:�i�Q

• Installation / USB stick image for 64-bit x86 (legacy BIOS only)
• Installation / USB stick image for 32-bit x86
• For  images  for  various  ARM  devices,  see  armbsd.org .  All  Arm  boards

without UFEI or Raspberry Pi �Ùrmware also require U-Boot to be written
the SD card separately when using a generic image.

• Live image for Raspberry Pi 0 or 1
• Live image for Cavium Octeon  (also needs U-Boot)
• CD/DVD image for 64-bit x86  (for actual CD/DVDs and virtual machines

only)
• CD/DVD image for 32-bit x86
• CD/DVD image for 64-bit Arm virtual machines
• CD/DVD image for SPARC64
• CD/DVD image for Alpha
• More? (e.g. Apple PowerPC/68K, Amiga, Dreamcast, PA-RISC, SGI MIPS,

SPARC32, VAX...)
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pkgsrc-2023Q1 ��������������

• ���	 : netbsd-announce%netbsd.org@localhost
• �
�� : pkgsrc-2023Q1 ��������������
• ���
�� : Greg Troxel < gdt%NetBSD.org@localhost >
• ���
 : 2023 ��  4 ��  1 ��������  09:34:03 -0400
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 - �����A�Š 1.1.1
 - CDE 2.5.1
 - GHC 9.4.4
 - git- �	�7���‹����  0.7.1
 - gnunet 0.19.2
 - Go 1.20.2
 - iam 0.0.7
 - Jitsi Meet ���Œ�•�6�5�?�7�;
 - �Ž�8�$��  1.8.10
 - �r�•��  3.2.1
 - swig4 4.1.1
 - �•�‘���’�“�C�”�$���@���•�����–�—�%�J�K���8�L�1���2�3
 - xdiary 3.0.3
 - yubikey-manager-qt 1.2.5
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 - CMake 3.26.0
 - Firefox 110.0.1
 - �›���9�|�œ  7.0.0
 - �•�8�$������ - �@���6��  1.78.0
 - NodeJS 19.7.0
 - Rust 1.66.1
 - �J���ž���|����  102.8.0
 -Xfce4.18
 - yt-dlp 2023.3.4
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 - Firefox ESR 102.7.0
 - Go 1.18.10 �� 1.19.7
 - �•�$�� DB 10.6.12�� 10.5.19
 - NodeJS 14.21.3 �� 16.19.1 �� 18.15.0
 - PostgreSQL 11.19 �� 12.14�� 13.10�� 14.7�� 15.2
 - Python 3.10.10 �� 3.11.2
 - qgis 3.28.4
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2023-06-10-netbsd-raspi-earmv6hf.img (Re:
Raspberry Pi update please.)

• To : port-arm%NetBSD.org@localhost
• Subject : 2023-06-10-netbsd-raspi-earmv6hf.img (Re: Raspberry Pi update please.)
• From : Jun Ebihara < jun%soum.co.jp@localhost >
• Date: Sat, 10 Jun 2023 20:07:00 +0900 (JST)

I've updated 2023-06-10-netbsd-raspi-earmv6hf.img.gz for RPI.

https://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/2023-06-10-earmv6hf/2023-06-10-netbsd-raspi-earmv6hf.img.gz
https://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/2023-06-10-earmv6hf/MD5

Update:
- NetBSD 10.99.4 evbarm-earmv6hf 2202306091110Z rpi.img from nyftp.
- openssl-3.0.8 
-- replace pkg_install
- rust build failed in earmv6hf
- Can't get twitter API access.
- armv6 on QEMU (was Re: armv6 support for rust)

http://mail-index.netbsd.org/tech-pkg/2022/10/21/msg026888.html
- armv6 support for rust?

http://mail-index.netbsd.org/tech-pkg/2022/10/19/msg026864.html

- Re: Raspberry Pi camera under NetBSD current
http://mail-index.netbsd.org/current-users/2021/11/16/msg041683.html

1. firmware copy start* and fix*
2. sync dtb
- Firmware update
#commit 2595b815bf0e3c2af4b9a6be2151661df1ed4710 (HEAD -> master, origin/master, origin/HEAD)
#Author: Dom Cobley <popcornmix%gmail.com@localhost>
#Date:   Fri Apr 1 11:41:42 2022 +0100
#    kernel: drm/vc4: Force trigger of dlist update on margins change
#    See: https://github.com/raspberrypi/linux/pull/4970

- Raspberry PI zero 2 W
http://mail-index.netbsd.org/port-arm/2022/02/14/msg007593.html

  earmv7hf works well.earmv6hf not yet.

- Raspberry Pi [0-3] have been supported in big-endian mode (Rin Okuyama)
XXX: should test big-endian image and pkgsrc

http://mail-index.netbsd.org/port-arm/2021/06/17/msg007310.html
 "earmv7hfeb works fine so far, pkgsrc included. aarc64eb doesn't boot
  on a Raspberry Pi 3," 

- Fw: gstreamer1 updated, raspberry help needed
http://mail-index.netbsd.org/port-arm/2021/11/17/msg007498.html

  - multimedia/gst-plugins1-egl-gl
  - multimedia/gst-plugins1-egl-opengl
  - multimedia/gst-plugins1-omx

PR
#55505 RaspberryPi3A+ can't find Wi-Fi module

http://gnats.netbsd.org/cgi-bin/query-pr-single.pl?number=55505

#54941
 Raspberry Pi Zero W serial console corrupted when CPU frequency changed

http://gnats.netbsd.org/54941

- RPI4: testing on NetBSD/aarch64
https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/aarch64/README

Changes from 2021-09-18 version
https://github.com/ebijun/NetBSD/commit/4b4566c7b33b38a9aa9b3ae7326d069d431a1d63

- pkgin support
  check /usr/pkg/etc/pkgin/repositories.conf.
  I add 

http://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/earmv6hf/2021-1
  for testing, with pkg_summery.gz .

sysinfo:
 bozohttpd-20230602 openssl-3.0.9 sh-20220122-20230609102455Z

pkgsrc:
 curl-8.1.2 double-conversion-3.3.0 fribidi-1.0.13 glib2-2.74.6nb1
 gsettings-desktop-schemas-40.0nb1 harfbuzz-7.3.0 libduktape-2.7.0
 libproxy-0.5.1 libxslt-1.1.38 mozilla-rootcerts-1.0.20230505
 nettle-3.9.1 p5-IO-Socket-SSL-2.081 p5-Net-DNS-1.38
 python310-3.10.12 qt5-qtbase-5.15.9nb2 qt5-qtx11extras-5.15.9nb2
 qt5-qtxmlpatterns-5.15.9nb2 ruby31-atk-4.1.7 ruby31-cairo-gobject-4.1.7
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2023-06-11-netbsd-raspi-aarch64.img

• To : port-arm%NetBSD.org@localhost
• Subject : 2023-06-11-netbsd-raspi-aarch64.img
• From : Jun Ebihara < jun%soum.co.jp@localhost >
• Date: Sun, 11 Jun 2023 17:19:31 +0900 (JST)

I've updated 2023-06-11-netbsd-raspi-aarch64.img.gz for RPI4.

https://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/2023-06-11-aarch64/2023-06-11-netbsd-raspi-aarch64.img.gz
https://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/2023-06-11-aarch64/MD5

Topics:
- NetBSD-10.99.4
- openssl-3.0.9
- mlterm-3.9.3nb2
- Can't get twitter API access.
- Raspberry Pi 4 UEFI Firmware v1.34
  Fix PCI DT node address in SyncPcie() [tianocore/edk2-platforms@ad00518]

- SD/MMC Configration
  Switch Default uSD/eMMC Routing: Arasan SDHCI -> EMMC2

http://mail-index.netbsd.org/port-arm/2021/08/08/msg007393.html
  the Arasan SDHCI is used to connect bwfm(4). 

In this image, a synbolic link added

/libdata/firmware/if_bwfm:
ln -s brcmfmac43455-sdio.raspberrypi,4-model-b.txt "brcmfmac43455-sdio.Raspberry Pi 4 Model B.txt"
to avoid
bwfm0: autoconfiguration error: NVRAM file not available
 
- only for RPI4 
  (fill dtb for RPI3?)
- build script

https://github.com/ebijun/NetBSD/tree/master/RPI/RPIimage/Image/aarch64
- [Issue] Can't recognize DOS partition from Windows
  Should I Use MBR version image?

- rpi cm4 + waveshare mini base board B seems stop after kernel load
  fixed: To use USB,set UEFI+FDT 

http://mail-index.netbsd.org/port-arm/2021/06/30/msg007343.html
http://mail-index.netbsd.org/port-arm/2022/10/03/msg007875.html

- pkgin support
  edit /usr/pkg/etc/pkgin/repositories.conf
  cf.

http://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/aarch64/2023
  and pkgin update

sysinfo:
 bozohttpd-20230602 openssl-3.0.9 sh-20220122-20230610070518Z

pkgsrc:
 curl-8.1.2 double-conversion-3.3.0 fribidi-1.0.13 gd-2.3.3nb10
 git-base-2.41.0nb1 glib2-2.74.6nb1 gsettings-desktop-schemas-40.0nb1
 gtk3+-3.24.38 harfbuzz-7.3.0 libduktape-2.7.0 libimagequant-4.2.0
 libproxy-0.5.1nb1 libxslt-1.1.38 m17n-lib-1.8.0nb12 mlterm-3.9.3nb2
 mozilla-rootcerts-1.0.20230505 nettle-3.9.1 nghttp2-1.54.0
 py310-cElementTree-3.10.12 py310-expat-3.10.12nb1 python310-3.10.12
 qt5-qtbase-5.15.9nb2 qt5-qtx11extras-5.15.9nb2 qt5-qtxmlpatterns-5.15.9nb2
 ruby31-atk-4.1.7 ruby31-cairo-gobject-4.1.7 ruby31-gdk3-4.1.7
 ruby31-gdk_pixbuf2-4.1.7 ruby31-gio2-4.1.7 ruby31-glib2-4.1.7
 ruby31-gobject-introspection-4.1.7 ruby31-gtk3-4.1.7 ruby31-pango-4.1.7
 ruby31-version_gem-1.1.3 uim-1.8.9nb3 wget-1.21.4

RPI4 status:
- boot via UEFI_VER=v1.34

https://github.com/pftf/RPi4/releases
  1.35 released, update next month.

In this image,pre-setted /boot/RPI_EFI.fd
1. Advanced Configration
 -> Limit RAM to 3GB Disabled
2. Boot order, from microSD

- HDMI: works
- audio: vcaudio

http://mail-index.netbsd.org/source-changes-d/2021/01/22/msg013133.html
- USB device: works
- bwfm0 Wireless network:?
  (works well on RPI3,not works on RPI4?)
- Pi 4 Bootloader Configuration

https://www.raspberrypi.org/documentation/hardware/raspberrypi/bcm2711_bootloader_config.md

Update:
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- NetBSD-current 10.99.4 evbarm-aarch64 202306100730Z arm64.img from nyftp.
- pkginfo

https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/aarch64/pkginfo
- sysinfo

https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/aarch64/sysinfo

Update from 20221-06:
https://github.com/ebijun/NetBSD/commit/1b3ef330ecf023aa73d58ccb8b4029c520f33cdf

- mate/firefox/inkscape/libreoffice works well
   pkg_add mate
   pkg_add gvfs
   pkg_add firefox
   pkg_add firefox-l10n
   pkg_add libreoffice
   pkg_add inkscape
   pkg_add gimp
   pkg_add scribus
   pkg_add py310-sphinx
   pkg_add wxGTK30
   pkg_add gnome-keyring

- Sphinx with latexpdf
https://github.com/ebijun/NetBSD/blob/master/Guide/latexpdf.rst  

- pkgin: upgrade failed
- raspberry-pi userland: compile failed 

Pre-installed packages:
  bash
  tcsh
  vlgothic-ttf
  icewm
  xli
  ruby27-mikutter
  uim
  fossil
  sudo
  git-base
  zsh
  mlterm
  pkg_chk
  lintpkgsrc
  mozilla-rootcerts
  dillo
  medit
  lrzsz

- pre-build packages:
  See /etc/pkg_install.conf
  PKG_PATH= http://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/aarch64/2023/

pkgsrc: 
  # cd /usr
  # ftp http://cdn.netbsd.org/pub/pkgsrc/current/pkgsrc.tar.gz
  # ls /usr/pkgsrc                ... check if exists.
  # tar tzvf pkgsrc.tar.gz |head  ... check the archive
  # tar xzvf pkgsrc.tar.gz        ... extract
  # ls /usr/pkgsrc                ... check what extracted
  # pkg_chk -g                    ... List to/usr/pkgsrc/pkgchk.conf
  # (cd /usr/pkgsrc;cvs update -PAd) ... update
  # pkg_chk -un                   ... Update (listup)
  # pkg_chk -u                    ... Update

EEPROM verson:
 Check&update with Raspberry Pi OS (pi:raspberry)
 pi@raspberrypi:~ $ cat /etc/default/rpi-eeprom-update 
 FIRMWARE_RELEASE_STATUS="stable"
 pi@raspberrypi:~ $ sudo rpi-eeprom-update
 BCM2711 detected
 Dedicated VL805 EEPROM detected
 BOOTLOADER: up-to-date
 CURRENT: Thu 16 Jul 15:15:46 UTC 2020 (1594912546)
 LATEST: Thu 16 Jul 15:15:46 UTC 2020 (1594912546)
 FW DIR: /lib/firmware/raspberrypi/bootloader/stable
 VL805: up-to-date
 CURRENT: 000138a1
 LATEST: 000138a1

--
Jun Ebihara

Thanx Ryo@
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pinebook status update (20230612)

• To : port-arm%netbsd.org@localhost
• Subject : pinebook status update (20230612)
• From : Jun Ebihara < jun%soum.co.jp@localhost >
• Date: Mon, 12 Jun 2023 16:47:01 +0900 (JST)

NetBSD Arm Bootable Images: NetBSD9/NetBSD-current
https://nycdn.netbsd.org/pub/arm/

Update:
- NetBSD-10.99.4
- firefox-112.0.1nb3 issue
  need firefox --safe-mode
    Settings->Performance
       uncheck: "Use recommended performance settings"
       uncheck: "Use hardware acceletation when available"
  still access failed cf. facebook
- icu-73.1nb1
- libreoffice-7.5.1.2nb4

Problems: 
- pinebook: 
  Using audio interface,rebooting.
  PR port-arm/57111 

- Pinebook Pro graphics noticeably slower since DRM update
  fixed: PR port-arm/56596 

http://gnats.netbsd.org/cgi-bin/query-pr-single.pl?number=56596  

- gimp with -python option: don't depends on python27 packages
- seamonkey 2.53.10 can't start
- gnucash build failed
- USB Audio 2.0 Support

http://mail-index.netbsd.org/current-users/2022/06/03/msg042467.html
https://raw.githubusercontent.com/openbsd/src/master/sys/dev/usb/uaudio.c

Topics:
- Tow-Boot on Pinebook Pro

https://tow-boot.org/devices/pine64-pinebookPro.html
  need more testing on NetBSD.

- Pinebook GPU
 "I think I am making a bit of progress with the DRM driver 
  for the Pinebook."

http://mail-index.netbsd.org/port-arm/2022/05/12/msg007650.html

- pkgsrc update as after 2022Q1.
  firefox 98.0.2 and libreoffice 7.3.1.3

https://twitter.com/ebijun/status/1513773516402790403

- graphical mixer for NetBSD audio.

on pinebook:
 Select a mixer device:
 [*] /dev/mixer0: sun50i-a64-audi  ausoc
 [ ] /dev/mixer1: hdmi-audio  ausoc

on pinebook pro:
XXX: [inputs] tab controls audio output level.

https://twitter.com/ebijun/status/1395184397599469568

- Audio CD with wavpack
Encode: 
 On Windows: Exact Audio Copy & foobar2000
 On pkgsrc:
 1. pkg_add abcde; pkg_add glyr
    abcde -d /dev/rcd0a -B -o wav -1 -a default,cue
    -> wav,cue,jpg file created.
 2. pkg_add wavpack 
    wavpack -h .wav --write-binary-tag "Cover Art (Front)=@.jpg" -w "cuesheet=@.cue"
    -> wv file created.

Play: 
  qmmp: can play wavpack file with cue. How can I show Cover Art?
   Setting->Output->OSS plugin(liboss.so)

- audio0 input issue
http://mail-index.netbsd.org/port-arm/2021/02/22/msg007185.html

  "Is audio input from the inbuilt microphone(s) working?  I get "read failed:
  Resource temporarily unavailable" from audiorecord"
  audio0(ausoc1): trigger_input failed: errno=5
  audio0(audoc1): device timeout

pkgsrc:
- works : inkscape,scribus,seamonkey,minitube,mikutter,xournalpp,libreoffice
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apple m1 status update (20230610)

• To : port-arm%netbsd.org@localhost
• Subject : apple m1 status update (20230610)
• From : Jun Ebihara < jun%soum.co.jp@localhost >
• Date: Sat, 10 Jun 2023 19:53:51 +0900 (JST)

Install:
https://wiki.netbsd.org/ports/evbarm/apple/

Update
 openssl-3.0.9
 ffmpeg6-6.0nb1
 firefox-112.0.1nb4

Topics:
- firefox build failed on 113.0.2
  ld: libxul.so: hidden symbol _ZN7mozilla3dom14Report_Binding20GetConstructorObjectEP9JSContext isn't defined
- /usr/pkg/bin/firefox
1. need comment out these lines.
    echo "Applying libEGL LD_PRELOAD workaround for NetBSD" 
    export LD_PRELOAD=/usr/X11R7/lib/libEGL.so
2. firefox --safe-mode and about:preferences uncheck these option
   Use recommended performance settings
   Use hardware acceleration when available

- USB2 audio

works ok
 uaudio0 at uhub5 port 1 configuration 1 interface 0
 uaudio0: LUXMAN LXU-OT2 (0x08bb) LUXMAN LXU-OT2 (0x2704), rev 1.10/1.00, addr 17
 uaudio0: audio rev 1.00
 audio0 at uaudio0: playback
 audio0: slinear_le:16 2ch 48000Hz, blk 11520 bytes (60ms) for playback

recognize ok ,but sound output awful just like boss overdrive compressor.
 uaudio0 at uhub5 port 1 configuration 1 interface 0
 uaudio0: Topping (0x152a) D10s (0x8750), rev 2.00/1.04, addr 5
 uaudio0: ignored setting with format 0x80000000
 uaudio0: audio rev 2.00
 audio0 at uaudio0: playback
 audio0: slinear_le:16 2ch 48000Hz, blk 11520 bytes (30ms) for playback

- pkgsrc/textproc/ruby-nokogiri
  make package 
    ok with ar 2.34
    failed with ar 2.39

- X
 startx failed with signal 11,
 till NetBSD-10.99.2-evbarm-aarch64-202302150640Z

X.Org X Server 1.21.1.7
[    40.591] (EE) Backtrace:
[    40.592] (EE) 0: /usr/X11R7/bin/X (xorg_backtrace+0x3c) [0x9761b8c]
[    40.592] (EE) 1: /usr/X11R7/bin/X (os_move_fd+0x78) [0x975d4f8]
[    40.592] (EE) 2: /usr/lib/libc.so.12 (__sigtramp_siginfo_2+0x0) [0xf7d48807e1e8]
[    40.592] (EE) 3: /usr/X11R7/bin/X (CreateColormap+0x418) [0x9644a68]
[    40.592] (EE) 4: /usr/X11R7/bin/X (miCreateDefColormap+0x84) [0x96b7744]
[    40.592] (EE) 5: /usr/X11R7/lib/modules/drivers/wsfb_drv.so (+0x147c) [0xf7d4874e322c]
[    40.592] (EE) 6: /usr/X11R7/bin/X (AddScreen+0xac) [0x9639c6c]
[    40.592] (EE) 7: /usr/X11R7/bin/X (InitOutput+0x26c) [0x967616c]
[    40.592] (EE) 8: /usr/X11R7/bin/X (dix_main+0x1a0) [0x9608fd0]
[    40.592] (EE) 
[    40.592] (EE) Segmentation fault at address 0xf7d487aa07f0
[    40.592] (EE) 
Fatal server error:
[    40.592] (EE) Caught signal 11 (Segmentation fault). Server aborting

 startx but colormap
https://twitter.com/ebijun/status/1583622834990956545

 
 startx -- -depth 30

http://mail-index.netbsd.org/port-arm/2021/10/21/msg007458.html
https://twitter.com/ebijun/status/1480042814704873473

 application checked via tigervnc.
https://twitter.com/ebijun/status/1615544069161357314

- pkgsrc/net/tigervnc build failed depends:
  x11/libXfont2:
  ERROR: This package has set PKG_SKIP_REASON:
  ERROR: Package set is using native X11 component
  works with comment out 
  #.include "../../x11/libXfont2/buildlink3.mk"

apple m1 status update (20230610) http://mail-index.netbsd.org/port-arm/2023/06/10/msg...

1 / 3 2023/06/14 13:46

http://mail-index.netbsd.org/port-arm/2023/06/09/msg008270.html
http://mail-index.netbsd.org/port-arm/2023/06/09/msg008270.html
http://mail-index.netbsd.org/port-arm/2023/06/10/msg008272.html
http://mail-index.netbsd.org/port-arm/2023/06/10/msg008272.html
http://mail-index.netbsd.org/port-arm/2023/06/09/msg008263.html
http://mail-index.netbsd.org/port-arm/2023/06/09/msg008263.html
http://mail-index.netbsd.org/port-arm/2023/06/10/msg008272.html
http://mail-index.netbsd.org/port-arm/2023/06/10/msg008272.html
http://mail-index.netbsd.org/port-arm/2023/06/date1.html#008271
http://mail-index.netbsd.org/port-arm/2023/06/date1.html#008271
http://mail-index.netbsd.org/port-arm/2023/06/thread1.html#008271
http://mail-index.netbsd.org/port-arm/2023/06/thread1.html#008271
http://mail-index.netbsd.org/port-arm/2023/06/oindex.html
http://mail-index.netbsd.org/port-arm/2023/06/oindex.html
mailto:port-arm%netbsd.org@localhost
mailto:port-arm%netbsd.org@localhost
mailto:jun%soum.co.jp@localhost
mailto:jun%soum.co.jp@localhost
https://wiki.netbsd.org/ports/evbarm/apple/
https://wiki.netbsd.org/ports/evbarm/apple/
https://twitter.com/ebijun/status/1583622834990956545
https://twitter.com/ebijun/status/1583622834990956545
http://mail-index.netbsd.org/port-arm/2021/10/21/msg007458.html
http://mail-index.netbsd.org/port-arm/2021/10/21/msg007458.html
https://twitter.com/ebijun/status/1480042814704873473
https://twitter.com/ebijun/status/1480042814704873473
https://twitter.com/ebijun/status/1615544069161357314
https://twitter.com/ebijun/status/1615544069161357314


nono 0.6.1 (2023/04/23)

nono ��  NetBSD ��������������  OMRON LUNA-I/LUNA-88K ( ��  SHARP X68030) �	�
�����
����������  [nono is OMRON
LUNA-I/LUNA-88K (and SHARP X68030) emulator runs on NetBSD and etc.]

Index of this page:

1. ����������  [How to build ]
2. ��������  [How to execute ]
3. ����  [Configuration ]
4. VM ��������  [About VM ]
5. ������������  [Try it ]
6. � �!�"�#�$�"�%���&�����'  [Example of host network setup ]
7. �(�)�	�*�+  [Known Issues ]
8. �,�-�	�.���/�0�1���2�	�3������  [How to migrate from old versions ]
9. �4�5�6�7  [Changes ]
10. �8�9�:�;�<�=�>�1�!�?  [Contact, License, etc ]

�@�A�B���C�D�E�F���G�H�I�F�5�C�	�J�I�F�K�L������  [Green Background is new or updated paragraph.]

�� 1. ����������  [How to build]
�����������M�N�O�P�Q������  [The followings are required for build.]

• make (BSD make, not GNU make)
• C/C++ compiler which supports -std=c++14.

(For gcc, 7.4 or newer works at least. For clang, 7.0 - 13.0 works at least.)
• wxWidgets 3.0.x "stable" branch or 3.2.x "new stable" branch
• gettext

wxWidgets ��  NetBSD(pkgsrc) �R�2  pkgsrc/x11/wxGTK30 (OPTIONS:gtk3 �������S�T ) ������  2022Q3 �	  wxGTK32
�������������U�R���V�W������  [If you use NetBSD(pkgsrc), wxWidgets is pkgsrc/x11/wxGTK30 (OPTIONS:gtk3 is
tested). wxGTK32 in 2022Q3 doesn't seem to build for now.]

(NetBSD �M�X���	���������Y�Z���"�������E�[�\�O ) Ubuntu 20.04 �����F�]�\�M�N�	�^�$�_���/�O�P�Q������  [You may
need the following packages on Ubuntu 20.04 (though we won't support non-NetBSD platform).]

• bmake build-essential gettext libbsd-dev libkqueue-dev libwxgtk3.0-gtk-dev zlib1g-dev

nono �	�`���!�a���b�=�c�d�e�f���F�2�M�N�	�V�W�����������E����  configure �����g�h�4�i  CC�; CXX ���j�1�^�=�<�d�k��
�����l���O�m�n�E�����E�F  wx-config �O�o�p�q�R�r�s���t�u�v�w�����R���F�x���y�z�{�2�w�R���|�}�����g�h�4�i
WX_CONFIG ���^�!�d�k�������l���O�m�n�E����  [Extract the nono's source archive and build as following. You can
specify C/C++ compiler using environment variable CC and CXX if configure cannot find standard name suitable
compiler. Also, you can specify wx-config path using environment variable WX_CONFIG if configure cannot find
wx-config.]

-DNOTEST ���f�~�•�€�	�•�!�"�‚�����d���������R���F�x�	�ƒ�	������  [With -DNOTEST, the build excludes test tools which is
needed for developers only.]

% ./configure
% make -DNOTEST depend
% make -DNOTEST
% su
# make install

2���	�����„�…�=���O�=�1�!�"�����v�w�E����  nono  �O GUI �†�����„�…�=���;  nono-cli  �O�j�‡�1���<�=�1�†������  [Two
executables will be installed. nono  is the GUI executable and nono-cli  is the command line executable.]

�� 2. ��������  [How to execute]
nono ���ˆ�i�‰�Š���‹�Œ���������F�x�����R�������•�����U�E�[�\�������������„�…�=�����j�‡�1���<�=�1�Ž�•�•�0�1���k����
�E����  nono ���E�‘�����„�…�=��  ~/.nono.cfg �O�J�w�’�“���”���;�•�����b�
�1�"�–�—�
�&�"�˜�	�����„�…�=��  nono.cfg �O�J
�w�’�“���E��  ( -c  �Ž�•�•�0�1�������„�…�=��  (VM �–�—�
�&�"�˜ ) �	�™�š�d�k�������l���ƒ�m�n�E�� )���›�œ���M�N�	�����	�•�d
�ž�Ÿ����� �¡�v����  [nono supports multiple architectures so that it needs configuration. First, nono reads a
configuration file names ~/.nono.cfg if exists, then reads a configuration file names nono.cfg in the current
directory if exists (You can specify the configuration file path (or VM directory) using -c  option). See the
following Configuration section for details.]

�� 2.1. ���	�
�������
�
�������
  [Command Line Option]

-c vmpath

VM �–�—�
�&�"�˜ /�����„�…�=���d�k�����E����  vmpath  �O�–�—�
�&�"�˜�R�2�¢�	�–�—�
�&�"�˜�	�£�	  nono.cfg �d����
�„�…�=�������E����  vmpath  �O�„�…�=���R�2�¢�w�d�����„�…�=�������E�����¢�������‘�w�	�|�}�ƒ�����„�…�=���O�J��
�–�—�
�&�"�˜�d  VM �–�—�
�&�"�˜�����E����  -c �Ž�•�•�0�1�d�¤�¥������  vmpath  �d�b�
�1�"�–�—�
�&�"�˜�����E����
[Specifies the VM directory/configuration file. If vmpath  is a directory, make nono.cfg in that directory a
configuration file. Or if vmpath  is a file, make the specified file a configuration file. And in both cases, make

nono document http://www.pastel-flower.jp/~isaki/nono/doc/
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the directory where that file is located a VM directory. If -c  option is omitted, vmpath  is considered as the
current directory.]

--create-sram

(X68030 Only) VM �–�—�
�&�"�˜��  X68030 �€�	  SRAM.DAT �O�R�{�w�’�¦�§�¨�©�����ª�����«�¬���E����  [ nono
will create the initial SRAM.DAT for X68030 and exit, if there is no SRAM.DAT in the VM directory.]

-f

�­�®�¯�������•�����E����  GUI �R�2�•���°���ƒ�±�²�������2�4�5���U�E���O�;�¢�	�¦�§�³�d�4�´���¡�{�����������	
fast-mode=1  ���?�µ������  [Boot as the fast mode. You can change this mode on GUI menu after boot, and the
option only changes its initial state. This option is equivalent to fast-mode=1  in configuration.]

--fontsize height

GUI �†�	�����¶�Y�c�·�=�1���·�	�•���¸�	�„�¹�1�"�Y�=�º�d�k�����E�����•���°���±�²�������2�4�5���U�E���������	
monitor-fontsize  ���?�µ������  [GUI Only. Specifies the initial fontsize of all sub windows. You can change this
value on GUI menu after boot. This option is equivalent to monitor-fontsize  in configuration.]

-s scale

GUI �†�	�����±�=�1�·�—�1���·�	�•���¸�	�!�_�����d���i���k�����E���������	 mainview-scale ���?�µ�������•���°���±
�²�������2�•�˜�>�$�"�v�w�F�»�¼��  mainview-scale  ���k���v�w�F�»�¼�����4�5�½�¾������  [GUI Only. Specifies the
initial main window scale in real number. This is equivalent to mainview-scale  in configuration. You can change
this scale on GUI menu after boot.]

--show-config

�����„�…�=����  -V  �Ž�•�•�0�1�d�“���”�\�¡�¿�À�d�Á�Â���E����  [Shows the result of reading configuration file and
parsing -V  options.]

-v

�.���/�0�1�d�Á�Â���E����  [Shows the version.]

-V name=value

�����„�…�=�����k�����F  name=configvalue  �	�Ã�Ä�Å���l�	�Ž�•�•�0�1�	  name=value  �d�Æ�€���E����  name �O�Ç��� �R���|�}
���
�<���«�¬���E����  [Use this name = value  instead of name = configvalue  specified in configuration file. If
name is not correct, it will exit on error.]

-X file

� �!�"�	  file  �d�È���������������E����  file  �O�É�‹�^�!�	�|�}�b�
�1�"�–�—�
�&�"�˜���2�	�^�!���R�Å�E�����„�…�=���O
gzip �Ê�Ë�v�w�����w�’�Ì���q���e�f���E����  ( �e�f�°�	 ) �„�…�=���Í�Î���M�N�	�Ï�Å�����O�;���Ð�����c���"�È���Ñ���b��
�#���Ò�Ó�����Ô���������E�[�\���E�F�;���‘�w�ƒ�•���Õ�–�.�=�!�O�Ö�×���U�R���R�Ø�	�*�+���J�����ƒ�)�w�E�[�\��
[Loads and executes host's file . If file  is relative path, it is path from the current directory. If the file is
gzip'd, it is automatically extracted. The supported file format (after extracting) is the following. Actually, it
only assumes bootloaders or kernels. And note that it may not obtain some information that where did I
boot from, for example.]

• a.out (OMAGIC) �����„�…�=��  ( �Ù�¢�2� �c���"�È���Ñ�	���Y�Z���" ) [a.out (OMAGIC) executable (It probably
supports bootloaders only)]

• ELF �����„�…�=��  ( �Ù�¢�2� �b���#���	���Y�Z���"��  NetBSD �	�����„�…�=���	�V�W���J�w�’�;�b���#���¡���Ú�I
���•�1�Û���•���c���ƒ�“���”���E�� ) [ELF executable (It probably supports the kernel only. If the file is
assumed to be NetBSD executable, it will also load symbol tables as the bootloader does to the
kernel.)]

• ELF object (Experimental)
• Human68k .x executable (Experimental)

LUNA �����;�����	  prom-image �; luna-dipsw1  �	�Ü�Ý (�°�Þ )���V�2�‘�Ü�ß�	�à�á  PROM ���•�����;�â�ã��� �!�"�„�…�=��
�d�������E����  X68030 �����; IPLROM �•���	�°�	�•���–�.�=�!���œ�ä�O�����J�Å�;�¢�l���2� �!�"�„�…�=���d������
�E����  [ On LUNA, regardless of prom-image  and luna-dipsw1  configuration (see below), the internal emulated
PROM loads and executes the host file immediately. On X68030, nono hacks the boot device after normal
boot from IPLROM, and loads and executes the host file.]

�M�N�f�~�€�� [For developers:]

-b hexaddr [, skipcount ]

�–�.�$�å�	�c�
���&�Z�=�1�"�d  16 �æ�i���k�����E����
-C

�È�ç�d�j�1�`�������ƒ�m�è���E�����Ï�é���È�ç�·�—�1���·���¡�{�m�è�v�w�E����
-d

�•���¸���–�.�$�å�•�È�1�•�"���ê�ë���E����
-D

�j�1�`�����d�–�.�$�å�������ì�€���E�����,�-���	�à�á�í�	�F�x���î�ï�������E���O�;  -V debugger-driver=stdio  ���?�µ��
����

-L name1=level1 [, name2=level2 ,...]

�È�ç�
�ð���d�k�����E�����b�1�‡���ñ�ò�I���ˆ�i�k�������l���ƒ�m�n�E����  -Lhelp  ��  name �	�ó�ô�d�Á�Â���E����
--load-only file

-X  �Ž�•�•�0�1���õ�ö�����O�; PROM �	�•�È�1�•�"���ê�ë���E����
-M name[, name2,...]

�•���¸���Á�Â�����¯�²���·�—�1���·�d�k�����E�����b�1�‡���ñ�ò�I���ˆ�i�k�������l���ƒ�m�n�E���� -Mhelp  ��  name �	�ó
�ô�d�Á�Â���E����
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�� 3. ����  [Configuration]
nono �	���������‘�w�ƒ�M�N�	�÷�ø���Æ�€�v�w�E����  [nono's configurations are always applied in the following order.]

1. �–�„�¹���"�³  [Default value]
2. ~/.nono.cfg �O�J�w�’�¢�	�Ü�Ý  [Contents of ~/.nono.cfg if exists]
3. VM �–�—�
�&�"�˜�Ü�	  nono.cfg ( �E�F��  -c ���k�����F�„�…�=�� ) �O�J�w�’�¢�	�Ü�Ý  [Contents of nono.cfg in the VM

directory (or the file specified by -c option) if exists]
4. �j�‡�1���<�=�1�Ž�•�•�0�1  [Command line option]

�„�…�=���	�ù�Î���Ø�ã�2�ƒ  key = value  �Í�Î�� 1�� 1�ú�G�‘��������  key  ��  value  �	�s�°�	�û�ü���Ö�Å�ý���w�E�����E�F�û����  " #"
���þ�E�������ÿ�����E�����)�2�R�������������d�m���F�����ÿ�����E�����õ�������O�ˆ�i�����w�F�|�}�;�������	���F�÷���°��
�2�ù���F�
�W�����ù�U���;�õ���„�…�=���Ü���ƒ�õ�ö���°���ù���F�
�W�����ù�U���E�����j�‡�1���<�=�1�Ž�•�•�0�1  -V  �?���l�w�d
�v�2�����ù�U���E�����j�‡�1���<�=�1�Ž�•�•�0�1���õ�������O�ˆ�i�����w�F�|�}�ƒ�°���ù���F�
�W�O���ù�U���E����  [ The
syntax of both files is key = value  format, one per line. White spaces before and after key  and value  are ignored.
Blank lines, lines beginning with " #" are also ignored. The lines with unrecognized key are ignored with a
warning. If the same key appears more than once, the latter overwrites the former in the above order. If the
same key appears in a file, the latter overwrites the former in the same manner. Then, command line option -V

etc. overwrites it. If the same key appears more than once in the command line option, do in the same manner.]

vmtype  �d�ý� �������	�����ú�G���¢�w���w�–�„�¹���"�³�d�
�I�����E�������E�Å���R� ���ƒ  vmtype  �¡�{�������„�…�=�����j�‡�1
���<�=�1�Ž�•�•�0�1���k�������P�Q�O�J�Å�E����  [All configuration items except vmtype  have default value. It means,
you must specify at least only vmtype  by configuration file or commandline option.]

�����ú�G�����	�Ï�Å������  [The configuration items are:]

vmtype = string

VM �Š���d�M�N�	���‘�w�����2�k�����E�����¤�¥���½������  [Specifies the VM type from the following. This field is
mandatory.]
�� luna … LUNA-I

luna88k … LUNA-88K
x68030 … X68030 (Experimental)
news … NWS-1750 (Just a joke)

cgrom-image = path

(X68030 Only) X68030 �	�X��  CGROM �=�±���/�„�…�=���	�^�!�d�k�����E����  CGROM ��  768KB ������  path  �O
�„�…�=���r�	���R�2  VM �–�—�
�&�"�˜���¢�	���–�—�
�&�"�˜���2�l�	�„�…�=���r�d�������E����  path  �O�É�‹�^�!�R�2
VM �–�—�
�&�"�˜���2�	�É�‹�^�!���R�Å�E��  ( ���ï�	�–�—�
�&�"�˜���2�����J�Å�E�[�\ )���û��������  nono �Ü�ß�	�à�á
CGROM �d�ì�€���E�����–�„�¹���"���û������  [Specifies the X68030's external CGROM image file path. This
CGROM is 768KB. If the path  does not have any path delimiters, the VM directory and then its parent
directory will be searched. If the path  is a relative path, it will be path from the VM directory, not from the
current directory. If the path  is empty, nono's builtin compatible CGROM will be used. The default value is
empty.]

clock-sync = value

���Ô�‡�•�1�Ü�	�¸���	�õ�§�����d�k�����E����  real  �R�2���¸�����õ�§�; virtual  �R�2���Ô�¸�����õ�§���E�����–�„�¹���"��
real  �������l�	�‰�¾�������£�	�F�x���n�����R� ���ö�O�4�5���R���½�¾�í�O�J�Å�E����  [Specifies how to synchronize
the time in virtual machine. If real , synchronize with the real time; if virtual , synchronize with the virtual
time. The default is real . This feature is under experimentation and may be changed in the future without
notice.]

debugger-driver = string

�–�.�$�å�	�j�1�`�������<�=�.�d�k�����E����  stdio �; tcp �; none  �O�����½�¾������  stdio  ���o�p���m�è�d�ì�€���E����  tcp

��  TCP �Z���"��  TELNET �•�È�"�j����� �ã�!�{�E����  none  �R�2� �!�"�"�����ó�ò�Ï�#�d�����E�[�\���–�„�¹���"��
none  ������  [Specifies console driver of the debugger. stdio , tcp , and none  can be specified. stdio  uses the
standard input/output. tcp  listens on TCP port using TELNET protocol. none  doesn't make any
communication with the host. The default is none .]

debugger-tcp-port = integer

�–�.�$�å�	�j�1�`�������<�=�.�O  tcp �	�¸�	  TCP � �ã�!�{�Z���"�$�%�d�k�����E����  [Specifies the TCP port
number that debugger console driver listens.]

dipsw-autoboot = yesno

(LUNA and NEWS Only) �‰�Š���&�î�[�‘  DIPSW �d�Ì���•���������������Ø�W���k�����E����  " yes " �R�2�Ì���•������
�V�W���;  " no" �R�2�Ì���•�����R���V�W��  DIPSW �����d���ù�U���E����  "" ( �û ) �R�2�'�ƒ���E�[�\���–�„�¹���"��  "" ��
�����l�	�Ž�•�•�0�1��  luna-dipsw1  �(  news-dipsw  �	�¨�©�O�����„�…�=���(�j�‡�1���<�=�1�Ž�•�•�0�1���V�I���S�����F�°��
�)�*�	�!�=�$�+�¡�{�d�4�5���E����  [Specifies whether to configure DIPSW to boot automatically, regardless of
the models. " yes " overwrites DIPSW, to boot automatically. " no" overwrites DIPSW, not to boot automatically.
"" (Empty) does nothing. The default value is "". This option only changes the appropriate switch(es) after
the luna-dipsw1  or news-dipsw  configuration is determined by the configuration file or command line options.]

dipsw-serial = yesno

(LUNA and NEWS Only) �‰�Š���&�î�[�‘  DIPSW �d�•�˜�a���j�1�`�����d�ì�W���Ø�W���k�����E����  " yes " �R�2�•�˜�a
���j�1�`�����d�ì�W�V�W���;  " no" �R�2�•�˜�a���j�1�`�����d�ì�Ä�R���V�W��  DIPSW �����d���ù�U���E����  "" ( �û ) �R�2
�'�ƒ���E�[�\���–�„�¹���"��  "" ������  luna-dipsw1  �ƒ��� ��  news-dipsw  ( �‰�Š���V�� ) �	�¨�©�O�����„�…�=���(�j�‡�1���<
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�=�1�Ž�•�•�0�1���V�I���S�����F�°���l�	�Ž�•�•�0�1���V�I���)�*�	�!�=�$�+�¡�{�d�4�5���E����  NEWS ���•�˜�a���j�1
�`�����d�ì�Ä�R���d�������F�|�}�;  SW1,2,3 ��  OFF, OFF, ON ���>�$�"�v�w�;  NWB-512 �¯�,�&�È�j�1�`���� (�-���. )
�O�����v�w�E����  [Specifies whether to configure DIPSW to use serial console, regardless of the models. " yes "
overwrites DIPSW, to use serial console. " no" overwrites DIPSW, not to use serial console. "" (Empty) does
nothing. The default value is "". This option only changes the appropriate switch(es) after the luna-dipsw1  or
news-dipsw  configuration is determined by the configuration file or command line options. If you choose not to
use serial console on NEWS, SW1,2,3 will be set OFF, OFF, ON respectively, and NWB-512 monochrome
console (not implemented) will be chosen.]

ethernet-macaddr = string
ethernet N-macaddr = string

N  �$�G�	�=���Y�#�$�"�–�.�=�!�	���Ô�‡�•�1�"�	  MAC �a���
�!�d�k�����E����  XX: XX: XX: XX: XX: XX �Í�Î���k�����E����
auto  �R�2�Ì���q���/�����E�����–�„�¹���"��  auto  ������  ethernet-macaddr  ��  ethernet0-macaddr  �	���r������

extram-size = integer

(X68030 Only) �0�1�±�¯�˜�	�Y�=�º�d  MB �2�™���k�����E�����3�	�L�M�N�¡�{�O�k�����U�E����  [Specifies the
extended RAM size in MB. For now, only the following can be specified.]

• 0 … �0�1�±�¯�˜�d�ì�€���E�[�\���–�„�¹���"������  [No extended memory. It's default.]
• 16 … TS-6BE16 �à�á�¯�������;�a���
�!  $0100'0000 �4 $01ff'ffff �	  16MB ������  [TS-6BE16 compatible

mode. Its address is $0100'0000 �4 $01ff'ffff and the size is 16MB.]
• 128/256  … 060turbo �à�á�¯�������;�a���
�!  $1000'0000 �4 $17ff'ffff/$1fff'ffff �	  128/256MB ������

[060turbo compatible mode. Its address is $1000'0000 �4 $17ff'ffff/$1fff'ffff and the size is 128 or
256MB.]

fast-mode = integer

�•���¸�	�����¯�����d�k�����E���� 0 �R�2�Ï�é�¯�����; 1 �R�2�­�®�¯�����������–�„�¹���"��  0 �������j�‡�1���<�=�1�Ž
�•�•�0�1  -f  ���ƒ�­�®�¯�����5�	���k���½�¾������

fd-drive = integer

(X68030 Only) �„�È�$�6�����<�=�c�	�i�d  0 ���2  4 ���k�����E�����–�„�¹���"��  2 ������  [Specifies the number of
floppy drives from 0 to 4. The default is 2.]

fd N-image = path

(X68030 Only) �„�È�$�6�����<�=�c  N  ���•���¸���7�������–�—�!�&�=�±���/�d�k�����E�����=�±���/�^�!�O�É�‹�^�!�R
�2  VM �–�—�
�&�"�˜���2�	�É�‹�^�!���R�Å�E�����•���°���±�²�������2�8�����U�E�����–�„�¹���"���û������  [Specifies
a diskimage to be inserted to floppy drive N  at startup. If the path  is relative path, it is from the VM
directory. You can also operate them from menu after startup. The default is empty.]

fpu-type = value

(X68030 Only) FPU �d�.�9�������Ø�W���k���������E����  none  �R�2  FPU �d�.�9���E�[�\��  68881  �R�2  FPU ������
68881 �d�.�9���E�������¨  68882 ���Y�Z���"�������E�[�\���E�F  none  �	�Ã�Ä�Å��  0�;  68881  �	�Ã�Ä�Å��  1 ���ù� �l���ƒ
���U�E�����–�„�¹���"��  68881  ������  LUNA-I ���F�]�\  68881 �:�;�¯�–���	���	�F�x�������U�E�[�\��  [Specifies
whether to install FPU or not. If none , FPU is not installed. If 68881 , 68881 FPU is installed. 68882 is not
supported yet. And, none  can also be written as 0, 68881  can also be written as 1. The default is 68881 . This item
cannot be specified on LUNA-I because (probably) all LUNA-I has 68881.]

hostcom-driver = string

�•�˜�a���Z���"�	� �!�"�"���<�=�.�d�k�����E����  stdio �; tcp �; none  �O�����½�¾������  stdio  ���o�p���m�è�d�ì�€���E����
tcp  ��  TCP �Z���"��  TELNET �•�È�"�j����� �ã�!�{�E����  none  �R�2� �!�"�"�����ó�ò�Ï�#�d�����E�[�\���–�„�¹���"��
none  ������  [Specifies the host driver of serial port. stdio , tcp , and none  can be specified. stdio  uses the
standard input/output. tcp  listens on TCP port using TELNET protocol. none  doesn't make any
communication with the host. The default is none .]

hostcom-tcp-port = integer

� �!�"���<�=�.�O  tcp �	�¸�	  TCP � �ã�!�{�Z���"�$�%�d�k�����E����  [Specifies the TCP port number that host
driver listens.]

hostcom-fallback = integer

hostcom-driver  ���k�����F���<�=�.�O�ì�€�½�¾���R���I�F�¸�;  0 �R�2�•�È�>�!�d�«�¬���E���� 1 �R�2  none  �d������������
�d�<�•���E�����–�„�¹���"��  0 ������ [Specifies the behavior when the driver which is selected by hostcom-driver

is unusable; terminate the process if 0, or continue to run using the none  driver if 1. The default is 0.]

hostkbd-input = string

(LUNA and X68030 only) � �!�"�����Û�����	���è�¯�����d�k�����E����  char  �R�2���=�<�&�����è�¯�����;  jp  �R�2�>�?
�@�����Û�����¯�����������–�„�¹���"��  char  �������›�œ��  VM ��������  �	�•�d�ž�Ÿ����� �¡�v����  [Specifies the
input mode of the host keyboard. char  means the character mode, jp  means the Japanese keyboard mode.
The defualt is char . See About VM  for details.]

hostnet-driver = string
hostnet-afpacket-ifname = ifname
hostnet-bpf-ifname = ifname
hostnet-tap-devpath = path
hostnet-fallback = integer

�¢�w���w  hostnet0-*  �	���r������

hostnet N-driver = string

N  �$�G�	�=���Y�#�$�"�–�.�=�!�	� �!�"�"���<�=�.�d�k�����E����  afpacket �; bpf �; tap  �	�W�ã� �!�"  OS �O�Y�Z���"����
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�����ƒ�	��  auto �; none  �O�����½�¾������  afpacket  ��  Linux �	  AF_PACKET �`�_�$�"�d�ì�€���E����  bpf  ��  bpf(4) �–�.
�=�!�d�ì�€���E����  tap  ��  tap(4) �=�1���„�A���!�d�ì�€���E����  none  �R�2� �!�"�"�����ó�ò�Ï�#�d�����E�[�\��  auto  �R
�2� �!�"  OS �O�Y�Z���"���������ƒ�	�	�W�ã  tap  �B afpacket  �B bpf  �d�÷���C���E����  hostnet0-driver  �	�–�„�¹���"��
auto �;  hostnet1-driver  �	�–�„�¹���"��  none  ������  [Specifies the host driver of N -th ethernet device. afpacket , bpf ,
and tap  can be specified only if the host OS supports them. auto  and none  can always be specified. afpacket

uses Linux's AF_PACKET socket, bpf  uses bpf(4) device, and tap  uses tap(4) interface. none  doesn't make any
communication with the host. If auto  is specified, it tries tap , afpacket , and bpf  in that order (if the host OS
supports them). The default of hostnet0-driver  is auto , the default of hostnet1-driver  is none .]

hostnet N-afpacket-ifname = ifname

� �!�"���<�=�.�O  afpacket �	�¸���.�=�1�������=�1���„�A���!�d 1���k�����E����  ifname  �O auto  �R�2�ì�€�½�¾�R�=�1
���„�A���!�d 1���Ì���q���������E�����–�„�¹���"��  auto  �������R�Ù�;�l�	� �!�"���<�=�.�����È���b��� �!�"���	�Ï�#��
�m�n�E�[�\��  [Specifies an interface name to bind to, when the host driver is afpacket. If auto  is specified as
ifname , it selects an usable interface automatically. The default is auto . Note that this host driver cannot
communicate with the localhost.]

hostnet N-bpf-ifname = ifname

� �!�"���<�=�.�O  bpf �	�¸���.�=�1�������=�1���„�A���!�d 1���k�����E����  ifname  �O auto  �R�2�ì�€�½�¾�R�=�1��
�„�A���!�d 1���Ì���q���������E�����–�„�¹���"��  auto  �������R�Ù�;�l�	� �!�"���<�=�.�����È���b��� �!�"���	�Ï�#���m
�n�E�[�\��  [Specifies an interface name to bind to, when the host driver is bpf. If auto  is specified as ifname ,
it selects an usable interface automatically. The default is auto . Note that this host driver cannot
communicate with the localhost.]

hostnet N-tap-devpath = path

� �!�"���<�=�.�O  tap �	�¸���ì�€�����–�.�=�!�d 1���„���^�!���k�����E�����–�„�¹���"��  auto ���;�l�	�|�}���Ì���q��
�–�.�=�!�d�������E�����l�	�¸�	�D������� �!�"  OS ���V�I���E�R�Å�E����  Linux �R�2  /dev/net/tun  �d�k�����F�	���õ��
������  OpenBSD �R�2  /dev/tap0  ���2  /dev/tap9  �E���÷�$���Ž���•�1���U���E���C���E����  NetBSD ( ��  FreeBSD) �R�2
�E�‘  /dev/tap  ���&�È���²�1�ç�d�C���;�¢�w�O�F�G���w�’  /dev/tap0  ���2  /dev/tap9  �E���d�÷�$���Ž���•�1���U���E���C���E
�������‘�w�	�|�}�ƒ  VM �–�—�
�&�"�˜���¢�	���–�—�
�&�"�˜��  nono-ifup , nono-ifdown  �����W�r�s�	�•�A���!�&�˜�•�"�O�P
�Q�������'�ƒ�����l���O�R���|�}���ƒ�Ç�é�«�¬�����û�	�•�A���!�&�˜�•�"�d�€�H����� �¡�v����  [ Specifies a device
pathname, when the host driver is tap. The default is auto . The behavior in this case depends on the host OS.
On Linux, it's the same as /dev/net/tun . On OpenBSD, it will try from /dev/tap0  to /dev/tap9  until successful. On
NetBSD (and FreeBSD), it will try cloning by /dev/tap  first. If that fails, then try from /dev/tap0  to /dev/tap9

until successful. In all cases, you need to prepare two shell script files which names are nono-ifup  and nono-

ifdown  in the VM directory or its parent directory. Even if you don't have anything to do in these scripts, you
need to prepare empty scripts that will terminate successfully.]

hostnet N-fallback = integer

hostnet N-driver  ���k�����F���<�=�.�O�ì�€�½�¾���R���I�F�¸�;  0 �R�2�•�È�>�!�d�«�¬���E����  1 �R�2  none �d����������
���d�<�•���E�����–�„�¹���"��  0 ������  [Specifies the behavior when the driver which is selected by hostnet N-

driver  is unusable; terminate the process if 0, or continue to run using the none  driver if 1. The default is 0.]

iplrom1-image = path

(X68030 Only) X68030 �	�X��  IPLROM �=�±���/�„�…�=���	�^�!�d�k�����E�����l�ã�2��  0xfe0000..0xffffff �	
128KB �	���I���; IPLROM30 ���J�’�w�������
�W������  path  �O�„�…�=���r�	���R�2  VM �–�—�
�&�"�˜���¢�	���–�—�

�&�"�˜���2�l�	�„�…�=���r�d�������E����  path  �O�É�‹�^�!�R�2  VM �–�—�
�&�"�˜���2�	�É�‹�^�!���R�Å�E��  ( ���ï�	�–�—
�
�&�"�˜���2�����J�Å�E�[�\ )���û���������ÿ�K�L�M�v�w������  IPLROM30 �d�ì�€���E�����–�„�¹���"���û������
[Specifies the X68030's external IPLROM image file path. This one contains 128KB at 0xfe0000..0xffffff and
is known as IPLROM30. If the path  does not have any path delimiters, the VM directory and then its parent
directory will be searched. If the path  is a relative path, it will be path from the VM directory, not from the
current directory. If the path  is empty, the public released IPLROM30 will be used. The default value is
empty.]

iplrom2-image = path

(X68030 Only) X68030 �	�X��  IPLROM �=�±���/�„�…�=���	�^�!�d�k�����E�����l�ã�2��  0xfc0000..0xfdffff �	
128KB �	���I���; ROM30 ���J�’�w�������
�W������  path  �O�„�…�=���r�	���R�2  VM �–�—�
�&�"�˜���¢�	���–�—�
�&
�"�˜���2�l�	�„�…�=���r�d�������E����  path  �O�É�‹�^�!�R�2  VM �–�—�
�&�"�˜���2�	�É�‹�^�!���R�Å�E��  ( ���ï�	�–�—�

�&�"�˜���2�����J�Å�E�[�\ )���û���������Ü�ß  ROM �d�ì�€���E�����Ü�ß  ROM ��  NetBSD/x68k �O�•�������Ò�Ó�	
SCSI IOCS �	���Y�Z���"�������E�����–�„�¹���"���û������ [Specifies the X68030's external IPLROM image file
path. This one contains 128KB at 0xfc0000..0xfdffff and is known as ROM30. If the path  does not have any
path delimiters, the VM directory and then its parent directory will be searched. If the path  is a relative
path, it will be path from the VM directory, not from the current directory. If the path  is empty, internal
emulated ROM will be used. The ROM supports only enough SCSI IOCS to boot NetBSD/x68k. The default
value is empty.]

keyboard-connect = integer

(LUNA and X68030 Only) �•���¸�������Û�����d�?�N���O�•�������Ø�W���d�k�����E����  1 �R�2�O�•���; 0 �R�2�O�•��
�E�[�\���–�„�¹���"��  1 �������•���°���±�²�������2�4�5�½�¾������  [Specifies whether to connect keyboard on
boot. If 1, it is connected; if 0, it isn't connected. The default is 1. You can change it on GUI menu after
boot.]

luna-adjust-misused-epoch = integer

(LUNA Only) LUNA ���P�I�F  RTC epoch �d�Q�€��������  OS �R�{��  RTC �
�����
���•�0�1�d�S�Ç�������Ø�W���d�k
�����E���� 0 �R�2�S�Ç�d���E�[�\ (���‰���õ������ )�;  1 �R�2�S�Ç���E�� (�����T�U���õ������ )���–�„�¹���"��  1 ���;�Ï�é  1
�	�E�E���ì�€�����*�+�J�Å�E�[�\��  [ Specifies whether nono corrects RTC emulation for OSes that adopts
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wrong RTC epoch on LUNA. 0 means making no correction (this is the same behavior as the actual
machine). 1 means making correction (this is the same behavior as the real world). The default is 1.
Normally, leave it 1.]

LUNA ���Q�€��������  RTC (MK48T02) �� 2�V���W�
���������X�	�³�O  4 ���Y�Å�ò�w���X�d�W���W�X���������ö������
���l�Z�O  NetBSD/luna68k �; OpenBSD/luna88k �R�Ø���l�	  RTC �	�X�	�³�d  1970 �X���2�	�[�,�X�������ì�€�������E
�����'�´�’ 1970 �X���W���W�X�����R���F�x  2 �\ 28 �>�	�]�>��  3 �\ 1�>�����O�;  MK48T02 �q����  00 �X���J���F�x�W���W
�X���T�^��  2 �\ 28 �>�	�]�>�O 2�\ 29 �>���R�Å�E�����l�	�V�W���;�l�w�2�	  OS �d�ì�I�������|�}���‰�	  RTC �� 4�X�	�W�ã
�_ 2�X���; 1�>�‘�w�F�>�z�d�k���������V�W�������������R�O�2�; RTC �	�¸���� OS �•���¸���ó�Ó�“�\�¡�°���`�?�q���ž�Ÿ
���R�����;�3�¸�P�Q�R�2  NTP ���¸���d�}�Ä�[���F�x�;���‰���ƒ�*�+�O�a�ï�b�����l�����E�‘�R�����Ú���E����  nono �	�|
�}�����‰���E�R�Å�;�a�•�˜�_���•�0�1�����£����  RTC �O�æ�E�R���F�x�;�S�Ç�O�R���|�}�	�����O�*�+���R���	��  nono �d
�•�����F�E�E�c�i�X�	 2�\�d�>���2�>�z�d�E�F�����;����  nono �d�•�����F�E�E  OS �d�e�•������  NTP �R�Ø���¸���f�Ç�d
���Ä�R���I�F�¸�¡�{�¡���Ú���E�����l�	�Ž�•�•�0�1���
�g�f�~�•�R�{�	�����S�T�€������

luna-dipsw1 = string

(LUNA Only) �?�N�s�h  DIPSW#1-1..#1-8 �	�Ü�Ý�d�k�����E����  " 0" �d  DOWN �; "1" �d  UP �������;�l�w�d 8���i���F
�Í�Î���;�s���2�÷��  #1..#8 ���‹�Œ���E����  [Specifies status of the front panel DIPSW#1-1..#1-8 using 8 digits.
"0" means DOWN and " 1" means UP. The first character corresponds to #1 and the eighth character
corresponds to #8.]

LUNA-I ���	�–�„�¹���"��  11110111  �������j�!�=�$�+�	�Ü�Ý���M�N�	�˜�1�&�d�ž�Ÿ����� �¡�v����  [On LUNA-I, the
default value is 11110111 . See the following link about DIPSW.]
�B NetBSD/luna68k: Information
LUNA-88K ���	�–�„�¹���"�� 11111111 �������j�!�=�$�+�	�Ü�Ý���M�N�	�˜�1�&�d�ž�Ÿ����� �¡�v���� [On LUNA-88K,
the default value is 11111111 . See the following link about DIPSW.]
�B OpenBSD manual pages: boot_luna88k(8)

�Ì���•���������Ø�W�����•�˜�a���j�1�`�����d�ì�W���Ø�W���d�k�����F���|�}���l�ã�2�����R�   dipsw-autoboot �;
dipsw-serial  �����d�ì�W�
�W�O�k�l������  [If you only want to specify whether to autoboot and/or to use serial
console, dipsw-autoboot, dipsw-serial  configurations are useful.]

luna-dipsw2 = string

(LUNA Only) �?�N�s�h  DIPSW#2-1..#2-8 �	�Ü�Ý�d�k�����E�����ù�Î��  luna-dipsw1  ���õ���������–�„�¹���"��  11111111

������  [Specifies status of the front panel DIPSW#2-1..#2-8. The same syntax as luna-dipsw1  is used. The
default value is 11111111 .]

NetBSD/luna68k �	�c���"�È���Ñ���;  DIPSW#2 �O " 11111111 " �R�2�Ì���q���b���#���d�È���������������;�Ø�w�����ƒ
"0" ���������•�È�1�•�"���ê�ë�����V�W������  (�?�*��  #8 �¡�{���m�n�������ƒ�Å�¡�I�F�\���o�R���������W�p�O���E�� )
[NetBSD/luna68k bootloader will automatically load and execute the kernel, if the DIPSW#2 is " 11111111 ".
Otherwise, the bootloader will enter interactive mode. (I doubt that they actually wanted to switch with
only #8) ]

luna-video-plane = integer

(LUNA Only) LUNA �	���–�Ž�Û�����	�•�
���1�i�d  1 �; 4�; 8 ���2�k�����E����  1 �R�2�¯�,�&�È���–�Ž�Û�����;  4 �R�2
16 �q  (4bpp) ���–�Ž�Û�����;  8 �R�2  256 �q  (8bpp) ���–�Ž�Û�����������–�„�¹���"��  4 ������  [Specifies number of
planes on LUNA video board. The valid values are 1, 4 or 8. 1 means a monochrome video board, 4 means
16-color (4bpp) video board, 8 means 256-color (8bpp) video board. The default value is 4.]

mainview-scale = double

�±�=�1�·�—�1���·�	�•���¸�	�!�_�����d���i���k�����E�����j�‡�1���<�=�1�Ž�•�•�0�1  -s  �����ù�U�½�¾�������•���°���±
�²�������2�;�•�˜�>�$�"�v�w�F�»�¼���l�l���k�����F�»�¼�����4�5�½�¾�������–�„�¹���"��  1.0 ������

monitor-fontsize = integer

�•���!�"�r�¯�²�����!�•�����!�^�#���	�„�¹�1�"�Y�=�º�d  12, 16, 24 ���2�k�����E�����j�‡�1���<�=�1�Ž�•�•�0�1
--fontsize  �����ù�U�½�¾�������•���°���±�²�������2�4�5�����l���O���U�E�����–�„�¹���"��  12 ������

monitor-rate = integer

�•���!�"�r�¯�²���·�—�1���·�	�5�C�s�Ó�d  Hz �2�™���k�����E����  1 ���2  60 �E���	�����k�����U�;�–�„�¹���"��  20Hz
�������•���°���±�²�������2�;�•�˜�>�$�"�v�w�F�s�Ó���l�l���k�����F�s�Ó�����4�5�½�¾������  [Specifies refresh rate
of all text monitor windows in Hz. It ranges from 1 to 60. The default is 20Hz. You can choose this value on
GUI menu after boot, from preset rate or rate specified here.]

mpu-clock = value

MPU �	�&�È�$�&�i�d  MHz �2�™���k�����E�����–�„�¹���"��  LUNA-I �R�2  20MHz �; LUNA-88K ��  X68030 �R�2
25MHz ������  [Specifies the MPU clock in MHz. The default value is 20MHz on LUNA-I, or 25MHz on
LUNA-88K and X68030.]

mpu-pseudo-stop = integer

(LUNA-88K Only) m88100 �����t�u  STOP �¨�©�d�v�w���������Ø�W���d�k�����E����  0 �R�2�ÿ�w (���‰���õ������ )�; 1
�R�2�v�w���;�–�„�¹���"��  1 ������  m88100 �����; m68k �	  STOP �x�y  ( �Y�Å�”���O���O���E���'�ƒ�[�‘� �� ) ���É�*��
���x�y�O�R� �;�z�{���/���·�A�=�"�����•���Y�Å�”���O���O���	�d� ���l�����R�Å�E�����l�w�����‰����  ( �|�}�~�è�d�•�2
���€�•�O�R�������W�‚�œ�R�*�+�M�X���� ) �'�	�–�±�˜�$�"�ƒ�R���	�����O�;�
�����
�������ƒ���­�®�����v�[�������¸����
�Y�Å�”���O���O���E��  ( �'�´�’�„���O�����d���è�����E�� ) � �!�"  CPU �^�%���d�ì���…�������/���·�A�=�"�����•�d����
���•�{���l�����R�Å�;� �!�"  CPU �O�J�I���J�����R�Å�E�����¢�w�d�†�‡�F�x�	�‰�¾�������ƒ�ˆ�q�R�x�y���d���m��������
���������	���;�������	�¨�‰�����������Ä�{�����J�Å�E�[�\��
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nereid0-enable = integer
nereid1-enable = integer

(X68030 Only) Nereid �0�1�Û�����d�.�9�������Ø�W���d�k�����E����  Nereid ���õ�¸�� 2�Š�E���ì�€�����l���O���U�E
�����³��  0 �R�2�.�9�[�‘�; 1 �R�2�.�9���E�����–�„�¹���"��  0 ( �.�9���R�� ) �������›�œ��  4.5 Nereid �	�• �d�ž�Ÿ����� �¡
�v���� [Specifies whether install Nereid expansion board or not. Up to two board can be operated at the
same time. If 0, the board is not installed. If 1, the board is installed. The default value is 0. See also Section
4.5 Nereid  below for details.]

nereid0-net = integer
nereid1-net = integer

(X68030 Only) Nereid �Û�����	  NIC (RTL8019AS) �	���d�ÿ�w�������l���O�m�n�E��  ( ���‰�����Ï�é�¢�	�V�W�R�l����
�m�n�E�[�\ )��  0 �R�2�ÿ�w�; 1 �R�2�v�w�������–�„�¹���"��  1 �������Ï�é��  1 �	�E�E�ì�€����� �¡�v�����l�	�������‹�Œ��
��  nereid N-enable  �O 0 ( �Û�����d�.�9���R�� ) �	�|�}���H�‹�d�
�ã�E�[�\��  [This can disable only NIC (RTL8019AS)
of Nereid expansion board (although it's not possible normally in the real world). It's disabled if 0, or
enabled if 1. The default is 1. Normally, leave it 1. This item will be ignored if the corresponding nereid N-enable

is 0.]

nereid0-ram-size = integer
nereid1-ram-size = integer

(X68030 Only) Nereid �Û�����	�.�1�&�±�¯�˜�	�Y�=�º�d  MB �2�™���k�����E�����k�����U���	��  0, 4, 16 ������  0 �d�k
���������.�1�&�±�¯�˜�d�ÿ�w�����E�����–�„�¹���"��  16 �������l�	�������‹�Œ����  nereid N-enable  �O 0 ( �Û�����d�.�9���R
�� ) �	�|�}���H�‹�d�
�ã�E�[�\��  [Specifies bank memory size in MB of Nereid expansion board. The valid
values are 0, 4 or 16. If 0, disable the bank memory. The default is 16. This item will be ignored if the
corresponding nereid N-enable  is 0.]

�E�F�Ï�é���P�Q�J�Å�E�[�\�O  -4 �E�F��  -16 �d�k���������;�.�1�&�±�¯�˜���ÿ�w�����F����  Nereid �m�n�Z���"�	���$�" 6
�	�“���m���³  ( �.�1�&�±�¯�˜�	�Ý�Œ ) �d�e�������l���O�m�n�E����  -4 �R�2���$�" 6��  0 (4MB) �; 0 ��  -16 �R�2  1(16MB)
�O�“���m�[�E����

news-dipsw = string

(NEWS Only) DIPSW �	�Ü�Ý�d�k�����E����  " 0" �d  OFF �; "1" �d  ON �������;�l�w�d 8���i���F�Í�Î���;�s���2�÷��
SW1..SW8 ���‹�Œ���E�����–�„�¹���"��  00001000  ������  [Specifies status of the DIPSW using 8 digits. " 0" means
OFF and " 1" is ON. The first character corresponds to SW1 and the eighth character corresponds to SW8.
The default valus is 00001000 .]

�j�!�=�$�+�	�Ü�Ý���M�N�	�˜�1�&�d�ž�Ÿ����� �¡�v����  [See the following link about DIPSW.]
�B NetBSD/news68k Frequently Asked Questions

�Ì���•���������Ø�W�����•�˜�a���j�1�`�����d�ì�W���Ø�W���d�k�����F���|�}���l�ã�2�����R�   dipsw-autoboot �;
dipsw-serial  �����d�ì�W�
�W�O�k�l������  [If you only want to specify whether to autoboot and/or to use serial
console, dipsw-autoboot, dipsw-serial  configurations are useful.]

prom-image = path

(LUNA Only) LUNA-I/LUNA-88K �	�X��  ROM �=�±���/�„�…�=���	�^�!�d�k�����E����  path  �O�„�…�=���r�	���R�2
VM �–�—�
�&�"�˜���¢�	���–�—�
�&�"�˜���2�l�	�„�…�=���r�d�������E����  path  �O�É�‹�^�!�R�2  VM �–�—�
�&�"�˜���2
�	�É�‹�^�!���R�Å�E��  ( ���ï�	�–�—�
�&�"�˜���2�����J�Å�E�[�\ )���û���������Ü�ß  ROM �d�ì�€���E�����–�„�¹���"���û
������  [Specifies the LUNA-I/LUNA-88K's external ROM image file path. If the path  does not have any path
delimiters, the VM directory and then its parent directory will be searched. If the path  is a relative path, it
will be path from the VM directory, not from the current directory. If the path  is empty, internal emulated
ROM will be used. The default value is empty.]

���‰�d�
�I�����R���|�}���l�	�³�d�û��  (= �–�„�¹���"�	�E�E�� ) �����Ù� ���;  nono �Ü�ß�	�R�\�ã�o�I���N�™�à�á  ROM
���•�����E����  [If you does not have the real LUNA machines, you can boot with nono's internal downward
compatible emulated ROM if you set this field empty (or leave it as the default).]

LUNA-I ���‰�d�
�I�������|�}��  ROM �„�…�=���d�k�������l�������‰  ROM ���•�����U�E����  ROM �„�…�=�������‰�	
0x41000000-0x4101ffff (128KB) �d�W�î���F�ƒ�	�������3�	���l�Z  ROM ��  V4.22 (Thu Jul 27 11:45:42 1989) �	
���Y�Z���"�������E�����¢�w�M�X�����������'�ƒ�I���Å�E�[�\��  [If you have the real LUNA-I machine, you can
boot with the real ROM spcifying the ROM file path. The ROM file is extracted from 0x41000000-0x4101ffff
(128KB) of the real LUNA-I machine. For now, only V4.22 (Thu Jul 27 11:45:42 1989) is supported. I have no
idea about other ROMs.]

LUNA-88K ���‰�	�|�}��  0x41000000-0x4103ffff (256KB) �d�W�î���F�ƒ�	�������3�	���l�Z  ROM ��  version 1.20
�	���Y�Z���"�������E����  [ For LUNA-88K, the ROM file is extracted from 0x41000000-0x4103ffff (256KB).
For now, only version 1.20 is supported.]

ram-size = integer

�:�;����  RAM �Y�=�º�d  MB �2�™���k�����E���� [Specifies the RAM size in MB.]
• LUNA-I �	�–�„�¹���"��  16MB ������  16MB �-�•��  4MB �2�™���;  16MB �M����  255MB �E��  1MB �2�™���k��

���U�E��  ( �ã�R����  NetBSD/luna68k �	�•�������Ž�•���ƒ  8MB �P�Q���� )��  [On LUNA-I, the default is 16MB.
If the size is less than 16MB, you can specify in 4MB unit. If larger, you can specify up to 255MB in
1MB unit. By the way, NetBSD/luna68k needs at least 8MB to boot.]

• LUNA-88K �	�–�„�¹���"��  64MB ������  64MB �-�•��  16MB �2�™���;  64MB �M�����•����  255MB �E��  1MB
�2�™���k�����U�E����  [On LUNA-88K, the default is 64MB. If the size is less than 64MB, you can specify
in 16MB unit. If larger, you can specify up to tentative 255MB in 1MB unit.]

• X68030 �����±�=�1  RAM �Ý�Œ�d�Â���;�–�„�¹���"��  12MB ������  4MB ���2  12MB �E��  1MB �2�™���k�����U
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�E�����0�1�±�¯�˜����������  extram-size �d�ž�Ÿ����� �¡�v����  [On X68030, the default is 12MB. You can
specify it in 1MB unit from 4MB to 12MB. See extram-size for extended memory.]

• NWS-1750 �������¨  16MB ���4�5���U�E�[�\��  [On NWS-1750, This is 16MB fixed for now.]

rtc-epoch-year = integer

(LUNA Only) RTC (MK48T02) �	�`�p�X�d�k�����E�����–�„�¹���"��  1970 �X������  NetBSD/luna68k �; OpenBSD
/luna88k �����‘�w�ƒ�`�p�X�d  1970 �X���������E���	���;�–�„�¹���"�	�E�E���‘���E�[�\���’�!�"  OS ��  4.4BSD �d�ì
�€�����Ð��  1900 �d�k�����E����  NEWS �����3�	�L  1900 �“�����4�5�m�n�E�[�\��  [Specifies the RTC (MK48T02)
epoch year. The default is 1970. Since both NetBSD/luna68k and OpenBSD/luna88k use 1970 as epoch year,
there is no need to touch this value. If you boot 4.4BSD on LUNA-I as the guest OS, specify 1900. On
NEWS, it is fixed at 1900.]

show-statuspanel = integer

�!�•�����!�^�#���d�Á�Â�������Ø�W���d�k�����E����  0 �R�2�”�Á�Â�; 1 �R�2�Á�Â�������–�„�¹���"��  1( �Á�Â ) �������•��
�°���±�²�������2�4�5�½�¾������  [Specifies whether to display the status panel or not. If 0, it is hidden; if 1, it
is shown. The default is 1 (show). You can change it on GUI menu after boot.]

spc0-id N-image = devtype [, path ]

(LUNA and X68030 Only) SCSI �–�.�=�!���=�±���/�d�k�����E���������	  N  ����  0 ���2  7 �O���Å�E�����F�¡��  ID 7
���?�N�O�ì�€���E���	���k�����R����� �¡�v�����³���–�.�=�!�Š��  devtype  ���–�—�!�&�=�±���/�^�!  path  �d  " , "( �b�1�‡ )
���ñ�ò�I���i���F�Í�Î�������–�.�=�!�Š��  devtype  ���M�N�	���‘�w��������  [ Specifies SCSI device and image. N  in
the key is 0 to 7. But don't specify ID 7 because the host uses it. The value is in a form of device type
devtype  and the disk image path path  separated by " , "(comma). devtype  can be one of the following:]

• hd … HD drive
• cd  … CD-ROM drive
• mo … MO drive

devtype  �O hd �R�2  path  ���¤�¥���U�E�[�\��  devtype  �O cd  ��  mo �R�2  path  ���¤�¥�½�¾�������=�±���/�^�!�O�É�‹�^�!
�R�2  VM �–�—�
�&�"�˜���2�	�É�‹�^�!���R�Å�E����  [ If devtype  is hd, path  cannot be ommitted. If devtype  is cd  or
mo, path  can be ommitted. If the path  is relative path, it is from the VM directory.]

�'�´�’�; nono.cfg ���õ���–�—�
�&�"�˜���š���F  sd0.img �d�•��  HDD �–�—�!�&�=�±���/�������ì��  (LUNA �����Ï�é  ID
6 �d�•�<�=�‡�˜  HDD ���Y�Å�*���E�� )�;  ID 5 ���õ���–�—�
�&�"�˜�	  install.iso �d�>�$�"���F  CD ���<�=�c�d�;  ID 4 ��
�•���¸�±�–�—�a�R���	  MO ���<�=�c�d�O�•�����|�}�����	�V�W���R�Å�E����  [For example, if you use a harddisk
image sd0.img placed in the same directory as nono.cfg (LUNA usually assigns ID 6 to the primary HDD),
ID 5 for CD-ROM drive that loads install.iso in the same directory, and ID 4 for MO drive without media on
boot, write as following:]

spc0-id6-image = hd,sd0.img
spc0-id5-image = cd,install.iso
spc0-id4-image = mo

spc0-id N-seektime = integer

(LUNA and X68030 Only) �k���	  SCSI HDD �	�•�–�•���&���=�—�d  msec �2�™���k�����E�������ï�	�–�„�¹���"��  0

����  (S �˜ S�˜ D!! S �˜ S�˜ D!!) ��  16 �Ò�Ó�d�k���������™�I�š�¸���Ú���d�›�[���l���O�m�n�����ƒ���w�E�[�\�O�;�3�	�L�J
�E�Å�œ���������E�[�\��  [Specifies the average seek time of specified SCSI HDD in msec. Currently, the
default value is 0 (This may be something like SSD :-). If you specify about 16 or so, you can feel nostalgic,
but this feature is still unstable.]

spc0-id N-writeignore = integer

(LUNA and X68030 Only) �k���	  SCSI HD �–�.�=�!�5�	�ù�U�”���d�=�±���/���ù�U�•�����Ø�W���k�����E����  0 �R�2
�Ï�é���� (�ù�U�”���d���W )������  1 �R�2�–�—�!�&�=�±���/���ó�ò�ù�U�•���E�[�\���–�.�=�!�5�ù�U�”�\�¡���‘�	�–������
Copy-On-Write �	�Q�ž���;  VM �–�—�
�&�"�˜�Ü�	�ó�¸�„�…�=�����ù�U�”���E�����l�	�ó�¸�„�…�=�����a�•�˜�_���•�0�1�«
�¬�¸���Ÿ�ý���E����  fsck �d�p���[�‘�b���#���	�–�.�$�ç�����d�����F���|�}�����Ø�W�����'�O�•�U�����H�‹�O�I���2�R��
�„���k�����R����� �¡�v�����–�„�¹���"��  0 ������  [Specifies whether nono writes a writing to SCSI HD devices
back to the diskimage. 0 means normal operation (writes to the diskimage). 1 means that nono will not write
to the diskimage back. Data that the guest wrote to the device will be written to a temporary file in the VM
directory, like Copy-On-Write. The temporary file will be removed when the application exits. This is useful
for kernel debugging because it does not require fsck after the kernel hangs or reboots. Don't use this flag
if you don't understand this paragraph. The default value is 0.]

�ã�R�����;�±�–�—�a�d�ù�U�”��� �ë�����F���|�}���l�w�����R� �;�=�±���/�„�…�=���	�ù�U�”���¡�d�¢������� �¡�v����
[By the way, if you want to make the media write-protected, clear the write permission from the image file
(instead of this setting).]

spc0-id N-writeprotect = integer

(LUNA and X68030 Only) �£���Ž�•�•�0�1�������Ã�Ä�Å��  spc0-id N-writeignore  �d�ì�I��� �¡�v�����l�	�Ž�•�•�0�1���f
�~�€������  [Obsolete. Use spc0-id N-writeignore  instead. This option is for developers.]

sram-sync-ramsize = integer

(X68030 Only) SRAM �	  RAM �Ý�Œ�¤�d���Ð�	  RAM �Y�=�º���}�Ä�[�����Ø�W���d�k�����E����  0 �R�2�'�ƒ���E�[�\
(���‰���õ�� )��  1 �R�2�;�a�•�˜�_���•�0�1�•���¸��  SRAM �	  $ed0008.L (RAM �Ý�Œ) �d  ram-size �	�����³���5�C���E
�����l�	�5�C���;�a�•�˜�_���•�0�1�•���¸�� SRAM �‡�/�$�&�O�Ç��� �ù���w�������|�}�	�����Ä�w�E�����–�„�¹���"��  1
������  [Specifies whether to synchronize a RAM size field in SRAM with real RAM size or not. If 0, the
application will do nothing (as same as the real). If 1, the application updates(synchronizes) $ed0008.L
(RAM size) in SRAM with configuration value of ram-size. This update is performed once only if the SRAM
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magic string is correct at the application startup. The default is 1.]

xxx-news-sic-ignore = integer

�l�	�Ž�•�•�0�1���¥�ë�v�w�E���F��  [This option has been obsoleted.]

�� 4. VM ��������  [About VM]

�� 4.1. ��������  [Implementation Status]
�¦ : �
�g���.�§��  [Mostly implemented]
�¨ : �©�2�R���Ò�Ó�������.�§��  [Works]
�ª : ���Å�J�´�‘���������Ò�Ó [Works somehow]
× : �-���.  [Not implemented]
— : ���.�����R��  [Not planned]

LUNA-I
MPU (68030) �¨ ���=�$�•���-���.  [Cache not implemented]
FPU (68881) �¦
BT454 �¦
CRTC2 �¨ �o�p���ì�€�����³�	���Y�Z���"
Frame buffer �¦
Keyboard/Mouse �¦
SIO (uPD7201) �¦
PIO (8255) �¨
Ethernet (AM7990) �¦ �‡���+���=�!�"�„�—�����d�ý�   [Except multicast filter]
NVRAM&RTC (MK48T02) �¦
Front LCD �¦
SPC (MB89352) �¦
SCSI HD/CD/MO Devices �¨
XP(HD647180) CPU �ª
XP(HD647180) Timer0/1 �¨
XP(HD647180) �¢�	�«�	�Ü�ß�–�.�=�!
[Other internal devices]

×

XP �¬�­�–�.�=�! [Peripheral devices] ×
�~�®  [Power Circuit] �¨

LUNA-88K specific

MPU (88100 part) �¨
�‡���+�•�È�>�$�Y�-���.�;�.�ç�ƒ�-���. ? [MP (and bugs?) not
implemented]

MPU (88200 part) �¦
MPU (88110) — ���.�����R��  [Not planned]
FUSEROM �¨

X68030

MPU (68030) �¨
���=�$�•���-���.�;�„�…�1�&�•�0�1�j�����-���.  [Cache and FC not
implemented]

MPU (68EC030) — ���.�����R��  [Not planned]
FPU (68881) �¦ 68882 ���-���.  [68882 not implemented]
DMAC �¨

CRTC/VC �ª
768x512 �	�•���!�"�¯�h�	���Y�Z���"  [Only 768x512 text screen
supported]

FDC/FDD �¨
�o�p�˜�0�1�
�˜�a�>�$�" [Areaset] ×
ADPCM/OPM ×
�ç�<�„�—�$�&�‰�¾�¶�°  [All other
graphics]

× �*�h�����R��  [Not scheduled]

Keyboard �¦ TV�j�1�"�È�����d�ý�   [Except TV Control]
Mouse �¦ �?�N�O�•�	��
MFP �ª
PPI (8255) �ª
Printer ×
RTC �¦ �a�<���—�d�ý�   [Except Alarm]
SPC (MB89352) �¦
SCSI HD/CD/MO Devices �¨
SCC (Z8530) �¦
SRAM �¦
�•�!�•�—�Z���" [System port] �ª
�•���!�"�¯�h [Text screen] �¨
�~�®  [Power curcuit] �¨
Nereid Ethernet �¦ �‡���+���=�!�"�„�—�����d�ý�   [Except multicast filter]
Nereid Bank memory �¦
Nereid USB — ���.�����R��  [Not planned]
�0�1�±�¯�˜  [Extended memory] �¨
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NWS-1750
MPU (68030) �¨ ���=�$�•���-���.  [Cache not implemented]
FPU (68881) �¦ 68882 ���-���.  [68882 not implemented]
PROM ×

SCC (Z8530) �¦
�+�=�1�#��  A �	��� �!�"���O�•  [Only channel A is connected to the
host]

Ethernet (AM7990) �¦ �‡���+���=�!�"�„�—�����d�ý�   [Except multicast filter]
NVRAM&RTC (MK48T02) �¦
Video Board ×
Keyboard/Mouse ×
SCSI Controller ×
IDROM, DIP-SW, 100Hz Timer, �±�²�€
LED

�¨

AST, Lv2Intr ×
�~�®  [Power Circuit] ×

�� 4.2. MPU (68030)
68030 �����=�$�•���O�-���.�������l�w���³���x�y�	�L�Q�&�È�$�&�i�ƒ�E�¡�Ç��� �R� �;�¢�	�F�x�&�È�$�&�´���R�Ø�����Ç�S�R
�³�O�m�E�[�\���E�F  ATC ( �a���
�!�4�á���=�$�•�� ) �����Ð�	���ö�����E�R�Å�­�®�b�����J�Å�E����  [68030 cache is not
implemented. Therefore, number of clock cycle is not correct. ATC (Address Translation Cache) is differ from
and faster than the real 68030.]

�� 4.3. LUNA ��  ROM ���������������

LUNA-I �; LUNA-88K ��  PROM �	�X���=�±���/�d�k�����R���|�}  (prom-image  �O�û�	�|�} )�;�Ü�ß�	�µ�Ì  ROM �O�������;�j�1
�`�����¯�²���O�•�����E�����l�	�j�1�`�����¯�²���	���������‰�	�¢�w���V� �u�����E���O�;�l�w�����‰�S�T�	�Ð���8�������O
�¶�����·���� (�Ì�I�O )�©���F�x�����R� �u�[�������ƒ�	���;�¸���R�j�6���d�����G�q�����J�Å�E�[�\��

�� 4.4. X68030 ��  ROM (ROM30) ���������������

X68030 ��  ROM30 �	�X���=�±���/�d�k�����R���|�}  ( iplrom2-image  �O�û�	�|�} )�;�Ü�ß�	�µ�Ì  ROM �O�¹���”�E�w�E�����?�n
�	  ROM30 ����  SCSIIOCS �	�«��  ROM �–�.�$�å�R�Ø�O�º�E�w�����E���O�;�Ü�ß  ROM ���l�	�W�ã  SCSIIOCS �d
NetBSD/x68k �O�•�������	���»�I�R�¡�{�������.�������E�[�\��  Human68k �d�•�������|�}���Ù�€�Õ�	���‰���2  ROM �=
�±���/�d���ª����� �¡�v����

�� 4.5. NEWS ���������������

NEWS �
�����
���•�0�1���3�	�L  -X  �Ž�•�•�0�1���b���#���d�â�O�•�������l�������m�n�E�[�\��  PROM �ƒ
NetBSD/news68k �	�•�����«�¬���Ž�•�¼�P�Q�R�Ò�Ó�O�P�½�b�����J���¡�{�������E�F�;�–�.�=�!�	�L�š�(�;�–�.�=�!�O�î�ï��
�R���a���
�!�5�	�a�&�>�!�O�Ø�W�R�����R�Ø�����‰�S�T�d�������R���F�x�I���Å�E�[�\���¾�I���;��� �ƒ�	����� �;�Ò�Ó�	�ƒ�	
�������J�Å�E�[�\�������W���#��������

�� 4.6. X68030 ��  Nereid ���������������

�����	  Nereid ���=���Y�#�$�" /�±�¯�˜ /USB �	�ˆ�}�0�1�Û�������;�l�	�W�ã�±�¯�˜���;�±�=�1�±�¯�˜�	�¿�����ì�´���«�;�±�=�1
�±�¯�˜�������ì�Ä�R���I�F�ž�À�d�.�1�&�±�¯�˜�������ì�W�l���ƒ�m�n�E����  nono �����l�	  Nereid �	�‰�¾�	�W�ã�=���Y�#�$�"
(RTL8019AS) ���.�1�&�±�¯�˜�	���Y�Z���"���E�����±�=�1�±�¯�˜�	�¿���‰�¾���
�����
���������H�‹�O�R���	�����.���E�[
�\���E�F  USB (SL811HS/T) �	���.�������J�Å�E�[�\��  [Nereid in the real world is a combined
Ethernet/memory/USB expansion board. Of these, the memory can be used to expand main memory, and areas
not used for the main memory can be used as bank memory. nono supports only ethernet (RTL8019AS) and bank
memory among the functions of the Nereid expansion board. Main memory expansion is not supported because
it's meaningless on emulators. Also, USB (SL811HS/T) is not planned for implementation.]

Nereid ��  DIPSW6,7 ���V�Å�a���
�!�˜�Y�Å�”���ð�&���	�¹�d 2�Ï�Å�k�����U���F�x�;  2 �Š�E���õ�¸���Á�€�����l���O�m�n�E
�����?�n  SW6 ��  SW7 ��  ( �Â�Ã�v�´���R�{�w�’ ) �Ä�H���¹���}�Ä�[���l���O�½�¾�����O�;  nono �����Å�k�	�F�x�Û����  #0 ��
SW6,7 �O OFF �;�Û����  #1 ��  SW6,7 �O ON ���“���������E����  [Since Nereid can set to two different combinations
of addresses and interrupt vectors by DIPSW, so up to two boards can be operated at the same time. Originally,
SW6 and SW7 can be arbitrarily combined (as long as they don't collide), in nono however, for simpility, SW6 and
SW7 are fixed to be OFF on board #0, and SW6 and SW7 are fixed to be ON on board #1.]

#0 ( nereid0-* ) #1 ( nereid1-* )
�ð���!�a���
�!�˜�Y�Å�”���ð�&��

[Base address and interrupt vectors]
$ece300,$f9,$fb
(SW7=OFF)

$eceb00,$f8,$fa
(SW7=ON)

�.�1�&�±�¯�˜�·�—�1���·
[Bank memory window]

$ee0000
(SW6=OFF)

$ef0000
(SW6=ON)

�.�1�&�±�¯�˜���;�±�=�1�±�¯�˜�������ì�Ä�R���I�F�ž�À�d�ì�€���E�����¢�	�F�x���‰���ƒ�.�1�&�±�¯�˜�	�Ý�Œ��  DIPSW �	�±�=
�1�±�¯�˜�Y�Å�*������  (SW1-5) ���&�î���E����  nono ���Æ�Ç�����¿�È�¡�{�����W���;�±�=�1�±�¯�˜�5�	�Y�Å�*���d�ó�ò���Ä�R
���|�}���.�1�&�±�¯�˜��  16MB �S�W���U�;�±�=�1�±�¯�˜�5�	�Y�Å�*���d��� �2�����ƒ���W���.�1�&�±�¯�˜��  4MB ���R�Å�E
���������	  nereid N-ram-size  ���l�	���I�d�k�����������l�����R�Å�E�����E�F�l�	�Ý�Œ�����µ�H��  SW8 ���.�1�&�±�¯�˜�	�v
�w�˜�ÿ�w�d�k�����U�E���	���;  nereid N-ram-size  �O 0 ( �M�N) �����W�	��  SW8 ���.�1�&�±�¯�˜�d�ÿ�w�����F�l�����É�*���E����
[Bank memory uses memory areas not used as the main memory. So the bank memory size depends on the main
memory settings (SW1-5). As a result, only if you don't allocate any memories to main memory, the bank memory
can be allocated 16MB. Otherwise, the bank memory will be allocated 4MB. Thus, nereid N-ram-size  specifies this
value. Also, SW8 specifies enable/disable of the bank memory regardless of the size, nereid N-ram-size = 0  (or less)
means disabling the bank memory.]
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�� 4.7. � �!���"� �#�$��  [Status Panel]
�!�•�����!�^�#���£�É���J���^�„�¹���‡�1�!�±�����	�a�=�j�1���­�®�¯�����	�¨�©�d�Á�Â�������E�����Ñ�c���&�˜�$�&�������­
�®/�?�®�¯�����	�k���d�ò�Å�Ê�´���l���O���U�E����  [The performance meter's icon at the center of the status panel
shows the VM speed status. You can switch full speed / syncronized mode by double-clicking on this icon.]

… �‡���&�R���	�|�}�;�Ë���Ì�O�?�®�¯�����d�k�����������;�?�®�¯�����������£������  [When no icons are
displayed, the user has specified syncronized mode and the VM is running in synchronized mode.]

… �Í�Î 3���	�|�}�;�Ë���Ì�O�­�®�¯�����d�k�����������;�­�®�¯�����������£�������­�®�¯�����£���^���>�1�"��
���R� �'�»�®�����������������d�Á���E����  [When an icon (three triangles) is displayed, the user has
specified full speed mode and the VM is running in full speed mode. ]

… �Í�Î 2���	�|�}�;�Ë���Ì�O�­�®�¯�����d�k�����������;�?�®�¯�����������£�������M�N�	���‘�w���	�¨�©���•�U
�E����  [When an icon (two triangles) is displayed, the user has specified full speed mode and the
VM is running in synchronized mode. This will happen when any of the following occurs:]

• �����Ï�N�£ (�°�Þ )�J�����������Û�����c�Ì���~�Ð�£  [When any keys are pressed (see below), or the
keyboard buzzer is sounding. ]

• STOP instruction on m68k.
• pseudo STOP state on m88k.

�� 4.8. DIPSW �����%�&�
���%
DIPSW �����·�—�1���·���	�4�5���a�•�˜�_���•�0�1�•���£�	���v�w�������E�F�l�l���	�������Ñ  VM ���Ò�Ó�v�w�E���O�;
LUNA �	�|�}  DIPSW �	�¨�©�d  PIO(8255) �O�<�$�+�����	�O�Ô�Õ�•���¸�Ù�V�Ö�e�•���¸�	�����R�I�����E��  ( �×�Ø����
PROM ��  XP �O�Ù�Ú�����O )��

�� 4.9. �'�(�)�*�
���(�+�"  [Memory Dump Monitor]
�±�¯�˜�Ñ�1�•�¯�²���	�m�è�Í�Î�d�;�.�=�"�;�%�����;�È�1�ç�%����  (m88k �����¢�w���w�.�=�"�;�Û���„�%�����;�%�������Á��
���E�� ) ���2�������U�E�����E�F  68030/88200 �	  MMU �–�—�!�&�˜�•���������Á�Â�v�[���l���ƒ���U�E��  ( �l�	�™�š�O�Ç����
�–�—�!�&�˜�•�����Ø�W�����Æ�Ç�R� �Á�Â���E�� )���Ü�a�>�1�c���ƒ�;�Ü�a�>�1�c���·�—�1���·���2�l�ã�2���‡���/���E���F��
LUNA-I �R�2  m68k �; HD64180 �	�Ü�a�>�1�c���O�;  LUNA-88K �R�2  m88k �; HD64180 �	�Ü�a�>�1�c���O�;  X68030 ��
NEWS �R�2  m68k �	�Ü�a�>�1�c���O�������U�E����  [On memory dump monitor, you can choose the output format
from byte, word and longword (In m88k, it is represented as byte, halfword and word respectively). Also you can
choose 68030/88200 MMU descriptor format (It displays regardless of whether this address is used as
descriptor or not). Disassemble is now merged from disassemble monitor. On LUNA-I, you can choose m68k and
HD64180 disassemble. On LUNA-88K, you can choose m88k and HD64180 disassemble. On X68030 and NEWS,
you can choose m68k disassemble.]

�Á�Â�v�w�������Ñ�1�•�³�d�Ñ�c���&�˜�$�&�����l�����±�¯�˜�	�³�d�Ý�Þ���U�E�����Ý�Þ���U���	���±�¯�˜���M�N�	���I�	����
����  [You can edit the memory value by double click. Only memory and the following areas are editable.]

• NVRAM (LUNA and NEWS Only) … �Ý�Þ�������F�¡�ã���„�…�=���ƒ�5�C���E�����°�Z�	 8�.�=�"���¸�ß�
�/�!���d�à�Õ
�������F�x�Ý�Þ���½������  [The backend file is also updated immediately when edited. The last 8 bytes are not
editable since there are the clock register.]

• Bitmap framebuffer (LUNA Only) … �á�Ï�•�
���1���ù�U�”�����½������  [The common plane is not editable.]
• SRAM (X68030 Only) … �Ý�Þ�������F�¡�ã���„�…�=���ƒ�5�C���E����  [The backend file is also updated

immediately when edited.]
• TVRAM ���•���!�"�^�
�$�"  (X68030 Only) [Text VRAM and text palette]

�� 4.10. �,�-��� �	�.���(�+�"  [Device Map Monitor]
m68k/m88k �.�!���O�•�v�w�������–�.�=�!�d�Á�Â���E����  32 ���$�"�a���
�!�	�W�ã���™  8 ���$�"�; 256 �â�I�d�Á�Â�������E
����  1 �ã�O  16MB ���R�Å�E�����E�F�; X68030 �����l�	�W�ã  24 ���$�"�û���d���¯�²�����Á�Â���E�����l�ã�2��  1 �ã  8KB x
2048 �â�������Ø�ã�2�ƒ�Ü���‘�ä�d�Á�Â���������¡�{�R�	���r�s���å�æ���O�R���|�}�O�J�����ƒ���w�E�[�\��  NEWS �	�–�.�=�!
�‡�$�•���Ü���‘�ä�	�ç�}���;�Ü���¨�©�d�Ç�S���Ò�Ó�������R���_���!�O�J�����ƒ�)�w�E�[�\��

�� 4.11. �/���0�1�(����  [Key input mode]
LUNA �ƒ  X68030 �ƒ�����Û�������Ï�é�>�?�@�����Û��������  (LUNA �����è�@�����Û�����ƒ�î�ï�����V�W�����O …)���¢�	�F
�x�;� �!�"�O�>�?�@�����Û�����	�|�}���¢�W���R���|�}�	�F�x��  2 ���	���è�¯�����d�€�H�������E�����Ø�ã�2�ƒ�ó�é�ó�ê�O�J�Å
�E����  [LUNA and X68030 has the Japanese keyboard (though I ever heard there are US keyboard for LUNA...).
So nono provides two input modes for Japanese keyboard users and non Japanese keyboard users. Both have
advantages and disadvantages.]

JP �����Û�����¯�������;� �!�"�O�>�?�@�����Û�������J���l���d�s�t���‹�Œ���������	�Ï�N�;�f�ë�d�¢�	�ç�Ó  VM �����è���E
�����±�˜�$�"�������������O���‰���ì� �R�Å�;�ƒ�������˜�6���" (�d�Û�����·�A�a�O���Ä�R���l�� )�ƒ�¸�����e���½�¾�������–�±
�˜�$�"��  ALT + TAB �(�a�&�>�<�
�����������±�²�����d�f� �|�}�R�Ø���������è�O�í���l���O�J���l������  ( �����d�Ï���F�°
���„�¹���b�!�O�X�w���������d�î���F�l���O�a�•�˜�_���•�0�1���Ï�)�v�w�R���F�x )���E�F� �!�"�O�>�?�@�����Û�������R�{�w�’
�ì���ï�2��������  [JP keyboard mode assumes that the host uses the Japanese keyboard. Each time you presses
and releases a key, nono sends the corresponding key-pressed or key-released to the VM. One advantage is that
it's close to the real machine behavior, and another is that it can reproduce the LUNA keyboard itself does not
perform a key repeat. On the other hand, one disadvantage is that key sometimes remains pressed, especially
when you enter ALT + TAB to switch the application or enter accelerator key to open the menu (If the
application loses the focus after the key is pressed, the application will not receive the subsequent key release).
And another disadvantage is that it will be hard to use for non Japenese keyboard users.]

�ó���;���=�<�&�����è�¯�������;� �!�"���2���è�v�w�F�ð�ñ�ò�ó�d�e�Ö  LUNA/X68030 �	�����j�������ô�õ���â����  VM ����
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�è�����¯�����������'�´�’�’�!�"  OS ��  "@" �d���è���F���|�}�;  US �����Û�����R�2  [SHIFT] + [2] �d�;  JP �����Û�����R�2
[@] �����d�Ï���E���O�;�Ø�ã�2�ƒ  VM ����  [@] �����	�Ï�N�; [@] �����	�f�ë�O�8�•�����ö�2�w�E����  US �����Û������
[SHIFT] �d�Ï���F�l�����Ï�)�v�w�E�[�\���Ü��  "=" �d���è���F���|�}�;  US �����Û�����R�2  [=] �����d�;  JP �����Û�����R�2
[SHIFT] + [-] �d�Ï���E���O�;�Ø�ã�2�ƒ  VM ����  [SHIFT] �Ï�N  �B [-] �Ï�N  �B [-] �f�ë  �B [SHIFT] �f�ë�	�•���_�1�!�O�ö�2�w�E
�����l�	�V�W��� �!�"�����Û�����	�
�=�a�·�"���V�2�‘�;���è���F���ñ�ò�O���è���U���V�W���R�Å�;�Ï�é�	���=�6�1�ç���©���l
�����R�����Ú���E�����–�±�˜�$�"���;�Ï�é�	�ñ�ò���è�M�X�	���=�6�1�ç���
�g�m�n�R���l��������  [SHIFT] �����d�Ï���F�E�E
�������l���(�;�ñ�ò�O���è���U�R�������	�¹���}�Ä�[�����è�m�n�E�[�\���ƒ�W�ó���	�–�±�˜�$�"�������˜�6���" (�d�Û�����·�A�a
�O���Ä�R���l�� )�O�e�����U�‘�;� �!�"�"�	�����˜�6���"�O�w�������E�W�l������  ( �?�n�����˜�6���"�O�������R��  ROM �(�c��
�"�È���Ñ���ƒ�����˜�6���"�O�w� �l�����ó�°�Ë���Ì���2���±�˜�$�"���÷���2�w�����ƒ�)�w�E�[�\�O )��  [In contrast, in the
character mode, when you type a character, nono re-converts it into the LUNA/X68030's key code and sends it to
the VM. For example if you want to type "@" in the guest OS, you would press [SHIFT] + [2] on the US keyboard
or [@] on the JP keyboard. In both cases, the sequence of [@]-pressed and [@]-released will be sent to the VM.
Note that the fact that you pressed [SHIFT] key on the US keyboard will not be sent to the VM. Another
example, if you want to type "=", you would press [=] on the US keyboard or [SHIFT] + [-] on the JP keyboard.
In both cases, the sequence of [SHIFT]-pressed, [-]-pressed, [-]-released, and [SHIFT]-released will be sent to the
VM. Thus, you can type what character you want to type, regardless of your keyboard layout. Of course there
are some disadvantages. Firstly, it's hard to type any special characters, for example, you can not type any key
conbinations that don't generate a character. Or you can not hold [SHIFT] key pressed. Secondly, the key repeat
works (by the host), even though it should not work as a correct emulation (Although some of you may feel it an
advantage).]

�� 4.12. �/�2���3�"�0�1�(�������/���������4�5�6  [Keycode table in the character mode]
���=�<�&�����è�¯�������	�;� �!�"���2���è���F�ñ�ò��  VM ���ö�#�v�w�������	�‹�Œ�����	�Ï�Å�������„�…�1�&�•�0�1������
�b���`���������ñ�ò�����J�Å�E�[�\�O�ƒ�����‹�Œ�������E�����l�l���ø�;�	�R���’�!�"�������`�„�"�·�A�a�����Û�������2�	��
���è���U�E����  [The following table shows the correspondence between the character that typed from the host
and the key that will be sent to the VM. nono can recognize the function keys and arrow keys. The keys that not
listed in this table can only be typed from the software keyboard window.]

HostChar GuestKey
a �4  z [A] �4  [Z]
0 �4  9 [0] �4  [9]
SPACE [SPACE]
- [-]
^ [^]
\ [\]
@ [@]
[ [[]
; [;]
: [:]
] []]
, [,]
. [.]
/ [/]

HostChar GuestKey
A �4  Z [SHIFT]+[A] �4  [SHIFT]+[Z]
! [SHIFT]+[1]
" [SHIFT]+[2]
# [SHIFT]+[3]
$ [SHIFT]+[4]
% [SHIFT]+[5]
& [SHIFT]+[6]
' [SHIFT]+[7]
( [SHIFT]+[8]
) [SHIFT]+[9]
= [SHIFT]+[-]
~ [SHIFT]+[^]
| [SHIFT]+[\]
` [SHIFT]+[@]
{ [SHIFT]+[[]
+ [SHIFT]+[;]
* [SHIFT]+[:]
] [SHIFT]+[]]
< [SHIFT]+[,]
> [SHIFT]+[.]
? [SHIFT]+[/]
_ [SHIFT]+[_]

HostChar GuestKey
F1 �4  F10 [PF1] �4  [PF10]
F11 [PF10]
�ù [ �ù ]
�ú [ �ú ]
�B [ �B]
�û [ �û ]
^@ [CTRL]+[@]
^A �4  ^Z [CTRL]+[A] �4  [CTRL]+[Z]
^[ [ESC]
^\ [CTRL]+[\]
^] [CTRL]+[]]
^^ [CTRL]+[^]
^_ [CTRL]+[_]
^H [BS]
^I [TAB]
^M [Enter]
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�� 4.13. JP �/���7�����(�������/���������4�5�6  [Keycode table in the JP keyboard mode]
JP �����Û�����¯�������	�;� �!�"������  VM ���ö�#�v�w�������	�‹�Œ�����	�Ï�Å�������l�l���ø�;�	�R���������`�„�"�·�A�a
�����Û�������2�	�����è�m�n�E����  [The following table shows the correspondence between the host key and the
guest key. The keys that not listed in this table can only be enter from the software keyboard window.]

HostKey GuestKey
[0] �4  [9] [0] �4  [9]
[A] �4  [Z] [A] �4  [Z]
[-] [-]
[^] [^]
[\] [\]
[@] [@]
[[] [[]
[;] [;]
[:] [:]
[]] []]
[,] [,]
[.] [.]
[/] [/]
[_] [_]

HostKey GuestKey
[ESC] [ESC]
[TAB] [TAB]
[CTRL] [CTRL]
[BS] [BS]
[Enter] [Enter]
[F1] �4  [F10] [PF1] �4  [PF10]
[F11] [PF10]
[SHIFT-L] [SHIFT-L]
[SHIFT-R] [SHIFT-R]
[ �ù ] [ �ù ]
[ �ú ] [ �ú ]
[ �B] [ �B]
[ �û ] [ �û ]

HostKey GuestKey
[DEL] Numpad[DEL]
Numpad[0] �4 [9] Numpad[0] �4 [9]
Numpad[+] Numpad[+]
Numpad[-] Numpad[-]
Numpad[*] Numpad[*]
Numpad[/] Numpad[/]
Numpad[=] Numpad[=]
Numpad[.] Numpad[.]
Numpad[Enter] Numpad[Enter]

�� 4.14. �/���)�8���9  [Key Repeat]
LUNA �����;�����Û�����O�Û�����·�A�a�"�������˜�6���"�d���Ä�‘�;�`�„�"�·�A�a (OS �R�Ø)�O�����˜�6���"�	�ü�ý�d�����E
�����¢�	�F�x�;�����˜�6���"�d���.�������R��  LUNA �	  PROM �(  NetBSD/luna68k �	�c���"�È���Ñ���������˜�6���"���•
�U�‘�;�����˜�6���"�d���.��������  NetBSD/luna68k �b���#�����������˜�6���"�O�•�l�[�E���������˜�6���"�d�•�l�����þ�d
�’�!�"�	�`�„�"�·�A�a�O�´���������������W�l�����;  VM �O�­�®���������������˜�6���"�ƒ�¢�w���}�Ä�[���~�ÿ�����l�����R
�Å�;�l�w�d� �!�"�"���2�†�‡�€�•���J�Å�E�[�\���¢�l��  nono �����������è�O�~�ÿ����������  ( �����O�ó�����ƒ�Ï�v�w�����2
�����O�¶���î�v�w���E���	�� )�;�­�®�¯�����O�k�Â�v�w�������ƒ  VM �d�ó�¸�q���?�®�¯�������¢�������������E�������ø�	�a�=
�j�1�O�¢�w�d�ñ�����������	���l�	�F�x�������¢�	�F�x�;�'�2���	�ý���������O���Å�I���R�����R�I�F�|�}  (ALT + TAB �(�a�&
�>�<�
�����������±�²�����d�f� ���•�U�O�ã���� ) �­�®�¯�����O���m�v�w�F�E�E�����W�l���O�•�U�´�E�����¢�	�|�}���`�„�"
�·�A�a�����Û�������2�������è�d�ô�ý�����R�Ø����� �¡�v����  [On LUNA, key repeat is done by software(OS), not by
the keyboard hardware. For this reason, key repeat doesn't occur on LUNA's PROM or NetBSD/luna68k's
bootloader that don't implement it, and key repeat occurs on NetBSD/luna68k kernel that implements it. Since
the timing of key repeat is measured by the guest software, if the VM is running faster than the real, the key
repeat will occur faster, too. The host application doesn't have the way to avoid it. Therefore, nono will
temporarily suppress the full speed mode while any keys are pressed. That is why the above-mentioned icon
distinguishes them. If keys continue to be pressed for some reasons, the VM also continues to run syncronized
mode. In this case, you can resolve it by using the software keyboard window.]

�� 5. �����:���;�<  [Try it]

�� 5.1. NetBSD/luna68k �=�����:���;�<  [Try NetBSD/luna68k]
�������v�\�O  NetBSD/luna68k 9.2 �	  liveimage �d�€�H�v�w�����E����  [Tsutsui-san has provided a liveimage of
NetBSD/luna68k 9.2.]

https://twitter.com/tsutsuii/status/1436381589211017217

�l�l�����l�w�d�•���������E���� [Let's try it.]

1. �Ø�l����  nono �€�	�–�—�
�&�"�˜�d�€�H�� (�'�´�’  ~/nono/) �;�¢�	�£��  VM �–�—�
�&�"�˜�d�€�H���E��  ( �'�´�’  ~/nono
/luna/) ��  [Create a directory somewhere for nono (for example ~/nono/), and create subdirectories for
individual VMs in it (for example ~/nono/luna/).]

2. �M�N�	�˜�1�&���2�=�±���/�„�…�=���d�Ñ�·�1�È���������e�f���;  VM �–�—�
�&�"�˜  ~/nono/luna/ ���š�U�E����
[Download imagefile from the following link, extract it and place it in the VM directory, ~/nono/luna/.]

http://teokurebsd.org/netbsd/liveimage/20210910-luna68k/

3. �M�N�	�Ü�Ý�	�����„�…�=��  nono.cfg �d  VM �–�—�
�&�"�˜  ~/nono/luna/ �����ª���E�����l�l���������d�Å�2�������F�x
�#�$�"�%���&�R�����������E���O�;�#�$�"�%���&�������P�Q���Œ�������I��� �¡�v����  [Create a configuration file
nono.cfg in the VM directory, ~/nono/luna/, with following contents. By the way, to simplify the explanation,
we assume there is no network here. However, please configure the network if necessary.]

vmtype = luna
spc0-id6-image = hd,liveimage-luna68k-with-packages-20210910.img
hostnet-driver = none

4. nono -c ~/nono/luna  ���•�����E��  (VM �–�—�
�&�"�˜���Ì���q��  NVRAM.DAT �O���2�w�E�� )��  [Run as nono -c ~/nono

/luna . (NVRAM.DAT will be created automatically in the VM directory)]
5. Emulated ROM Monitor �O�•�������	���;�¦�����M�N�	�V�W�����è������  NetBSD �O�•�����E����  [The emulated

ROM Monitor will be executed. Then, only for the first time, entering the following can boot NetBSD.]

k��
��
��
d��
boot ��
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g��
x ��

�¯�h���l�\�R�÷���	���‘����  ( ���ò�O���è���I )��  [You will see a screen like this. The bold text indicates the
characters you need to enter.]

NONO 0.6.1 Emulated ROM Monitor for LUNA-I

** NVRAM Initialized.

>k��
controller: dk  ? ��
drive unit: 0  ? ��
partition : c  ? d��
filename  : vmunix  ? boot ��
>g��
Loaded.  Entry point = $00700000
>x��

�l�	�Ü�Ý��  NVRAM.DAT ���ø���v�w�������	�������M�����â�O  NetBSD �O�•�����E����  [The information you have
just entered is recorded in the NVRAM, so next time it will boot NetBSD automatically.]

6. �¦���•���¸�;  Updating fontconfig cache ���J�
���F�����¸���O�����Å�E���O�;  nono �O�Û�1�ç�a�$�•�������Ä�{����
�J�Å�E�[�\ (>_<) ���E�F�¦�����•���°�i�¸���x�ã�o� �ã�o���F�������O�;�l�w���.�$�&�ç�<�·�1����  makemandb �O��� 
�F�x��  nono �	�[�������J�Å�E�[�\ (>_<) ��  [At the first boot, you will see the console stops after printing
"Updating fontconfig cache". This is because the infamous fontconfig takes very looooong time. nono would
not have hang-up. In addition, at the first boot, you will feel it's too heavy for several hours. This is because
the infamous makemandb(8) runs heavily in the background for a looooong time. It's very sad to me that
these two accidents which are far from the ideal are the first experiences of newcomers.]

7. �«�¬�����¸��  root �Ë���Ì��  “ shutdown -p now ” �d��������� �¡�v����  LUNA ���`�„�"�·�A�a���2�~�®�Ž�„���U�;  VM �	
�~�®�Ž�„��  nono �ƒ�«�¬���E����  [To quit, type “ shutdown -p now ” as the root user. LUNA can be powered off by
software, and nono will terminate when the VM is powered off.]

�� 5.2. OpenBSD/luna88k �=�����:���;�<  [Try OpenBSD/luna88k]
�J�Ù�(�E�v�\�O  OpenBSD/luna88k 7.0 �	  liveimage �d�€�H�v�w�����E����  [Aoyama-san has provided a liveimage of
OpenBSD/luna88k 7.0.]

https://twitter.com/ao_kenji/status/1473611893386661888

�l�l�����l�w�d�•���������E���� [Let's try it.]

1. �Ø�l����  nono �€�	�–�—�
�&�"�˜�d�€�H�� (�'�´�’  ~/nono/) �;�¢�	�£��  VM �–�—�
�&�"�˜�d�€�H���E��  ( �'�´�’  ~/nono
/luna88k/) ��  [Create a directory somewhere for nono (for example ~/nono/), and create subdirectories for
individual VMs in it (for example ~/nono/luna88k/).]

2. �M�N�	�˜�1�&���2  liveimage-luna88k-raw-20211221.img.gz �d�Ñ�·�1�È���������e�f���;  VM �–�—�
�&�"�˜  ~/nono
/luna88k/ ���š�U�E����  [Download liveimage-luna88k-raw-20211221.img.gz from the following link, extract it
and place it in the VM directory, ~/nono/luna88k/.]

http://www.nk-home.net/~aoyama/liveimage/

3. �M�N�	�Ü�Ý�	�����„�…�=�� nono.cfg �d VM �–�—�
�&�"�˜  ~/nono/luna88k/ �����ª���E�����l�l���������d�Å�2������
�F�x�#�$�"�%���&�R�����������E���O�;�#�$�"�%���&�������P�Q���Œ�������I��� �¡�v����  [Create a configuration file
nono.cfg in the VM directory, ~/nono/luna88k/, with following contents. By the way, to simplify the
explanation, we assume there is no network here. However, please configure the network if necessary.]

vmtype = luna88k
spc0-id6-image = hd,liveimage-luna88k-raw-20211221.img
hostnet-driver = none

4. nono -c ~/nono/luna88k  ���•�����E��  (VM �–�—�
�&�"�˜���Ì���q��  NVRAM.DAT �O���2�w�E�� )��  [Run as nono -c

~/nono/luna88k . (NVRAM.DAT will be created automatically in the VM directory)]
5. Emulated ROM Monitor �O�•�������	���;�¦�����M�N�	�V�W�����è������  OpenBSD �O�•�����E����  [The emulated

ROM Monitor will be executed. Then, only for the first time, entering the following can boot OpenBSD.]

nvram boot_filename boot ��
y
b��

�¯�h���l�\�R�÷���	���‘����  ( ���ò�O���è���I )��  [You will see a screen like this. The bold text indicates the
characters you need to enter.]

NONO 0.6.1 Emulated ROM Monitor for LUNA-88K

** NVRAM Initialized.

N>nvram boot_filename boot ��
Update boot_filename : "vmunix" -> "boot" (Y/[N]): y
Updated
N>b��

�l�	�Ü�Ý��  NVRAM.DAT ���ø���v�w�������	�������M�����â�O  OpenBSD �O�•�����E����  [The information you
have just entered is recorded in the NVRAM, so next time it will boot OpenBSD automatically.]

6. �«�¬�����¸�� root �Ë���Ì��  “ shutdown -p now ” �d��������� �¡�v���� LUNA-88K ���`�„�"�·�A�a���2�~�®�Ž�„���U�;
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VM �	�~�®�Ž�„��  nono �ƒ�«�¬���E����  [To quit, type “ shutdown -p now ” as the root user. LUNA-88K can be
powered off by software, and nono will terminate when the VM is powered off.]

�� 5.3. NetBSD/x68k �=�����:���;�<  [Try NetBSD/x68k]
�������v�\�O  NetBSD/x68k 9.2 �	  liveimage �d�€�H�v�w�����E�����l�l�����l�w�d�•���������E����  [Tsutsui-san has
provided a liveimage of NetBSD/x68k 9.2. Let's try it.]

1. �Ø�l����  nono �€�	�–�—�
�&�"�˜�d�€�H�� (�'�´�’  ~/nono/) �;�¢�	�£��  VM �–�—�
�&�"�˜�d�€�H���E��  ( �'�´�’  ~/nono
/x68k/) ��  [Create a directory somewhere for nono (for example ~/nono/), and create subdirectories for
individual VMs in it (for example ~/nono/x68k/).]

2. �M�N�	�˜�1�&���2  plain-install ��  with-packages �	�Ù�	���	�
�W�d�Ñ�·�1�È���������e�f���;  VM �–�—�
�&�"�˜
~/nono/x68k/ ���š�U�E����  [Download your favorite one of plain-install or with-packages from the following
link, extract it and place it in the VM directory, ~/nono/x68k/.]

http://teokurebsd.org/netbsd/liveimage/20210613-x68k/

3. �M�N�	�Ü�Ý�	�����„�…�=��  nono.cfg �d  VM �–�—�
�&�"�˜  ~/nono/x68k/ �����ª���E�����l�l���������d�Å�2�������F�x
�#�$�"�%���&�R�����������E���O�;�#�$�"�%���&�������P�Q���Œ�������I��� �¡�v����  [Create a configuration file
nono.cfg in the VM directory, ~/nono/x68k/, with following contents. By the way, to simplify the explanation,
we assume there is no network here. However, please configure the network if necessary.]

vmtype = x68030
spc0-id0-image = hd,liveimage-x68k-with-packages-20210613.hds
hostnet0-driver = none

4. �¦���	��  nono -c ~/nono/x68k --create-sram  �d�������E�����l�w��  VM �–�—�
�&�"�˜���¦�§�¨�©�	  SRAM.DAT �O���2�w
�E���� [Only the first time, run as nono -c ~/nono/x68k --create-sram . This will create an initial SRAM.DAT in the
VM directory.]

5. nono -c ~/nono/x68k  ���•���������;  HDD ���2  NetBSD/x68k �O�•�����E���������M�����l�w�¡�{���â�O  NetBSD �O�•
�����E����  [Again, run as nono -c ~/nono/x68k . NetBSD/x68k will be booted from HDD. Next time, it will boot
NetBSD automatically.]

6. �¦���•���°�i�¸�����x�ã�o� �ã�o���F�������O�;�l�w���.�$�&�ç�<�·�1����  makemandb �O��� �F�x��  nono �	�[������
�J�Å�E�[�\ (>_<) ��  [At the first boot, you will feel it's too heavy for several hours. This is because the
infamous makemandb(8) runs heavily in the background for a looooong time. It's very sad to me that an
accident which is far from the ideal is the first experiences of newcomers.]

7. NetBSD �O�•�����F�°�R�2  ( �Ç�S����  powerd(8) �O�•���������w�’ )�;�«�¬�����¸���±�²�����	�ð�–�.�=�!  > �8��  > �~
�®�Û���1�d�Ï���ó���•�=�$�"�Ñ�·�1�����~�®�Ž�„���R�Å�;  VM �	�~�®�Ž�„��  nono �ƒ�«�¬���E����  [After NetBSD
boots up (more precisely, if powerd(8) is running), you can shutdown and power off by "Device > Operation
> Push Power button" on menu, and nono will terminate when the VM is powered off.]

�� 6. �>� �9�$�.�9�?���3�����@  [Example of host network setup]
wm0 �d�
��  NetBSD � �!�"��  tap(4) �–�.�=�!�d�€����  nono �	�’�!�"  OS �d�O�•�����|�}�	�����'������

1. �����„�…�=��  nono.cfg ���M�N�	���d�
�����E��  ( ����������  NetBSD �����ù���R� ���ƒ�–�„�¹���"���l�	�������R�Å�E
���O ) [Add the following line to configuration file, nono.cfg. (Although you don't need to write it since these
are default behavior on NetBSD)]

hostnet-driver = tap
hostnet-tap-devpath = auto

2. �–�„�¹���"����  /dev/tap ���ó�°�Ë���Ì���2�a�&�>�!���U�R���	���;  chmod ���Æ�*���^�����$�•�0�1�d�
�´�E�����$�%�	
�z�������R���
�W�	  /dev/tap �¡�{������������  sysinst �?��  OS �d�a�$�•�ç�
�����������^�����$�•�0�1�O  600 ���•��
�	�O�Û�‡�Å�Z�=�1�"������  [By default, /dev/tap is only accessible to privileged user. You need to chmod
/dev/tap (without unit number) appropriately. Note that upgrading using sysinst always reset the permission
to 600.]

3. bridge(4) �=�1���„�A���!�d���ª���;� �!�"�	�X�� (���ý )�=�1���„�A���!�d�c�˜�$�/���
�������Ù�U�E����  [Create a
bridge(4) interface, and add your physical interface to the bridge.]

# ifconfig bridge0 create
# brconfig bridge0 add wm0

�é�€�����R�2  /etc �	�����„�…�=�����ù�����Ù�U�E�����W��  [If you use it regularly, you can put configuration file
into /etc.]

/etc/ifconfig.bridge0

create
up
!/sbin/brconfig $int add wm0

# /etc/rc.d/network restart

4. �ó�°�Ë���Ì���•�I���;  VM �–�—�
�&�"�˜���¢�	���–�—�
�&�"�˜�����	�V�W�R  2 ���	�!�&�˜�•�"�d�€�H���E����  nono ��
tap(4) �d�Ž���•�1���;�¢�	�–�.�=�!�r�d���i���l�w�2�	�!�&�˜�•�"�d�J�Ö�E����  sudo �	�������������I��� �¡�v����
[Return to non-privileged user, and create following two scripts in the VM directory or its parent directory.
nono will open tap(4) and invoke these scripts with the name of the device as an argument. In addition, you
need to set up sudo separately.]
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nono-ifup

#!/bin/sh
sudo /sbin/ifconfig $1 up
sudo /sbin/brconfig bridge0 add $1

nono-ifdown

#!/bin/sh
sudo /sbin/brconfig bridge0 delete $1
sudo /sbin/ifconfig $1 down

% chmod +x nono-ifup nono-ifdown

5. nono �d�•�����;�±�²�����	�ð�¯�²��  > � �!�"  > � �!�"�#�$�"�%���&�ó�d�f����  HostNet Driver: tap ���R�I�����w�’
�����������‘������  [Run nono, and open "Monitor > Host > Host Network" window from menu. It's OK if you
can see "HostNet Driver: tap".]

�� 7. �A�B���C�D  [Known Issues]

• �–�.�$�å�	�j�1�`�������è���;�b���`�������R�Ø�	�ƒ���ñ�ò���è���‹�����Á�Â�O�����������E�[�\�� [In debugger
console, some special characters like cursor keys aren't printed correctly.]  (since ver 0.3.0)

• � �!�"�O  VirtualBox (on Windows?) ���;  VirtualBox �	�ð�‡�·�!���}�ó�O�v�w�����������|�}�;  nono �	�ð�‡�·�!�¯��
���ó���‡�·�!�Z�=�1���O�Ç��� �3�����E�[�\��  [If the host OS is running on VirtualBox (on Windows?) and
"Mouse integration" on VirtualBox is enabled, the mouse pointer will not move as expected in nono's Mouse
Mode.]  (2021/12/30)

• Wayland �	�|�}���·�—�1���·�Y�=�º�O�Ç��� �����v�w�R���|�}�O�J�Å�E����  wxWidgets (3.0.5) �	�.�ç���Ú�Ä�w�E����
[On Wayland, window size may be incorrect. This may be due to wxWidgets (3.0.5) bug.]  (2021/12/30)

�� 8. �E�F���-���G���
�H�I���J������  [How to migrate from old versions]
�.���/�0�1�a�$�•���³�������„�…�=���?���”�à�á�O�~�ÿ�����|�}�O�J�Å�E�����¢�	�|�}���M�N�	�3�������d�ž�Ÿ���������„�…�=
���?�d�5�C����� �¡�v���� [Some versions may have incompatibilities in the configuration files, etc. In such case,
you may need to upgrade it by referring the following link.]

• From ver 0.2.x to ver 0.3.0
• From ver 0.1.x to ver 0.2.0

�� 9. �K�L�M�N  [Changes]
See changes.html .

�� 10. �O�P�Q�R�����S�
� �T [Contact, License, etc]

�� 10.1. �����S�
�  [License]

• nono �Ì������������  nono-license.txt  �d�“�\��� �¡�v����  [See nono-license.txt about nono itself.]
• nono ���ÿ�K���f�v�w������  X68030 �	  IPLROM �d�ì�€�������E����  �������� �d�“�\��� �¡�v����  [nono uses

X68030 IPLROM image distributed without charge. You must read the license agreement  (even though it's
Japanese original text only).]

• nono ��  SIL Open Font License version 1.1 ���L�M�v�w�������„�¹�1�"�	�ó���d���4�����¹���”�\�����E����  [nono
modifies and embeds the font distributed as SIL Open Font License version 1.1.]

�� 10.2. �O�P�Q [Contact us]
�.�ç�����R�Ø���M�N���Ù�������E�����>�?�@���Ù k��  [If you find any problems, please let me know. You may write in
English.]
https://github.com/isaki68k/nono-issue/issues

�� 10.3. �#�.�U���V�W��������  [About contributes]
�^�$�+�d�t�u����� �¡�v���|�}���M�N���õ�H���F�ƒ�	�����E����  [If you provide a patch to nono, we assume that you
agree the following conditions:]

• �ª�À���O  nono �	�<�=�>�1�!���¾�I���Á�€�J�������L�M�v�w���l����  [All your work will be operated or distributed
under the nono license.]

• �<�=�>�1�!�O���n�4�Ä���½�¾�í�O�J���l���� [The license may be changed in the future.]
• �������I���Æ���������•�„���¡�d���ì���R���l����  [Do not exercise your author's rights.]

�� 10.4. Acknowledgements
nono ���M�N�	�������ú�d�º� �`���!�j�����d�l�€�������E����  [nono uses source code with the following advertising
clause.]

This product includes software developed by Gordon Ross
This product includes software developed by the University of California, Lawrence Berkeley
Laboratory.

nono project
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�[�$�%�h���2�E �×�	�, 4�¦ �Ç�p�2� �-�.� �[�$�%

�´�8�5�2���= �X�Y�Z 6�� 3
�8�
�4�Ç���/�2���O�8�' 2021/7/3 �›���< Stop Making Sense�0�1�¯
�(�<

�2�3 �� 3�� 7 500�õ�B�2�
��

���4�T �� 2�� 3 �5�B���f

�6�,�� �þ���r�s �6���e�7�8�j�9 900�õ�<�: 8:00-
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A Table �� 7�� 4 �§�>���	���<�8�����7�™�;�<�†�/�ê�=�½�·�>�]�ê�¯�°�¼�c�?

�È�Ó���� �@�A �§�x�P�4�8�B�C� �'�š�›

�D�E�Š�� �@�A �±�à�Õ���	�Š�F

�Ç�B�û�P �� 2�¦�� 7 �A�B�C���D�2�E�o 2021/6/26�›�� 19�g�B�$���™�2�3�2�<

COOL BEER CRAFT �þ�G�•�•�Ü�	 1�l�m�n �A�B�C���D�2�E  12:00-19:00LO

�H� �I�J �K�L�¤�M �A�B�C���D�2�E  13:00-18:30LO miredo �Œ�®�¯�°�<

MANDA �X�Y�Z 6 �N�O�	�D�2�E� �O�6  16:00-19:00LO

�>�W�w �� 2�� 5 9�g�›���Ç�C�Ù /16:00 �›���§�>�����2�< JBLDD66000�#�d�p�$��

�e�:�B�4�2�P�Q �þ���K�¦�Ô�J�K �þ���@�‘���<�R�S�T�U�V� �'�š�›�<

�›�/�€ �¢�£�� �à�� : �� 8�� 1���� 9�� 3 ���n : �� 6�� 6 ���Ô�¦ : �� 1�� 8 �W�X:5 �¦ 3 17:00-

CRAFTBEERFOREST �"�/�Y�‡�$���2�M 2021�Z�'�U�[

���\���b�� �� 18�¦�� 3 �±�‰�7�³

�]�^�ð ���_�à�� ���5�2���Ã�•�	�•

BUND CAFE �� 1�¦�� 5 �U�D�`�#�$��  12:00-20:00

���°���°�B�C �¢�£�� APIA�¼�c 11:00-21:30

1.2. �ö���†�/�	�Ç�
�B�a�b

nobug�	�ö���†�/�Œ���¢�£�R�•�•�ú�Ç�
�B�����c�d���‡�·�•�Ü�È�!�·�<

[nobug:3970] �¤�e�	�U���Ç�
�B���'�f���g�(�È�!�·�<� �(�¯�d�*���/�&� ���€�~�!�h�•�›�<�i�j�	�®�	�ê�¯�k�"�l�!���R�Ü�È
�•�<

�¯�•�m�2�* �t�n�o�p�� http://asbe-z.co.jp/

�Ç�
�B�	�‡���®� 
�q �r �L �à �k 1�J
�K�� 3-7

�s�M�t� �s�M�t�u�8�����®�v�½���°  http://iwamoto-camera.com/

�}�ƒ���*�& �j�k�t 5�J�K http://www.camera-seven.com/  2021/7/31 �~�w��

�Ç�
�B���x�}���5�2 �� 2�¦�t 3 http://sapporocamera-repair-center.co.jp/

�>�´�™ �� 4�� 28 http://www.isio28.com/

�Ç�
�B�	�@�y WILL �� 1�� 18 http://www.camera-kawata.jp/cont/nav.html

1.3. �������~�	�™�2�����1�2�$�Ç���C�z�p���$
�{�|�Z �{�|�± �í�}�~ �í�}�x�E�2�� �&�M

2004 (GODo2004) 7/24 �¢�£�¤�•�‹�€�•�}���5�2

2005 in Hokkaido 7/9 250 17 �������j�‚�o�A�B�2�A�&�|

2006 Hokkaido 7/14 300 24 �������j�‚�a�b�ƒ�‚�T�U�ƒ�„

2007 Hokkaido 6/30 300 22 �������j�‚  �‚�{�…�†�&�|

2008 Hokkaido 6/28 250 21 �¢�£�•�‹�€�•�}���5�2

2009 Hokkaido 6/20 370 29 �¢�£�¤�•�‹�€�•�}���5�2

2010 Hokkaido 6/26 450 42 �¢�£�¤�•�‹�€�•�}���5�2

2011 Hokkaido 6/11 600 27 �¢�£�¤�•�‹�€�•�}���5�2

2012 Hokkaido 6/16 650 48 �¢�£�¤�•�‹�€�•�}���5�2

2013 Hokkaido 9/14 600 56 �¢�£�%���d���´�Ä���}���5�2

2014 Hokkaido 6/13-14 820 53 �¢�£�¤�•�‹�€�•�}���5�2

2015 Hokkaido 6/12-13 710 55 �¢�£�%���d���´�Ä���}���5�2

2016 Hokkaido 6/17-18 710 57 �¢�£�%���d���´�Ä���}���5�2

2017 Hokkaido 7/14-15 580 54 �¢�£�%���d���´�Ä���}���5�2

2018 Hokkaido 7/6-7 730 66 �¢�£�%���d���´�Ä���}���5�2

2019 Hokkaido 5/31-6/1 720 54 �¢�£�%���d���´�Ä���}���5�2

2020 Hokkaido 6/27 450 22 �™���B�>���{�|

2021 Hokkaido 6/26 510 22 �™���B�>���{�|

2022 Hokkaido 6/25 325 18 �™���B�>���{�|

2023 Hokkaido 6/17 �™���B�>���{�|

2023 Hokkaido 6/24 �¢�£�¤�•�‹�€�•�}���5�2

1.4. �‡�ˆ�i�>�
�����A�P�����2

���k�È�~�•�‰���	�����A�P�����2�'  https://github.com/ebijun/osc-demo �o�Œ�¯�(�È�•�<

No �>�d���� URL

187. OSC2023������ http://www.re.soum.co.jp/~jun/OSC2023hokkaido.pdf
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177. OSC2022������ http://www.re.soum.co.jp/~jun/OSC2022hokkaido.pdf

166. OSC2021������ http://www.re.soum.co.jp/~jun/OSC2021hokkaido.pdf

155. OSC2020������ http://www.re.soum.co.jp/~jun/OSC2020hokkaido.pdf

142. OSC2019������ http://www.re.soum.co.jp/~jun/OSC2019hokkaido.pdf

126. OSC2018������ http://www.re.soum.co.jp/~jun/OSC2018hokkaido.pdf

109. OSC2017������ http://www.re.soum.co.jp/~jun/OSC2017hokkaido.pdf

89. OSC2016������ http://www.re.soum.co.jp/~jun/OSC2016hokkaido.pdf

72. OSC2015������ http://www.re.soum.co.jp/~jun/OSC2015hokkaido.pdf

58. OSC2014������ http://www.re.soum.co.jp/~jun/OSC2014hokkaido.pdf

47. OSC2013������ http://www.re.soum.co.jp/~jun/OSC2013hokkaido.pdf

26. OSC2012������ http://www.re.soum.co.jp/~jun/OSC2012hokkaido.pdf

1.5. togetter �È� �ú
OSC2023������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/2165257

OSC2022������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/1905889

OSC2021������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/1735858

OSC2020������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/1549704

OSC2019������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/1361738

OSC2018������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ https://togetter.com/li/1244344

OSC2017������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/1130009

OSC2016������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/988853

OSC2015������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/8341488

OSC2014������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/680053

OSC2013������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/563719

OSC2012������  NetBSD�ƒ�2�$�À�Á�	�Š�‹ http://togetter.com/li/318806

1.6. OSC�������À�Á�Â

1. �
�4�2�w���:�$���–���B�Ç�$�%�����;�2�B
2. persona
3. Jornada680/690
4. Jornada710/720
5. VAIOGT+XCAST
6. USL5P+�§���}�x�f���2�P 3�à
7. BeagleBoard
8. Twitter ticker monitor on 78K0 board via USB Serial
9. �P�´�Ä�P�E�	�A�2�i�2

10. NetBSD/i386 on ThinkPad X200s (VMWarePlayer)
11. FreeNAS on ThinkPad X200s (VMWarePlayer)
12. NetBSD/landisk on USL-5P
13. NetBSD/evbppc on kuro-box
14. NetBSD/evbmips-el on BBR-4MG
15. NetBSD/evbarm on Armadillo-9 + VT220J
16. NetBSD/sparc on Sparcstation IPX
17. MSP430 LaunchPad
18. JMBadgeBoard
19. Processing on NetBSD
20. Building NetBSD on Win7+Cygwin
21. NetBSD/IBM PalmTop110
22. NetBSD/X68k on XM6i
23. mikutter on NetBSD/WZERO3
24. NetBSD/Zaurus
25. Making install-image Presentation by �Ó�Ó�‡�†�/

http://www.ceres.dti.ne.jp/tsutsui/osc12do/NetBSD-cross-liveimage.html

1.6.1. 2019 �Z
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1.6.7. 2013 �Z

1.6.8. 2012 �Z

2. RaspberryPI �	 NetBSD�>�
�2�9 2023�Œ�•�Ž�•�~�•�›
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2.1. RaspberryPI �	 NetBSD�>�
�2�9�Œ�Ó�‡��

�•�Z�®�™�2�����1�2�$�Ç���C�z�p���$�0� �Œ RaspberryPI�•�	 NetBSD�>�
�2�9���‘�½���’���!���‡�È�•�<���	�Ô�Z���Ž�/�&��� �ê
�¯�½�·�	�›�“�Œ�!���È� �ú���+�È�!�·�<

�Z�H NetBSD mikutter mlterm OpenSSL�”�5 OSC URL

2019/8/3 8.99.51 �� 9.99.1 3.9.2 9.0_BETA
OSC �•
��

http://mail-
index.netbsd.org
/port-arm/2019
/07/31
/msg005994.html

2022/6/25 9.99.98 icu-71.1
OSC ��
����

http://mail-
index.netbsd.org
/port-arm/2022
/06/22
/msg007697.html

2022/7/30 9.99.99 3.9.2nb4 Python3.10
OSC �•
��

http://mail-
index.netbsd.org
/port-arm/2022
/07/25
/msg007730.html

2022/8/28 9.99.99 5.04nb1 3.9.2nb5 nono 0.4.3 ODC

http://mail-
index.netbsd.org
/port-arm/2022
/08/30
/msg007814.html

2022/9/24 9.99.100 3.9.2nb6
OSC �–
�æ

http://mail-
index.netbsd.org
/port-arm/2022
/09/24
/msg007863.html

2022/10/29 9.99.102 rust/earmv6hf
OSC �t
�•

http://mail-
index.netbsd.org
/port-arm/2022
/10/26
/msg007897.html

2023/1/28 10.99.2 5.0.4nb2 3.9.2 10 �ƒ�B���f
OSC �j
�—

http://mail-
index.netbsd.org
/port-arm/2023
/01/19
/msg008093.html

2023/2/17 10.99.2 5.0.4nb3 3.9.2nb10 1.1.1t
NBUG2
�H

http://mail-
index.netbsd.org
/port-arm/2023
/02/17
/msg008116.html

2023/3/11 10.99.2
OSC �t
�•�\

http://mail-
index.netbsd.org
/port-arm/2023
/03/04
/msg008133.html

�Z�H NetBSD mikutter mlterm OpenSSL�”�5 OSC URL

2023/4/19 10.99.3 3.9.3
NBUG4
�H

http://mail-
index.netbsd.org
/port-arm/2023
/04/19
/msg008212.html

2023/5/16 10.99.4 3.0.8 twitterAPI
OSC �˜
���a

http://mail-
index.netbsd.org
/port-arm/2023
/05/16
/msg008251html

2023/6/17 10.99.4 3.9.3nb2 3.0.9
OSC ��
����

http://mail-
index.netbsd.org
/port-arm/2023
/06/10
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1. RPI4:OSC2019�æ�Ë�›���� http://mail-index.netbsd.org/port-arm/2019/10/03/msg006208.html

https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/aarch64/README

1. RPI3/RPI0W�	 Bluetooth/ �ª�« LAN:OSC2019�–�æ�Ì�›���Ò�$�����'�T�ú�È�!�·
2. Raspberry PI zero 2 W earmv7hf �Ì�~�Ë�Ü�È�•�<

https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/earmv7hf/README

2.3. �1�C���—�Ù�8�’���»�Í

NetBSD�	 ftp �v �> �� �' CDN�É �Ê �	 � �� �€ �› �� �3 �— �� �; �2 �
 �~ �Ü �° �� �• �Œ �& �( �È �! �· �< �Î �Ï �~ �® �Ð �Ñ �~ �• �<  -
http://cdn.netbsd.org/  - http://nycdn.netbsd.org/

2.4. OSC�~�S�½���‡�°�ò�[

RaspberryPI�½�Ò�‡�&�Œ�›� �‡�•��� �~�� omxplayer���±�½�� crontab �~�Ë�Å���†�•�ò�[� �� XM6i�~  NetBSD/x68k���Ë�›�•�ò�[��
�S�½���‡�È�!�·�<

2.5. security.pax.mprotect.enabled

man security
man paxctl
sysctl -a |grep pax
If application failed, such as omxplayer.
try to test
sysctl -w security.pax.mprotect.enabled= 0

2.6. GPIO�	�
�����
����

GPIO�	�±�‡�»���È� �ú�����k�·�»�ê�<

• NetBSD GPIO DOC by Marina Brown https://github.com/catskillmarina/netbsd-gpio-doc/blob/master/README.md

2.7. 64bit �É�Ê

ryo@netbsd�†�/�Œ���°  rpi64wip �Ó�Ô�ê�Œ�+�� NetBSD/aarch64� �!�� RPI3/4�~�Õ�•�~�Ü�È�•�<

• https://github.com/ryo/netbsd-src
• http://mail-index.netbsd.org/port-arm/2018/02/20/msg004631.html
• http://mail-index.netbsd.org/port-arm/2018/12/03/msg005297.html
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2.8. RPI4

• pinebook� pkgsrc���Ö�•�!���‡�È�•�<

• http://mail-index.netbsd.org/port-arm/2020/11/18/msg007066.html
• https://github.com/ebijun/NetBSD/blob/master/RPI/RPIimage/Image/aarch64/README

2.9. armv7 �	�‡�€�‡�€

NetBSD ARM Bootable Images�ê�¯�(�È�•�<

• https://nycdn.netbsd.org/pub/arm/

2.10. �0�×�Ø�'�&�/� �›�~�•�›�Ù�ª�Ú�Û

• RPI4�	 GPU� �›

2.11. �È� �ú

OSC�0� �Œ�>�
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3. RaspberryPI �~ NetBSD���±�½���+�°

3.1. �â�ã

• NetBSD�� RaspberryPI�~�Õ�•�•�°�·�ú�Œ���ò�˜�$�A�>�
�2�9���•�ä�!�È�!�·�<
• X�ê�Ë�‡�����0�å�y�	�Ò�p�D�~ mikutter �ê�Ë�Ü�È�•�<
• �•�È���Ë�‡�·�����Ë�‡�·�Š�æ�ç�s���è�>�2���•�é
• fossil( http://www.fossil-scm.org/ ) �®�¦�k���¯�(�È�•�<�å�y�e Web�v�2��� �›�f�W�����´�$�Ò�w� �› wiki �v�2���Œ�&�°�/�~

�&�‡�›�‡�<

3.2. �ê�ë�•�°�®�	

• RaspberryPI�à�Ý
• HDMI�¦�È�	�¯�°�Ò�p�D�ì�ò�˜�$���p�>
• USB���2�Î�2�

• USB���—�$
• �í�«�”�����§�2�A

�W�2�$�'  Geekworm Raspberry Pi 3/4 �W�2�$�����k�î�k�±�½���‡�È�•�<

3.3. �ï�Ë�ò�˜�$�A�	�‘�ð

• �ò�˜�$�A�>�
�2�9�	�3�—���;�2�


earmv6hf
# ftp http://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/
2016- 11- 12-earmv6hf/ 2016- 11- 12-netbsd-raspi-earmv6hf.img.gz

• 2GB�°�0�	 SD�Ç�2�
���ê�ë�!�È�•�<
• �3�—���;�2�
�!�·�ò�˜�$�A�>�
�2�9���� SD�Ç�2�
�0�~�À�{�!�È�•�<

disklabel sd0  ..... �Ï�*�>���$���2�E�•�° SD�Ç�2�
�›�ñ�·�!�����•�†�‡�<
gunzip < 2016-11-12-netbsd-raspi-earmv6hf.img.gz.gz|dd of=/dev/rsd0d bs=1m

3.4. NetBSD Arm Bootable Images

NetBSD Arm Bootable Images �ê�� https://nycdn.netbsd.org/pub/arm/  �°�c�Œ�¯�(�È�•�<  RPI� �ò�T�³�ó�~�ï�Ë�~�Ü
�È�•�<

3.5. RaspberryPI �	�ï�Ë
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1. HDMI�W�2�ƒ�E�ì USB���2�Î�2�
 /USB���—�$ / �í�«�”�����§�2�A�� RPI�Œ�†�!�È�•�<
2. �ô�õ���¦�k�� RPI���ï�Ë�!�È�•�<
3. �ö�!�÷�Ó� �� HDMI�›�� NetBSD�	�ï�Ë�
���}�2�9�ê�“�Á�†�k�È�•�<
4. �
�[�4�Ç�2�
�	�ø�à�Œ�¯���²�·�v�>�•�È�~�E�2���‚�2�Ò�˜�´�Ä�����Ê�Ë�ù�ú�!�È�•�< ( �û�ü�� RPI2�~�'�Ê�Ë�ù�ú���;�x�B�w�	

�ï�Ë�ê�ý�þ�!�È�• )
5. �ø�à�ù�ú�Ö�Œ�ÿ�ï�Ë�!�È�•�<�ÿ�ï�Ë�!�·�Ö�'���ï�Ë���;�}�$�ê�Õ�Ö�È�~�Œ�+���;�x�>���~�Ü�°�����Œ�&�(�È�•�<
6. �ï�Ë�!�&�‡�M�����È�*�¹���0�	 LED���ñ�·�!�����•�†�‡�<

�2�‡�B�����	�+�Ú���!���‡�°�M��
• OS�����!�����+�½�ú���‡�È�²�/�<
• �ö�&��� �® MSDOS�����Œ�›�§�C�z�2�w�—�Ù�8�C�z�>�E�ê�Ð�d���‡�°��� ���ñ�·�•�°�<
• SD�Ç�2�
�	�	�
�����	�
�¥�«�ê�¯�°�	�~�� SD�Ç�2�
�����!�&�R�!���+�°�<
• �C�z�2�w�—�Ù�8�ê���‡�·�ú�ï�Ë�!�&�‡

���	�B�����®�Ú���!���‡�°�M��
• OS�'�ï�Ë�!���‡�°�	�Œ�Å�è�� HDMI�Œ�“�Á�~�Ü���‡�È�²�/�<
• HDMI�W�2�ƒ�E�����!�·�����~�ô�õ�W�2�ƒ�E�����Ü���!�!���� HDMI�ò�˜�$���p�>�Œ�š�›�“�Á�•�°�›�ñ�·�•�°�<
• HDMI�W�2�ƒ�E�Ê�Ý�	�	�
�����<�W�2�ƒ�E���š���›���!���!�����•�†�‡�<
• �ô�õ�8�3���5�ø�à�Œ�'���ö�&��� �® 800mA�����	�ø�à�����Ó�8�3���5���±�½���+�����•�†�‡�<�$���2���C�����•�	�8�3��

�5�&���È�*�j�����~�•�<�ï�Ë���U�~�Å�è�ê�Ô�����d�·�(���������›�Y�°� �‡�Ü�&�(�ÿ�ï�Ë�!�·�(�•�°�M���'���ô�õ �SUSB
�W�2�ƒ�E���á�Œ�!���+�����•�†�‡�<

3.6. �;�x�>��

root �~�;�x�>���~�Ü�È�•�< root �8�Ç�—�����~�'�4�[�2���›���;�x�>���•�°��� �'�~�Ü�È�²�/�<

login: root

startx �~ icewm�ê���¸�0�ê�(�È�•�<

# startx

3.7. mikutter ���±�½���+���•

• xterm�›�� dillo � mikutter ���ï�Ë�!�È�•�<

# dillo &
# mikutter &

• �!�"�����÷�¸�È�•�<
• mikutter �	�·�¸�Å�è�ê�•�È���m�·���� https �›���'�T�È�° URL���A�4���A�•�°� dillo �ê�ï�Ë�!�È�•�<
• twitter �	 ID� �‚�$�§�2�
���¦�È�•�°� �� pin �l�)�ê�“�Á�†�k�È�•�< pin �l�)�� mikutter �	�·�¸�Å�è�Œ�¦�È�!�È�•�<
• �!�"�����•�°� �� mikutter �	�Å�è�ê�“�Á�†�k�È�•�<�“�Á�†�k�°�'�*�~�•�<���¸���!�È�•�M���'�g���ê���½���‡�°�›�ñ�·�!��

���•�†�‡�<
• �Æ�Ç�' [ ���L / � �L ] ���2���¦�È�•�°� �Æ�Ç�[�2�
�Œ�!�(�"���(�È�•�< anthy�~�•�<
• �.�‡�#�����!�·�‡� �Ü�� mikutter �	���B�x�>�����¬�!���+�°

% touch ~/.mikutter/plugin/display_requirements.rb

�o�•�°� ���#�ê���d�È�•�<  mikutter �'���B�x�>�����¼�+�½�$��� �~���¤�¥���%�}�~�Ü�°�Ê�£���	���‡ twitter �A�B�>�8�����~�•�<
���B�x�>���Œ�&�!���'���¾ mikutter �	�'�‡�à  ���B�x�>���À�~�(�)�!���+�����•�†�‡�<

3.8. fossil ���±�½���+���•

fossil �'�� Wiki/ �f�W�����t�x�´�$�Ò�w /HTTP�v�2���¤�¥�����Ó���%���‚�A���&�1�2�$�%�2�
�t�x�´�$�Ò�w�~�•�< fossil ���>�P�4�„
� �Ó� ���4�Æ�9���4�C�z�>�E�„� �Ó�Œ�•�‰���	�a�b�ê�*�+�†�k���‡�È�•�<�¸�h�½� �!�·�
�[���È� �ú�·�( ToDo�4�$�����,�-�Œ�t�x
�~�Ü�È�•�<

% fossil help
Usage: fossil help COMMAND
Common COMMANDs:  (use "fossil help -a|--all" for a complete list)
add         changes     finfo       merge       revert      tag
addremove   clean       gdiff       mv          rm          timeline
all         clone       help        open        settings    ui
annotate    commit      import      pull        sqlite3     undo
bisect      diff        info        push        stash       update
branch      export      init        rebuild     status      version
cat         extras      ls          remote-url  sync
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%  fossil init sample-repo
project-id: bcf0e5038ff422da876b55ef07bc8fa5eded5f55
server-id:  5b21bd9f4de6877668f0b9d90b3cff9baecea0f4
admin-user: jun (initial password is "f73efb")
%  ls -l
total 116
-rw-r--r--  1 jun  users  58368 Nov 14 18:34 sample-repo
% fossil server sample-repo -P 12345 &
�ƒ�B�—�6�~�Æ�2�� 12345�Œ�8�A�}�$�!�� fossil init ���Ó���!�·�g�	�/�2�6� �‚�$�§�2�
�~�;�x�>���!�È�•�<

3.9. ���2�������	�.�7���/�­�•�°

• �;�x�>���!�·�����~�	���2�������' /etc/wscons.conf �~�.�7�!�È�•�<

encoding jp.swapctrlcaps .... �±�à�0���2�Î�2�
 ,Ctrl � CAPS���¦�k�"�d�°�<

• X�~�	���2�������' .xinitrc �~�.�7�!�È�•�<

setxkbmap -model jp106 jp -option ctrl:swapcap

3.10. �%���‚�>�E�1�‚���W�2�9���>���$���2�E�•�°

• �%���‚�>�E�!�·�‚���W�2�9���°�c�	 URL�Œ�•�ä�!�È�!�·�<

% cat /etc/pkg_install.conf

�o PKG_PATH=http://cdn.netbsd.org/pub/NetBSD/misc/jun/raspberry-pi/earmv6hf/2016-11-12

• �‚���W�2�9�	�>���$���2�E

pkg_add�%�����
�~���¯���›�T�ú�%���‚�>�E�1�+�	�‚���W�2�9���>���$���2�E�!�È�•�<�&�ã�•�°�‚���W�2�9�®�Ê�Ë�º�Œ
�>���$���2�E�!�È�•�<

# pkg_add zsh

• �‚���W�2�9�	�Ô�2

pkg_info �%�����
�~���>���$���2�E�†�k���‡�°�‚���W�2�9�	�Ô�2���“�Á�!�È�•�<

# pkg_info

• �‚���W�2�9�	�3�Í

# pkg_delete �‚���W�2�9�˜

3.11. /usr/pkgsrc ���±�½���+���•

�·� �d�" wordpress���%���‚�>�E�ì�>���$���2�E�•�°�g�Œ�'���°�c�	�³�ó�~���‡�È�•�<

# cd /usr/
# ls /usr/pkgsrc               ... �0�b�Ü�!���!�È���&�‡�›�ñ�·
# ftp http://cdn.netbsd.org/pub/pkgsrc/current/pkgsrc.tar.gz
# tar tzvf pkgsrc.tar.gz |head ... �8�2�Ç�>�ƒ�	�e�ø�ñ�·
# tar xzvf pkgsrc.tar.gz
# ls /usr/pkgsrc
# cd /usr/pkgsrc/www/php-ja-wordpress
# make package-install

# cd /usr/pkgsrc
# cvs update -PAd

3.12. �‚���W�2�9�t�x

pkg_chk �%�����
���±�½�����>���$���2�E�!�·�‚���W�2�9���t�x�!���+�È�!�h�•�<�¯���›�T�ú pkgsrc�	�e�ø���­���!��
�R�Ü�È�•�<�Ž���›���‚���W�2�9�C�z�>�E���4�5�•�°�›�'�� /etc/pkg_install.conf �	 PKG_PATH�Œ�b�‡���R�Ü�È�•�<
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# pkg_info    ... �>���$���2�E�!���‡�°�‚���W�2�9�˜� �6�7���m�È�!�È�•�<
# pkg_chk -g  ... �±�½���‡�°�‚���W�2�9�	�Ô�2�� /usr/pkgsrc/pkgchk.conf �Œ�‘�½�����k�È�•�<
# pkg_chk -un ... �‚���W�2�9���8�����ò�2���!�È�•�<�Ù n�™���´�Ä���8�Ü�&�	�~�Ó���'�!�È�²�/ )
# pkg_chk -u  ... �‚���W�2�9���8�����ò�2���!�È�•�<

3.13. �/�2�6�2�‘�ð

# useradd -m jun
# passwd jun

�o root �9�:�~�‘�‹�•�°�/�2�6�2�	�M����

# useradd -m jun -G wheel

# passwd jun

3.14. �v�2�D�$�ï�Ë�»�Í

/etc/rc.d �°�c�Œ�$�A�4�����ê�¯�(�È�•�< dhcp�A�B�>�8���� (dhcpcd) ���ï�Ë�!���+�È�•�<

�Ò�$���ï�Ë��
  /etc/rc.d/dhcpcd onestart
�Ò�$���å�[��
  /etc/rc.d/dhcpcd onestop

���!���Ë�‘�•�°��� �ê�ñ�·�~�Ü�·�� /etc/rc.conf �Œ�°�c�	� �R�(�;�7�!�È�•�<

dhcpcd=YES

/etc/rc.conf �~ YES�Œ�;�7�!�·�v�2�D�$�'�����´���ï�Ë�g�Œ�ò�g�Œ�ï�Ë�!�È�•�<

�ï�Ë :
  /etc/rc.d/dhcpcd start
�å�[��
  /etc/rc.d/dhcpcd stop
�ÿ�ï�Ë��
 /etc/rc.d/dhcpcd restart

3.15. vndconfig �~�>�
�2�9�<�*

NetBSD�	�M���� vndconfig �%�����
�~�>�
�2�9�C�z�>�E�	�e�ø���í�î�~�Ü�È�•�<

# gunzip 2016-11-12-netbsd-raspi-earmv6hf.img.gz
# vndconfig vnd0 2016-11-12-netbsd-raspi-earmv6hf.img
# vndconfig -l
vnd0: /usr (/dev/wd0e) inode 53375639
# disklabel vnd0
�o�o  :
8 partitions:
#        size    offset     fstype [fsize bsize cpg/sgs]
a: 3428352 385024 4.2BSD 0 0 0 # (Cyl.    188 -   1861)
b: 262144 122880 swap # (Cyl.     60 -    187)
c: 3690496 122880 unused 0 0 # (Cyl.     60 -   1861)
d: 3813376 0 unused 0 0 # (Cyl.      0 -   1861)
e: 114688 8192 MSDOS # (Cyl.      4 -     59)
# mount_msdos /dev/vnd0e /mnt
# ls /mnt
LICENCE.broadcom cmdline.txt fixup_cd.dat start.elf
bootcode.bin fixup.dat kernel.img start_cd.elf
# cat /mnt/cmdline.txt
root=ld0a console=fb
#fb=1280x1024           # to select a mode, otherwise try EDID
#fb=disable             # to disable fb completely

# umount /mnt
# vndconfig -u vnd0

3.16. HDMI�T�=�&���´�4�8�E�%���1�2�E�~�±�•�Œ�'
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• MSDOS�����Œ�¯�°�.�7�C�z�>�E cmdline.txt �	�e�ø���/�­�!�����•�†�‡�<

https://raw.github.com/Evilpaul/RPi-config/master/config.txt

fb=1280x1024 # to select a mode, otherwise try EDID
fb=disable # to disable fb completely

3.17. �ï�Ë�ò�˜�$�A���/�d�°�Œ�'

• MSDOS�����Œ�¯�°�.�7�C�z�>�E cmdline.txt �	�e�ø���/�­�!�����•�†�‡�<

root=sd0a console=fb �> ld0 �� sd0�Œ�•�°� USB�	�?�!�·�ò�˜�$�A�›���ï�Ë�!�È�•

3.18. �Õ�Y�@�ð�	�ò�˜�$�A�>�
�2�9

NetBSD-current�	�ò�˜�$�A�>�
�2�9�Œ�&�!���'���°�c�	�M�V�Œ�¯�(�È�•�<�±�8�	�A���'�B�C���+�"�d�����•�†�‡�<

# ftp://nyftp.netbsd.org/pub/NetBSD-daily/HEAD/201502042230Z/evbarm-earmv6hf/binary/gzimg/rpi_inst.bin.gz
# gunzip < rpi_inst.bin.gz |dd of=/dev/rsd3d bs=1m   .... sd3 �Œ�%�O�2�<

 RaspberryPI �Œsd�Ç�2�
�����!�����ï�Ë�•�°� �� #�o���;�������ê�“�Á�†�k�È�•�<
# sysinst      .... NetBSD �	�>���$���2�E���;�x�B�w�ê�ï�Ë�!�È�•�<

3.19. X11 �	�>���$���2�E

rpi.bin.gz �›���>���$���2�E�!�·�M���� X�'�D�È�k���‡�È�²�/�<�%�}�!�·�‡�M���'��

�o ftp://nyftp.netbsd.org/pub/NetBSD-daily/HEAD/201310161210Z/evbarm-earmv6hf/binary/sets/  �°�c�Œ�¯�° tar �C�z�>�E���À
�{�!�È�•�< tar �~�À�{�•�°� �Ü�Œ p�™���´�Ä�����Ó�Y�����Ï�7�&�9�:�ê�E�·�k�°���•�Œ�!�����•�†�‡�<

tar xzpvf xbase.tar.gz -C / .... p ���Ó�Y�°

3.20. �A�;�$�D�E�
�	�»�Í

• �1�2�$�C�z�>�E�À�{
• ./build.sh -U -m evbarm -a earmv6hf release
• earm{v[4567],}{hf,}{eb} earmv4hf
• http://mail-index.netbsd.org/tech-kern/2013/11/12/msg015933.html

acorn26 armv2

acorn32 armv3 armv4 (strongarm)

cats shark netwinder armv4 (strongarm)

iyonix armv5

hpcarm armv4 (strongarm) armv5.

zaurus armv5

evbarm armv5/6/7

3.21. �F�8�Y USB�G�ß

NetBSD�~�Õ�•�~�Ü�° USB�ò���>�$�'�Õ�•�~�Ü�°�Ù�'�*�~�• ) �<�ô�õ�	�H�+�ê�¯�°�	�~���I���Œ�ô�õ���J�K�~�Ü�°�F�8�Y
USB�û�ƒ�L�£�~�	�?�!�·�™�•�ê���‡�~�•�<�Ë�‘�!���‡�° RPI�ŒUSB�ò���>�$�����•� ���ô�õ�	�&�M�~ RPI�ê�ÿ�ï�Ë�!���!�È
�•�M���ê�¯�(�È�•�<���	�M�����ô�õ���@�N�•�°�¹�����Õ�•�•�°�»�Í�®�¯�(�È�•�<

3.22. �F�8�Y SSD

�%���‚�>�E�Œ�'���v���ò�˜�$�A  X110 Series SSD 64GB�Ù���½  505MB/s���b�½  445MB/s�Û SD6SB1M-064G-1022I�o���F�8
�Y�ò�˜�$�A�W�2�$�L�£�~�±�½���‡�È�•�< NFS�ê�±�d�°�µ�¶�&���� NFS���±�‡�� pkgsrc�	�À�{�� NFS�v�2���O�~�Ó���•�°�»
�Í�®�¯�(�È�•�< RPI�ŒSSD���	�?�!�·�M���� OS�	�§�¨� �&�M�&���� RPI�¹���	�P�Ý���Œ���(�� SSD�ê�Q�k�°�M���ê�¯�°�	�~
�I���×�ä�!�����•�†�‡�<

3.23. �R�S�ò�˜�$���p�>

�R�S������ ( http://www.aitendo.com/page/28  ) �~�“�Á�~�Ü���‡�È�•�<
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aitendo �	�R�S�������'�[�ò�E�f�Ù���9�!�·�����Œ�&�½���‡�È�•�<  On-Lap 1302�~ HDMI�m�È���ñ�·�~�Ü�È�!�·�<  HDMI-VGA�/�T�W�2
�ƒ�E���Õ�•�•�°�M���� MSDOS�����Œ�¯�°�.�7�C�z�>�E cmdline.txt �~�U�V�����;�7�!�����•�†�‡�<

https://twitter.com/oshimyja/status/399577939575963648
� �(�¯�d�*�•�¸�	 1024x768�	�R�S�	�M����  hdmi_group=2 hdmi_mode=16 �	 2���� config.txt �Œ�b�‡�·�•�Y�<�&�/� �-�W�< disable_border

3.24. inode

inode�ê�X�(�&�‡�M���'���C�z�>�E�´�$�Ò�w���‘�(���!�����•�†�‡�<

# newfs -n 500000 -b 4096 /dev/rvnd0a

3.25. bytebench

�R�R�!�È�†�/ (@oshimyja)�ê bytebench�	�Y�Z���[�7�!�����k�È�!�·�<

https://twitter.com/oshimyja/status/400306733035184129/photo/1 https://twitter.com/oshimyja/status
/400303304573341696/photo/1

3.26. �ç�\

�R�R�!�È�†�/ (@oshimyja)�¯�(�ê� �•�0�]�‡�È�•�<

http://www.yagoto-urayama.jp/~oshimaya/netbsd/Proudly/ 2013/

--

3.27. �‚�2�Ò�˜�´�Ä���v�>�•�� SD�Ç�2�
�Œ�����²�°

�o 2GB�°�0�	 SD�Ç�2�
���Õ�•�!���‡�°�M�����‚�2�Ò�˜�´�Ä���v�>�•�� SD�Ç�2�
�Œ�����²�°��� �ê�~�Ü�È�•�<���	�³�ó�'�Ç�2�
�	�e
�ø�ê���d���!�È�•�
�¥�«�®�¯�°�·�ú���^�7�&�ò�2�5�'�����A�8������� �°���•�Œ�!�����•�†�‡�<

�³�ó�'�� http://wiki.netbsd.org/ports/evbarm/raspberry_pi/  �	 Growing the root file-system �Œ�¯�(�È�•�<

3.27.1. �´���x�E�/�2�6�~�	�ï�Ë

1. /etc/rc.conf �	 rc_configured=YES�� NO�Œ�!���ï�Ë�!�È�•�<
2. �_�•� �Ü�' mount / ;vi /etc/rc.conf �o�~ NO�� YES�Œ�/�­�!�� reboot �!�È�•�<

3.28. �í�¯ URL

• http://wiki.netbsd.org/ports/evbarm/raspberry_pi/
• NetBSD Guide http://www.netbsd.org/docs/guide/en/
• NetBSD/RPi�~�`�Á (SD�Ç�2�
�
�	�b�Ü�½�+�•�a���á�Œ�!�Ó�Ó ) http://hachulog.blogspot.jp/2013/03/netbsdrpisd.html
• http://www.raspberrypi.org/phpBB3/viewforum.php?f=86  NetBSD�C���2�B�w
• http://www.raspberrypi.org/phpBB3/viewforum.php?f=82  �±�à�0�C���2�B�w

4. �E�P�u�b�c�d���È�·�' Luna�	�'�‡�à 2023�o [1]
�¾�e�ê�f�›�'  ���›�½���‡�°�'�*�•�<�À���	�g�'�\�±�	�g�•�½�·�<

--- �†�È���d�°�\�±  [2] [3]  ���2�P�2�
  ���B�����
  [4]
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4.1. History and Background of LUNA

The LUNA hardware had two different operating systems; a 4.3BSD derivative and a SVR3 variant. The first one, named
UNIOS-B, was was a port of Integrated Solution Inc. UNIX product. ISI manufactured m68k based VME UNIX boxes. Their
OS had an interesting feature of TRFS (Translucent Remote File System) as well as the popular SMI's NFS. The paper
of TRFS was published at USENIX Technical Conference (late '80, details unknown in this moment). [174]

4.2. nono - LUNA-I emulator

�¾nono �'  NetBSD � �›�~�Ë�‘�•�°  LUNA-I � �›�	�#�h���p�2�5�~�•�<  �~�®�È�•�Ë�Ü�È�²�/�<�À  [167]

nono 0.0.3 (2020/05/16) �h�‡� �Ü�È�•�)�<
http://pastel-flower.jp/~isaki/nono/
�&�/�¸�=�½�� ROM�•�ä�!�·�	�~���Ó�¤ ROM�&�����®�Ô�Ê�ï�Ë�'�•�°� �¡�•�<�Y�Ž�ï�Ë�!�›�~�Ü�&�‡�	� �����½�›���Ž�•�!�·�®�/�›�'�%�S �<

�¾nono�†�/�ê�Ó�¤ ROM�&�!�~�®�ï�Ë�•�°���•�&�	�~� �(�¯�d�*�Õ�Y�>���$���2�E�>�
�2�9���h�Ü�È�!�·�À�o [168]

NetBSD/luna68k9.0 minimam liveimage 20200518�Ì
http://teokurebsd.org/netbsd/liveimage/ 20200518-luna68k/

• pkgsrc�L�£�~�	 nono�>���$���2�E

pkgsrc/emulators/nono
make package-install
https://gnats.netbsd.org/ 55761
https://twitter.com/isaki68k/status/ 1315996525919518724
http://www.pastel-flower.jp/~isaki/NetBSD/patch/pkgsrc-nono- 20201013.diff
http://www.pastel-flower.jp/~isaki/NetBSD/patch/nono- 20201013.diff
add /etc/mk.conf
ACCEPTABLE_LICENSES+= nono-license

cd /usr/pkgsrc/emulators/nono;make ;make package-install

• nono�›���	 NetBSD/luna68k liveimage�ï�Ë  [169]

1) nono-0.1.1 ���3�—���;�2�

https://twitter.com/isaki68k/status/ 1261646479816404992
2) �À�{�!�� doc/index.html �����/�~�D�E�

3) liveimage ���3�—���;�2�
�!�� gunzip
4) nono.cfg ���‘�½���h��
https://gist.github.com/tsutsui/ 340546bdc064cee786ed2473fb510463
5) wx/nono �~�Ó��
6) Emulated ROM�0�~�°�c�	�%�����
���Ó��
k
[enter]
[enter]
d
boot
g
x

vmtype=luna
#ethernet-hostdriver=tap
#prom-use-rom=0  #�F�A ROM���;�7�!�&�Y�k�"�e�F�&�/�¸�=�½�� ROM�~�0�ê�°�	�~�;�7�!�&�����®�Ë��
#spc0-id6-writeprotect=1 # �ò�˜�$�A�B�>�����;�Ò�A���<�ò�[� �›�~ ^C�~��� �•�•�<
spc0-id6-image=hd,liveimage-luna68k-raw- 20200518.img

• Luna88K�	�ï�Ë
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�¾�.�7�C�z�>�E�~ vmtype=luna88k�Œ�!���� O/luna88k�	�4�4�2�$�}�����	�U�	 boot �� -A�™���´�Ä���~�;�7� �›�È�~�'�m
�i�È�•�<�À�o [170]

�¾it was made from scratch. �À�o [171]

#OpenBSD/luna88k 6.8-current  runs on nono-0.1.4 on #OpenBSD/amd64. Now I  can login to virtual  luna88k
machine! Great! [178]

For  anyone  interested  in  nono  and  luna88k,  I  put  OpenBSD/luna88k  live  image.  (990MB  gzip'ed,  2.0G
uncompressed)  Set  this  image  as  spc0-id6-image  in  nono.cfg,  and  start  nono  with  OpenBSD/luna88k
bootloader, i.e. "nono (other options) -A boot" [179]

#VER=6.8
VER=snapshots
ftp https://cdn.openbsd.org/pub/OpenBSD/${VER}/luna88k/miniroot68.fs
ftp https://cdn.openbsd.org/pub/OpenBSD/${VER}/luna88k/bsd
ftp https://cdn.openbsd.org/pub/OpenBSD/${VER}/luna88k/bsd.rd
nono -A bsd.rd

vmtype=luna88k
#luna-dipsw1=11111111  #�ò�˜�����$�>���f�	�j�•�k�.�7
#ethernet-hostdriver=tap
#prom-use-rom=0
ram-size=64
spc0-id6-image=hd,spc0-id6-image

�•�l�2�‡���Œ�/�•�2�2�2 ( �m�n�m) �2�2�2 !! [173]_
MFP�k�o�!�·�<  [175]_
ROM�S�½� �Ë�‡�·�2 ( ´ �p�q) [180]_

• library_aslr [181]

/etc/rc.conf.local �Œ library_aslr=NO � �b�‡���R���  reordering libraries ���$�������!�È�•�<�ï�Ë�Ö�~�¯�k
�"��  # rcctl disable library_aslr �~�®���‡�~�•�<  man.openbsd.org/rc.conf

4.3. LUNA�_�-  - �r�ë� �ÿ�ë�	�·�ú�	�Ò�2��

�™�w�;���s�u�&�â�ê 1990�Z�t�j�ú�Œ�W�u�!���‡�·�§�2�A�$�Ò�2�´�Ä�� LUNA�<

�¾�™�w�;���'�>���5�2�”�����	�¹�v� �&�°�w�x�y�z�Œ�‚�>�™�7�8� �!���4�(�¼�/�~�Ü�È�!�·�<�Õ�j�	���´���'�{�|�}�~
�Z�Œ�m�����{�•�!�·�¾�$�2�‚�2�
�>���À� �€�•�[���;�2�B�â�	�•�}�‚�‚�‚���ƒ�„�w� �!���±�½�·�§�2�A�$�Ò�2�´�Ä���~
�!�·�<���…�g�v�����>�A�;�´�$�Ò�w�•�ê�.���†�k�·�"�›�(�~���{�‚�†�‡�ˆ�	�f�������±�½���‡�È�!�·�ê���‰�S�'�D�•�	
�Õ���	�{�Š�‹�Œ�†�‡�ˆ�	�f�������±�‡���…�g�	�Õ���•���´��� �!���Ž�M�!�È�!�·�<

�…�•�w�x�y�z���±�•� �Ê�•�Œ�>���5�2�”�������±�•�Ã�Œ�&�°�	�~�•�ê���w�x�y�z���	�®�	�ê�•�{�~�!�›�±�d�&�‡�®�	
�•�½�·�·�ú���•�{�~�ò�‘�	�k�’�³�“� �!���”�S� �±���k���‡�·�Œ�o�•�È�²�/�<  �!�›�!�����k�~�®�w�x�y�z�	�–�i�«�Œ
�á�®�‡���‡�·�‰�S�'�—�	�Ë�º�Œ�™�w�;���	�U�~�”�����§�2�A���˜�j�!���‡�Ü�È�!�·�<�´�x���§�2�A�$�Ò�2�´�Ä�����™�w
�x�š�§�2�A�$�Ò�2�´�Ä��� ���´���'�Œ�›�!���‡�Ü�È�!�·�ê�����	�Ô�»�~�¾�™�w�;���¹�>���5�2�”�����À�ê�œ�S� �•�
��
�˜�j�!���‡�È�!�·�<  �Õ�ž�º�Œ�'� �D�Ÿ�‚�P�V�°�0���Š�‚�‚�‚� �ê�±�•�”�����§�2�A�Œ�È�~�ð�¡�!�È�!�·�<  �…�g�'�•�k
�®���k�ê�¾�>�����B�”�����À�•� �€�•�ä�¢�'�ª�����„�·�•���£�Õ�&�”�����§�2�A� �!���ú�ë���?�Y�È�!�·�<�®�¸�€�/�•
�~�'���k�ê�¤���º�&�>�����B�”�����~�¯�°�Ã�'�Ÿ�¥�‡�¯�(�È�²�/�<  �!�›�!�����	�“�÷�~�'�¦�•� �!���•�{�~�#�•�	�a
�b�>���C�B�~�¯�(�È�!�·�<  �—�	�Ë�º�&�§�½���¨�©�	�ª�‡�®�	�~�!�·�<�À  [50]

4.3.1. �$�2�‚�2�
�>��

LUNA�'�� SX-9100�°�ª�	�«�¬�&�/�~�•�ê�����	�_�	 SX-8700 �	�g�t�'���$�2�‚�2�
�>��� �‡�•�«�¬�~�!�·�<  [149]

���!���1�2�$�4�2�ò�˜���x���{�•�!���+���Z�Ö���‡���‡���™�w�;���­�ê�	 16�D�����Î�2�
�Ù 68000MPU�Û���®���!�� 68451MMU���%�}
�!�·�Î�2�
�%���O���2�5�Œ�� UNIX���’�¯�•�°�‘�‹�ê�$�5�2���!�È�!�·�<�{�W�µ�¶�'�� EXORmacs�0�	 Idris ���•�‡���’�¯�U�	 OS�	
�;�2�
�[�9���2�E�'�� RS-232C�	�?�~���Ó�¤�Œ�3�—���;�2�
�!�È�!�·�<

���!���� AH�Ù�8�
�����$���û�2�
�Û���;�9�Ù�A��� ���†�!���{�W�!�·�	�ê�� 68000�°�±�	 UNIX�§�2�A�$�Ò�2�´�Ä�� SX-8700�~�!�·�<
�…�g�' UNIX System III �× 19�~�¯�(���{�W�µ�¶� �!�� VAX-780�0�	 System III ���±�‡�È�!�·�< VAX� 68000�	���>���™�2�3�2�ê�²�•�½
�·�	�~�³�´�!�È�!�·�<���	���´���ê�$�2�‚�2�
�>��� �‡�•�*�µ�˜�~�� 1984�Z�\�	���>�%���´�Ä�2�~���™�w�;���	�%���O���2�5� �!
���V�S�›�Œ�ò�D���2�!�·�	�~�•�<���!���Ÿ�®�&���W�“�†�k�· UNIX System V���’�¯�!���!�����	�Z�	�¶�Œ�m���ê�{�•�†�k�È�!�·�<
[150]

4.3.2. ���B���A�Ô�­��
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�·�Ø�!�	�·�ú���¸�*�!���‡�·���‡�§�2�A�$�Ò�2�´�Ä�����¹�º�!���‡�°�Ù�!���•� �!���‡�°�Û� ���€�~�•�<���/�&�&�›��
�i�ö���´���¢�' NetBSD�	�’�¯�Œ�±�•�†�k���‡�°��� ���N�(���Ã�»�¼�½���k�T���� junk-ja �
�	�Æ�$�����R�¾�‡�!�È�!
�·�<  [11]

4.3.3. 1985 �Z 12�H20�±

SEA�.���¿�&�	�-�<�¾ 1985�Z12�H20�±� �‡�•�±�8�'���±�à�	�1�C���—�Ù�8�	�À�Á�Œ�Â�Ã�Œ�Š�‹�†�k���•�<�À (c) ���y�†�/�o
�¾�•�!���'�´�x���²�/� �	��� �À  [54]

4.3.4. 1986 �Z 10�H

�¾SIGMA �v�>�
�~�‘�½���‡�·�™�w�;���	 LUNA ���´���'�����	���€�Ä�È�•�Å�®�Æ�®�&�›�½�·�‹���·�!�ê�1�7�2�Œ�8�
��
�>�$�!�·���2�W�Ò�˜���x�Ç�È�'�Ä� �(�¯�d�*�Õ�j�	�;�����~�~�Ü�·�š�I�­�›�	���´�����±�à� �D�	�j�‚�	�T�U�~�Œ�ª�É
�~�’�½���±�½���®���•� �‡�•�®�	�‹���k�®�+�0� �Œ�Ê�Œ�¯�·�½�·� �¡�‡�È�•�‹�À  [53]

4.3.5. 1982 �Z

�¾�Ô�Ë�(�Ì ( �Í�	�Î�Ï ) �Z�Ð�	�Ñ�<�§�2�A�$�Ò�2�´�Ä���{�W�A�¡���!���‡�·�¤�Ÿ�Ò�Ó�'�����	�Õ�•�Í���¯�d���‡�°�•�¸�Œ���§�2�A�$
�Ò�2�´�Ä�����±�½�·�•�‚�ã�Ô���¡�‡�Ó�‡�·�<�a�‚�	�=�2�d�E�Õ� �®�€���k�°�C�˜�2�E�•�Õ�	�Ö�Õ�~�¹�–�U���×���������Œ��� �D�›
���Ô�Ø�Ø� �	�c�Ù���Ú�/�~���Ô� �Ô�Ø�j�������Ô�Ø�Ø�Ø�­�	�§�2�A�$�Ò�2�´�Ä�����Û�8�!�����k���”�����§�2�A�~�Y�/�~�T�U�ð�Z
���ª�Ü�U�Í�!���®���•�<���!�����k���Ý�‹�ê�Ã�‹�Œ�ì�•�•�°� �‡�•�	�ê���	�Þ�ß�•�½�·�<�à�È�!���®���•�	�'���r�ô�¤�	�™�›�Œ��
�t�á���±���â�‘�V�� IBM� �‡�½�·�Ý�‹�ã�â���ä�7�!���‡�·�<�À  [156]

4.4. LUNA�´�4�2�•�6�7

4.4.1. SX-9100

1987�Z�W�“  for �å���;�9�Ù�A��  [36] [51] [86]  �¾�¢�£�å�v�ƒ�}���5�2�Œ�.�h�†�k�����¼�M�Ý�‹�Œ���°�å  CAI �1�C���—
�#�8�	�{�W�Œ�Õ�•�†�k���‡�·�<�À  [52]

4.4.2. LUNA [13]

1. 1989 �Z�W�“  MC68030 20MHz
2. �ï�Ë�Ë�Å  [45] [46] [38]

�´�4�2�•�@�ð  [65]
�ò�˜�$�A�p�$ �d�2�´���A �$�5���3�2�
 �$�5���3�2�
 �C�z�>�E�v�2�� �û�>�#���


DT10 DT20/25 DT30/35 DT32/37 DT40/45 DT50/55

4MB 4MB 4MB 8MB 4MB 8MB

• 70MB 100MB 100MB 172MB 172MB

LAN • LAN LAN LAN LAN

�ƒ�B���A �ƒ�B���A �o�Ñ�§�>�� �Ñ�§�>�� �Ñ�§�>�� �Ñ�§�>��

55�æ�õ 88/103�æ 115/135�æ�õ 140/160�æ�õ 165/185�æ�õ 190/210�æ�õ

• PC98�>���5�2�C�Ù�2�$�'�Ñ�§�>���5�>���Œ�Ô�ë ,DT20/25�'�™���´�Ä��
• DT25,35,37�'���C�;���O�2�	�t���(�Œ�Ò�2���$���4�2���8�Ü

4.4.3. �™���´�Ä��

1. �D�����������Î�2�
 : �[�=�A�; :2048x1024,1���p�2��
2. �D�����������Î�2�
 : �Ç�B�2 :2048x1024,4���p�2�� ,4096�ç�U 16�ç /16�÷�ù�ò�g�“�Á
3. �@�.�
�[�4�Î�2�
 : �Õ�j 4MBx2�è
4. LAN�Î�2�
 : �>�2�v�”���� , �f�2�‚�”���� (DT20/25)
5. PC-98�>���5�2�C�Ù�2�$�Î�2�

6. GPX�Î�2�
 : X.25,GP-1B

4.4.4. UNI-OS [37]

UniOS-B
Unix4.3BSD���’�¯�!�·�®�	�< Luna�~�é�Ë�<

UniOS-U
UnixAT&TSystemV R2.1���d�2�$�Œ 4.2BSD�	�¤�¥�ê���8�}�!���’�¯�!�·�®�	�< Luna�� Luna-II �~�é�Ë�<

UniOS-�å
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�åOS-VOR1�ê�á�!�·�®�	�< Luna-�å�~�é�Ë�< ( �7�m�¤ :Luna- �å� �‡�•�ë�m�» ) �o [83]

UniOS-Mach
Mach���d�2�$�Œ�’�¯�!�·�®�	�< Luna-II �� Luna-88K�~�é�Ë�<

�à�ì�	�§�2�A�$�Ò�2�´�Ä���'�™�w�;���s�u�&�â�	�¾�™�w�x�š�À�Ù DT65�í�m FS180�Û� �‡�•�®�	�~���ƒ�„�w�Œ�¾ MC68030�À
�Ù�
�>���
�[�4�2�{�•�†�î�Û�����¹�à�1�C���—�Ù�8�Œ�¨���›�ï�ð�Ù�Ö�ñ�!�È�•�Û�~�¯�°�¾ Unios-U�À���ò�•�!�·���«�¥
�&�®�	�~�•�<�Ù�×�ó�������	�A�������ú�"���Õ�‘�	�%���O���2�5�	�Œ�›�ê�Ó�Ü�~�Ü�È�•�)�Û  [66]

4.4.5. LUNAII

1. 1991/6 MC68040 25MHz
2. 68040���°�±�!�·�§�2�A�$�Ò�2�´�Ä�� LUNA�ô II �	�û�2�
�—�Ù�8
3. �õ�T�«���^�ö�! ,CISC CPU���ò�•�!�·�§�2�A�$�Ò�2�´�Ä���Œ�Ó�‡��  [21]
4. �Ç�2�”�E�ï�Ë�÷�ø

�´�4�2�•�@�ð  [73]
DT2460 DT2465 DT2660 DT2665

8/16MB 8/16MB 8/16MB 8/16MB

250MB 250MB 250MB 250MB

• PC98�>���5�2�C�Ù�2�$�� 2�$�;�����Ô�ë
• DT2465,2665�'���C�;���O�2�	�t���(�Œ�Ò�2���$���4�2���8�Ü
• �>�2�v�”���� / �f�2�‚�”���� ( �­�ê )+�>�2�v�”���� ( �™���´�Ä�� )

1. �D�����������Î�2�
 : �[�=�A�; :2048x1024,1���p�2��
2. �D�����������Î�2�
 : �Ç�B�2 :2048x1024,4���p�2�� ,4096�ç�U 16�ç�ò�g�“�Á
3. �D�����������Î�2�
 : �Ç�B�2 :2048x1024,8���p�2�� ,1670�æ�ç�U256�ç�ò�g�“�Á

88K�~�® 88K2�~�®�� hwplanebits(=ROM�[�7�5�	�§�2�A�#�4�8�	�k ) �'��  PW7131(8bpp) ��  8 PW7102(4bpp) ��  1 � �&
�°�<  [101] [102] [103]

4.4.6. LUNA88k�o [10]

1. �[���;�2�B RISC CPU MC88100(m88k)���ò�•
2. ���E�f CPU�É�Ê ( �Õ�j 4�Ó) 1CPU�g 25Mips ,4CPU�g 100Mips
3. Mach2.5,X11.4/X11R5(Luna88K2),Wnn4.1,Motif1.1.4
4. PC-98�•���$�É�Ê
5. OpenBSD�' m88k�	�Ó�¤� toolchain �ê�
���Ò�P���$�†�k���‡�°�ù�Ô�	 BSD
6. 1992/9 �¾���E�f RISC�§�2�A�$�Ò�2�´�Ä�� LUNA�ô 88K2 - 33MHz MC88100 CPU���Õ�j 4�P�°�±�!�·���E�f RISC�§�2�A�$�Ò�2�´�Ä

���Œ�Ó�‡���À  [16]
7. 88K� 88K2�~�' NVRAM/Timekeeper�ê�¥�•�<  [84]
8. �ï�Ë�Ë�Å  [30] [48] [49]
9. �/�7���i�ú�û�Š�Ã  [74]  � ���â�µ�ü�½  [75]  � ���È� �ú  [71]

10. miod@openbsd.org �†�/�	 OpenBSD/luna88k ���2�9  [90]
11. LUNA-88K2 �ý�þ�ë�ÿ�b���< 10�H�Œ�4�4�2�$�†�k�·  #OpenBSD 6.8 [176]
12. MC88100 ���x�É�Ê�	�Ô�A  [177]

�´�4�2�•�@�ð
[73]

DT8840 DT8860

8/16MB 32/64MB

250MB 250MB

270�æ�õ 350�æ�õ

• 

4.4.7. omron3

omron3.sp.cs.cmu.edu ( �™�w�;���â  LUNA88k) �'  1990�Z�›�� 1997�Z�	�Ÿ  CMU �	�±�à�0�%���O���2�5�µ�¶�����J�•�°�‰
���Î�B���Ò�˜�8�Ò�Œ���½�����•�†�k���Ü�·�����¤�~�•�< 1997�Z 5�H���®�½��  komachi.sp.cs.cmu.edu (Intel Pentium
120Mhz FreeBSD) �Œ���K���·�Ü���•�·���!�È�!�·�<  [68]

4.4.8. OEM�Ì

�¾LUNA�	�´�x�� OS�	�S�Ó�~�±�à�ª�«�›���~���‡�· OEM�	�§�2�A�$�Ò�2�´�Ä��� �‡�•�S�Ó���±�½���‡�·��� �ê�¯�(�È�•�<
�&�/�›�±�à�0�C�������ê X-Window���¸�0�ô�&�����®�±�d�·���•�&�R�'�€�ô�&�Š���<���	�Œ�¯�½�·�™�w�;���	�}�h�P�2�&
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�M�~�
�c���•�Y�·�	�•�Y�Ž�������~�' OEM�~�&�������k�	 LUNA�•�½�·�›���&�/�›�¸�ê�½��� �È�Ž�½�·���•�& ... �À [64]

4.4.9. LUNA2010 [78]

Introduces Omron Electronic BV's Luna 2010, a multiprocessor Unix workstation that supports configurations
of up to four 88110 CPUs. Compatibility with Data General's DG/UX 5.4 Release 2.10 operating system; Other
features; Prices. [79]

���!�������!�‡�§�2�A�$�Ò�2�´�Ä���•�	�f�����}�����	�%�2�
�”�2�w�Œ Asteroid � �‡�•�˜�_���Ó�Y�È�!�·�<���3� �<�3
�	�Ÿ�Œ�¯�°�ª�a�Œ�¯�°�Y�
�3���	��� �~�•�<�•�›���¯�d�°� ���š�~���/�&�˜�_���8�Y�·�	�•�€�•�������!���!�È�‡�È�•
�ê��� �Œ�›�����•�‡�•�˜�_���Ó�Y���!�È�‡�È�!�·�<  [77]

• 88110
• 1993/9�0�€
• DC/UX5.4.X

4.5. OSC���U��� �•�°�>�d�������Ë�{�W

1. �Ë�Ü���•�& LUNA���l�•
2. �û�2�
�—�Ù�8���ú�ë�•�°
3. �1�C���—�Ù�8���b���·�ú�Œ�Ï�7�&�a�b���…�T�•�°
4. ���Ü���½�·���è�>���5�2�~�����•�°
5. �7�•�º�Œ�>�d�����~�À�Á�•�°
6. ���±�½���‡�·� �Œ���	�Ñ������
7. �*�ú�·�a�b���ú�x�!�����r�{�•�°

4.5.1. OSC2011Kansai�� kyoto - LUNA���ì

NetBSD/m68k will never die!
�…�±�‡�Ü�&�( Sun/NEWS/Luna�À�Á  [31]

2011/7/16�	�%�h�����
���}�2�9  [35]

Revive NetBSD/luna68k.

Even after almost a lost decade since NetBSD/luna68k was
switched to using ELF format by default back in 2001,
actually only one fix (bus.h) is required for a GENERIC kernel itself
to get multiuser login: prompt on a real hardware.  Hurrahhh!!!

Demonstrated with a working Xorg mono server on the NetBSD booth
at Open Source Conference 2011 Kansai @ Kyoto:
http://www.ospn.jp/osc2011-kyoto/

"Very impressed," commented by Tomoko YOSHIDA,
Program Committee Chair of the Conference,
and some other OMRON guys.

Special Thanks to Tadashi Okamura, for providing
a working SX-9100/DT "LUNA" for this mission.

4.5.2. �&�� NetBSD/luna68k�&�	�›

LUNA���±�½���‡�·���Y�~�®�&�‡�	�Œ�&�� NetBSD/luna68k�Œ���•���°�	�›�<���k�' NetBSD�	 yamt-kmem�ƒ�B���f���2�9�‘
�‹�	���	�Ñ�Œ�È�~���°�<  [91] [92]

�¥�½�·  yamt-km �	�™�•�•�½�·  orz [93] [94]  yamt-km �~�'  hp300�£�i�	  m68k pmap �~�Ç�2�”�E KVA�•�	�}�x�
�����Ò�2�ƒ�E��
KVA�	�Õ�0���Œ�’�Ë�•�°�Ï�7�ê�¯�½�·�<�j�A���	 m68k�~�' KVA�M�Ÿ�0���'�M�‡���‡�·�ê  luna68k �•�Y�'  0x40000000�°�ª�	�ò���>�$
�8�A�}�$�Œ TT�p�9�$�5���±�½���‡�·�<  [95]  �~�� hp300�£�i�	 pmap�	�}�x�
�����Ò�2�ƒ�E� ���2�9�Ò�2�ƒ�E�	�j�•�›�'�����Œ�š��
�S�½���‡�°�	�›�†�½���(���›���&�‡�Š�ñ�Œ�&�½���‡�����›�Ó 030� 040�'� �	�j�•�›�ê�Ï�7�~�� yamt-km���2�9�…�j�' yamt�†�/�ê��
�k�&�(�Œ�b�Ü�T�d�·�Y�k�Ž�f�®�Ò�$���!���‡�&�›�½�·���Y�~�•��  [96]  ���	�Ö  NetBSD 4.0 �ê�m�°�_�Œ  yamt-km ���2�9�~�Ë�›�&
���&�½���‡�·  atari �������!�������	�¯� �� m68k� �A�	 pmap�j�•�›���•�‰�����+�U�‡�����k�î�k�	 pmap_bootstrap.c���j�•�›�ä
�Ê�ê���+�4�k�°���•�Œ�!�4�!�4�b�Ü�&�R�!�·���Y�&�/�~�•��  [97]  �Ó�¤�Ò�$���~�Ü�&�‡�¤�§�	�1�2�$�� 4�Ó�®5�Ó�®�b�Ü�&�R�!����
1�Z�Ö�Œ�Ð���•� �"�#�º�& typo �ê�¯�½�·�(�!�����f�®���½���&�‡���´���	�%�2�
�&�/�›�š�	�ä�$�ê�¯�°�	�›���!���!�È�d�&�Ž� �€
���k�����~�® OSC2011�•���~�¦�³�!�· luna68k�Ó�¤�~�'���	�È�È�	�1�2�$�~�ï�Ë�!�·��� �‡�•�R�Ñ  [98]

4.5.3. OSC2011Kansai�� kyoto �	�%�&
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• �¾�™�w�;���›�� LUNA88K�ê�W�Þ�†�k�·�À from ���!�•� �®���'�ë  [29]
• �¾LUNA88K�' OpenBSD�{�W�~�	�»�
�À���¯�R�S�È�†�/� �ã�(�ê� �k�°
• �¾�è�>���5�2�~�) LUNA-II�'�¯�(�È�²�/�›�*� �Ó�Á�S��� �À
• �¾�4� ���+���Ð�°� �) LUNA II�*� �b�‡�·���´���ê�<�<�<�À

4.5.4. LunaII �É�Ê

1. �ò�T�™���B���
�~ 68030� 68040�~�¥�•�#�,�	�-
2. %tt1 (PA/VA �.�o�/�T�p�9�$�5 ) �.�7�k����
3. M68040�Ö�k�A���	�����B�•
4. �F�8�Y SCSI�8�5���f�%�}
5. LCD�“�Á���¾ SX-9100/DT2�À�Œ�/�­

4.5.5. KOF2011 - LUNAII �À�Á

• �¾NetBSD�ê�/���´�����Ë�›�•�x�£�0�����Œ�ö�ê�¯�°�›���1  �À [24]
• �¾�2�± 11�± ( �3 ) �›���	 KOF�	 NetBSD�ƒ�2�$�~  OSC�•���	 OMRON LUNA�À�Á�	�Ö�Œ�W�Ð�†�k�·  LUNA-II �~�Ë�� NetBSD/luna68k ��

�À�Á�!�È�•�<�À
• �¾LUNA�4�É�'�³�b�Ü�•�À
• �¾NetBSD/luna68k�Å�è�“�Á�	�Ú�~�„�½���(� �ì�5�•�°�Ê�‘ LUNA-II�e�F�� B/W�D�ò�™toVGA�/�T�<�À
• �¾�¾���/�&��� ���(���k�'�&�/�•�À� �€���k���•�& LUNA�&���6�j�t SX-9100 Mr.�Ø�7�}�����<�Ú�Œ���!�•�'�ë�v�>�� (?) �¦�(

�	�8�^�µ�<�À

4.5.6. isibootd(8)

LUNA�#�•�”�����ƒ�2���v�2���2���;�x�B�w isibootd(8) �� NetBSD�è�4�2�Œ�%�h�����<

4.5.7. FPU �9� �E�2�f��

1. �;�2�#���
���d�2�´���A�5�>���' 68881
2. �v�2���2�5�>���' 68882

4.5.8. OSC2012Kansai�� Kyoto

1. NetBSD/luna68k�‘�:  [58]
2. wscons�%���1�2�E�C�p�2�w�����C�z����  (OpenBSD/luna88k�›�� )
3. �™�w�;���C�������~�“�Á
4. �ô�õ���B�ƒ�E���ô�U�%���ò���v� �…�T
5. PROM�ï�Ë�ü�½  HDD�›���ï�Ë�•�°�¦�;�ù�<
6. bootarg �÷�ø
7. SSD on LUNA
8. Xorg �v�2���2

4.5.9. �õ�=�> LUNA�#���Ç�—����

NBUG2013/2�H�?�&�<�‡�Ü�&�( Luna68K/Luna88k/BigNEWS�ê NBUG�?�&�Œ�5�A�´�2�~���¸�½�È�k�°�<�¾�@�Á���~ LUNA88k��
NBUG�?�&�Œ���¸�½�®�•�›���‡���‡�°� �ê�‡�°�À� �A�Œ�&�½���‡�·���	� �•�½�·�<  [56]

4.5.10. OSC2013Tokushima

1. NetBSD���	 20�Z  [55]
2. NetBSD/luna68k�ƒ�2���;�2�3�2�ï�Ë�À�Á  [8]

Module Name:    src
Committed By:   tsutsui
Date:           Sat Jan  5 17:44:25 UTC 2013

Added Files:
       src/sys/arch/luna68k/include: loadfile_machdep.h
       src/sys/arch/luna68k/stand/boot: Makefile autoconf.c bmc.c bmd.c boot.c
           boot.ldscript conf.c cons.c device.h devopen.c disklabel.c font.c
           getline.c init_main.c ioconf.c kbd.c kbdreg.h locore.S machdep.c
           omron_disklabel.h parse.c preset.h prf.c rcvbuf.h romcons.c
           romvec.h samachdep.h sc.c screen.c scsi.c scsireg.h scsivar.h sd.c
           sio.c sioreg.h status.h stinger.h trap.c ufs_disksubr.c vectors.h
           version
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Log Message:
First cut at NetBSD/luna68k native bootloader.

Based on 4.4BSD-Lite2/luna68k "Stinger" loader revision "Phase-31"
http://svnweb.freebsd.org/csrg/sys/luna68k/stand/
and MI libsa glue stuff are taken from hp300 etc.

Tested on LUNA-I and old DK315C SCSI disk drive.

LUNA's monitor PROM can load only an a.out binary in 4.3BSD FFS partition
(i.e. created by "newfs -O 0") on disks with OMRON's UniOS disklabel,
but now we can load an ELF kernel in root partition via this bootloader.
(See luna68k/disksubr.c for details of UniOS label)

TODO:
- LUNA-II support (check 68040 to adjust cpuspeed for DELAY())
- secondary SCSI support for LUNA-II
- netboot via le(4) (should be trivial)
- support boot options on bootloader prompt
- bootinfo (passing info about booted device and kernel symbols)
- support "press return to boot now, any other key for boot menu" method
  like x86 bootloader (needs cnscan() like functions)
- tapeboot (anyone wants it?)

4.5.11. OSC2013Nagoya - Luna88K&Luna68K

• �¯�R�S�È�†�/� �B�ÿ�†�/�Œ���° Luna88K/Luna68K�C� �Ë���À�Á  [57]
• Luna88K2 & Luna68K ���;���5�>�� 7�)�¤
• OpenBSD/luna88k�{�W�~�¯�R�S�È�†�/�Œ���°���p�D���Ò�2�´�Ä��  [10]

4.5.12. OSC2013 Kansai@Kyoto

�E�È�&���´���~�Õ���	 OS���Ë�›�•�·�ú�Œ�'���j�/�&�F�È� �F���ê�Ï�7�~�•�<���	�À�Á���Ó�û�†�²�·�»�'�����	�F�È� �F
�����Ð�!�/�~�R���k�·� �‡�•���Y�~�•�<  [100]

4.5.13. NBUG 2013/9

• OpenBSD/luna88k �‘�:�b��

4.5.14. KOF2013

• �&���™�2�����1�2�$ 2013NetBSD�ƒ�2�$�	�Š�‹  [117]

4.5.15. OSC2014 Kansai@kyoto

• OSC2014�•��  NetBSD�ƒ�2�$�À�Á�
�	��  [134]
• OSC2014�•��  NetBSD�ƒ�2�$�	�Š�‹  [135]

4.5.16. LUNA�x���•

• LUNA�x���•���í�~�ƒ�2�$�Œ�`�m�Œ�i�����k�°�Ž�&�M�~�	�»�ê�é
• �´�2�E� �C�;���O�2  [59]
• �·�k�È��
• �����}����  [60]
• �����W�2�$� �����3�P  [76] [121] [130]
• dpNote - �Ê�Æ�x���•���´�2�E�¹�7�•
• �Ñ���f���$  [133]
• ���p�2�P�2  [144]
• LUNAII �Î�2�E����

4.5.17. LUNA�&�ã�b�G

LUNA�/�2�6�2�x�E�2��� �'�š�›  - mikutter �	�'�‡�à  [81]  ���&�M�Œ�H�k�·�����&���›�Ô�I�Œ�J���k�����°
UNIX�§�2�A�$�Ò�2�´�Ä���ê���›�°�à  [61]

�o @tsutsuii LUNA�	�'�‡�à 2013�‘�k�½����� �•�)  [7]
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4.6.1. Project Mach

Project  Mach  was  an  operating  systems  research  project  of  the  Carnegie  Mellon  University  School  of
Computer Science from 1985 to 1994.

"It's never too late. When it's over, you get to tell the story"  -- Garrison Keillor [67]
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�~�' 2000�Z�°�ª�	�±�8
�'�.�7�~�Ü�&�‡�	�~�� OS�e�A�~�Ž�S Y2K�É�Ê�ê�X�‡�•�Y�›�®�!�k�&�‡�<  [82] [84]

4.6.12. �Y�÷�±�g :2009/10/28 17:51:08

�&�â�~�§�2�A�$�Ò�2�´�Ä���Ù�™�w�;���â LUNAII�Û���±�•�!���‡�È�•�ê�����4���5�2�ê����� �&�(�È�!�·�<�#���1�� VP-
4000�~�•�<�U�����†�ê�!���‡�È�•�ê�����k� �õ�T�«�	�¯�°���4���5�2�'�&�‡�~�!�h�•�›�¢  [14]

�®�•�Z�����•�›� �¡�• ... �ê���[�b�ê�¯�(�Z�����k�*  [10]

Sometimes you get so lonely / Sometimes you get nowhere / I've lived all over the world / I've left every
place / Please be mine / Share my life / Stay with me / Be my wife [5]
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2004/04/21 �. OpenBSD�à�å tree �Œcommit
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2022/9 �_ lunafb(4) improvement [186]
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2023/1 �_ nono-0.5.0 �4�4�2�$  [188]

2023/2 �_ nono-0.5.1 �4�4�2�$  [189]

2023/2 �. LUNA88K Boot 0.8 [190]

4.8. �Õ�‘�	 LUNA

4.8.1. �
�[�4 64M

� �‡�•���Y�~  LUNA-II �	 64MB�.�7�~�®  NetBSD/luna68k�Ç�2�”�E�ï�Ë�!�·�<���k�~�!�"�����|�Ã�Ò�$���•�°�› … [12]
[34]

4.8.2. mlterm-fb & tw

�è�>���5�2�A�B�>�8�����é  [39] [40] [41] [42] [43] [44] [111]

4.8.3. mlterm-fb + mikutterd

LunaII �&�� mlterm-fb � mikutterd ���¼�+�����²���5�>�w�B�>�����À�Á�~�Ü�È�•�<
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4.8.5. LUNA-88K:NVRAM and Timekeeper registers

On 'original' LUNA-88K, NVRAM contents and Timekeeper registers are

mapped on the most significant byte of each 32bit word. (i.e. 4-bytes stride) Also, add small 'Wrong year set by
UniOS-Mach after Y2K' hack. [89]

4.8.6. LUNA88K�/�Î�2�


• PWB7183 [99]
• �#�•�f�����ê�±�½���‡�°�o [102]

4.8.7. KOF2014�Œ�R�Y�° LUNA�À�Á

LUNA�C������� SONY�C������  [137]

4.8.8. yaft X LUNA

yet another frame buffer terminal [136]
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• SCSI HDD�ñ�E
• �ƒ�B�—���t���N���&�‡�ß�Ž�®�·�¸
• 3�Î�5�����—�$���N���&�‡�ß�Ž�®�·�¸  [128]
• �R�S�	�?�÷�ø  [63]
• �û�2�
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https://twitter.com/isaki68k/status/1330124516333412361

https://twitter.com/ao_kenji/status/1330019763775365120

https://twitter.com/isaki68k/status/1406522668321366022

Here come LUNA-88K emulators! https://www.slideshare.net/ao_kenji/osc2021-nagoya-248742459

http://mail-index.netbsd.org/source-changes/2022/06/10/msg139155.html

https://twitter.com/tsutsuii/status/1551955355101691904

https://twitter.com/isaki68k/status/1551020192037097473

http://mail-index.netbsd.org/source-changes/2022/09/25/msg141239.html

https://twitter.com/isaki68k/status/1585612735932674049

https://twitter.com/isaki68k/status/1618215457722617856

https://twitter.com/isaki68k/status/1624651445684563968

https://twitter.com/ao_kenji/status/1625846099394330625

4.9.1. ���	���2�9

• https://github.com/ebijun/NetBSD/blob/master/Guide/Luna.rst  �Œ�¯�(�È�•�<
• /usr/pkgsrc/textproc/py-sphinx ���>���$���2�E�!���� make html� �›�<

5. nono �	���2�9�Ä���8����
pkgsrc/emulators/nono �°�c���­���!���� nono�	���2�9�Ä���8�������!���+�È�•�<

5.1. ���2�9�Ä���;�7

Makefile �e�	���2�9�Ä�����¯�ô�È�•�<

DISTNAME= nono-0.6.1

5.2. �f�Ù���A�v�w�‘�ð

% make makesum
-rw-r--r-- 1 jun wheel 1180 May 9 06: 39 Makefile

-rw-r--r-- 1 jun wheel 558 May 9 06: 39 distinfo

make package �!���Ë�‘���ñ�·�!�È�•�<
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5.3. pkglint

pkglint ���!�����!�‡�›�ñ�·�!�È�•�<

pkg_add pkglint
pkglint .
% pkglint .
Looks fine.

5.4. commit

���2�9�Ä���8�����g�	�8�����ò�2���e�ø���!���‰���R�Ü�È�•�< nono�	�M���'�� changes.html�Œ�±�¶�·�Š�†�k�·�­���e�ø�ê�¯�°�	
�~���¶�0�A���•�Y���/�­�Ú� �!�È�•�<�­���;�x�	�Ô���K�'�¾�‚���W�2�9�˜ : Update to ���2�9�Ä���À�	�Æ�u�Œ�!�È�•�<

http://www.pastel-flower.jp/~isaki/nono/doc/changes.html

cvs commit

nono: update to 0.6.1 .

0.6.1 ( 2023- 04- 21)

vm(Update): "Change that access to the range from $e000'0000 to $efff'ffff doesn't cause a bus error on
NWS-1750. Along with this, xxx-news-sic-ignore is obsoleted. "
vm(Update): "Implement dummy TRAP#15 handler on NWS-1750's PROM emulation."
GUI(New): "Implement NEWS' device map monitor."
GUI(Fix): "Fix problem that some monitors are not shown in menu since ver 0.6.0."

5.5. doc �� commit �!�È�•

doc �� commit �!�È�•�<�%�
�����'���¾ doc:Updated �Ç�Ò�!�4�2 / �‚���W�2�9�˜  to ���2�9�Ä���À�Œ�.�7�!�È�•�<

doc: Updated emulators/nono to 0.6.1

cvs diff -u CHANGES-2023

Updated emulators/nono to 0.6.1 [jun 2023- 05- 09]

6. chatgpt ���±�½���+�°
pkgsrc/misc/chatgpt-shell-cli ���>���$���2�E�!���� chatgpt ���±�½���+�È�•�<

6.1. �>���$���2�E

# cd /usr/pkgsrc/misc/chatgpt-shell-cli
# make package-install

6.2. �±�½���+�°

% bash
% chatgpt
You need to set your OPENAI_KEY to use this script
You can set it temporarily by running this on your terminal: export OPENAI_KEY=YOUR_KEY_HER
�µ�¶�/�a  OPENAI_KEY�ŒAPI���2���.�7�!�È�•�<
% chatgpt
Welcome to chatgpt. You can quit with 'exit' or 'q'.

Enter a prompt:
what is NetBSD

chatgpt NetBSD is a free and open-source Unix-like operating system that is
known for its portability across various computing architectures, including some less
common ones. It was initially released in 1993 and has since become a popular choice
for embedded systems, servers, and desktops. NetBSD emphasizes portability,
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performance, and security, and includes a number of features such as support for
numerous file systems, virtual memory, and network protocols. It is maintained by a
large community of developers and is available under a permissive open-source license.

7. sphinx �	�
�����
������ latex �L�£�~ pdf �Œ�/�T�•�°

7.1. sphinx �	�>���$���2�E

# pkg_add py38-sphinx
# ln -s /usr/pkg/bin/sphinx-build-3.8 /usr/pkg/bin/sphinx-build
# which sphinx-build
/usr/pkg/ bin /sphinx-build

7.2. sphinx �Œ�Ï�7�& latex �µ�¶�>���$���2�E

# pkg_add dvipdfmx
# pkg_add latexmk
# pkg_add tex-platex
# pkg_add texlive-collection-langjapanese
# pkg_add texlive-collection-fontutils
# pkg_add tex-cmap
# pkg_add tex-fancyhdr
# pkg_add tex-titlesec
# pkg_add tex-tabulary
# pkg_add tex-varwidth
# pkg_add tex-framed
# pkg_add tex-float
# pkg_add tex-wrapfig
# pkg_add tex-parskip
# pkg_add tex-upquote
# pkg_add tex-capt-of
# pkg_add tex-needspace
# pkg_add tex-kvsetkeys
# pkg_add tex-geometry
# pkg_add tex-hyperref
# pkg_add py-sphinxcontrib-svg2pdfconverter
# pkg_add tex-tex-gyre
# pkg_add py-blockdiag

7.3. dvipdfmx �.�7�/�­

# cd  /usr/pkg/etc/texmf/dvipdfm
diff -u -r1 .1 dvipdfmx.cfg
--- dvipdfmx.cfg 2021/ 02/ 03 08: 55: 35 1.1
+++ dvipdfmx.cfg 2021/ 02/ 03 08: 56: 21
@@ -215, 7 +215, 7 @@
%f psfonts.map

%% Put additional fontmap files here (usually for Type0 fonts)
-%f cid-x.map
+f cid-x.map

% the following file is generated by updmap(-sys) from the
% KanjiMap entries in the updmap.cfg file.

7.4. sphinx �~ latexpdf �ï�Ë

% gmake latexpdf

7.5. uplatex ���±�•

�¾jarticle, jreport, jbook ���±�•�!���‡��  ! LaTeX Error: Encoding scheme ` JY1' unknown. � �“�Á�†�k�°�M���'�Ä���k�î�k
ujarticle, ujreport, ujbook � �‡�•  upLaTeX �~�±�•�•�°�A�B�$�C�z�>�E�Œ�/�­�!�È�•�‹�À�o [1]

--- perth.tex.org 2022- 04- 28 13: 47: 29.834982187+0900
+++ perth.tex 2022- 04- 28 13: 47: 50.156470962+0900
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[ 1]

@@ -1, 6 +1, 6 @@
%% Generated by Sphinx.

 \def\sphinxdocclass{jsbook}
-\documentclass[a4paper, 10pt,dvipdfmx]{sphinxmanual}
+\documentclass[a4paper, 10pt,dvipdfmx,uplatex]{sphinxmanual}
 \ifdefined\pdfpxdimen
    \let\sphinxpxdimen\pdfpxdimen\ else \newdimen\sphinxpxdimen
 \fi \sphinxpxdimen= .75bp\relax

https://texwiki.texjp.org/?LaTeX  �	�#�B�2�
���}�2�9

7.6. pip �~�	�[�9���2�E�%�}

pip �' /usr/pkg/bin/pip3.10 �Œ�¯�(�È�•�< pip+���2�9�Ä���~�•�< sphinxcontrib �Œ�%�}�•�°�M���	�?�~�•�<

% pip3.10 install sphinxcontrib-blockdiag
% pip3.10 install sphinxcontrib-seqdiag
% pip3.10 install sphinxcontrib-actdiag
% pip3.10 install sphinxcontrib-nwdiag

8. BSD�B�>�}���$
BSD�'�� Berkeley Software Distibution �	�È�¬�~�•�<

1. http://ja.wikipedia.org/wiki/BSD
2. /usr/src/share/misc/bsd-family-tree

8.1. BSD�B�>�}���$� NetBSD

NetBSD�	�1�2�$�%�2�
�'���Ê�£�Œ�’���!�·�(�u�°��� �ê�~�Ü�È�•�<  NetBSD�	�1�2�$�%�2�
�›���‘�½�·���>�P�4���u�°
��� �®�~�Ü�È�•�<���>�P�4�	�1�2�$�%�2�
���r�{�•�°�x�»�'�¯�(�È�²�/�<

8.2. 2 �¦�M  BSD �B�>�}���$

http://www.jp.NetBSD.org/ja/about/redistribution.html

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

8.3. 2 �¦�M BSD�B�>�}���$ ( �¸ )

http://www.jp.NetBSD.org/ja/about/redistribution.html

�1�2�$�R���m���>�P�4�2�Æ�u�	�ÿ�’���R���m�±�•�����/�­�	�í�ª�Œ�›�›�����*���°�c�	�¦�;���¹�·�•�M���Œ�·�ú�° :

1. �1�2�$�%�2�
�	�ÿ�’���Œ�R�‡���'���0�Š�	�º�‘�9�“�Á�����	�¦�;�	�»�¼���c�Š�	�×�ä�b�Ü���½�•��� �<
2. ���>�P�4�2�Æ�u�	�ÿ�’���Œ�R�‡���'���0�Š�	�º�‘�9�“�Á�����	�¦�;�	�»�¼���c�Š�	�×�ä�b�Ü�����’���Â�Œ�¾�³�!

�·�Ø�b�R���m / �È�·�'�¿�	�®�	�Œ�ÿ�û�†�²�°��� �<

���	�B�>�}���$�	�_�Œ�'�º�‘�9�“�Á���	�®�	�ê�8�Ü�È�•�<���	�Ö�Œ�'�×�ä�b�Ü�ê�8�Ü�����	�1�C���—�Ù�8�Œ�&�!���÷�ø
�ê�ë�T���®���‘�~�'�À�Á�������&�‡� �ñ�‰�È�•�<

9. NetBSD
NetBSD�'�{�P�	�1�2�$�è�4�2���%���‚�>�E�•�°��� �~�Ó���>�
�2�9���‘�°��� �ê�~�Ü�È�•�<

9.1. �1�2�$�%�2�
�›���‘�°

tar �Æ�u�	�C�z�>�E���3�—���;�2�
�k�À�{�!�� build.sh � �‡�•�$�A�4�����~�%���‚�>�E�•�°� �� NetBSD�	�Ó���>�
�2�9
�ê�~�Ü�È�•�<
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���	 tar �C�z�>�E�	�U�Œ�'�����k�È�~ NetBSD�ê�v�Æ�2���!���Ü�· 50�§�¨�°�0�	�û�2�
�—�Ù�8� ���ª�a�	�œ�Â�¤�Ã�	�ü�½
�ê�D�È�k���‡�È�•�<�!�›�®�%���‚�>�E�•�°� ���Ó���Œ�û�2�
�—�Ù�8�0�~ NetBSD�ê�Ë�‘�!�È�•�<

NetBSD�	�%���‚�>�E�' NetBSD�~�®�� NetBSD�~�'�&�‡ OS�~�®���Ž�	�û�2�
�—�Ù�8�~�®���™�'�ò�T�³�ó�~�%���‚�>�E�~�Ü�È
�•�<�Ù�~�Ü�°�'�*�~�•�Û

# ftp ftp://ftp.NetBSD.org/pub/NetBSD/NetBSD-current/tar_files/src.tar.gz
# tar xzvf src.tar.gz
# ./build.sh -U -m i386 release     .... -U:root �°�F�~�‘�ð , ���	�M�� i386�ž�Y

9.2. X ���D�/�•�´�$�Ò�w���‘�°

# ftp ftp://ftp.NetBSD.org/pub/NetBSD/NetBSD-current/tar_files/xsrc.tar.gz
# tar xzvf xsrc.tar.gz
# cd src
# ./build.sh -u -U -m i386 -x -X ../xsrc release ... -u: �­�� ,-xX X �®�‘�°

9.3. CD-ROM�>�
�2�9���‘�°

# ./build.sh -m i386 iso-image �o�o�o ... CD-ROM�>�
�2�9�‘�ð

10. pkgsrc - �1�2�$�%�2�
�›���1�C���—�Ù�8���‘�°
�N�O�U�Œ�¯�°�‡�€�‡�€�&���;�x�B�w���%���‚�>�E�¹�>���$���2�E�•�°�³�ó�'�����;�x�B�w�0� �Œ�È�¸�È�¸�~�•�<�N�O�U�	���;�x�B
�w�����•�‰���ò�T�³�ó�~�%���‚�>�E�!�����>���$���2�E�•�°�·�ú�Œ�'���Ž�	���•�&�Ä�¼�+�ê�¯�k�"���‡�~�!�h�•�›�¢

�1�2�$�%�2�
�›�����;�x�B�w���%���‚�>�E�¹�>���$���2�E�•�°�g�� NetBSD�~�'�Å�Œ�� pkgsrc���Õ�•�!�È�•�< pkgsrc�~�'�� 13000�§
�¨�°�0�	���;�x�B�w�Œ�Ó�‡�����%���‚�>�E�³�ó�����Æ�0� �Œ�È� �ú�����¸�*�!���‡�È�•�<

pkgsrc�	���‹���¼�ô���+�È�•�<

1. �B�!�&�v�>���›���1�2�$�%�2�
���3�—���;�2�
�À�{�•�°�<
2. �B�!�&�™���´�Ä�����Ó�Y�����%���‚�>�E�•�°�<
3. �>���$���2�E�•�°�<
4. �%���‚�>�E�!�·�Y�Z�›���‚���W�2�9���‘�°�<
5. �¿�	���´���Œ�‚���W�2�9���>���$���2�E�•�°�<

���k�~�' pkgsrc���Ó���Œ�±�½���+�È�!�h�•�< pkgsrc.tar.gz � �‡�•�C�z�>�E���À�{�!���Õ�•�!�È�•�<�����~�'���•���k
�· twitter �A�B�>�8�����~�¯�° mikutter ���>���$���2�E�!�È�•�< make�%�����
���Ó���•�°� ���&�ã�•�°�1�C���—�Ù�8��
�>���$���2�E�!�È�•�<

# cd /usr
# ftp://ftp.NetBSD.org/pub/NetBSD/NetBSD-current/tar_files/pkgsrc.tar.gz
# tar xzvf pkgsrc.tar.gz
(cd /usr/pkgsrc/bootstrap;./bootstrap) .. NetBSD �°�F�	 OS�~�Ó���•�°
# cd /usr/pkgsrc/net/mikutter
# make package-install

pkgsrc.tar.gz �C�z�>�E�	�U�Œ�'�� 12000�§�¨�°�0�	�1�C���—�#�8���%���‚�>�E�!���>���$���2�E�•�°�»�Í�ê�D�È�k���‡�È�•�<�!�›�®�%���‚�>�E�•�°� ��

10.1. git ���>���$���2�E�!���+�°

# cd /usr/pkgsrc/devel/git-base
# make install
# which git
/usr/pkg/ bin /git

10.2. baserCMS���>���$���2�E�!���+�°

�¤���º�& CMS�'�����	�³�ó�~�>���$���2�E�~�Ü�È�•�<

# cd /usr/pkgsrc/www/ap-php ... php54+apache
# make package-install      .... �&�ã�•�°�1�C���—�Ù�8�ê� �A�%���‚�>�E�¹�>���$���2�E
# vi /usr/pkg/etc/httpd/httpd.conf
LoadModule php5_module lib/httpd/mod_php5.so
AddHandler application/x-httpd-php .php
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# cd /usr/pkgsrc/converters/php-mbstring
# make package-install

# vi /usr/pkg/etc/php.ini
extension=mbstring.so

baserCMS�' MySQL���>���$���2�E�!�&�����®�Õ�•�~�Ü�È�•�ê���Õ�•�•�°�M��
# cd /usr/pkgsrc/databases/php-mysql  ... php+mysql �>���$���2�E
# vi /usr/pkg/etc/php.ini
extension=mysql.so

# vi /usr/pkg/etc/httpd/httpd.conf
DirectoryIndex index.php index.html

# vi /etc/rc.conf
apache=YES
# cp /usr/pkg/share/examples/rc.d/apache/etc/rc.d/apache
# /etc/rc.d/apache start

basercms.net�›�� zip �C�z�>�E���3�—���;�2�

# cd /usr/pkg/share/httpd/htdocs
# unzip basercms-2.1.2.zip
# chown -R www.www basercms
# http://localhost/basercms
�t�x�~�	�8�Ç�—����� �‚�$�§�2�
�ê�
�2�E�~�Ç�/�~���°�é�é

pkgsrc���±�•�M����
# cd /usr/pkgsrc/www/php-basercms
# make package-install

10.2.1. SSL �.�7

�¸�2�b�	�C�z�>�E���;�7�!���� httpd.conf �	�%�
�������F�!���� apache���ÿ�ï�Ë�!�È�•�<

/usr/pkg/etc/httpd/httpd-ssl.conf
SSLCertificateFile
SSLCertificateKeyFile
SSLCertificateChainFile

/usr/pkg/etc/httpd/httpd.conf
Include etc/httpd/httpd-ssl.conf ... �%�
�����'�*�•

10.2.2. �±�à�0 Wordpress

# cd /usr/pkgsrc/www/php-ja-wordpress
# make package-install

10.3. LibreOffice ���Ë�›�!���+�°

LibreOffice ���>���$���2�E�!���+�È�!�h�•�<

# cd /usr/pkgsrc/misc/libreoffice
# make package-install
    : 9 �g�Ÿ�����‡�›�›�(�È�•�<
# which libreoffice
/usr/pkg/bin/libreoffice

10.4. IRC �A�B�>�8�������Ë�›�!���+�°

IRC�A�B�>�8����� �!��  hexchat ���>���$���2�E�!�È�•�<

# cd /usr/pkgsrc/chat/hexchat
# make package-install
#hexchat
# �v�2���Ú�È�Å�è�~  http://Libera.Chat �;�7�!�È�•�<
# �f�:���”�E�Œ #netbsd ���;�7�!�È�•�<

# �.�7���.�7���>���5�C�Ù�2�$���F�‡���Ô�ˆ���C�������~�C�������Ú�/�~���É�G�	�“�Á�ê�!�k�°�	�����!�È�•�<
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10.5. aws/kubectl �%�����


AWS���£�‘�•�°�%�����
�' net/py-awscli �Œ�¯�(�È�•�<

# cd /usr/pkgsrc/net/py-awscli
# make package-install
# which aws
/usr/pkg/ bin /aws
% aws
Note: AWS CLI version2, the latest major version of the AWS CLI, is now stable and recommendedfor general use. For

usage: aws [options] <command> <subcommand> [<subcommand> ...] [parameters]

kubectl �'  net/kubectl �Œ�¯�(�È�•�<

# cd /usr/pkgsrc/net/kubectl
# make package-install
# which kubectl
/usr/pkg/ bin /kubectl
% kubectl
kubectl controls the Kubernetes cluster manager.

Find more information at: https://kubernetes.io/docs/reference/kubectl/overview/

10.6. �¦�ÿ�!���‡�°�‚���W�2�9���ù�‰�°

cd /usr/pkgsrc/pkgtools/revbump
make package-install
finddepends lang/rust .... rust �Œ�¦�ÿ�!���‡�°�‚���W�2�9���ù�‰�°

10.7. �>���$���2�E�•�°�1�C���—�Ù�8�	�B�>�}���$���ä�¢�•�°

�¯�°�1�C���—�Ù�8�	�1�2�$�%�2�
���Ž�	���•�Œ�4�(�v�d�"�‡�‡�	�›�'���1�C���—�Ù�8�Œ�D�È�k�°�B�>�}���$�Œ�b�› �k���‡�È�•�<
GNU�SBSD�SMIT�SApache�&�Ž�í�˜�&�B�>�}���$�®�¯�k�"���í�˜�&�B�>�}���$���ö�!�•�Y�¦�k�"�d�����K�º�Œ�¯�½�·�B�>�}���$�Œ�‘
�(�"�d�·�®�	�&�Ž���È�¸�È�¸�~�•�<  pkgsrc �~�'�� pkgsrc�Œ�D�È�k�°�1�C���—�Ù�8�	�B�>�}���$���¸�*�!���‡�È�•�<�Ó���Œ�Ð���+
�È�!�h�•�<

% cd /usr/pkgsrc/licenses ... �B�>�}���$�¦�M�ê�*�È�½���‡�°
% ls |wc -l
228
% ls |head
2-clause-bsd
3proxy- 0.5-license
CVS
acm-license
adobe-acrobat-license
adobe-flashsupport-license
amap-license
amaya-license
amazon-software-license
amiwm-license

:

�â�7�	�B�>�}���$�����Ó�1�C���—�Ù�8�	�>���$���2�E���N�
�•�°�›�Ž�•�›�'��  /etc/mk.conf �C�z�>�E�~�7�x�!�È�•�<�3�	�a�™�Ž
�¯�°�1�C���—�Ù�8�	�B�>�}���$���Ö�Y�¦�k�°�›�Ž�•�›�����Ê���~�g�ú�°��� �ê�~�Ü�È�•�<

% grep ACCEPTABLE /etc/mk.conf |head
ACCEPTABLE_LICENSES+= ruby-license
ACCEPTABLE_LICENSES+= xv-license
ACCEPTABLE_LICENSES+= mplayer-codec-license
ACCEPTABLE_LICENSES+= flash-license
ACCEPTABLE_LICENSES+= adobe-acrobat-license
ACCEPTABLE_LICENSES+= adobe-flashsupport-license
ACCEPTABLE_LICENSES+= skype-license
ACCEPTABLE_LICENSES+= lha-license
ACCEPTABLE_LICENSES+= opera-eula
ACCEPTABLE_LICENSES+= lame-license
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10.8. pkgsrc/packages

�%���‚�>�E�!�·�‚���W�2�9�'�� pkgsrc/packages�°�c�Œ�ë�ð�†�k�È�•�<

% cd /usr/pkgsrc/packages/All/
% ls *.tgz |head
GConf-2.32.4 nb7.tgz
GConf-ui- 2.32.4 nb11.tgz
ORBit2-2.14.19 nb4.tgz
SDL-1.2.15 nb7.tgz
SDL_mixer-1.2.12 nb5.tgz
acroread9-jpnfont- 9.1.tgz

:
# pkg_add gedit-2.30.4nb17.tgz  ... �>���$���2�E
# pkg_info                      ... �Ô�2�“�Á
# pkg_del gedit                 ... �3�Í

10.9. pkgsrc �Œ�š�›�%�}�!�·�‡

# cd /usr/pkgsrc/pkgtools/url2pkg
# make package-install
# cd /usr/pkgsrc/ �9�:���E / �˜�_
# url2pkg �3�—���;�2�
 URL
Makefile � �›�ê�~�Ü�°

10.10. /usr/pkgsrc �°�c�	�
���Ò�P���$

# cd /usr/pkgsrc/pkgtools/lintpkgsrc
# make package-install
# cd /usr/pkgsrc;cvs update -PAd  ... /usr/pkgsrc ���Õ���Œ�•�°
# lintpkgsrc -pr   ....  �����&�½�·���>�P�4�‚���W�2�9�����•
# lintpkgsrc -or   ....  �����&�½�·�1�2�$�C�z�>�E�����•
# lintpkgsrc -mr   ....  �1�2�$�C�z�>�E�	�f�Ù���A�v�w�ê /usr/pkgsrc � ���½���‡�°�›

10.11. pkgsrc �	�­��

pkg_chk���±�•�»�Í

# cd /usr/pkgsrc/pkgtools/pkg_chk
# make package-install
# cd /usr/pkgsrc
# cvs update -PAd
# pkg_chk -u         .... ���‡�‚���W�2�9���%���‚�>�E�!���­���•�°

pkg_rolling-replace ���±�•�»�Í : �¦�ÿ�&�M�Œ�§�½���­���•�°

# cd /usr/pkgsrc/pkgtools/pkg_rolling-replace
# make package-install
# cd /usr/pkgsrc
# cvs update -PAd
# pkg_rolling-replace -u

10.12. �1�2�$�%�2�
�	�­��

http://cvsweb.NetBSD.org/
# cd src
# cvs update -PAd                 ... �Õ���Œ�­��
# cvs update -Pd -r netbsd-7      ... NetBSD7.0
# cd pkgsrc
# cvs update -PAd                 ... �Õ���Œ�­��
# cvs update -Pd -r pkgsrc-2015Q3 ... 2015Q3 �Œ�­��

10.13. ���x�p�Æ�2���¹�%�}����

http://www.NetBSD.org  ��  Support �� Report a bug / Query bug database.
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10.14. The Attic Museum

https://wiki.netbsd.org/attic_museum

�
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11. NetBSD� �ƒ�2�$�À�Á
�±�à NetBSD�/�2�6�2�x�E�2���'���±�à�›�¼�	�™�2�����1�2�$�>�d�����Œ�í�}�!���ƒ�2�$�m�À� �}�h�P�2�Ä���Õ�•�!����
NetBSD�&�ã�	�a�b���È� �ú���‡�È�•�<�™�2�����1�2�$�Ç���C�z�p���$�
�	�Ê�Ë�º�&�í�}�ê�·�ú���k�� 2014�Z 2�H�Œ�¾�Ì 1
�• OSC�8�§�2�
�À���Ö�Õ�!���‡�È�•�<

11.1. �ƒ�2�$�m�À

�™�2�����1�2�$�&�ã�	�>�d�����~�'���·�‡���‡�Í 1.8m�����	�¡�Î� �Ï�ß�Ì�Ó�����	�ƒ�2�$���m�À�!�È�•�<�›�¼���~�	�>�d�����{�|
�Œ�����²�����Õ���	�ì�Ë�ð�Z���À�Á�!���•� �!�È�•�<

11.2. �}�h�P�2�Ä

�}�h�P�2�Ä�~�'�� NetBSD�Œ�&�•�°�a�b���\�Œ�È� �ú���’���!�����m�Ì�Â�~�Ç���2�~�Ü�&�‡���•�&�a�b���>�d�����š�Œ�È� �ú���‡�È
�•�<�{�|�¼�Œ�¯�°�ô�ß�A�µ���¹�%���O���2�5�´�Ä�����¹���b���¹�A�B�C���D�2�E���2�ê���ë�ì�Œ�Ï�7�&�a�b�®�È� �ú���‡�È�•�<

11.3. �´�2�E�&�ã�È� �ú

NetBSD�ƒ�2�$�~�'�� NetBSD�	�´�2�E�S�� NetBSD�ê�v�Æ�2���!���‡�°�¹�v�Æ�2���!���•� �!���‡�°�¹�+�/�&�ê�q�Ü�~�Õ�•�!���‡�°�1
�C���—�Ù�8�Œ�&�ã�!�·�´�2�E�����¸�Û�½���’�½���‡�È�•�<  OS�	�À�Á�'�-�ù�Œ�&�(�ê�¸�~�� OS�{�W�S NetBSD�Œ�Ó�‡���k�(�•�ê�(�	
�a�Ð�~�x�U�!���®���•�	�'���
�¥�~�!�·�ê���´�2�E�&���a�Ð�~�š�›���›�½���®���d�È�•�<�›�†�"���&�‡�	�~���f�Œ�®�Ö�Y�4�½���®
���‡�S�•�����Ñ�k�·�ò�6�>���	�´�2�E�Œ� �á�ê�m�°� ���ƒ�2�$� �Ý�Œ�ì�á�ê�ë�È�k�����¡�‡�®�����&�‡�Œ�À���ë�Á ��� �ê�¯�(�È
�•�<

�+���½�·�2�´�2�E�*�›�/ http://togetter.com/li/566230

���������´�2�E�‘�ð�	�Š�‹ http://togetter.com/li/554138

12. �™�2�����1�2�$�Ç���C�z�p���$ NetBSD�ƒ�2�$���	�Ô�Z
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OSC2023 Online/Hokkaido https://togetter.com/li/2165257 146

OSC2023 Online/Nagoya https://togetter.com/li/2142714 885

AsiaBSDCon2023 � OSC2023 Tokyo/Spring https://togetter.com/li/2112458 1704

OSC2023 Online/Spring https://togetter.com/li/2094211 914

OSC2023 Online/Osaka https://togetter.com/li/2060234 1723

OSC2022 Online/Fukuoka https://togetter.com/li/1977568 1055

KOF2022 https://togetter.com/li/1970580 1600

OSC2022 Online/Fall https://togetter.com/li/1964480 1600

OSC2022 Online Hiroshima https://togetter.com/li/1950893 1161

ODC2022 Online https://togetter.com/li/1938050 1559

OSC2022 Online/Kyoto https://togetter.com/li/1921498 2275

OSC2022 Online/Hokkaido https://togetter.com/li/1905889 1677
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netbsd-advocacy�
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NetBSD machines at Open Source Conference 2020
Osaka

http://mail-index.netbsd.org/netbsd-advocacy/2020/01
/28/msg000823.html
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https://github.com/ebijun/osc-demo/blob/master/README.md

�‘�ð�»�Í��

https://github.com/ebijun/NetBSD/blob/master/Guide/Paper/sphinx.rst

187 OSC2023������ http://www.re.soum.co.jp/~jun/OSC2023hokkaido.pdf

186 OSC2023�˜���a http://www.re.soum.co.jp/~jun/OSC2023nagoya.pdf

185 OSC2023�t�•�\ http://www.re.soum.co.jp/~jun/OSC2023tokyospring.pdf

184 OSC2023�j�— http://www.re.soum.co.jp/~jun/OSC2023osaka.pdf

183 OSC2022�†�Ø http://www.re.soum.co.jp/~jun/OSC2022fukuoka.pdf

182 KOF2022 http://www.re.soum.co.jp/~jun/KOF2022.pdf

181 OSC2022�t�•�¶ http://www.re.soum.co.jp/~jun/OSC2022tokyofall.pdf

180 OSC2022�–�æ http://www.re.soum.co.jp/~jun/OSC2022hiroshima.pdf

179 ODC2022 http://www.re.soum.co.jp/~jun/ODC2022.pdf

178 OSC2022�•�� http://www.re.soum.co.jp/~jun/OSC2022kyoto.pdf

177 OSC2022������ http://www.re.soum.co.jp/~jun/OSC2022hokkaido.pdf

176 OSC2022�˜���a http://www.re.soum.co.jp/~jun/OSC2022nagoya.pdf

175 OSC2022�t�•�\ http://www.re.soum.co.jp/~jun/OSC2022tokyospring.pdf

174 OSC2022�j�— http://www.re.soum.co.jp/~jun/OSC2022osaka.pdf
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13. NetBSD AGM2023: Annual General Meeting, May 13, 21:00
UTC

http://mail-index.netbsd.org/netbsd-announce/2023/05/05/msg000348.html

America/Los_Angeles Sat May13 14: 00: 00 PDT2023
America/Denver Sat May13 15: 00: 00 MDT2023
America/Winnipeg Sat May13 16: 00: 00 CDT2023
America/New_York Sat May13 17: 00: 00 EDT2023
Europe/London Sat May13 22: 00: 00 BST2023
Europe/Berlin Sat May 13 23: 00: 00 CEST2023
Europe/Sofia Sun May14 00: 00: 00 EEST2023
Europe/Moscow Sun May14 00: 00: 00 MSK2023
Asia/Calcutta Sun May 14 02: 30: 00 IST 2023
Asia/Bangkok Sun May14 04: 00: 00 +07 2023
Asia/Manila Sun May 14 05: 00: 00 PST2023
Asia/Tokyo Sun May14 06: 00: 00 JST 2023
Australia/Adelaide Sun May 14 06: 30: 00 ACST2023
Australia/Melbourne Sun May 14 07: 00: 00 AEST2023
Pacific/Auckland Sun May 14 09: 00: 00 NZST2023

13.1. Introduction

<Cryo> please return to your seats.  The show is about to begin.
* Cryo opens curtains
<leot> Welcome to The NetBSD Foundation Annual General Meeting 2023!
<leot> .
<leot> I will be the voice bot^W^Wmoderator for this year.
<leot> .
<leot> In the agenda we will have reports from:
<leot>  - board
<leot>  - secteam
<leot>  - releng
<leot>  - finance-exec
<leot>  - admins
<leot>  - pkgsrc-pmc
<leot>  - pkgsrc-security
<leot>  - gnats
<leot> .
<leot> If there are any last-minute additions please /msg me!
<leot> .
<leot> Q&A will be at the end.
<leot> .
<leot> When Q&A begins please /msg me "I have question for <team>"
<leot> or "I have question for <nick>" and I will give you voice
<leot> when it is your turn.
<leot> .

13.2. Board of Directors

<leot> It's Cryo turn with welcome and board presentation. Cryo, please go ahead!
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<Cryo> -
<Cryo> - submitted by billc for board:
<Cryo> -
<Cryo>  Hello, and welcome to the 21st Annual General Meeting of The
<Cryo>  NetBSD Foundation.
<Cryo> -
<Cryo> First off, I'd like to thank leot for volunteering to
<Cryo>  handle moderating and admins for doing the behind the scenes
<Cryo>  magic to make this event (and all our communication) possible.
<Cryo> -
<Cryo> We are on the cusp of releasing NetBSD-10 after over 3 years of
<Cryo>  development with innovative new features, improvements, and more
<Cryo>  bug fixes. Your commits are very much appreciated, as is your
<Cryo>  continued support of the foundation.
<Cryo> -
<Cryo> Now on to the report from the Board of Directors:
<Cryo> -
<Cryo>  The NetBSD Foundation Board of Directors presents a consolidated
<Cryo>  list of the relevant and major actions that occurred since last
<Cryo>  AGM.  Quite a few discussions, actions, and follow-ups crossed
<Cryo> multiple meetings. Very few meetings resulted in not reaching
<Cryo>  quorum. Check our weekly meeting minutes in:
<Cryo>  localsrc/tnf/board/minutes for the latest on our progress.
<Cryo>  During this period, new director(s) were elected by the members
<Cryo>  and officers were renewed or installed.
<Cryo> ?
<Cryo>  We continued with our Bronze level sponsorship support of
<Cryo>  BSDcan, AsiaBSDcon, and EuroBSDcon to improve our representation
<Cryo>  at conferences and developer summits.
<Cryo> -
<Cryo>  We participated in the Google Summer of Code for 2022 and
<Cryo>  attended the virtual Google Summer of Code Mentor Summit. We
<Cryo>  are currently participating in GSoC this year with 3 students!
<Cryo> -
<Cryo>  o - Linux Syscalls: A Tale of Two Binaries
<Cryo>  o - Update Atheros Wi-Fi driver(s) for new Wi-Fi stack
<Cryo>  o - Port the Enlightenment desktop environment to NetBSD
<Cryo> -
<Cryo>  Like last year, we have provided core with a pre-approved,
<Cryo>  reasonable budget, to spend as they see most fit without an
<Cryo>  additional confirmation step from us.
<Cryo> -
<Cryo>  We continued to improve our interaction and relationships with
<Cryo>  vendors, as well as participating in industry PSIRT/CSIRT
<Cryo>  with commercial vendors and other open-source projects.
<Cryo> -
<Cryo>  The funded contracts continued for:
<Cryo>  o - improvements in release engineering
<Cryo>  o - improvements in WiFi
<Cryo> -
<Cryo>  We are halfway through a fundraising campaign, many many other
<Cryo>  minor things like approving developer expenditures and renewing
<Cryo>  our copyright.
<Cryo> -
<Cryo>  The new voting system was successfully used for a board seat opening.
<Cryo> -
<Cryo>  In memoriam, we are dedicating NetBSD-10 to the memory of
<Cryo>  Ryo Shimizu (ryo@), who has passed beyond the rim this year. We are
<Cryo>  eternally grateful for all of his contributions during the last 13
<Cryo>  years. We are honored to have had his support and friendship at
<Cryo>  AsiaBSDcon and beyond.
<Cryo> -
<Cryo> [pausing for a moment of silence]
<Cryo>  It has been an honor and pleasure to continue working with
<Cryo>  leot, khorben, mlelstv, nia, riastradh, and wiz to accomplish all
<Cryo>  that we have in this year.
<Cryo> -
<Cryo> .eof
<Cryo> -

13.3. Socialmedia
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<Cryo> - submitted for socialmedia by billc:
<Cryo> -
<Cryo> A non-scientific representation of Social Media Presence:
<Cryo> -
<Cryo> Twitter: (very active)
<Cryo> @netbsdstill has 10, 000 followers
<Cryo> @pkgsrchas 704 followers up from 685
<Cryo> -
<Cryo> -
<Cryo> We have an account on the distributed social network
<Cryo> ActivityPub ( 'the fediverse' or better known as Mastodon), where we
<Cryo> have a small but dedicated fan base:
<Cryo> -
<Cryo> @netbsd@mastodon.sdf.org has 1077 followers up from 230 (very active)
<Cryo> -
<Cryo> -
<Cryo> Facebook:3, 200 up from 2, 000 members (not really active)
<Cryo> -
<Cryo> On IRC our numbers have stabilized. To help improve connectivity, we
<Cryo> have a Matrix bridge to our IRC channel.
<Cryo> -
<Cryo> irc.libera.chat users: (very very active)
<Cryo> #NetBSD: 276 up from 228
<Cryo> #NetBSD-code: 59 still
<Cryo> #pkgsrc: 107 up from 102
<Cryo> -
<Cryo> .eof

13.4. Security-team

<Cryo> - submitted by billc for secteam:
<Cryo> -
<Cryo> This is a brief report for security-team.
<Cryo> -
<Cryo> Since last AGM, there have been4 NetBSD Security Advisories:
<Cryo> -------------------------------------------------------------
<Cryo> NetBSD-SA2022-004 procfs( 5) missing permission checks
<Cryo> NetBSD-SA2022-003 Race condition in mail.local( 8)
<Cryo> NetBSD-SA2022-002 Coredump credential reference count leak
<Cryo> NetBSD-SA2022-001 PPPoE discovery phase memory corruption
<Cryo> -
<Cryo> There have been numerous bug fixes applied to the tree, pulled
<Cryo> up to the NetBSD-10 branch, and in the NetBSD-9 releases.
<Cryo> -
<Cryo> NetBSD continues to be representedin a product security incident
<Cryo> response working groupwith other operating system vendors, as well
<Cryo> as a direct contact team with other BSD projects. This framework
<Cryo> allows us to better work with vendors requiring an embargoed and/ or
<Cryo> coordinated release with other operating systems. We can begin
<Cryo> working on issues that affect NetBSD much faster, instead of only
<Cryo> notified after an embargo is lifted. We are expanding the number
<Cryo> of vendors as time goes on, as well as participating in FIRST.
<Cryo> -
<Cryo> This is teaching us quite a bit of where we needed to improve our
<Cryo> process, which is currently on-going.
<Cryo> -
<Cryo> Submitted respectfully on behalf of the security-officer(s),
<Cryo> the security-team, and the sirt team.
<Cryo> -
<Cryo> .eof

13.5. Release Engneering

<Cryo> - submitted by martin for releng:
<Cryo> -
<Cryo>  We are:
<Cryo>   abs agc bouyer he jdc martin msaitoh phil reed riz
<Cryo>   sborrill snj
<Cryo> -
<Cryo>  Since the last meeting, we have:
<Cryo>  o - Released NetBSD 9.3
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<Cryo>  o - Processed hundreds of pullup requests.
<Cryo>  o - Branched netbsd-10 but did not get close to the 10.0
<Cryo>   release yet
<Cryo>  o - Continued preparations to make the build cluster
<Cryo>   independent from cvs
<Cryo> -
<Cryo>  We had hoped to have a 10.0 release by now, but we
<Cryo>  are running into a few serious blockers, especially
<Cryo>  the new DRM/KMS code does not work well on many
<Cryo>  machines yet. We would like to move to a newer version
<Cryo>  of OpenSSL on that branch too, the version landed in
<Cryo>  -current a few days ago and is being tested on varous
<Cryo>  architectures. Many thanks to Christos for his great
<Cryo>  (and tedious) work on this!
<Cryo> -
<Cryo>  You can find details about the 10.0 release state
<Cryo>  at https://wiki.netbsd.org/releng/netbsd-10/.
<Cryo> -
<Cryo>  We hope to sort out the future handling of OpenSSL on
<Cryo>  the netbsd-9 branch soon too, and when that works out
<Cryo>  will create a 9.4 release (probably before 10.0).
<Cryo> -
<Cryo>  To close, I would like to remind everyone that release
<Cryo>  branches only improve because developers took the time
<Cryo>  to test their changes on the branch and submit a
<Cryo>  pullup request. We have been pretty good with this,
<Cryo>  and pulled up lots of security and usability improvements,
<Cryo>  as well as bug fixes to the various active branches.
<Cryo>  This is good for our users, thank you to everyone who
<Cryo>  cared and made it possible.
<Cryo> -
<Cryo> .eof

13.6. Finance-exec

<Cryo> - submitted by riastradh for finance-exec
<Cryo> -
<Cryo>  Finance-exec maintains The NetBSD Foundation's financial records
<Cryo>  and assets at the board's direction.  We make sure the books are
<Cryo>  balanced and we send thank-you letters to donors so they can get
<Cryo>  tax deductions (in the US).
<Cryo> -
<Cryo>  We are:
<Cryo>  o - christos (Christos Zoulas)
<Cryo>  o - reed (Jeremy C Reed)
<Cryo>  o - riastradh (Taylor R Campbell)
<Cryo> -
<Cryo>  We keep the books with ledger-cli <https://www.ledger-cli.org/>,
<Cryo>  which we've been doing for a few years now, and use it to
<Cryo>  prepare the public financial report and internal reports with
<Cryo>  more detail.  This way we have an audit trail, under source
<Cryo>  control, for all changes to the log of all transactions by TNF,
<Cryo>  which we reconcile with statements from financial institutions
<Cryo>  and payment processors.
<Cryo> -
<Cryo>  The NetBSD Foundation's public 2022 financial report is at:
<Cryo>  https://www.NetBSD.org/foundation/reports/financial/2022.html
<Cryo> -
<Cryo>  Highlights:
<Cryo>  o - We have net assets of a little over 220k USD.
<Cryo>  o - We took in 44k USD last year -- just short of our usual
<Cryo>   fundraising target of 50k USD.
<Cryo>  o - We spent only 16k USD -- which means we're not spending
<Cryo>    enough!  Need to fund more projects and hardware upgrades (in
<Cryo>    the works).
<Cryo>  o - Late 2021/early 2022 we considered investing TNF cash in index
<Cryo>    funds instead of letting it languish in a bank account, but we
<Cryo>    held off and, well, that was prescient of us.
<Cryo> -
<Cryo>  We have also started to automate the donation thank-you process.
<Cryo>  It's semiautomated right now, but still takes manual effort to
<Cryo>  click a dozen different buttons to process an RT ticket, which
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<Cryo>  takes time away from other things like updating OpenSSL.  We had
<Cryo>  a GSoC student last summer to help with the automation who we'll
<Cryo>  be bringing back shortly to finish the job.
<Cryo> -
<Cryo>  Happy to answer any questions about what finance-exec does!
<Cryo>  Thanks, -finance-exec
<Cryo> -
<Cryo> .eof

13.7. Admins

<Cryo> - submitted by spz for admins:
<Cryo> -
<Cryo> good localtime() all
<Cryo> ,
<Cryo> adminsis the following people:
<Cryo> christos, dogcow, kim, mspo, phil, riastradh, riz, seb, soda, spz, tls
<Cryo> ,
<Cryo> Statistics:
<Cryo> - admins runs the following TNF systems:
<Cryo> @ TastyLime
<Cryo> +8 hardware systems and 6 Xen guests
<Cryo> =1 earmv7hf, the rest amd64
<Cryo> @ Columbia University
<Cryo> +11 hardware systems and 4 Xen guests,
<Cryo> =2 i386 guests, the rest amd64
<Cryo> @ Washington University
<Cryo> +7 hardware systems and 2 Xen guests
<Cryo> =1 earmv7hf and the rest amd64
<Cryo> @ Regensburg (commercial housing)
<Cryo> +2 hardware systems, one of them with 2 Xen guests,
<Cryo> =all amd64
<Cryo> ,
<Cryo> - CDN services donated by Fastly
<Cryo> ,
<Cryo> NetBSD versionsin use:
<Cryo> 1 pre- 8.1 (earmv7hf, a console server)
<Cryo> 1 8.1_STABLE (earmv7hf, a console server)
<Cryo> 2 9.0_STABLE
<Cryo> 5 9.1_STABLE
<Cryo> 13 9.2_STABLE
<Cryo> 3 9.3_STABLE
<Cryo> 2 9.99.*
<Cryo> 4 10.0_BETA
<Cryo> ,
<Cryo> Changes:
<Cryo> tessa (@WWU) has been prepared for automated donations handling for
<Cryo> finance-exec
<Cryo> ,
<Cryo> The host that archive runs on got 15T more disk space this year,
<Cryo> 10T of which were used to expand archive; there is some still unassigned.
<Cryo> ,
<Cryo> Notable plans:
<Cryo> Getall 8. x systems updated.
<Cryo> This is a bit finicky since the console servers do not have their own
<Cryo> consoles attached, so if an update doesn't succeed (like it did for
<Cryo> nycons) there will be no console at that site until someone can organize
<Cryo> a site visit, and thus, also no further kernel updates and/ or rescues
<Cryo> after panics.
<Cryo> ,
<Cryo> Also we need to start planning hardware replacements.
<Cryo> ,
<Cryo> Thanks to riz, tls and phil for their resources, time
<Cryo> and blood sacrifices, too. :}
<Cryo> ,
<Cryo> .eof

13.8. pkgsrc-pmc

<Cryo> - submitted for pkgsrc-pmc by gdt:
<Cryo> -
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<Cryo> The pkgsrc team kept pkgsrc-current up to date and in good working
<Cryo> order, and delivered four -- the 75th through the 78th -- stable
<Cryo> branches, both source code and binary packages. pkgsrc having
<Cryo> on-time high-quality stable branches is routine.
<Cryo> -
<Cryo> The pkgsrc team has welcomed a number of new developers.
<Cryo> -
<Cryo> More upstream packages fail to build on some platforms. While pkgsrc
<Cryo> has attempted to mitigate this somewhat, older platforms such as
<Cryo> NetBSD8 -- much more than a year ago -- are increasingly losing
<Cryo> packages that have complicated and difficult build requirements.
<Cryo> NetBSD8 does appear to remain usable for servers with packages that
<Cryo> merely need Cand non-bleeding-edge C++. There are few to no people
<Cryo> struggling to resolve this; pkgsrc has effectively desupported NetBSD
<Cryo> 8 despite it not being formally EOL.
<Cryo> -
<Cryo> Rust support still requires significant effort, but during the past
<Cryo> year this has been routine.
<Cryo> -
<Cryo> Wecontinue to prune abandoned-by-upstream and long-broken packages.
<Cryo> This includes old versions of python modules added solely to support
<Cryo> python 2.7 when there are no packagesin pkgsrc with that old version
<Cryo> as a dependency.
<Cryo> -
<Cryo> There are binary package builds for the upcoming NetBSD10 for a
<Cryo> number of architectures, including over 26000 for aarch64 for 2023Q1,
<Cryo> and just under that for x86_64 for 2022Q4.
<Cryo> -
<Cryo> -- gdt, for pkgsrc-pmc
<Cryo> .eof

13.9. pkgsrc-security

<leot> Thanks Cryo! It's now drscream turn for pkgsrc-security! drscream please go ahead!
<drscream> The mission of the pkgsrc Security Team is to ensure that the ever-growing
<drscream> ecosystem of third party software is either safe to use or at least be sure
<drscream> people are aware of the known vulnerabilities.
<drscream>         -
<drscream> Our members monitor publicly available vulnerability feeds, mainly CVE.
<drscream>         -
<drscream> We aggregate received advisories believed to impact pkgsrc into the pkgsrc
<drscream> vulnerability list. When time allows we try to notify individual package
<drscream> MAINTAINERs and locate, commit patches to fix the vulnerabilities.
<drscream>         -
<drscream> Since 2021 our ticket handling crew is currently only 2 people, unfortunately
<drscream> pretty understaffed. We are looking and welcome people volunteering to join
<drscream> us!
<drscream>         -
<drscream> Currently handling tickets are:
<drscream>  - Leonardo Taccari <leot>
<drscream>  - Thomas Merkel <tm>
<drscream>         -
<drscream> The other current members of the team are:
<drscream>  - Alistair G. Crooks <agc>
<drscream>  - Daniel Horecki <morr>
<drscream>  - Thomas Klausner <wiz>
<drscream>  - Tobias Nygren <tnn>
<drscream>  - Ryo ONODERA <ryoon>
<drscream>  - Travis Paul <tpaul>
<drscream>  - Fredrik Pettai <pettai>
<drscream>  - Joerg Sonnenberger <joerg>
<drscream>  - Tim Zingelman <tez>
<drscream>         -
<drscream> The year in numbers:
<drscream> In 2022, the vulnerability list had 1378 lines added to it (692 less than last
<drscream> year) for a total of 26430 known vulnerabilities.
<drscream> In 2022, the ticket queue received 26430 new advisories (3974 more than last
<drscream> year). Of these 26430 new advisories:
<drscream>  stalled:  1     ( 0.0%)
<drscream>  resolved: 1899  ( 7.2%) (affecting pkgsrc packages)
<drscream>  rejected: 24530 (92.8%) (no impact or duplicates)
<drscream>         -
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<drscream> The current count of vulnerable packages in pkgsrc-current is 740 (12 more
<drscream> than last year), in pkgsrc-stable is 750 (17 more than last year).
<drscream> See the periodic email to packages@NetBSD.org for the list.  We can always
<drscream> use help locating and committing security patches, in particular for the
<drscream> many of these that are maintained by pkgsrc-users.
<drscream>         -
<drscream> We encourage all developers to help us keep the vulnerability list up-to-date.
<drscream> If you become aware of a security issue or perform a security update in pkgsrc
<drscream> please edit the list. You don't need any special privilege for this.
<drscream> You'll find the list in localsrc CVS repository:
<drscream>  localsrc/security/advisories/pkg-vulnerabilities
<drscream> The team periodically signs off and uploads new revisions to ftp.NetBSD.org.
<drscream> If you prefer, you can contact us to make the edits, just by emailing the
<drscream> info to pkgsrc-security@.
<drscream>         -
<drscream> Please join the pkgsrc Security ticket handling crew, we're pretty understaffed
<drscream> at the moment! Feel free to get in touch with us for additional details or an
<drscream> introduction.
<drscream>         -
<drscream> EOF
<leot> Thank you drscream!

13.10. GNATS Updates

<leot> dholland will updates us about GNATS, dholland, please go ahead!
<dholland> Here's the bug database report since the last AGM (12 months):
<dholland>
<dholland> GNATS statistics for 2022 (as of May 13 2023)
<dholland>
<dholland> New PRs this year: 559, of which 353 are still open.
<dholland> Closed PRs this year: 473. Net change: +86.
<dholland> Total PRs touched this year: 837.
<dholland> Oldest PR touched this year: 1677.
<dholland> Oldest open PR: 1677; PR ignored for the longest: 3019.
<dholland>
<dholland> Total number open: 6034
<dholland>
<dholland> This year we have finally slipped past 6000 open, probably alas
<dholland> for good until we can get some material changes to the way
<dholland> things are done. Not that 6000 is materially that much different
<dholland> from 5900, but it's been a psychological barrier for some
<dholland> time. This is the weekly plot:
<dholland>                                                    * *   6100
<dholland>                                                 * *****
<dholland>                                    *       *************
<dholland>                          **     **** *******************
<dholland>    *                ************************************
<dholland>    **        *******************************************
<dholland>    ***************************************************** 5920
<dholland>
<dholland> After making some progress around last year's AGM the count has
<dholland> basically been creeping steadily up all year. On a couple
<dholland> occasions we almost hit 6000, noticed in time, and closed a few,
<dholland> but the additional influx after branching -10 defeated that.
<dholland>
<dholland> Note that the variation shown in this graph is only around 3% of
<dholland> the total. If it used zero as the origin the limits of ASCII
<dholland> plots would leave the line entirely flat; so it could all be
<dholland> worse.
<dholland>
<dholland> Once again this year there are fewer new PRs than last
<dholland> year. This is, as always, a mixed blessing, because the influx
<dholland> also seems to be a measure of community engagement.
<dholland>
<dholland> If anyone was wondering, the oldest open PR (PR 1677) is about a
<dholland> panic in unionfs, which this year riastradh confirmed still
<dholland> happens, and the most untouched PR (PR 3019) is about NFS export
<dholland> permissions being per-volume rather than controllable on an
<dholland> individual subtree basis.  Both of these are fairly intractable
<dholland> problems, as they have been the last several years, but it would
<dholland> certainly be nice to see either retired this coming year if
<dholland> anyone feels the urge.
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<dholland>  Because there's some question as to what's actually in this
<dholland> large backlog, this year I decided to sample it. I picked 200
<dholland> open PRs using shuffle(1), took the oldest 100 of them, and
<dholland> examined them all briefly, with the following results:
<dholland>  - 8 feature requests, more than half with patches
<dholland>  - 20 reports where nothing is currently broken, including 5
<dholland>    that had been reported fixed and never closed;
<dholland>  - 10 reports of driver problems that stalled because the
<dholland>    hardware is needed to make progress;
<dholland>  - 7 problems with pkgsrc on niche OSes where access is needed
<dholland>    to make progress;
<dholland>  - 7 problems with troublesome subsystems (like unionfs) that
<dholland>    have been long-term issues in their own right;
<dholland>  - 25 fairly minor issues;
<dholland>  - 19 more substantial issues;
<dholland>  - 4 administrative issues and one best called "miscellaneous".
<dholland>
<dholland> Based on past experience, somewhere between 1/3 and 1/2 of the
<dholland> issues (particularly the more substantial ones) will turn out to
<dholland> be already fixed when checked more closely. This is because
<dholland> often the same problems are seen repeatedly and the old reports
<dholland> don't necessarily get found.
<dholland>
<dholland> It is still not good that 44 "real" issues have been left
<dholland> hanging (and a disturbing number of them never received a single
<dholland> response or followup), especially since the minor ones are ones
<dholland> that can be readily fixed without putting in much time. The
<dholland> reason they haven't been so far is that they are essentially
<dholland> impossible to find in the database; that is why long-term plans
<dholland> have been (and remain) about improving the indexing of the
<dholland> database, by hand when needed. However, it's much better than
<dholland> finding, say, 100 open reports about unsolved panics or file
<dholland> system corruption.
<dholland>
<dholland> Note though that this is intentionally a sample of the oldest
<dholland> open PRs, which skew towards hard or problematic (since those
<dholland> are less likely to get handled when they're new) and away from
<dholland> pkgsrc issues, which tend to get fixed sooner and go stale
<dholland> faster. (It is interesting to note that pkgsrc represents about
<dholland> 1/6 of the open but more than 1/3 of the total in the database.)
<dholland> The newest of the ones I looked at was filed in 2013, ten years
<dholland> ago. If you have questions about this data, feel free to talk to
<dholland> me afterwards.
<dholland>
<dholland> Also on the plus side, doing this inspection resulted in closing
<dholland> nine of the 100 immediately, and there's some likelihood of
<dholland> getting most of the 25 minor issues cleaned up in the next week
<dholland> or two.
<dholland>
<dholland> Anyhow, here are the people who've been fixing the most bugs, as
<dholland> counted by commit messages found in PRs closed during the year.
<dholland>
<dholland>   18  gutteridge@netbsd.org
<dholland>   18  riastradh@netbsd.org
<dholland>   19  martin@netbsd.org
<dholland>   23  dholland@netbsd.org
<dholland>   23  christos@netbsd.org
<dholland>
<dholland> This list has a very long tail; there are 69 people who've fixed
<dholland> or helped fix at least one bug report, which is up from last
<dholland> year. Thanks to one and all.
<dholland>
<dholland> And here are those who've been processing pullups, according to
<dholland> the same analysis:
<dholland>
<dholland>    1  jdc@netbsd.org (releng)
<dholland>    1  riz@netbsd.org (releng)
<dholland>    1  rtr@netbsd.org (releng)
<dholland>    1  spz@netbsd.org (releng)
<dholland>    4  snj@netbsd.org (releng)
<dholland>    5  bsiegert@netbsd.org (releng)
<dholland>   72  martin@netbsd.org (releng)
<dholland>
<dholland> Martin continues to do nearly all the work. Many, many thanks, Martin.
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<dholland>
<dholland> <eot>
<leot> Thank you very much dholland!

13.11. pkgsrc.se

<leot> It's drscream turn again that will updates us about pkgsrc.se, please go ahead drscream!
<drscream> Say hello to pkgsrc.se again!
<drscream> -
<drscream> pkgsrc.se was originally developed by Fredrik and Viktor from
<drscream> netbsd.se. At 2023-01-30 and after 20 years providing pkgsrc.se
<drscream> and other service they decided it was time to say goodbye.
<drscream> -
<drscream> Because it's such an awesome service it was not possible for the
<drscream> NetBSD and pkgsrc community to live without it. So the service will
<drscream> continue.
<drscream> -
<drscream> Technically pkgsrc.se is based on C++ code to parse CVS changes
<drscream> in the tree. Postfix and PHP to handle commit mails. And PHP to
<drscream> provide the classic web frontend. Additionally everything is stored
<drscream> in a PostgreSQL database with lot's of custom functions.
<drscream> -
<drscream> Whats next: PHP8.2 upgrade; improved web interface; maybe login
<drscream> and watching feature again.
<drscream> -
<drscream> Again I would like to thank Fredrik and Viktor for all their work
<drscream> providing pkgsrc.se as a real community service over the last 20
<drscream> years. It’s still a great honour to continue the service in the
<drscream> same name.
<drscream> -
<drscream> EOF
<leot> Thank you drscream!

13.12. Q&A

* Cryo turns to the light up on the audience
<leot> It's now Q&A time! If you have any questions please msg me and I will give voice when it's your turn!
<Cryo> [Please note that some of the presenters couldn't make it due to the timezone differences and other obligations.]

13.12.1. Username formats

<PGoyette> Given email from wiz yestarday regarding username formats, etc,
<PGoyette> i was wonering what this status of hg conversion is?
<PGoyette> ?
<leot> Anyone around who can aswer? :) (feel free to /msg me for voice)
<Cryo> wiz couldn't make it, but it is progressing. The board repo has been hg for a while, and there is progress being made on the over
<Riastradh> Several people are working on different aspects of it.
<PGoyette> thanks
<nbjoerg> on the technical side: there is one extension (for audit trail handling) currently in review upstream
<Riastradh> Recent activity: https://wiki.netbsd.org/users/wiz/scm-migration/
<nbjoerg> that would replace the last non-trivial external code, so getting that out is important for maintainability
<nbjoerg> memory use and restrictions got a couple of fixes for anonhg
<nbjoerg> so if you run into problems with that, please tell me. ideally include your IP and time of access
<nbjoerg> we will hopefully soon find the time to do a clean slate installation for anonhg and hgmaster to get all of the documentation 
<nbjoerg> pkgsrc side of things: see wiz's recent mail
<nbjoerg> src side of things: patch for RCS ID handling will go to the list soonish
<nbjoerg> build cluster: WIP
<nbjoerg> I don't think the automatic bisection has been ported yet and last time people looked at it, it was somewhat messy due to the 
<nbjoerg> (wiz's mail re digest)
<Riastradh> https://mail-index.netbsd.org/tech-pkg/2023/05/13/msg027551.html
<nbjoerg> that's it from me
<dholland> what are the chances of being able to migrate one of the smaller repos soon? e.g. othersrc or htdocs
<Riastradh> dholland: wiz is working on that
<dholland> ok :-)
<nbjoerg> dholland: I haven't looked at either for prep work yet
<Riastradh> (for othersrc, mostly as a trial run; longer-term, it should just be split into repositories owned by individual developers,
<dholland> Maybe, but this isn't the time for that discussion :-)
<Riastradh> git mirror will continue to operate, of course
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13.12.2. pkgsrc for NetBSD8

* leot gives voice to nbcharlotte
<nbcharlotte> Regarding netbsd-8 support falling behind in pkgsrc. Has this been a problem in the past? I'm inclined to believe -8 laggi
<nbjoerg> yes
<Riastradh> pretty much
<Riastradh> Feels like toolchain churn has accelerated over the years too, but that's just a rough impression.
<dholland> It has been a problem in the past for other stable branches at a similar stage in their lifecycle.
<nbcharlotte> Awesome, thx

13.12.3. Overall performance

* leot gives voice to JMoyer
<JMoyer> Overall perf on port vax has decreased over the years.  Is there any plan to improve going forward?
<Riastradh> JMoyer: Well...  Would you like to work on measuring performance issues?
<JMoyer> I have thought of compiling a list of boot times from the various releases, but I'm booked in projects for the next 2-3 years.
<dholland> There has been some sign of interest in tackling the problem of a compiler for smaller ports
<Riastradh> I meant more like profiling to see where the bottlenecks are.  If you want to make dtrace work on vax, for instance, or perh
<dholland> but like with everything else, it's a matter of people finding time to work on it
<JMoyer> With all the bounty work on the new GCC VAX backend, maybe we should wait and see post 10?
<JMoyer> Thank you.
<dholland> GCC is really too big to run _on_ a VAX and that's not likely to change
<Riastradh> Kernel performance work these days tends to focus on modern multicore hardware.  We can work to accommodate contributions to
<Riastradh> So someone has to do the work to measure, profile, and tweak.
* leot removes voice from JMoyer
<Cryo> any other questions, please /msg leot
* leot gives voice to mpeterma
<Riastradh> For a self-hosting toolchain, it's an even lower priority -- gcc and clang are obviously not going to optimize for running o
<Riastradh> (fin)

13.12.4. Legal entity or branch of the NetBSD Foundation in Europe

<mpeterma> Is there a legal entity or branch of the NetBSD Foundation in Europe? There is funding available at the European level for co
<Riastradh> There was a while ago, but it went defunct.  Last year, we were looking into reviving it.  Not sure what happened with it be
<Riastradh> khorben might know.
* leot gives voice to khorben
<Riastradh> (not sure if khorben is awake right now)
<Cryo> We have had this discussion in the past, so it's definitely on our radar.  We are certainly interested.
<Cryo> (I don't think he is)
<Cryo> (retracted)
<khorben> oops missed when I got voiced
<khorben> what I can say is that there was a NetBSD non-profit association in Germany, but it's not active anymore and I didn't manage t
<khorben> on another note, I am there are other associations/non-profits which could collect donations if we coordinate well
<khorben> I am also part of the French-speaking community of NetBSD, and we're trying to generate a more official group there as well
<khorben> unfortunately so far it stops there on that front
<mpeterma> Is there a timeline for this or what could be done to address the issue? I also know about the association in Germany, but th
<khorben> I am sure it is possible to make a new attempt, it just requires some volunteers
<Riastradh> mpeterma: I don't think there's a timeline but if you see opportunities where a US-based entity is a barrier, definitely sen
<Riastradh> I haven't seen the motivation for the extra administrative overhead, but I'm on the wrong side of the pond.
<leot> Any other questions?
* leot removes voice from mpeterma

13.12.5. Closing

<leot> OK, that's it for Q&A! Thank you very much! Cryo, I think it's your turn again!
<Cryo> - submitted by billc for board:
<Cryo> -
<Cryo>  The NetBSD Foundation thankyous:
<Cryo> -
<Cryo>  Thanks to all the places that host our server machines and thanks to
<Cryo>  all kind heroes who do hands-on work too on them!
<Cryo> -
<Cryo>  Thanks to all the executive committees who do a lot of work behind the
<Cryo>  scenes to keep everything running smoothly!
<Cryo> -
<Cryo>  Thanks to everyone who is running our services, participating and
<Cryo>  helping in mailing lists, chat and other communities and filling PRs!
<Cryo> -
<Cryo> -
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<Cryo> -
<Cryo>  Finally, thank you, for being part of this process today, fixing bugs,
<Cryo>  committing new features and making NetBSD and pkgsrc the best operating
<Cryo>  system and packaging system!
<Cryo> -
<Cryo>  We couldn't do it without you, and please keep up the excellent work!
<Cryo> -
<Cryo>  Respectfully submitted on behalf of the Board of Directors
<Cryo> .eof
<khorben> thanks @all
<Cryo> o/ Thank you all for coming
<Cryo> We appreciate you taking time to come to our AGM
<Cryo> We look forward to the NetBSD-10 release, and seeing you at the next AGM
* Cryo closes the curtains and gets the broom out for the popcorn on the floor... watch out for spilled drinks.
<leot> Thank you!
<Cryo> EOF
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