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e 2018/11/10: Updated Debian 9.6 released
e 2019/01/23: Updated Debian 9.7 released
e 2019/02/16: Updated Debian 9.8 released
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Rust
2018/11/02: Rust now available on 14 Debian architectures
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SSH restriction
2018/11/10: incoming SSH restriction for *.debian.org

debian.org0 0000000000000 0000O0O00O0O0OO00O0O0OOO debianorgD 0000000 sshOOOO
Ooo0000000000000https://1ists.debian.org/debian-devel-announce/2018/11/msg00003.html

CTTE vendor-specific patch
2018/11/13: CTTE decision on vendor-specific patch series (bug #904302)

*220190 20000000000000000000000000O0OOO0O000


https://www.debian.org/Bugs/Reporting.ja.html
https://www.debian.or.jp/community/ml/openml.html
https://lists.debian.org/debian-devel-announce/2018/10/msg00005.html
https://lists.debian.org/debian-devel-announce/2018/11/msg00007.html
https://lists.debian.org/debian-devel-announce/2018/12/msg00006.html
https://lists.debian.org/debian-devel-announce/2019/01/msg00010.html
https://lists.debian.org/debian-devel-announce/2018/11/msg00000.html
https://lists.debian.org/debian-devel-announce/2018/11/msg00000.html
https://lists.debian.org/debian-devel-announce/2018/11/msg00003.html

DPKGUOOOOOODOOOOUODOODOODOOUOOOODOOOoOoUoooo UbhutuOOOOOOOOOOOODOOOO
00000000000 00000000O000Debian 10 Buster 000 000000000000 OO0OOOOOODO
https://lists.debian.org/debian-devel-announce/2018/11/msg00004 .html

2.7.6 GSoC2019
e 2019/01/16: Google Summer of Code 2019

Google Summer of Code 2019 000000000000 wikiDOOOOODODOODODOODOODOOOOOODOOO
0 0 00 Android SDK Tools in Debian0T] Continuous Integration for biological applications inside DebianOO
0 Debian PHP Packaging [1J New Contributor Wizard[J Reproducible BuildsO O O O https://lists.debian.
org/debian-devel-announce/2019/01/msg00007.html

28 0OOOOO DebianO OO

e Debian JP Project
https://www.debian.or. jp

e J00DOO DebianO 00O
https://tokyodebian-team.pages.debian.net/

e 00 DebianO 00O
https://wiki.debian.org/KansaiDebianMeeting

o Twitter
@debian_7p

e 00 Software Design 0000000
0 Debian Hot TopicstD GPG O OO OOUOOOOOOODO


https://lists.debian.org/debian-devel-announce/2018/11/msg00004.html
https://lists.debian.org/debian-devel-announce/2019/01/msg00007.html
https://lists.debian.org/debian-devel-announce/2019/01/msg00007.html
https://www.debian.or.jp
https://tokyodebian-team.pages.debian.net/
https://wiki.debian.org/KansaiDebianMeeting
@debian_jp

0000000000 o000 2019000

3 Buster OO UODODOOOOOO

yy-y-jajp

Debian 0000000 uim-moze 0000008000000 ibusO feitx 00 Oanthy O sk 0 00000Stretch (9)

000000 Buster (10) DO0O0DOO0OO0O0OOOO0OIm-config0000000D0OOOOOOOOODO
Debian 0000 GNOMEODOOUOOUOOOOOUOOOOOStretch D00 DOO0O0OO0O0D0O0O0O0Buster 000 BOO0OO

goboooooooooooooooooooboooooboooooobooboboOnd
BER 11:41

user@debian: ~

D7) EWR(E) FR(Y) BR(S) WR(T) ALT(H)
) CFAT
BHAE
HAZER
HAEER

-/3

01 Streech 000000000000

FPOTEF s bk - EIfEH 11:36

user@debian: ~

IPAIUF) WEE) RRV) BRES) WRT) AILTH)
o CEAT
B&:E
BB
BAER
-13

02 Buster 000000000000

00000000 GNOME OOStretch 000 GNOME on Xorg 000000000 OOBuster 0 0 GNOME on Wayland

00000000000 uim-anthy

10



0000000000000 Wayland OO Xorg OO OUOUOOOUOOoooooooooooooooooooooooooo
goobooobooooooo

31 00000OO0O0oDbOooo

Debian 000000000000 DOOO0O0OO0O0O0O0O0O0OOOOODOOOOOOOO0BIDOOOOOOOOOOOOO
00000000000 00000000000000000000000000000Buster 0 LXQtOODOOOOOODO
gooooooooooooon

(Odebian

VI ROz 7 OBR

RBRTIE, YAFLAOIATOHFTI YA F—ENTLZRETT. BREO=-XCEILICVATLAEART ZHIC, UTFTOE
BEHVIFOZITILIYaNE L DUEESI VA F-ILTEET.

AXAF=NTEYT T POER:
Debian ¥4 v JIRfE

... GNOME

... Xfce

... KDE Plasma

... Cinnamon
... MATE

... LXDE

... LXQt

[] web t#—Jt
EUMEA- SN
[] SSH #—J¢

BELAFAI-FoUT s

O
O
O
O
O
O
O

03 Debian 00OD0OO0D0OOO0OO0OOODOOO

000 GNOMEUOOOUOODOOOOOODODODOGNOMEOOOODOOOOODODOODODO0O0OD0D0O0O0D0O0D0D00000Ogdm3
gobooboooooo
0000000000 o0U00D gdm3 0000000000000 0ODOOO0OO0ODOOO0OODOOOOODOOOOOODOOO
000 Streech0 GNOMEOOOOUOOOOOOOOOOOOOOOOOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0O0O0O0O0O0OODO Stretch O
J0ooooooo@ooog “System X11 Default” O00000000O0O0O0O0O0O0OOOOO0O “GNOME on Wayland”
000000000000 Buster OO0 BOO0O0O0O0O Streech00000000000O0COOOO “GNOME” 000O0OOO
ooooooooooooond “GNOME on Xorg” 00O D ODOOO0OOOOOOOO “GNOME” OO StreechOO000O0O
GNOME on Xorg 00000 Buster 0000 GNOME on Wayland DO 0OOO0O0OO
0000000000000 0g GNOMEOOOOOOOODOOOOooOOoOoooooo
e Stretch 000 GNOME on Xorg
e Buster 0O GNOME on Wayland
gooooooo

3.2 Stretch 0 00O im-config

0000000000000 o0o0o0o0o0D0o0o00O000UO00O0D0D00O0UDODO0U0O000 GTK+0O Qt
000D GUIDOO0D0O00O000 XIM (X Input Method) 00 0000000000000 GTK+ OO GTK_IM_MODULE [
goooooodooooooodoooooooooobodoooooboooooooooooooooooooooooooooon
00000000000000000000Debian0000000000000000 vimOibusOfcitxO000000000O
000000000 wimO00000000000000O0000 DebianOO0O0OO0O0OO0O0O GNOMEOOOOOOOOOO
gooooooooobooooooobooooooobooboooooobobbooooooOoboooobObbOoooooObobOoOoooo
00o0o0o00oO0o0o0o00o0oUo0o0o0U0o0Uo0UoO0o00O0D0o0000oO00D im-configdO0OOOOOOOOO
gooboooooooboooooboooobooobooobobooooboooOoboooOobOoOooObOoOoObDOODODOODDO

11



BEB 11: 41

- System X11 Default
GNOME
GNOME &

GNOME on Wayl

04 Streecch 0000000

HiEH 11:35

5 g

System X11 Default

» GNOME
GNOME &7

GNOME on Xorg

05 BusterOODQOQOGQOO

0000000 im-config0 0 0000000000000 00O00O000000Im-config000000000000O0OO0OO
gooooooooooood

Stretch 00 0 im-config 0O O0O0O0O 201300000080 0000000000 Wheezy (7.0) 000000000
oooooooo

*4 https://tokyodebian-team.pages.debian.net/pdf2013/debianmeetingresume2013-natsu.pdf
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*5 https://tokyodebian-team.pages.debian.net/pdf2017/debianmeetingresume2017-fuyu.pdf

*6 https://wiki. gnome.org/ThreePointlFive/Features/lBus#How_to_use_other_ IM_frameworks
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*9 https://bugzilla.gnome.org/show_bug.cgi?id=771329
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KDEOOUOOOUOOUOOOOO sddmO0000000000000000 XOOOOOO WaylandOODOOOOOOOOO
000000000000000 XO000O000o0ooooooooooo0ooooooo0oooooo0o00o00000Wayland
000000000000000000 startx000000000000000000O0O0O00O0O0O0O0O0 WaylandOOOUO
0000000000000 00000000000000000 Wayland OOOOODOOOOOOOOOOOOOGOOOOO
0000000000000 00000000D0000N0N0000NON00N0N0O000NoN00NNoNO0oNDnoO0oNoonooonn
000000000000000 “000000”00000000000000000 WaylandDOOOOOOOOOO XOO
gooooooo0o0oooooooo0o0oooOoO0 Xooooooooooooooooooooooooooo
e JO000O0OOOIDDOODOOLUDODLODOODDOODOODO
e 000 XOUUOODODOOOOUUODODDOOOODUOUOUOODO
goooooooooooooooooooooobooooooooboboobooboobooobobobooDo

R [J0J0000000 “000000”’000000000000000000000000DOO0O00O0OO0
e /etc/profile.d/ 00 D0D0DDOOODO (*.sh) OO
000000000 /ete/profile 00O ODODOOOOOOO /ete/profile 00DOOOOODOIDOOOODOOOO
J0000000000000000gdm3 0 sddm 00000000000 OOOOOOOOOOOOOOOOOOO0

*10 0000000000000 00000000000000000000 XWayland 000000000000

*11 Debian O gdm3 00 /etc/X11/Xsession 0000 /etc/gdm3/Xsession 000000000

*120000000 /etc/X11/Xsession.d/ 00000000000

*13 https://www.debian.org/doc/manuals/debian-reference/chO7.ja.html#_starting_the_x_window_system
*1700000000000000000000000 ~/.xsessionrc 100000000000000000000000O000
*150000000000000000 /etc/X11/Xsession.d/70im-config launch 0000000000

*16 GNOME on Wayland 000000 env XDG_SESSION_TYPE=wayland dbus-run-session gnome-session 00000000000
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0000000000000 000000EI 0000000000000 D000NDN00NDo000NNO0NnooNonoan
0000000000000 00000000000000000XfeeOOOOOOOOODOOOO0OOOOOOOOOO
00 lightdm 000000000000 O0O00O000O000OO0 BusterOOOOO0OOODOOOOOOOOOOO X0OO
gooooooooooooooboooooooooo

e systemd ——user 000000000000

Debian O O Jessie 00O systemd OO OO0 init 0000 0O0OOsystemd 000000000 OOO0OO
systemd——userl:ll]DDDDDDDDDDDDI:II:II]DDDDDDDDDDDDDDDDDDDDDDEDS‘EretChD
00000000000 systemdd 00000 233000000000000000000000000000000
/etc/environment.d/*.conf O ~/.config/environment.d/*.conf O KEY=VALUE OO OOOOOOKEYOOOO
000 VALLEOOOODOOOODOO0OO0O0O00O0D0000O0O /usr/lib/systemd/user-environment-generators/
000 KEY=VALUEOOOOOOOoooooooooooooooooooooooooooooooooooooo
I:II]DIZII][IIZII]DDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDgdm3DDDDDDDDDDDD
goooooooooooboooooOobo0oOooOoOoOooOoOoOoOoOoOboOOOOOOOObOOODObOO gdm3m[l[llj[l[l[l
000000000000 o0o00oo0o0O00o00o0D0o00o0o000o000No0nD X00ooooooooooooao
oooooooooo®g

00000 systemd -——user DO0O0000O0O0O00O0O0O0OOCOOOOOOOOOOOOOOOOCOOOOOOCO
goboooooooboooooooOooOoooOooOoOoO0oO0OoOoOoOoOoOoOoOooOoboOoOoOoOOoOo0OoOoOobOOobOOooOOoOOn
goooooooooobooooooooooobooooooooooboOoOoOooboooooOooooboOoooobooOoObonoO
00o0000o0oUoo0ooo0ooooo0o0oooooooooooo0o0ooooooooUoUoO PCOO
goooooboooooooooocoooonooon
gooooooboooooooooooooooobooboooooooooooboobooogoooooooooonog
0000000000000 XorgDOO Wayland OOOOOOO SSHOOOOOOOOODOUOOODOOOOoOOOO
XO0OO0O0OoOoooooooooo XergOOODOOOOOOOODOOODO

000000 XO0ooOoooooooooooooooooooo Xooooooooooooooooooooooao
ooooooodooooboooodOn systemd ——user 00000000000 O0O00O0O0O0OOOOO0O0O0OOO
00000o0o0o0o00000o0oo0 X00Oooooooo0o0o0o0o0o0o00o0O0000000000 systemd —--user O
000000000 “/.xsessionrc 0000000000000 DODO0OD XO0OOOOOODOOOOOOOOOOO
gobooboobooobobooobooobog

e pam_env(7) 000D OODODOOOO

pam_env.so 0 PAM (Pluggable Authentication Module) 00 0000000000000 O0O0DDODODOO0O0O0OOO
00000000000SSHOOOOOOO0O0OO00O0000000000000000000000 /etc/environment
000 KEY=VALUE U0 00000000000000000000000000 KEYO VALUEODOOODOOOODDO
00000000 00000000O0000Uoonn Debian 0000000000 OODO0O0O0OODOOOOOODO
0000000000 ~/.pam_environment 00 0000000000000 O0O0O0DO0O0O0O0O0OO0O sddmO0O0O
00D0DO000ENooo00DO00000D00000000000000D0D0000N00000NO0DonOog
0000 im-config 0000000 Opam_env.so D0 D000 00000000000000O0DO00000O0OO00OO
goooooobooooooooooboooooooooOoOobOOoOooOooOoOObOoOoOoboOoOOObOOoOoboooo
eflJ00000O0DOCOOOOOOOODOOOOOOOOODOODOOOOOO

000 gdm3 0O /etc/xprofiled ~/.xprofile DOOOGNOMEDO ~/.gnomerc 00000000000 O0DO0OOO
goooooooooooooooooooobobooooooooOoOOoboOoOoooooDOObObObOOoODoooDOObobO
ooood

s 00000000 0ODOO0OD “0D00O0O0”010000000000000000O00O00DODO0ODOO0O0OO0
0000 freedesktoporg 00O OOO0OOO XDG AutostartB20 00 000000000000 O0OOOO0OGNOMED

*17.00 Ubuntu O im-config 0 Wayland 0 000000000 /etc/profile.d/input-method-config.sh 0000000000000

*18 systemctl --user show-environment 0O OOOOOOOO

*19 https://github.com/systemd/systemd/pull/3904 D0 OOO0O0O00O0O0O0O000O00O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O
00000000000 00000000 systemd 23300000000000

*20 00 gdm3 0 systemd ——user 000000 systemd 00000000000 0sysvinit 00 systemd 000 init 00000000

*21 sysvinit 0 0 systemd 000 init 00 systemd-logind 0000000000000 elogind 000000000000
systemd ——user 000 0000000000000 O0O0O0OO

*22 /etc/pam.d/ 000000000 pamenv.so 000 user_readenv=1 00000000000 Ubuntud gdm3 0000000000
ooooo

*23 pam_env.conf(5) 0000000000000O00O0O0O0

*24 https://standards.freedesktop.org/autostart-spec/autostart-spec-latest.html
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KDEOXfce 0000000000000 OOOOOOOOOODOO .desktop O0O00OODODOO “0000000000YEEg
/etc/xdg/autostart/ 0 ~/.config/autostart/ 000000 00OXDG Autostart 0000000000 O0OOOOOO
jo00ooo0o0oooooooooOo0O0000O0oD0o0oO0ODOOODO000 XO0ODODoooooooooooooooooo
J0000ooo0o000 XO0OoooooooooDooo XergOOOOOoOoODOOODOUOOODODDOODOODO

372 0JO0OOOOOO

m 00000000 XoergOOODOOODOOOODDOOOUDOOODOOODOOODODOOODOODOOODOOOODOOO
00000000 Wayland DOOODOOOOO0OO0OO0OO0O0O0OO0D0O0O0O0OO0O0DOOO0O0OO0O0OO0O0DOOODOOODOOODOOO
goooooooooooboooooooooOoobooOoooooOoOoboboooooOobOoOoooooObbODOooOoobOOobboOooooo
oooooooogo

m 0000000000000 XoergOOOOOODODODOODOOODOOODDOOODODOOODODOOODOOOWaylandOOOO
goooooooooooooooooooboooooooOooOobooOooooObboOoooooOobOoOoooooOOoboooooo
goooooooooooooooooooooooooOooooooDoobo

m[J0J0 00000000O000000000000000000

oWaylandD[II]DI:ID[IGNOMEDDDmDDDDDD APIODOODO
Wayland D0 000000000000 0OO0OOO0000OOOOD0OOOOOOO0OOOOOO0OOOOOOOOOOGOQO
goooboobooooooooooobobgooooooobooobobooobDoooboboboboDoboobbooDboo
000000000000 Wayland OODO APIDOOOOOOODDOOO APIODOOOODOODOOOOOODOOOO
0Egibus0 GNOMEOOODOOOODOOOOO0O00O00000000000000000000000000000
GNOMEOOD APIOOO0OO0OOODOODODOOOOOOODOODDODOOO ibusO00DOO0OOOOO

e XWayland 00O
Wayland 00000000 XWayland OOO XOOOOOOOOOOOOOOOOO XWaylandOOODOOOO X O
0000000000000 0000000 XorgUODODOODOUODOOODOOOODODODODOODODUDODODDODODOOOOOOO
00 XorgOOOOOODOGNOMEODOUOOOODOOODOUOOODODOOGTK+ O QtOO0D0O0OO0D0O0OO0O0OOOOOQ
0000000000000 000000000000GTK+ 000000000000 env GDK_BACKEND=x11 00
goboooooogoo XWaylandDDDDDDDD@D

3.8 Buster O im-config

0000000000000 00D0DOBuster O im-config (0.43-1) 000000000000O00O0OODO
000000000 X0O00OO0O0oo00oo0oo0o0o000o000000000000000000000XorgOOOOOAO
00oooooooooooooo
000 WaylandO Xorg 0000000 systemd -—user 0000000 00E0XDG Autostart 00 00 Wayland O O
000000000 EDoUooooUooE000000000d XorgJOOOOOOODOOOOOO0OOOOOOOOO
00oo0o0o0o0ooDoo0o000ooo0000ooo0o00o0ooo0o00o0oDo0o00ooo0o0o00oDoooOo00oo0oDnoooa
0000000000000 0000000000000000000000000000000000 00 systemd --user O
00000000000 0000000000000000000 XO0000ooooooo
o[l systemd —-—user 0 "/.xessionrc 00000000 OOODOOOOO
e 10IDUIOUDDDUOUOODOODUOD im-config0OODODODODODOOODO
02000000000000000000000000D0000D00000000000000000000000O0EZD
00000000o0000o000O00o00o0U000o0o000000D000on im-config 000000 DOO0OOOOOODODO
0000000000000 im-config0 00000000000 DOO0DO0O0OO0ODOOO0OO0OO0OODOODODOOOOODOO
oodoooO0oooO0oOo0oOo0oo0oOo0oo0oo0oo0oo0oo0ooo0o0oooo0o0oooooooooooooa
oo0oo0oooO0ooO0oO0o0oO0o0o0oo0oOo0o0o0o0ooo0ooDo0oo0o0oo0oooooon

*25 000 freedesktop.org 00000000 https://specifications.freedesktop.org/desktop-entry-spec/latest/

*26 0000 mutter

*2 000000000000 000000000000000000000 APIODOOOOOOODOO0O0OO

*28QtDDDDDDDDDDDD env QT_QPA_PLATFORM=xcb 00 0000000000000 Xorg (XWayland) 00DOO00O00O0O
Wayland 0000000 env QT-QPA_PLATFORM=wayland 00000

*29 /usr/1ib/systemd/user-environment-generators/70-im-config

*30 XDG Autostart 0 D00 0000000000000 00O0DO00O0DO000O00O00O0O0DO00O0O0DO0OO0O0DO00NO0Oonoon

0000 Wayland 0 0O XDG_SESSION.TYPE 00000 wayland D0OO0DOO

/etc/xdg/autostart/im-launch.desktop

*32 /usr/bin/im-launch 0 IM_CONFIG_CHECK ENV 0000000000000 DODOOOODODOO

*31
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O00XWayland 00 0000000000000 0000000000 wimO0O00000 XWaylandOOODODOOOO
0o Eag

O0O0OGNOME O ibus-daemon 00 0000000000000 0000DO0OO0O0OOODODO ibus-daemon 000000
00 XorgDODOOODO im-config 000000000000 000000O0O0O00O0 WaylandO ibus00000000000O
0000000 im-config 000000000000 0000000000 GNOMEOOODOO OO systemd —-user 0000
000000000000 0000000000000000000 XorgDOOOOOODOOODOOOOODOO GNOMED
00000XergODODODOODOOODOOOODODODOOEAD

00O0XIMOOOODODOODOOOOOOOODODOO0OO0O0O0GUIOODDDoDoD XIMOOOOOOD0DO00000OoO0o00Do0o0ao
0000000000000 D0D0D000000D0DD0O00 GUIOOO0ODOD0D000000D0DDo0D0000oooononooa
0000000 GUIDODOOO0O000000000000000000® 000000 0systend ——user 10000000
000000000 SSHOOODOOOOOOOOOODO0O00000000000im-configd000000000000D0O000O
0000000000000 00O00O00Eg

000000000000 im-configD00000000000O00O0D0O00O0ED

3.9 Buster O uim

Stretch 0000000000000 O0O0O000O000O0OBuster uimO0BO00000000000O0O0O0O0OO0OOO
00000000000000Stretch00000000 uimO Wayland DO0OO0OO0O000OOGNOME <del>000000
0</del>0 Wayland 0000000000 0000000000OiIm-configD 0000000 DOO env GDK_BACKEND=x11
0000000000 XorgDOO XWayland DOOOO0OO0O00O0O0O0O0O0OOO

310 OO

gooopbooooooo

e 000 KDE Plasma Wayland 0O OO0 0O000000000000000O00O0O00O0 GNOME on Wayland O
0000 systemd 00 gdm3000000000000000O00O0OKDEOODOODOOOOOOOO sddmO0000
0000000000000 00000000000000000000000A0 freedesktop.org0 000000000
000000 it00000000000000000000000000000000000000B8g

e JODODO ﬂatpakmD snameDDDDDD[II]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gooooooooooobooboooobooooobooooobooooooobooooooobobOobOoobOoOooobooobOooon
0000000000000 0000O0000000 flatpak00 ibusdO GNOMEOOOOOOOOO D-BusOOOO
0000000000000 00000000000ibus00000000000O0O0O00OOO ibusO0O0O D-Bus API
0000000000000 000000000000O00O APIO GNOMEOOOOOODOOODOOOODOOODOO
0000000000 GNOMEO ibusO0O0OO0O0OO0O APID flatpak 000000000 ODO0O0OOOOOOOOODO
00000 APIODOOOU0O0O0OO0OODOUOODOUOO0OO APIOD0O0OO0OUOO0OUOOOOOODO0OOOOUOO

e GTK+40OOUOO GUIOOODOOODDOOODDOOUOOUOOUODOOGTK+4 00000 GTK+30000O0OOO
OO0 GIK_IM_MODULEO OOOUOOO0OUOO0OO GUIODODODOO0OOOOD Wayland OOOOOOOODOOOOOO
gpobooooboooboobooobooo

e I00JIUUUODUDOUUOUODULUUUOUDDUOODUUOUOULDUOLOODULDOOOUOLOUOOOIbusO GNOME O

000 D-Bus APIOOO0O0O0DOO0O0COOOOCODOOODOOOOOOOOODOOOOOOOOODOOODODOOn
O EEg

*33 00 feitx 0000000000000 000O00000O0O0000000000000000000

*34 GNOME O 0OODDO0O000 GNOME on Xorg 000000000000 0O00DO XorgDOOOOOOOODOOOD

*35 uim 00000 wimO000O0000000000 (Recommends) 000000000000 0000000000O0OO Debian 00
000000000000 000000000000000

*36 https://bugs.debian.org/925160

*¥7T 00000000 TwitteDOODOOOOODOO0OOOOO0OO0OOOO0OOOOOOO

*38 Wayland 00 000000000000000000 Xorg OO Debian O /etc/X11/Xsession.d/ 000 000000000000
000000000000 00000000000000000000000000000

*39 flatpak 000 Debian 000 000000000000 flatpak 0000000000 OOOOOODOO

*40 Ubuntu 000000000 0snapd 000 Debian 00 0000000000000 snap00000000000000O000OO

*logpo XIMOOOODOOOOOOOO0O0O0O0O000O00...
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311 000

Buster 00 GNOME on Wayland 00 000000000000 O0000O0OOIm-config00000000O0OOOOOOO
000000000000 wmOO0O00000O0OCOO0O000O0O0DebianO 000000 O0OO0OOOOOOODOOOOODOO
000000000000 0mm-config0 0000000000000 DOO0OOODOOOO0OOUOOODODOOOOOUDODOOOO
0000000000000 0o00000U0o00U00000O000000U0D0U0D0OWaylandOOOOQOOoooQ
0000000000 oo0o0oo0oU0ooooooooO systemd + gdm3 + GNOME Wayland 00000000000
systemd ——user 000000 XDG Autostart 0000000000000 OOKDE Plasma Wayland 00 O Wayland
O0O0OflatpakOsnap 0000000000000 O0O0OO0OO0OOOO GUIODODOOOOOOOOOOOOOOOOOOOOOO
goooooooogoobo
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00000ooooo0 oooog 2019000

4 Jusr MergeO 0 0O O

yy-y-jajp

Debian 00 Buster 00 “/usr Merge” 000000000000 O0ODODOOOOOOODO

41 OO

“/usr Merge” 000 /bin/, /sbin/, /1ib/ 00 000000000000 00OO /usr/ 00000000 /usr/ 0000
00000ooooo00oooooodgd /bin/ls 0 /usr/bin/ls 0000000000000 /bin/ls 00000000
0ooooo /vin0 /usr/bin 0000000000 OCOCOOOO/sbin 00000000

0000000000000 0000 systemd O wikiF20 0 OoOoOoOoOoooooooooEEn

Debian 00 0000000000000 ODebian 00000000000 OO0O debootstrap0000000OO0O0OOOO
0 Debian 00O 00O usrmerge[l[l[ll][ll][ll][I[]DDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDD
gooog

Stretch 0000000000 Debian 000 /0000000 OOOOOODOOOOOOO

$1s -1 /

oo 7e

drwxr-xr-x 2 root root 4096
drwxr-xr-x 3 root root 4096
drwxr-xr-x 17 root root 2980
drwxr-xr-x 76 root root 4096
drwxr-xr-x 3 root root 4096
lrwxrwxrwx 1 root root 29
lrwxrwxrwx 1 root root 29
drwxr-xr-x 15 root root 4096
drwxr-xr-x 2 root root 4096
@liEpp=———— 2 root root 16384
drwxr-xr-x 3 root root 4096
drwxr-xr-x 2 root root 4096
drwxr-xr-x 2 root root 4096
dr-xr-xr-x 80 root root 0
@liEppe=———— 2 root root 4096
drwxr-xr-x 14 root root 460
drwxr-xr-x 2 root root 4096
drwxr-xr-x 2 root root 4096
dr-xr-xr-x 13 root root 0
drwxrwxrwt 8 root root 4096
drwxr-xr-x 10 root root 4096

14 00:42 bin

14 00:43 boot

14 00:56 dev

14 00:56 etc

14 00:43 home

14 00:38 initrd.img -> boot/initrd.img-4.9.0-9-amd64
14 00:38 initrd.img.old -> boot/initrd.img-4.9.0-9-amd64
14 00:42 1ib

14 00:36 1ib64

14 00:35 lost+found
14 00:35 media
00:35 mnt

14 00:35 opt

14 2019 proc

14 00:35 root

14 00:57 run

14 00:56 sbin

14 00:35 srv

14 00:57 sys

14 00:56 tmp

14 00:35 usr

OO oo oo o oo ooon
OOoooOoooOoooooooooooooooog
=
'S

drwxr-xr-x 11 root root 4096 14 00:35 var
lrwxrwxrwx 1 root root 26 14 00:38 vmlinuz -> boot/vmlinuz-4.9.0-9-amd64
lrwxrwxrwx 1 root root 26 14 00:38 vmlinuz.old -> boot/vmlinuz-4.9.0-9-amd64

O00OBuster 0000000000 Debian 00000000 D0O00OO0OO00OO0DOOO0DOODOODDOOO “/usr Merge”
000000000000 O0oooo®EEy

*42 https://www.freedesktop.org/wiki/Software/systemd/TheCaselForTheUsrMerge/

*43 Debian wiki https://wiki.debian.org/UsrMerge

*44 Buster 00000000 Bullseye 0000000000000 00O0DOODOhttps://bugs.debian.org/841666
*45 https://bugs.debian. org/923091
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$1s -1 /

0o eo

lrwxrwxrwx 1 root root 7 50 14 00:36 bin -> usr/bin

drwxr-xr-x 3 root root 4096 5[ 14 00:43 boot

drwxr-xr-x 17 root root 3160 5[0 14 00:56 dev

drwxr-xr-x 67 root root 4096 5[ 14 00:56 etc

drwxr-xr-x 3 root root 4096 5[ 14 00:43 home

lrwxrwxrwx 1 root root 30 50 14 00:38 initrd.img -> boot/initrd.img-4.19.0-4-amd64

lrwxrwxrwx 1 root root 30 50 14 00:38 initrd.img.old -> boot/initrd.img-4.19.0-4-amd64

lrwxrwxrwx 1 root root 7 50 14 00:36 1ib -> usr/lib

lrwxrwxrwx 1 root root 9 50 14 00:36 1ib32 -> usr/1ib32

lrwxrwxrwx 1 root root 9 50 14 00:36 1ib64 -> usr/lib64

lrwxrwxrwx 1 root root 10 50 14 00:36 1ibx32 -> usr/libx32

drwx------ 2 root root 16384 5[ 14 00:36 lost+found

drwxr-xr-x 3 root root 4096 5[ 14 00:36 media

drwxr-xr-x 2 root root 4096 5[ 14 00:36 mnt

drwxr-xr-x 2 root root 4096 5[0 14 00:36 opt

dr-xr-xr-x 79 root root 0 50 14 2019 proc

drwx------ 2 root root 4096 5[0 14 00:36 root

drwxr-xr-x 15 root root 460 50 14 00:58 run

lrwxrwxrwx 1 root root 8 50 14 00:36 sbin -> usr/sbin

drwxr-xr-x 2 root root 4096 5[ 14 00:36 srv

dr-xr-xr-x 13 root root 0 50 14 00:56 sys

drwxrwxrwt 8 root root 4096 5[ 14 00:56 tmp

drwxr-xr-x 13 root root 4096 5[ 14 00:36 usr

drwxr-xr-x 11 root root 4096 5[ 14 00:36 var

lrwxrwxrwx 1 root root 27 5[0 14 00:38 vmlinuz -> boot/vmlinuz-4.19.0-4-amd64

lrwxrwxrwx 1 root root 27 50 14 00:38 vmlinuz.old -> boot/vmlinuz-4.19.0-4-amd64
42 00O

“/usr Merge” 000 FedoraDDOOOOOOODOOOOO0OEIOOO FedoraDOOOOOOOOOO

Debian 0000 Stretch 0 0000000000000 0000O00O000DO0DO0DO00OO00OO0ODOE

000 Buster 0O O0O debootstrap1.0.102DDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDD
000000000000 O0ODebianO0O00OO (tech—ctte)DDDDDDDDDDmD

Debian 000000 Odebootstrap 0000000000000 00000000000EI00000Debian 0000
“/usr Merge” 0000000000000 000OOOO

43 OO

Debian 0000000000 O0debootstrap 00000000 “/usr Merge” 00 000000000000 DOOOOO
0000 testing (Buster) 00000000000 debootstrap 0000000000000 DDOOO0OODOOO0DOOODO
000000 BusterOOOOOOODOO

e 00D0DDODDO “/usr Merge” 000000000000 0000 --no-merged-ustr 0000000000
e JI00OODOODODOODOOO=--variant=buildd OO0 00000 OO0OOCODOOOO

0000000 “/usr Merge” 00 0000000000000 OOOOOOO “/usr Merge’ 000000000 OOOOO
0000000000000000000000000000000000000000000Egoo000o00o0o0oon
000000000000 /pin/ 0000000 /usr/bin/ 0000000 “/usr Merge” 0000000 /usr/bin/ 000
000000000000000000000 quit 000000000000E200000000 0.65-2 0 “/usr Merge” O
00000000000000Odh_auto_configure JOO0O0O0O0O0O ./configure O /bin/bash 0000 /usr/bin/bashl
/bin/cp 0000 /usr/bin/cp0 0 0000000000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOO
0000 #! /usr/bin/bash 000000 lintian 0000000000000 O0O0O0OD0OO0OOOOOOOOOOO

*46 https://fedoraproject.org/wiki/Features/UsrMove

*47 https://1ists.debian. org/debian-devel-announce/2017/01/msg00004.html

*48 https://bugs.debian.org/839046

*49 https://bugs.debian. org/914897

*50 https://1ists.debian. org/debian-devel-announce/2019/03/msg00001.html

*51 https://bugs.debian.org/cgi-bin/pkgreport.cgi?tag=usrmerge;users=md@linux.it
*52 https://bugs.debian.org/913226
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https://bugs.debian.org/914897
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$ dget http://snapshot.debian.org/archive/debian/20180809T030926Z/pool/main/q/quilt/quilt_0.65-2.dsc

dget: retrieving http://snapshot.debian.org/archive/debian/20180809T030926Z/pool/main/q/quilt/quilt_0.65-2.dsc

(snip)

quilt_0.65-2.dsc:

Good signature found

validating quilt_0.65.orig.tar.gz
validating quilt_0.65-2.debian.tar.xz

All files validated successfully.

dpkg-source: info: extracting quilt in quilt-0.65

(snip)

dpkg-source: info: applying fix-mail-threading

$ cd quilt-0.65/

$ debuild -us -uc

dpkg-buildpackage -us -uc -ui

dpkg-buildpackage: info: source package quilt

dpkg-buildpackage: info: source version 0.65-2

(snip)

dh_auto_configure -- --with-docdir=/usr/share/doc/quilt --with-sendmail=/usr/sbin/sendmail --with-awk=/usr/bin/awk
./configure --build=x86_64-linux-gnu --prefix=/usr --includedir=\${prefix}/include --mandir=\${prefix}/share/man
—-infodir=\${prefix}/share/info --sysconfdir=/etc --localstatedir=/var --disable-silent-rules
--libdir=\${prefix}/1ib/x86_64-linux-gnu --libexecdir=\${prefix}/1ib/x86_64-linux-gnu --runstatedir=/run
--disable-maintainer-mode --disable-dependency-tracking --with-docdir=/usr/share/doc/quilt
--with-sendmail=/usr/sbin/sendmail --with-awk=/usr/bin/awk

configure: WARNING: unrecognized options: --disable-silent-rules, --disable-maintainer-mode, --disable-dependency-tracking,
--with-docdir

checking for a BSD-compatible install... /usr/bin/install -c

checking whether #! works in shell scripts... yes

checking for bash... /usr/bin/bash

checking whether /usr/bin/bash quoting works... yes

checking for gcp... no

checking for cp... /usr/bin/cp
checking for gdate... no

checking for date... /usr/bin/date
(snip)

dpkg-deb: building package ’quilt’ in ’../quilt_0.65-2_all.deb’.
dpkg-deb: building package ’quilt-el’ in ’../quilt-el_0.65-2_all.deb’.
dpkg-genbuildinfo
dpkg-genchanges >../quilt_0.65-2_amd64.changes
dpkg-genchanges: info: not including original source code in upload
dpkg-source --after-build .
dpkg-source: warning: Testsuite field contains value autopkgtest, but no tests control file debian/tests/control
dpkg-buildpackage: info: binary and diff upload (original source NOT included)
Now running lintian quilt_0.65-2_amd64.changes ...
W: quilt source: orig-tarball-missing-upstream-signature quilt_0.65.orig.tar.gz
E: quilt: missing-depends-on-sensible-utils usr/share/quilt/edit
E: quilt: missing-depends-on-sensible-utils usr/share/quilt/header
E: quilt: missing-depends-on-sensible-utils usr/share/quilt/mail
E: quilt: wrong-path-for-interpreter usr/bin/quilt (#!/usr/bin/bash !'= /bin/bash)
E: quilt: wrong-path-for-interpreter usr/share/quilt/add (#!/usr/bin/bash != /bin/bash)
(snip)
Finished running lintian.

$

000000000000 000 Debian 00O 0O00O0OOO0OODDOOODO “/usr Merge” 0000000 DDOOODODOOO

O0000O0O0ODebian 00000000000 DODOODODOODOOOODOO“/usr Merge” 000000000 DOOODOOOO
0 “/usr Merge” 0000000000000 DO0ODOO000O0DDOOOO0O0O0ODODOOOOO Reproducible Builds 0 0000
00 CE0ooooooooooo®™goo0000000000no0noooonoo

00000 pbuilder, cowbuilder 0 shuild 000 0000000000000 000ODOO0O0ODOOO “/usr Merge” DO OO

00000000000000000000000000 cowbuilder 0000000000000 O00O0O00O0OOO

# cowbuilder --create

I: Invoking pbuilder

I: forking: pbuilder create --buildplace /var/cache/pbuilder/base.cow --mirror http://ftp.jp.debian.org/debian
--distribution sid --no-targz --extrapackages cowdancer

W: /root/.pbuilderrc does not exist

I: Running in no-targz mode

ooo

Processing triggers for libc-bin (2.28-10)

: Copying back the cached apt archive contents

: unmounting dev/ptmx filesystem

: unmounting dev/pts filesystem

: unmounting dev/shm filesystem

: unmounting proc filesystem

: unmounting sys filesystem

HFHHHHHH

*53 Continuous Integrationd 000000000000
*54 https://tests.reproducible-builds.org/debian/issues/unstable/paths_vary_due_to_usrmerge_issue.html
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# 1s -1 /var/cache/pbuilder/base.cow/

0o 8o

drwxr-xr-x 2 root root 4096 5[] 14 23:50 bin
drwxr-xr-x 2 root root 4096 5 [ 14 05:25 boot
drwxr-xr-x 2 root root 4096 5[] 14 23:50 build
drwxr-xr-x 4 root root 4096 5[ 14 23:50 dev
drwxr-xr-x 30 root root 4096 5[ 14 23:50 etc
drwxr-xr-x 2 root root 4096 5[] 14 05:25 home
drwxr-xr-x 7 root root 4096 5[] 14 23:50 1lib
drwxr-xr-x 2 root root 4096 5 [ 14 23:50 1ib64
drwxr-xr-x 2 root root 4096 5[] 14 23:50 media
drwxr-xr-x 2 root root 4096 5[] 14 23:50 mnt
drwxr-xr-x 2 root root 4096 5 [ 14 23:50 opt
drwxr-xr-x 2 root root 4096 5 [ 14 05:25 proc
GliFgpRm——=== 2 root root 4096 5[ 14 23:50 root
drwxr-xr-x 4 root root 4096 5[ 14 23:50 run
drwxr-xr-x 2 root root 4096 5[] 14 23:50 sbin
drwxr-xr-x 2 root root 4096 5[ 14 23:50 srv
drwxr-xr-x 2 root root 4096 5[ 14 05:25 sys
drwxrwxrwt 2 root root 4096 5[ 14 23:50 tmp
drwxr-xr-x 10 root root 4096 5[ 14 23:50 usr
drwxr-xr-x 11 root root 4096 5[ 14 23:50 var

#

goooboobooooooboobooooooobobooboooobooOooboboo

O0000000 PATHOOOOOOOOODOOOOUODOOUOOOODODOODO /rin/ 000 /usr/bin/ 0O00O0O0OOO
000O0oO0DoooOO “usr Merge” 00DO0O0O0O0DO0OOOOO0OODDODOOODOOOOODDOOODDOOODOO
00000 /usr/local/bin/bash 00 000000 dpkg-buildpackage 0D D O0OODODODO0OPATHOODDOOO /bin
00 /usr/binO0000 /usr/local/bin 000 O0OO0O0O0O0 /bin/bash 0000 /usr/local/bin/bash OO0 O0O0O0DO0 OO
0000000000 /usr/local/bin/ OO UOOD0ODOOOO0OOOOOOOOOOOODOOCOOUOOODOOOOODOOOOO
dpkg-buildpackage 000000000 devscripts DO OO0000O0O debuild D00 000000000000 OOO PATH
00000 /usr/local/pin DOOODOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOO
goboobooooobobooboo

000“usr Merge” 0000000000000 0000O00DO0OO0DDOODOdpkg --search (dpkg -S) 00000000
00000000000000000000000Eag

$ which 1s

/usr/bin/ls

$ dpkg -S /usr/bin/ls

dpkg-query: OODO0O /usr/bin/ls 00000000000 O0O0O0O
$ dpkg -S /bin/1ls

coreutils: /bin/1ls

$

00000000000000000000000000Odebhelper0000000000O0O00O0O0OOOOOOOOOO
gooooooooooooooooooooooooooooooooooooooooooooogooon

44 00O

Debian 00000000 Debian 000000000 0Buster 000000 DOO (Bullseye) 00 “/usr Merge” 00 00O
goooooodoooobooooooooooooooooobooooooobooooooooooooooooboOoooooon
oo

0000 quit 00000000000 0.65-30 “/usr Merge” 0000000 DO0ODODOOO0DOOOO “/usr Merge” 00O
000000000000 D0O00000D00D0O00D000D00Odebian/rules 010000 dh_auto_configure 000
0000000 ./configureDOOOOOOOOOO --with-bash=/bin/bash DO OOOPATHOOOODOOOOOOOOO
O /bin/bash DO00O0O00O0O00O0O00O0O0O ./configure O --with-bash=0 BASH=00OO0OO0O0OO0O0O000O00OO
gooooboooboobooboobooboobooboooboobooboobooboobooboboboobooo
gobooboboooboobod

00000000000000000000000000000000000 DebianO0000000000000O0OO0OO
goooocloooo0oooooo0ooooooooooo0o0oo0oo0oUoOo0oooUooUooooooooo
00000000000 00000000Odebhelper0000000000O00O000000O0O0O00OOO0lIntlan0000O00OO0
0000000000000 0000O00000000OPATHOOOOD /pin 000 /usr/bin 0000000000 OOOO
0000000000000 00000000000000000000 Reproducible Builds 0OODOO0OO0O0O0OO0OOOO
0000000000000 000diffescopel 200000000000000000000000D0000000E 000 2

*55 https://bugs.debian. org/858331
*56 x11-apps 0000000000000 https://tests.reproducible-builds.org/debian/dbd/buster/amd64/x11-apps_7.7+7.
diffoscope.htmi0 000000 diffescope 000000000 HTMLOOOOODOO (<title>) 000000000
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00000000000000000000000 “/usr Merge” 0000000000000 00000000O0BA000
o0o00o0o0o0o00oo0oo0o0oo0oo0oo Cclooo0ooo0oo00o00o00oo00oO00D000D0o0oDO000on

*57 000 Reproducible Builds 100 0000000000000000000000000000000000OO00O0
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0000000000 o000 2019000

5 Systemdd OO DOOOO

0000 @papi_tokei

(0bOO00O0D0O00OC0O0U0O0DODOOD0O0ODOUO0OODODOOOODOOOD)

5.1 0000 systemdO

000000 Openblocks EX1000000000000 20003000000000sysvinitOO systemdO00O0000O0
O0O0systemd 00 0000000000O0O...

52 OSOOOOOOOO

0o ONDO

BIOSOOOO

BIOSOOODOOOD (GRUB)OOOO
goboooooooooooooon

00000 init 0000 (sysvinit or systemd) 00 OO
inti0 000 (PID1)0000O0O0OOOOOO

5.3 DebianO init0o0QoognQ

e Debian squeeze(Debian 6) 00 O sysvinit
e Debian wheezy(Debian 7) O sysvinitO 00000000000 systemd 00000
e Debian jessie(Debian 8) 00000000 systemdd 000 sysvinit 00000

54 Init00000000O0O (sysvinit)

:~$ ps aux | head
DTN oDl sMEM

S

R ME_comuanD
15820 1916 ? 0:00 init [2

? g e : Renreaay
02:48 0:00 [ksoftirqd/0]
02:48 0:00 [kworker/0:0]
02:48  0:00 [kworker/0:6H]
02:48 0:00 [rcu_sched]
02:48  0:00 [rcu bh]

02:48 0:00 [migration/0]
< 02:48 0:00 [lru-add-drain]

A

0.1 S
0.0 S
0.0 S
0.0 S
0.0 S
6.0 S
0.0 S
0.0 S
0.0 S

coocoooed
coocococood
N N N N

:~$ sudo 1ls -1 /proc/l/exe

Trwxrwxrwx 1 root root 0 May 26 02:48 /proc/l/exe -> /sbin/init
~$
:~$ dpkg -S /sbin/init

sysvinit-core: /sﬁin/init
%

24



debian / /¢y — / stretch (stable) / admin / sysvinit-core

55

[V —X: sysvinit ]

ISy 4r—3 sysvinit-core (2.88dsf-59.9)

System-V SA 2@ init 1—F 1 UF

BE Nuy-Y&
[ jessie ][ stretch ][ by

/Oy r—JITid. Debian ¥RAFLA%ET— U, ERNBTOLR BBEETSOLEREINDZ 7O7 T LNEENET,

iy T—IROREEL IOV T LK, [sbinfinit TT. Thid, 7T—FHEEHZNZBNOTOLRATHD, YRATLNBLTIET. TOLIE
B1ELTRBLOTIEY, HORTOIOLRAF. IOFOFSADFHRTT,

nitOOOO0OO00O00O (systemd)

:~$ ps aux | head

USER PID %CPU %MEM VsZ RSS TT STAT START TIME COMMAND
root 1 8.1 8.5 185196 18636 ? Ss 60:01 6:83 /sbin/init
root 2 8.8 @0.@ [} 8?7 S 60:01 0:00 [kthreadd]
root 3 0.0 B0.98 [} 8?7 I< 60:01 8:00 [recu_gpl
root 4 9.0 B0.90 [} 8?7 I< 60:01 8:00 [rcu_par_gpl
root 6 0.8 B8.0 [} 8?7 I< 60:01 0:00 [kworker/0:0H-kblockd]
root 8 0.0 0.0 [} 8?7 I< 60:01 8:00 [mm_percpu_wql
root 9 9.8 @8.0@ [} 8?7 S 60:01 0:00 [ksoftirqd/o]
root 19 0.0 0.8 [} 8?7 b 60:01 0:08 [rcu_sched]
root 11 a.k) 0.0 ] [ I fe:e1 0:08 [rcu_bh]

~§

Trwxrwxrwx 1

:~§ 1s -1 /sbin/init

root root 2@

5H 25 085:58

:~$ dpkg -S /sbin/init

systemd-sysv:

:~$

debian /st — / stretch (stable) / admin / systemd-sysv

[Y—2X:systemd ]

/sbin/init

B Ryr-YA
[ jessie ][ stretch ][ stretch-backports ][ |

18y 4r—3: systemd-sysv (232-25+debSul1)

VATFLBIVY—EZAYER—Y v -SysV U s

systemd (& Linux BIF DY RFLE LY —ERATR—Tv T, BEHNG LFCEEEDRE, Yoy h& D-Bus K& 2EHLEE LY -0
i), F—EYOAYTTY RRHOE#. Linux control group ZfE>f- 7O A® B, ¥7Y hEEBHIIY MRS Y FOER, F@WESnibS2Y
923 YR KEBERN—ZXOY —EREEOY Y 7 ORENB D X T,

systemd (& SysV &K LSB @ init 22 Y Fh L EBREHNSH D, sysvinit DRELES BRI UTEHELET,

ZOICy =3, systemd HY sysvinit ZBEERABOCHEL Yo aFIR—VEY v I ERHELET, systemd-sysv £ VA R=ILT B &L
/shin/init & systemd ~"QU> I TLERELE T,

systemd 00000

56.1 00000 mit00000O00DOOOO0OOOOODOO

e JO0O00O0UOODOOOOOOLOOLOODOOOOOOLOOLOODODOOOOO
e JO00OO0OOOcgroupsOOOOOOOOOODOOCOOOOOODO

5.6.2 systemd OO0

e JO00O0UO0OOODOOOOOOOODOOOOOOOOODOODO
e Cgroup 000000 ODDUODOOOOUODODOODOOOODOODOO
e JO0OOUOOOODOOOOOOOODO
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57

sysvinit 0000000

# /etc/inittab: init(8) configuration.
# $Id: inittab,v 1.91 2002/01/25 13:35:21 miquels Exp $

# The default runlevel.

id:2:initdefault:

# Boot-time system configuration/initialization script.
# This is run first except when booting in emergency (-b) mode.

si::sysinit:/etc/init.d/rcS

# What to do in single-user mode.
~~:S:wait:/sbin/sulogin

of runlevel.

:4:wait
twalt

it:/etc/init.
it:/etc/init.
:/etc/init.
it:/etc/init.
s/etc/init.
:/etc/init.
:/etc/init.

Runlevel 0 is halt.
Runlevel 1 is single-user

Runlevels 2-5 are multi-user.
Runlevel 6 is reboot.

d/rc
d/rc
d/rc
d/rc
d/rc
d/rc
d/rc

OV AEWNED

/etc/init.d executes the S and K scripts upon change

# Normally not reached, but fallthrough in case of emergency.
z6:6:respawn:/sbin/sulogin

# What to do when CTRL-ALT-DEL is pressed
ca:12345:ctrlaltdel:/sbin/shutdown -tl -a -r now

for 1 in /etc/rcsrunlevel.d/S$level*

[V -f %1 ] && continue

"$previous”

#

suffix=8{i#/etc/rc$runlevel.d/S5[0-9][0-9]}
]

# Find start scrint in orevious runlewvel and

fi

FOULYE LW I TTILUE LIS 3T VLNE.

[ -f $previous stop ] && [ ! -f $previous_start ] & continue

SCRIPTS="$SCRIPTS $i"

/etc/init.d/rc
do
if [
then
fi
done

startup $ACTION $5CRIPTS

Jetc/rc*.d 00000000 OODOODODOOO

startup() {

action=$1
shift
scripts="4$@"
for script in $scripts ; do
$debug "$script” $action

done

-
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58 systemd DO 0OOOOO

local-fs-pre. target

v
(various mounts and
fsck services...)

(various swap
devices...)

(various cryptsetup
devices...)

v v v
local-fs.target swap. target cryptsetup. target
|
K |
A
v
sysinit.target
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
/ |
| |
v v
(various (various
timers...) paths...)
| |
v v
tilners.target pa‘ths. target
|
v N e
0
v
basic.rarget
““““““““““““““““““““““““““““““““““““ /
/ |
| [ |
v v v
display- (various system (various system

manager.service services services)
required for |
graphical UIs)

| v
| multi-user.target
|

59 systemd 00000

(various low-level
services: udevd,

tmpfiles, random
seed, sysctl, ...)
|
|
|
v
(various

sockets...)

|

v
sockets. target

systemd D0000000000O00O0O00O0OO0OO

obooO11o000o00000000
e OODOOOOO
e JOODOOOOOO
gooooooo

510 O0DO0OOO0OOOO

:~$ 1s /lib/systemd/system | grep .service | head -n 20

ModemManager.service
NetworkManager-dispatcher. service
NetworkManager-wait-online.service
NetworkManager. service
accounts-daemon. service
alsa-restore.service
alsa-state.service
alsa-utils.service

anacron.service

apparmor.service
apt-daily-upgrade.service
apt-daily.service

autovt@.service
avahi-daemon.service
bluetooth.service

bolt.service

bootlogd. service

bootlogs.service

bootmisc.service

checkfs.service

e JO00O0OOOOODOOOOOOOODO
e service JOO0OOOOOOOODO

e J0O0O0O0OOUOOODOOOOOOOODOOOOOOOO

27

(various low-level

API VFS mounts:

mqueue, configfs,
debugfs, ...)

rescue.service

v
rescue.target

emergency.service



511 O0D0OO0OO0OO0OOD0OODO

:~$ 1s /lib/systemd/system | grep .target | head -n 20

basic.target

bluetooth. target

boot-complete. target

cryptsetup-pre. target

cryptsetup. target

ctrl-alt-del.target

default.target

emergency. target

exit.target

final. target

getty-pre. target

getty.target

getty.target.wants

graphical. target

graphical. target.wants

halt.target

halt.target.wants

hibernate. target

hybrid-sleep.target

initrd-fs.target
SN |

e JO0O0OO0OOOODODOOOOOOOLOODODODODODO
o target UOUOUOOODOOODOOO
e JO00O0O0O0OOOODODOOOOOLOOODOODLOOOOOO

512 systemd 0O O OO

ooooooooboooooooobOoooooooobo
od
e JO00OOOUOO0OOODOOOOOODO
e JO00O0O0O0OOODOOOOOOOODOOOODODODOOOO
oo
e NO00OO0OOOOOODOOOOOO
00000000 AQDODOOO BOODOOOOOO (ODD)DDODODODODODODOODOODOODODOOD ADBOOOOOOOO

00O default.target 00000000000 0OOO

:~$ s -1 /lib/systemd/system/default.target
Lrwxrwxrwx 1 root root 16 58 25 05:58 -> graphical. target

:~$ systemctl list-dependencies graphical.target | head

graphical. target
@® —accounts-daemon.service
® —eximd.service
@® —gdm.service
® —rtkit-daemon.service
® —switcheroo-control.service
@® —systemd-update-utmp-runlevel.service
® (—udisks2.service
® “—multi-user.target
® I—anacron.seriice

%

513 systemd OO0 O0O0O0O0O0O0O0OOODOOO

sysvinit 00 O Jete/rc*.d 00000000000
systemd 00 0000000000000 0OOOOOOO
e /etc/systemd/system(000000000O0O)
e /lib/systemd/system(0 000000000000 0O0O0ODO)
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:~$ 1s /lib/systemd/system | head
ModemManager.service
NetworkManager-dispatcher.service
NetworkManager-wait-online.service
NetworkManager.service
accounts-daemon. service
alsa-restore.service
alsa-state.service
alsa-utils.service
anacron. service
anacron. timer

~$

5.14 systemctlD O 0O

systemd 0000000000000 00O0OCOOOO
e systemctl status ... unit 000000000000
e systemctl edit ... dropin 000000 wnit 0000000
e systemctl show/cat ... unit 0000000
e systemctl enable/disable ... 000000000000
e systemctl daemon-reload ... unit 0000000000
e systemctl start/stop/restart ... 000000000
e systemctl list-unit-files —type=service ... 0000000000

515 00000O00O0O0OO0DOOO(UoDOO)

sampleA .service

[Servicel
ExecStart=/bin/bash -c "date > /home/hiroya/sampleA.txt; sleep 10"

[Installl
RequiredBy=multi-user.target

000000 sampleAtxt 000000000

multi-user.taget 0000000

:~$ systemctl show sampleA | head
Type=simple
Restart=no
NotifyAccess=none
RestartUSec=100ms
TimeoutStartUSec=1min 30s
TimeoutStopUSec=Tmin 30s
RuntimeMaxUSec=infinity
WatchdogUSec=0
WatchdogTimestampMonotonic=0
RootDirectoryStari0n1y=no

H

sampleAJ00O0D0O0O0 200000000000000000000O00O0OO

516 O0DOOOODOOO

:~$ sudo systemctl enable sampleA
Created symlink /etc/systemd/system/multi-user.target.requires/sampleA.service = /etc/systemd/system/sampleA.service.

O

:~$ sudo systemctl list-unit-files --type=service | grep sampleA

sampleA.service enabled
%
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517 DO00D0O0OO0OOOOOOOO(DOOD)

sampleA.service
e sampleB.service 0000000
e sampleA DO OsampleBOOOOOOOO

[Unit]
Requires=sampleB.service

[Service]
ExecStart=/bin/bash -c "date > /home/hiroya/sampleA.txt; sleep 10"

[Installl]
RequiredBy=multi-user.target

sampleB.service

[Service]
ExecStart=/bin/bash -c "date > /home/hiroya/sampleB.txt"

:~$ cat sampleA.txt sampleB. txt
2019% 78 238 XHBH 00:26:20 JIST
2019% 78 238 XW®EHBH 00:26:20 JST

S |

sampleA 00 sampleBO O OO O0O000000000000000O000O0OsampleAd sampleBOOOOOOOOOO

518 DO00O0OUOUODOOOOOO(DOODO)

sampleA.service

[Unit]
Requires=sampleB.service
Before=sampleB.service

[Service]
Type=oneshot
ExecStart=/bin/bash -c "date > /home/hiroya/sampleA.txt; sleep 10"

[Install]
RequiredBy=multi-user.target

Before 0 Type=oneshot 0000000 OOsampleAODOOOsampleBOOOOOOOOOOO
:~$ cat sampleA.txt sampleB.txt

2019% 78 238 AX®EB 00:29:35 JST

20194 78 2380 XBEH 00:29:45 JST
:~$

sampleA 0 10000 sampleBOOOOOOODOOO0OOO

5.19 journalctlO OO

e systemd 00000000000 journald(system-journald) O O O
e journalctl O journald 0000000000000 0O0OOOO
e Systemd 00000000000 DODOOOOOOOOOOOO

:~$ sudo systemctl start samplecC
:~$ sudo journalctl -u sampleC
- Logs begin at Tue 2819-87-23 00:44:29 JST, end at Tue 2019-07-23 00:45:28 JST. --
78 23 00:45:25 debian systemd[1]: Started sampleC.service.
7H 23 00:45:25 debian bash[2592]: hello debian
7B 23 00:45:25 iebian systemd[1]: sampleC.service: Succeeded.
Hiat

5.20 graphicaltarget 00O O0OO0DOOOO

sample.service
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[Unit]
Before=sysinit.target
DefaultDependencies=no
OnFailure=emergency.target

[Servicel
Type=oneshot
ExecStart=/bin/false

[Install]
RequiredBy=sysinit.target

sysinit.target 00 0000000000000 O0OCOOO00O0O0ODO emergency.target 00000
systemd 0000000 (ODO)

local-fs-pre. target

v
(various mounts and (various swap (various cryptsetup
fsck services...) devices...) devices...) (various low-level (various low-level
| | | services: udevd, API VFS mounts:
v v v tmpfiles, random mqueue, configfs,
local-fs.target swap.target cryptsetup.target seed, sysctl, ...) debugfs, ...)
| | | |
L S S | . !
v/
v
sysinit.target
\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LN .
/ | | | \
| | \ | I
v v | v v
(various (various | (various rescue.service
timers...) paths...) | sockets...)
| v
v v | v r 1 r
timers. target paths.target | sockets. target
|
v N e I /
¥
v
basic. target
[ 4 emergency.service
/ | | I
\ | [ v
v v v emergency. target
display- (various system (various system
manager.service services services)
required for
| graphical UIs) v
| | multi-user.target
| | |
N !
v/
v

graphical.target

sample.service

[Unit]
Before=sysinit.target
DefaultDependencies=no
#0nFailure=emergency.target

[Servicel]
Type=oneshot
ExecStart=/bin/false

[Installl
RequiredBy=sysinit.target

OnFailure 0000000000 0OOOODO OSOOOOOODD (DOODODODODODOOOOOO)
00 Osysinit.target 00 0000000000000 000OnFailure0000000000
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00000ooooo0 oooog 2019000

6 systemd [ sysvinit (D O 00O OO0 O
00 DebianO0 O OO OOOOOO
Oooon

googo

6.1 00O0O0O

0000000000 debian0000000000O0O0O000O00O0O0O0O0DOOOOOO0OOOOODOOOOOOOOOO0OO
ooooo

6.2 DebianO OO0 mtOd OO

0000 UNIX/Linux 00O OSO00O0O0O00D0D00000D0DDNmt0000D000000000ooD®EEgooooo
nit 00 0000000000000 00000DOO0O0O000O

Debian 0000 init 000000000 Debian 000000000 30 0000000000 D0OO0O00DOEEQ

Debian 0000000 init 0000000000000 DOsysvinitOO 0 O 0 O 0Osystemdd O 0 0F90 Debian 8 00 O
Systemd[IEIDEIinitDDDDDDDDDDDDDDmD

Debian 00 systemd O sysvinit 0000000000000 000000000000000 debian000O00O0O
OO000Osystemd O sysvinit 0 00 000000000000000000O00OO0OOOOOOOOOOOO0O

6.3 Debian 0000 nt00O000D000ODOODOODOODOO

6.3.1 systemd: /lib/systemd/system/[package].service
Debian O systemd D000 0000000000000 ”systemctl” 0000000000
systemetl 00 0000000000000 DDOOODOOO?”/lib/systemd/system/[package].service”’ 0000000000
”[package].service”[]EID[II]EII]EID[]I:ID[II]DDDDDDDDDDDDDDDDDDDDDDDDDDDED
O0000Onginx-full000000000DO0OOO0O
nginx 00000000000 CCOOO00OODOODOO

# systemctl start nginx

nginx 00 0000000000000 O0O0O0O00O00O

# systemctl stop nginx

*»8$0pU0000000 0looooooooo0o

*59 https://www.debian. org/doc/manuals/debian-reference/ch03. ja.html

*60 000 OpenRCOOD init00O00OO

*61 systemd 000000 Debian GNU/Linux 00000 0systemd 0 linux 0000000000000 000kFreeBSD 0 Hurd O
ooooooo

*62 https://wiki.debian.org/Init

*63 service 0000000000 Ohttps://www.freedesktop.org/sof tware/systemd/man/systemd.service.html 000 O
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000 systemctl 0000000000000 0OO nginx.service’0000 nginx 0000000 systemd 00000000

$ cat /lib/systemd/system/nginx.service | grep -v "\#"

[Unit]

Description=A high performance web server and a reverse proxy server
Documentation=man:nginx(8)

After=network.target nss-lookup.target

[Service]

Type=forking

PIDFile=/run/nginx.pid

ExecStartPre=/usr/sbin/nginx -t -q -g ’daemon on; master_process on;’
ExecStart=/usr/sbin/nginx -g ’daemon on; master_process on;’

ExecReload=/usr/sbin/nginx -g ’daemon on; master_process on;’ -s reload
ExecStop=-/sbin/start-stop-daemon --quiet --stop --retry QUIT/5 --pidfile /run/nginx.pid
TimeoutStopSec=5

KillMode=mixed

[Install]
WantedBy=multi-user.target

6.3.2 sysvinit: /etc/init.d/[package]
Debian O sysvinit 00 0000000000000 00”service’0000000 000
service 1000000000000 00000D0O0ODO”/ete/init.d/[package]’0000000000” [package]’00000
goooooooooooooogoboooooooooooboobooooooOODbOooDOoboboOoboo
service 00000000000 DOOOO0O000ODOOOODOOOOOOOODOODOOOOD
e /lib/init/vars.sh
e /lib/lsb/init-functions
e /sbin/start-stop-daemon
O0000nginx-full00000O00000O0OOOO
nginx 000 00000000000000000O0Osystemetl0000000000O0O0OOOOMM

# service nginx start

nginx 00 0000000000000 O0O0O00O00O00OO

# service nginx stop

000 service 0000000000 0ONginx0000D0O0O ”/ete/init.d/nginx” 00000000
gooobooooooobooooo

*64 Debian GNU/Linux 8 0000 systemd 000000000 https://wiki.debian.org/Init 0000000 sysvinit 00000
oogd
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$ cat /etc/init.d/nginx

#!/bin/sh

### BEGIN INIT INFO

# Provides: nginx

# Required-Start: $local_fs $remote_fs $network $syslog $named
# Required-Stop: $local_fs $remote_fs $network $syslog $named
# Default-Start: 2345

# Default-Stop: 016

# Short-Description: starts the nginx web server

# Description: starts nginx using start-stop-daemon

### END INIT INFO

PATH=/usr/local/sbin:/usr/local/bin:/sbin:/bin:/usr/sbin:/usr/bin
DAEMON=/usr/sbin/nginx

NAME=nginx

DESC=nginx

# Include nginx defaults if available
if [ -r /etc/default/nginx ]; then

. /etc/default/nginx
fi

STOP_SCHEDULE="’’${STOP_SCHEDULE:-QUIT/5/TERM/5/KILL/5}"’
test -x $DAEMON || exit O

. /1lib/init/vars.sh
. /1ib/1lsb/init-functions

# Try to extract nginx pidfile
PID=$(cat /etc/nginx/nginx.conf | grep -Ev ’~\s*#’ | awk ’BEGIN { RS=’’[;{}]’’ } { if ($1 == ¢‘pid’’) print $2 }’ | head -nil)
if [ -z ““$PID’’ ]; then
PID=/run/nginx.pid
fi

if [ -n ‘“$ULIMIT’’ ]; then
# Set ulimit if it is set in /etc/default/nginx
ulimit $ULIMIT

fi

start_nginx() {

# Start the daemon/service

#

# Returns:

# 0 if daemon has been started

# 1 if daemon was already running

# 2 if daemon could not be started

start-stop-daemon --start --quiet --pidfile $PID --exec $DAEMON --test > /dev/null \
|| return 1

start-stop-daemon --start --quiet --pidfile $PID --exec $DAEMON -- \
$DAEMON_OPTS 2>/dev/null \
|l return 2

(snip)

stop_nginx() {
# Stops the daemon/service
#
# Return
# 0 if daemon has been stopped
# 1 if daemon was already stopped
# 2 if daemon could not be stopped
# other if a failure occurred
start-stop-daemon --stop --quiet --retry=$STOP_SCHEDULE --pidfile $PID --name $NAME

RETVAL=>’$7>’
sleep 1
return ‘‘$RETVAL’’
}
(snip)
case ‘‘$1’’ in
start)
log_daemon_msg ‘‘Starting $DESC’’ ¢ ‘$NAME’’

start_nginx

case ‘‘$7’’ in
0l1) log_end_msg O ;;
2) log_end_msg 1 ;;

esac

stop)

log_daemon_msg ‘‘Stopping $DESC’’ ¢ ‘$NAME’’

stop_nginx

case ‘‘$7’’ in
0/1) log_end_msg O ;;
2) log_end_msg 1 ;;

esac
(snip)
*)
echo ‘‘Usage: $NAME {start|stopl|restart|reload|force-reload|status|configtest|rotate|upgrade}’’ >&2
exit 3
esac




6.4 nit00000 debianODOOOODOOOO

6.41 OO
Debian GNU/Linux 9 (stretch) 00000000000
debian 0000000000 OOOOOOOOOOOOOOOO debhelperDDDDDDDDmDDDDDdebhelperDDD
gooooooooboooboooooboobooboooon
debian 000000000000 O0OOOO0OOOOOOOOODOOOOOOOOODODOOOOUOODOOODOOOOO
e https://wiki.debian.org/ja/Packaging
e packaging-tutorial 000 OO0 PDFOODODO
/usr/share/doc/packaging-tutorial /packaging-tutorial.ja. pd £
e Debian 000 OOOODODO
https://www.debian.org/doc/manuals/maint-guide/index. ja.html
e Debian Policy Manual
https://www.debian.org/doc/debian-policy/
debhelper O debian 000 0000000000000 OOODO0DOOOOOOOODODODOOODOED

# apt-get update
# apt-get install build-essential dpkg-dev devscripts debhelper dh-make quilt

6.42 systemd 0000000
O00webOOOOOODO0OOOOOODO0OOODOOODOOOOOOODOOOOOO
e https://wiki.debian.org/Teams/pkg-systemd/Packaging
systemd 00 0000000000O00000O00O000OO0OOO0OO0O0OOOOOOOOOOOOOO
e debian/rules00 0
e debian/control 0 0 O
e ”debian/package.service” 000

debian/rules 0 00

debian/rules 000 000dhmake 0000000000000 O0OOOOOOOOOOOOOO
systemd 00 0000000000000 O0O00O0O0O "-with systemd” 000000000000 "-with> OO0OO00OO
debhelper O addon 0000000000000 D0O00OODOOESD

dh $@ --with systemd

00 "—with systemd” 0O addon 00O OO0OOO0O debian 0000 O O0O0OO0OOOO ”dh-systemd_enable”
”?dh_systemd_start” 0000000000000

”dh_systemd_enable” O O7# systemct] {enable/disable} package” 0000000000000 O0DOOOO OSODOOO
000 package 0000000000 DO0OOOOOOO

”dh_systemd_start” O 07 # systemctl {start/stop/restart} package” 00 0000000000000 O00OOOOOODOO
Jd0OodbOOobDo0o0obO0oobOo0ob0obDoobOoobOooooooooog

debian/control 0 0 O

"debian/control’0 0000 0dhmake 0000000000000 O0O0DDOO0OO0DOOOOO
”debian/control” 000000000 Odebhelper 0D D000 DOO0OODOO”debian/compat” DO0O0O0O00O0O0O0DOO
0 ”debian/compat’0 0000000710000 000 ”debian/control” 00 DD O0ODOODODOOOOODO

*65 https://www.debian.org/doc/manuals/packaging-tutorial/packaging-tutorial.ja.pdf 0 20190 30 400000000
O debhelper 00000 98% 0000000000

*66 web 00O D000 https://www.debian.org/doc/manuals/packaging-tutorial/packaging-tutorial.ja.pdf

*67 00 systemd 000000000 dh-systemd 000000000000 Ostretch 00 debhelper 10 00000000000000
ooooo

*68 man dh(1) 0O OO
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Build-Depends: debhelper (>= 9.20160709)

0 00 ”debian/compat” 0000 ”10” 000000 systemd 00000000 dh-systemd 000000000000
oooooooobooo

Build-Depends: debhelper (>= 9.20150101), dh-systemd (>= 1.5)

debian/package.service 0 00

"package.service” 000 000dhmake 000 0000000000000 0O0O0O0OOOOOOOO

0000000000000 ”package.service” 0000000000 Oservice 00O ODOD0D0DO0ODODODDOOOOOOOO
ooEd

"package.service” D00 000000000 Odebian 000000000 O00O00O ”dh-nstallinit” 0000 ”pack-
age.service” 00000 ”/lib/systemd/system” 000 0000000000000 OOO

6.43 sysvinitOOOOOOO
sysvint 0 0000000000000 ODOOOO0O000OODOOOO0O0O0ODODOOOOOOO0ODO
e ”debian/package.init” 000

debian/package.init 000

”packages.init”[II][II][IDdh,makeI:ID[II][II][II]DDDDDDDDDDDDDDDDDDDED

00000000 mit00000000000000000000 debhelper 00000 ”init.deex” 00000000000
0oo0oooEg

"package.init” 000 0000000000debian 0000000000000 "dh.nstallinit”0d 00 O ”package.init”
00000 7/ete/init.d” 0000000000000 0OOOOOO

6.5 00O

Debian 0000 init 00 0000000000000 00 debianOOOO00O0O debhelper 0000000000000
debian/[package].service O O O O O debian/[package].init 000 0000000000000000000

debhelper 0000 debian 00000000000 dhiinstallinit 0000 systemd/sysvinit 0000000000000
goooooooo

gooooboooooooopbooogobooooooooboooobooooobooboooooOoboDoobDOoDOoboOoOoo
gooooobooobooooooooboboboooooooobobooobooa

6.6 0OOO

o[] Teams pkg-systemd Packaging] https://wiki.debian.org/Teams/pkg-systemd/Packaging

e mkouhei (2014) O How to create a Debian package of support to sysvinit, upstart, systemd https://d.palmtb.
net/2014/01/30/how_to_create_a_debian_package_of_support_to_sysvinit__upstart__systemd.html

e @henrich (2016) O dh-systemd O debhelper 9.20160709 0 0 O OO0 O O https://qgiita.com/henrich/items/

e1b6h1e3784chh3d0d3Ye

*69 Debian 8 jessie 00 0000000000000000O0000

*70 https://www.freedesktop.org/software/systemd/man/systemd.service.html

*1oooo dh_make 00 0 0 0O”debian/init.dex” 000 0000000000000 0000O0ODebian 80000 systemd 0000
gooooOooooooooooo

*72 https://sources.debian.org/data/main/d/dh-make/1.20140617/1ib/debian/init.d.ex
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00000ooooo0 oooog 2019000

7 grml-debootstrap 0 [0 [0 0 USB O [
Oooodn

oo od

(0boOo0O0DO0OO0O0DOO0O0ODDOOU0O0DOUOOODOOODDOOOD)

71 ODO0OO

e NOKUBI Takatsugu (00 O0O)

e knok@debian.org / knok@daionet.gr.jp
e Twitter: @knok

e Debian developer since 2002

e boO0ODDODOODUODODODODOOO

72 OO

e USBOODOOOOOO
e grml-debootstrap 0 O
e IIOOODODO

o (I

e IO ODODODOO

73 USBOOOooooOoO

e JODOOODOODODOODODO
e USBUOODODOOOD
— chroot O O (debootstrap)
* daemon 0000000
— 0000 (LXC/LXD/Docker O0)
— 0o0o0ooog (VirtualBox, KVMO)
+ 0O00000000Oooooon
e JOOOOOODOODOOO
— 00000000000 proprietary OSOOOOODO
—oooooooobooobooon
e IO DUODODLDODOODLOODODO
o IO DUODODOODLOODODDLOODOO
e DI ODODODOODLDOO
—0o0ooogooog
e NASODDDODODDDODO (Microserver)

7.4 grml-debootstrap

GRML Live Linux 0 0O
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http://grml.org/
— 000000000 Live Linux 00O
- FAIDDOO
Oo0oooooood: Grml Team
00000: grml-rescueboot, grml2usb
O00000: https://github.com/grml/grml-debootstrap

75 ODO0O0OO0OODO

UsBOOOOOO
e JODOODO
— 000ooooooo 32GBOOOOOO
— 0000ooooo0ogoooooooo 1eGBOOOOO
e 0O
e 00O
— 0000000000 0ooooooooOooDo
e EFIODOODODO
— EFI0O0O00O000O0ODOO
— GpPTOOO
— 00ooo0: MBROOOOOOOO 20480 0000000000000000C0O
e J0: J000ODODODOODODODOODO
eroot 100D ODODOODOOO
— ext4
—f2fs- 000 grub0 000000000 ODOOO

7.6 OO

$ sudo gdisk /dev/sda

GPT fdisk (gdisk) version 1.0.1

Command (7 for help): n

Partition number (1-128, default 1):

First sector (34-31358942, default = 2048) or {+-}size{KMGTP}:

Last sector (2048-31358942, default = 31358942) or {+-}size{KMGTP}: +256M
Current type is ’Linux filesystem’

Hex code or GUID (L to show codes, Enter = 8300): ef00

Changed type of partition to ’EFI System’

Command (7 for help): n

Partition number (2-128, default 2):

First sector (34-31358942, default = 526336) or {+-}size{KMGTP}:

Last sector (526336-31358942, default = 31358942) or {+-}size{KMGTP}:
Current type is ’Linux filesystem’

Hex code or GUID (L to show codes, Enter = 8300):

Changed type of partition to ’Linux filesystem’

Command (? for help): w

Final checks complete. About to write GPT data. THIS WILL OVERWRITE EXISTING
PARTITIONS!!

Do you want to proceed? (Y/N): y
OK; writing new GUID partition table (GPT) to /dev/sda.
The operation has completed successfully.
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7 ODOooooo

$ sudo mkfs.vfat -F32 /dev/sdal
mkfs.fat 4.1 (2017-01-24)
sudo mkfs -t f2fs /dev/sda2

F2FS-tools: mkfs.f2fs Ver: 1.7.0 (2016-07-28)

Info: Debug level = 0

Info: Label =

Info: Trim is enabled

Info: Segments per section = 1

Info: Sections per zone = 1

Info: sector size = 512

Info: total sectors = 30832607 (15054 MB)

Info: zone aligned segmentO blkaddr: 256

Info: format version with
"Linux version 4.18.0-0.bpo.1-amd64 (debian-kernel@lists.debian.org) (gcc version 6.3.0 20170516 (Debian 6.3.0-18+deb9ul))
#1 SMP Debian 4.18.6-1"bpo9+1 (2018-09-13)"

Info: Discarding device

Info: This device doesn’t support BLKSECDISCARD

Info: This device doesn’t support BLKDISCARD

Info: Overprovision ratio = 1.640%

Info: Overprovision segments = 249 (GC reserved = 129)

Info: format successful

-efil 00000 EFI0O00O0O00O000000O00OOOooon

$ sudo grml-debootstrap -m http://deb.debian.org/debian -r stretch -t /dev/sda2 --efi /dev/sdal \
--grub /dev/sda --arch amd64 --filesystem ext4 --password toor
* EFI support detected.
* grml-debootstrap [0.78] - Please recheck configuration before execution:

Target: /dev/sda2

Install grub: /dev/sda

Install efi: /dev/sdal

Using release: stretch

Using hostname: xpsi3

Using mirror: http://deb.debian.org/debian
Using arch: amd64

Config files: /etc/debootstrap

Important! Continuing will delete all data from /dev/sda2!

* Is this ok for you? [y/N] y
* EFI partition /dev/sdal seems to have a FAT filesystem, not modifying.
* Running mkfs.f2fs on /dev/sda2

F2FS-tools: mkfs.f2fs Ver: 1.7.0 (2016-07-28)

Info: Debug level = 0

Info: Label =

Info: Trim is enabled

Info: Segments per section = 1

Info: Sections per zone = 1

Info: sector size = 512

Info: total sectors = 30832607 (15054 MB)

Info: zone aligned segmentO blkaddr: 256

Info: format version with
"Linux version 4.18.0-0.bpo.1-amd64 (debian-kernel@lists.debian.org) (gcc version 6.3.0 20170516 (Debian 6.3.0-18+deb9ul))
#1 SMP Debian 4.18.6-1"bpo9+1 (2018-09-13)"

Info: Discarding device

Info: This device doesn’t support BLKSECDISCARD

Info: This device doesn’t support BLKDISCARD

Info: Overprovision ratio = 1.640%

Info: Overprovision segments = 249 (GC reserved = 129)

Info: format successful

blockdev: ioctl error on BLKRRPART: Device or resource busy

/usr/sbin/grml-debootstrap: line 1119: filesystem: command not found
* Mounting /dev/sda2 to /mnt/debootstrap.4583
* Running debootstrap for release stretch (amd64) using http://deb.debian.org/debian
* Executing: debootstrap --arch amd64 stretch /mnt/debootstrap.4583 http://deb.debian.org/debian
: Retrieving InRelease

: Retrieving Release

: Retrieving Release.gpg

: Checking Release signature

: Valid Release signature (key id 067E3C456BAE240ACEE88F6FEFOF382A1A7B6500)

: Retrieving Packages

: Validating Packages

: Resolving dependencies of required packages...

: Resolving dependencies of base packages...

HHHHHHHHH

Finished chroot installation, exiting.
* Removing chroot-script again
* Unmount /mnt/debootstrap.4583
* Removing /var/cache/grml-debootstrap/variables_sda2
* Removing /var/cache/grml-debootstrap/stages_sda2
* Finished execution of grml-debootstrap. Enjoy your Debian system.

39



EFI00000000/EFI/BOOTOODO BOOTX64.EFIDOOOOOOOOOOOO

mount /dev/sdal /mnt

cd /mnt/EFI

mkdir BOOT

cp /boot/efi/EFI/debian/grubx64.efi BOOT/BO0TX64.EFI
umount /mnt

3+ o

000 grub-efi-ia32 0000 BOOT/BOOTx32.EFIDO00DODOO 32bit UEFIODODOOODO
MBROOODOOO EFI/MBROOOOOO

7.8 0OO0ODO

e diskODOOOIDOOO
— sudo adduser user disk
—0o0oooooao

e Raw disk U0 OO0 vindk O OO

$ vboxmanage internalcommands createrawvmdk -filename \
~/usb.vmdk -rawdisk /dev/sda

e VirtualBox 000000000
— 000000000000 usb.vmdkOOO
— UEFIODOOO
o 00O
e JIOOODOO
— fstab, grub.cfg 0 UUID OOO
e Network
—ifaddrO0000000000OO0OO dhclient
e Timezone
— dpkg-reconfigure tzdata
e Hardware Clock
— Jetc/adjtime 00 00O
— LOCALO RTCOOOGOOOOO
e Keymap
— dpkg-reconfigure keyboard-configuration
— https://wiki.debian.org/Keyboard
— 0000 XKBOPTIONS="ctrl:swapcaps”
e grml-debootstrap 0 0 O
— 00000000000 000o0n0 DebianOOO0O0
e USBOOOOODOOD
—o0o0o0oooboboboooooooob
- 000000DO000DOO0ODO0O0OO0OoDbOoon
- 000D0oO0oooOooooon
e UEFIOUODOODODOODOUODOODOODOODOOO
e VirtualBox 00O O OOO0OO0O
- 000000000 DO0ODOo00oOOoOooboOoon

79 0OOOO
oooo
e BIOS, UEFI 00000000 debian 000000 USBODODOODOOD http://pman0214.github.io/blog/
debian—-i1nstall—-bilos—et1 _html

e 32bit UEFI 0D OO 2-in-1 PC O ubuntul4.04 00000000000 https://qiita.com/shirotamago/items/
a4bc88633497abebh0ad
e Boot your USB Drive in VirtualBox http://agnipulse.com/2009/07/boot-your-usb-drive-in-virtualbox/
RFSooog?
e D0ODODOD?(OOD)
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- USBOOOO TRIMOOOOOOO
— 000000, hdparm -I1000
e stretch 0 grub2 0 f2fs 0000000000
— /boot 00DDDOOODODOOO
e JOODODODOO
— F2FS Benchmarks From USB Flash Storage (Phoronix) https://www.phoronix.com/scan.php?page=
article&item=11nux f2Z2fs usb3&num=1
- oooo?
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00000ooooo0 oooog 2019000

8 Rustl
debian
o000

O U O
O U O
O U O
O U O
—
L

O

oo oo

8.1 O0OODO

0000000000000 0000000 Rest0000O000D0O00O0O0O0O0O0O0O0OO0OCOOOOOOOOO00O0OO00OO0
00 (0000000000000 000)00Rust00000000deb0000000O00O00OOOOOOOOOOOOOODO

8.2 RustO0O

Rust 000OMozillaOODOOOOOOO Servo000000000O00ODO0OO0OOOOOOOOO201800000000
D0oooooo0Egoooo000000O0N0 10000000000000000000000000000000000
0ooo0o0ooo000DO000DO0O000DOO000DODO000DO0O00DO0O0O0DOO (Y)OOoDDOOOODOD

O00ORust 000000000 rustacean(000000)0000D0000DDODO0O“Crustacean(000)“00000000O
oooo00obDOO0O0DO0O0DL00DO0O00DO00DO0O0ODO0O0DO0DO0O0DOO0DOO0O0DUO0ODDO0O0DOO (OO
FerrisE@) 0000000

821 RustOODODOODODOOODOOOOOO

000000 Rust 0000000000000 0O0O00O00O00D00O000000 Rust00O0O0O0OO0O0O debianO0O
0000000000000000000000000000000000000000E 00000000 Rustd 201800
000 2018 Editionf¥0 0 0000000000000 00000 Rust 000000000000 000000000O00
goooooooooooooooooobooooooboOooooOobobOOoOoOoObObOOoOoOoDObObObOOobOOoOoDObOoOOooo
go0000Rust00O00O0O0DO0OOOOO0OO0OOOOOOOOOOOOOOOOOOOOOOOOODOOO0O0O0O0O0

Rust 0000000000000 0000O0000000000000000 rustup®0000000000000O0
0000000000000 o0O0o00o000O00O0D0O0O0o0o0O00000 cwrl0O0D0O0OO0O0OO0O0OO0ODOODOOOOD

% curl https://sh.rustup.rs -sSf | sh

rustup0 000000000 ”/.cargoDDDDDDDDDDDDDDDDDDDDDDDD ~/.cargo/envDI:IDI:I[II][I
0000000000 source UOUOOUOOOOOOOOOOOOO0OOO0ODO cargoOOOOOOOOODOOOODOOOOO
0000000000 O0O0000 debO0 000000 cargo 000000000000 0DOOO0OO0O0UOOOrustcdOnO
0000 2018 Edition 000 1.3100000000000000O

*73 https://insights.stackoverflow.com/survey/2018

*74 http://rustacean.net/

*75 https://play.rust— lang.org/

*76 https://blog.rust-lang.org/2018/12/06/Rust-1.31-and-rust-2018.html
*77 https://rustup.rs/
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8.2.2 HelloWorldO O OO

O0Ocargo0 000000000000 OOHelloWorldOOUOOOOOORustOOOOOOOOO cargo new 10000
goo0oDO0o000b0--pin000000DOOO0DO0OOCOOOOOOOODOOODO0ODOO0OOO cargo0OOooDOOOOO
OO0dddo0o0ooboooObOOo0o0o0bo0ooooooooooDoooon

% cargo new hello
Created binary (application) ‘hello‘ package
% tree

t———- Cargo.toml
—— 8Irc

—— main.rs

1 directory, 2 files

000000000000 CargotomlO0O00000O0Omainrs 0000000000000 0000000O0ORustOOO
0000000000 s00000000Rust 0000000000000 000sO00D0000000ODODODODOO0ODODO
gob0.sbOO0b0oobooobooon

00000000 HelloWorldOOOOOOOOOOOOsre/mainrs 00000000000DO

fn main() {
println! ("Hello, world!");

000000 HelloWorld DODOOOOOOOO0O0OO0O0O0O0O0O0D0O0OO0DOOOOO println!() 000000000000
0000000000000 0Rust 000000000000 0000000O0OO00ODO0O0O0O00O0O0O0O0O0O0O0OO0
0000000000000 cargo run JO0 OKDOOO

% cargo run
Compiling hello v0.1.0 (/path/to/hello)
Finished dev [unoptimized + debuginfo] target(s) in 0.31s
Running ‘target/debug/hello®
Hello, world!

83 RustOOOOOOO

00000o0o0o000DoO0 Rust000OO0OO0O000O0OOOO0OO0ODOODOO0OOO00O0DODOOODOOODODOOODODOODOOO
00000000000000000The BookEB0 0000000000000 0000000O00O0DO000000O0O
oooooooooo

O00Rust0O000O0O00ODOOCOODOCO0ODOOOOODOOOODOOOODOOODOOOOODOOODOOO RustOOOO
gooo Quoral]DDDDDDDDmDDDDDDDDDDDDDDDDDD

I’ve found that Rust has forced me to learn many of the things that I was slowly learning as “good practise” in
C/C++ before I could even compile my code.

0000000000000 C++00000000000000000000O00OO0DOOO0OO0O0ODO0OOOO0OOC++0000
ooooC++11000000000000000000O00O00O0000ODO0ODOO0O0 Rust0O0OO0OOOOOOO

83.1 O0OOO

oobOoOd0 leed0OO0OooOoOoOoOo0oOoOoodOoOoOoOoOooOoOoOoOoOoboObOOoOoOo0oboOobOooOoOoOobOoOboOoOooOOn
0000000000000000000000000000 immutable 000000000 mutable 000000000 mut
gooooooooooooooooooobooOooo

*78 https://doc.rust-lang.org/book/
*79 https://www.quora.com/What-do-C-C++-systems-programmers-think-of-Rust/answer/Mitchell-Nordine
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fn main() {
let x = 1;
println! ("x = {}", x);
let x = 1.25;
println! ("x = {}", x);
x=1; // 000000 (D000 immutable 000 ): expected floating-point number, found integer
x =1.5; // 000000 : cannot assign twice to immutable variable

let mut y: u32 = 1;
y=1;

y =1

println! ("y = {}", y);

oo02000 y -=; 0000000000000 00DOOO0OOOO0OODDOOODOOO0OOODOOODOOODOODROO
O (--release 0000000 cargoU00)0000D0000DO0O0DODOO0OODOOOODDOOOODOOOO
ooooooooooOoOooooooboooOooo
OO0 0O000: u8, ul6, u3d2, ubd, usize
OOo00: i8, i16, 132, i64, isize
ooooo0 OO0OO0:.f320000: fe4
000 bool
00 char (UnicodeO 100)
OO0 String
e JI00ODDODODOOOOO str0O0O0ODODOOOOO
oo [T; NI (T:O0,N:000)
0000 Vec<T> (T: O)
oooo &[Tl (T:0)
String 0 str 0000000000000 O0O0O0O0OOO C++0 std::string char 00000000000 DOOO
String 00 0000000000000 000CO00000EE000000000&00000 stxr000000000O00O0O0
Jo0ooooooopooooooooooo0ogooooooooo

String &sir &str
52 Re R R
259 slal | [l [ Is]
B
&
e—7 lalblc[d] |
str
&R
FHHUERXEY ‘z|y|x‘w‘v‘

str

06 RustOOOO StringO str000

fn main() {
let a = "abcd".to_string(); // String::from("abcd"); OO0
let b = &al1..];
let c = "zyxwv";

let mut a = "abcd".to_string();
// °°" al mutable 000O0OOO0OODO
a.push_str("efg"); // 0K

let mut c = "zyxwv";

// OO0 !: no method named ‘push_str‘ found for type ‘&str‘ in the current scope
c.push_str("ut"); // str 0000000000 push_str 0000000

832 0O00OO
00000000000 00000Rust00000000fn000000 ->000000000000000000000
0000 add0O00O0O0OOO0O
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fn add(a: i32, b: i32) -> i32 {
return a + b;
}

fn main() {
println! ("{}", add(1, 2));

000 cargo000000DO(DDOO0DOO0OODOOOO)00DOOODDOOODOD

% cargo run

Compiling function v0.1.0 (/path/to/examples/function)
Finished dev [unoptimized + debuginfo] target(s) in 0.20s
Running ‘target/debug/function®

3

0000000 return 00000000 Rust 0000000000000 0O0O0O0O0OO0O0DOOO0OODOOOODOOOOOO
000 edd000D0O00O0DDOO0OC0DOUO0OO0DOOO0 (DOODOOOODODOODOOOO)D

fn add(a: i32, b: i32) -> i32 {
a+b
}

833 00O

0000000000 RustDODODO0OO0O0O0OO0O0ORust00000000D000O0000000000O0O0DOO0O0O00O000
00 (0DO0D0 ownership) 00000DODO0O0OODODOOC+4 000000000000 DOOO0OODOODOOODOOOODODO
oooo

fn main() {

let i0 = 1;
let i1 = i0;
let i2 = i0;

let sO: String = "hoge".to_string();
let si s0;
let s2 s0;

000000o00o0o0oo0o0o0O0? 0000000000 s20 sO00000000O0O0O0OOOOOOOOOO

error [E0382] : use of moved value: ‘sO¢
--> ownership/src/main.rs:8:15
|
6 | let sO: String = "hoge".to_string();
| -- move occurs because ‘sO‘ has type ‘std::string::String‘, which does not implement the ‘Copy‘ trait
| let s1 = s0;
| -- value moved here
| let s2 = s0;
| ~ value used here after move

~

8

Rust 000000000000 0000O0O00O0O0OOO0O0OO000O0000000O00000000O0O00O00O000OO0A0
000000000000 000O0DO0 (DO0D0DLU00LO0O0OL)D0DLO0O0O0U0O0OLU0DDUOO0DO0ODOODODOOODODOOD
0o0o0000o00oD00O0O0DO00O00D (OoD0DLO0O0O0O0L0O0ODOOO0?)OD00D0ODOODODOOODODOODOO
00000000 Copy trait 000000000000000 Copy trait 00 0000000000000 DO0OOO0OOOOOO
trait 00000000000

ooooooooooooooooooooooooooboOooooooo

fn consume(_s: String) {}

fn main() {
let h: String = "Hello World".to_string();
consume (h) ;
let hh = h;

000000D0D consume 00000 hOOOOOOOOOOOOOOOOODODOOODOOOOOOO

12 | let h: String = "Hello World".to_string();

| - move occurs because ‘h‘ has type ‘std::string::String‘, which does not implement the ‘Copy‘ trait
13 | consume (h) ;

| - value moved here
14 | let hh = h;

|

~ value used here after move
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gobobooobooboooobuoobooboboooboobobbobboobUooo

fn generate(i: i32) -> Vec<i32> {
let mut v = Vec::new();
v.push(i);
return v;

}

fn main() {
let vl = generate(10);
let mut v2 = generate(100);
v2.push(101);
println!("vi: {:?}", v1); // vi: [10]
println! ("v2: {:?}", v2); // v2: [100, 101]

834 0O0OOOO
gooooooooooooooooobooooOobO0oOooObOoOoDbOOO0bOOOO0bOOODOOOOOOOOOOOODOGODODDO
Rust 0000000000000 00000C++0000&0000000O0CH++000O
e J00DD (DDDODOD)D D000
e 0ID0ODOODDDOODODOODODOD %000
goooooooooooooooooooooooooOooooOoboOoOooOooOoOoOoOoOoOoOoObOOO0OoOoOOObOOoOoOooon
gooooooooooooobooooooo

fn consume(_s: &String) {}

fn main() {
let sO: String = "hoge".to_string();
let s1 = &s0;
let s2 = &s0;

let h: String = "Hello World".to_string();
consume (&h) ;
let hh = h;

ooooobooboododb consume JO0O00O0OO0O00OKOOOOOO0ODOOCOCOOOOOOOCO bhOOOOoOOOOOOOO
gooooooooooooooooooxoooogo

fn main() {
let iO
let il

5;
&i0;

println! ("i0: {}, i1: {}", i0, *il);
¥

ooooooooobooooobooooooooboobooooooobobOoon

fn catlength(a: &String, b: &String) -> usize {
return a.len() + b.len();

fn main() {
let sO = "hoge".to_string();
let s1 = "fuga".to_string();
println! ("{}", catlength(&sO, &s1));

835 OOOOOO
Rust 00OGCUOOOD COO0OO0OO0OOOOOUOOUOOUOO0OODO0OOD0ODO0OOO0OOO0ODOOOUOOOOOOoOOoODOO

gooooooooooooooobo0oooooooOobo0oO0oooooOobo0oOoOooooooboOogon

fn main() {

{

let a = 0;
} // 000O0ODOOO
println! ("{}", a);

ooooooooooooooooo
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[P

error [E0425] : cannot find value ‘a

--> lifetime/src/main.rs:5:20

in this scope

|
5 | println! ("{}", a);
| ~ not found in this scope

obdooooooooooooooooooooodooooooooogooo

fn main() {

let r;

{
let b = 0;
r = &b;

}
println! ("{}", r);
}

gobooooboooboga

error [E0597]: ‘b‘ does not live long enough
--> lifetime/src/main.rs:11:9

|
11 | r = &b;

[ borrowed value does not live long enough
12 | }

| - ‘b‘ dropped here while still borrowed
13 | println! ("{}", r);

|

- borrow later used here

00000000000000000000000000000000C/C++000000000000000000000
000o0o0o0oo0oooooOoo! 0000000000 D0ODO00DOODO0DDO0OOODO0DOODOOOO

fn longest(x: &str, y: &str) -> &str {
if x.len() > y.len() {

X
} else {

y
}

goboooobooooo

error [E0106] : missing lifetime specifier
--> lifetime/src/main.rs:1:33
|
1 | fn longest(x: &str, y: &str) -> &str {
| ~ expected lifetime parameter
|
= help: this function’s return type contains a borrowed value, but the signature does not say whether it is \
borrowed from ‘x‘ or ‘y°¢

000000000000 000DO0000D00xD0y(DOOODOD)0DDO0O0DODO0O0O0DOO0ODO0OODDOOOO
poooooboooooobooboooboobobooboobboobooboboobboobDbooboobobOooDo
000000ooo0o00 lifetime parameter 0 00 0000000000000 0’a00000000000000O0O00OOO0O

fn longest<’a>(x: &’a str, y: &’a str) -> &’a str {
if x.len() > y.len() {

x
} else {

y
}

00000000000 longest 00O 0O0O0OOxO0 yOOOOOOOOOOOooooOOOOO0OO0O0O0O0O0OOOOOOOOO0OO
gooooooooooooooooobobooooooog

836 00O

Rust 00 class0 000000 struct 000000000 COOODOOO0DOODOO (OODOODOOD)DOODOO
gooooboooooobooooooobooooooboooooodoooobooooooooooooooboooooooon
goboooooooooooooobooooooooooboogoooooooo
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struct Point {
x: f64,
y: 64,

fn main() {

let _pO = Point { x: 1.0, y: 1.0 };

let x = 0.0;

let y = 0.0;

let pl =Point { x, y }; // 000000O0OCODCOOO

oooboooooooooooooooooooooboddtbimpl 0000000000000 O0O0O0O0O0OO0O0O0O000

goooooooooooooooooodgoon
oooooo

self 10000000 O0OO0O0O0O0O0O0O0OC0O00000000000 mut

struct Point {
x: f64,
y: 64,

}

impl Point {
fn abs(&self) -> £f64 {

}

fn main() {
let pO = Point { x: 1.0, y: 1.0 };

(self.x * self.x + self.y * self.y).sqrt()

println! ("{}", pO.abs()); // => 1.4142135623730951

837 ODOOOOO

C++ 00000000 Javal000000000000Rust 0000000000000 000OO0OO0OOOOOOOOOO

ooobogoooo

struct GenPoint<T> {
x: T,
y: T,

}

fn main() {

let _pl = GenPoint::<i32> { x: 1, y: 1 };

let _p2 = GenPoint { x: 1, y: 1 };

let _p3 = GenPoint { x: 1.5, y: 2.0 };
8.3.8 trait

JavaOl GoOODOOOOOODDOOOOODOORust 000000 (trait) 0000000000000 O0DOOO Copy
trait 0000000000000 trait000000CO0OOOOODOOOOOOOOO0O0O00O0O0trait000O0O0O0OOO

gooooo

// Duck O
trait Duck {

fn walk(&self);
fn quack(&self);
¥

// walk OO
// quack OO0 O0O!

00000000 Duck trait 000000000 impl 00000000 DOOOOOOOOOO
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struct RealDuck {}
impl Duck for RealDuck {

fn walk(&self) {
println! ("duck walking");

fn quack(&self) {
println! ("quack")
}
struct Dog {}
impl Duck for Dog {

fn walk(&self) {
println! ("dog walking");

fn quack(&self) {
println! ("bow")

000000000000 DuckOO0O0D0DO0O0D0DOO test_duck() O RealDuck O Dog 00O DOODOOODOOOOOOO
oooo

fn test_duck(duck: &Duck) {
duck.walk();
duck.quack() ;

}

fn main() {
let duck = RealDuck {};
let dog = Dog {};

test_duck(&duck) ;
test_duck(&dog) ;
}

000000000 trait 0000000000 DODOOO0OOOOOOODOO

fn notify(item: impl Summary + Display) {

O 200 traitO summary 0 Display DO0O0O0O0O0O0O000O0O itemO0000000O0COOOOO0OCOOOOOOOCO
goooooooooo

fn notify<T: Summary + Display>(item: T) {

oboooooooooooooooboooooboOoOob0oOoOwhereOOOOOOOOOODOODO

fn some_function<T, U>(t: T, u: U) -> i32
where T: Display + Clone,
U: Clone + Debug

8.3.9 enum
DO00Denum 000000000000 0O0D0O0O0O0O00ORustD ennm 000000000000 0O0OOOOOCOOOODOOO
JO0CO0OO0O0D0OO000000O0 enumOO0OOO0O0OO

enum Fruits {
Apple,
Banana,
Orange,
Peach,

}

fn main() {
let _hoge = Fruits::Apple;

O0Rust0 ennm 0000000000000 D0OOO00DODOOO0DO000DDODOO0OO0ODOO0OODODOOODODODOOO
000000000 enum 0000000000000 DOODOO0OO0O (w8, w8, w8, w8) UOOUD &bitODTIOOOO 4
ooooooobooo
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enum IpAddr {
V4((u8, u8, u8, us)),
V6 (String),

}

oboooooooboooooooooboooooooOobOooooobD0 enim 00000000 OCOOOO

fn main() {
let v4_addr
let v6_addr

IpAddr::V4((127, 0, 0, 1));
IpAddr::V6("::1".into());

000000000000 0Omatch0000000000000COO0 switchOOOOOOODO0O0O0OO0O00OO0OO0O0O0O enum
000000000000 0U0O00Odefault 00000 “_ => { /x 00 */ Y 00000000

fn extract_addr(addr: &IpAddr) {
match addr {
IpAddr::V4(a) => {
println! ("{}.{}.{}.{}", a.0, a.1, a.2, a.3);

iy

IpAddr::V6(a) => {
println! ("{}", a);

T

}
fn main() {

extract_addr(&v4_addr); // => 127.0.0.1
extract_addr (&v6_addr); // => ::1

8.3.10 Option<T>U Result<T,E>
Rust 00000 nullptr 00 000000000000 0C000O000 enum 000 Option<T>0 Result<T,E>O00000
oo0oo0ooo0oo0O0o0o0O0O0ooO0oO0o00O00oo0noo
e Option<T>
- 0000000000 0000 (nullptr0000)
e Result<T,E>
- 0000000000 0000 (0ooooo)
00o0o000O0000000000000000000O00000000

pub enum Option<T> {
None,
Some (T) ,

}

pub enum Result<T, E> {
0k(T),
Err(E),

goool0o0oo0o0O0000000000000000 1320000000000000000O0Q0C0COOOOOODQOOO
0000000000000 00000000 seme() 0000000 0O0UOOO NoneOOOOOOODOOOOOOSome() OO
0000000000320 0000000000000000000000O0O0O00000OkO U Err(QUOO0ODOOOOOO

use std::env;

fn main() {
let i = match env::args().nth(1) {
None => {
panic!("no arguments");

Some (arg) => match arg.parse::<i32>() {
Ok(fig) => fig,
Err(e) => {
panic! ("error: {}", e);

¥o
I8

println! ("i: {}", i);

000000000000 000000000D0000070000 expect() 0000000000 DOOODOODODOODOOO
gooooooo
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8.3.11 crate
Rust 00 O0O0O0OO0OOODOOOO (crate)I]I]I:IEIEIDDI]EIEIEIDDDDEIDDDDDDDDDDDDDDDDDDDDD
crates.ioDEII][ID[II]DI:IDEII][II][II]DI]DI:ID[II][II][II]DI:II][II]DDDDDDDDDDDDDcargoDDDDD
000 Cargo.toml O cratesio0 00 000000000000 0O0OO0OOO0OODOOOOOOOOOOO
goddddodooooooooooa clapmlill]DI:II]I]DDDDDDDDDDDDDCargo.tomlD [dependencies][l[l
Jo0o00ooooooo oKooo

[dependencies]
clap = "2.32.0"

000000000000000000000000000000000-n00000000000000 echoO0OOO0O0O
ooooooooooooo

use clap::{App, Arg};

fn main() {
let m = App::new("echo") // 00OD00ODO
.arg(Arg: :with_name ("STRING") .multiple(true)) // OO0ODO0O
.arg( // ’-n’> 00O
Arg::with_name("n")

.short ("n")
.help("do not output the trailing newline"),

)

.get_matches(); // OO

let out = match m.values_of ("STRING") {

// . 000o0oocoocooo
Some(v) => v.collect::<Vec<&str>>().join(" "),
None => "".into(),

¥;
print! ("{}", out);

if !'m.is_present("n") {
println!(""); // °-n> 000000000000

Rust 2018 Edition 00000 20180 0000000000000 00O00DOO00O0O00O0OOOOOOO extern crate clap;
gooooooooooooooo

00o000o0Do0ooDo00O0D RustOOOODOOOODOOOOOODOOODOOOODOOOODOODOOOOOO
The Book DO OOO0O0OO0O0OOOOOO

84 DebianO0OOOOODODOOO

0000000 DebianOOOOO0OOOO0OOODOOODDOOOOOODOO clap000000 echoO00OO0OO debianOOO00OO
pboooooooboooboooo

Rust 00000000 debian000000000000000000 cargo 000000000 cargo-debBE20 0000
00o000o0o0o0oo0o0oooooo0o. 00000000000000000000000000deb000D0O0OODOODO
000000000000000000/ust/bin000000000OCOCOOCOOOOO

0000000000000000000000000000 deb000000Debian Rust packaging team 0 Wikif30 O
000000000000000000000000Jcrates.io 00 crate 00 0000debcargs™=20 0000000000
00000000000D0000000000 crateio0 000000000000 DO0O0OO0OO0OO0DOOOOODOdebcargo
0000000000000 00000debcargo0 00000 dh-cargo0 0000000000000 OO0OOODOODO

O0O00Odhmake 00000 debian 0000000000 D0O0O0DO0DODO debian/rules 0 build 0000 dhOO0O00O0O
0 --byildsystem cargo 00000000 O debian/control O Build-Depends O dh-cargo O librust-clap-dev 0000 00O
000o00oo00o00O0ooOoo0o0o0oooooo

*80 https://crates.io/

*81 https://clap.rs/

*82 https:/ /github.com/mmstick/cargo-deb

*83 https://wiki.debian.org/Teams/RustPackaging
*84 https://salsa.debian.org/rust-team/debcargo
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% debuild-pbuilder

-> Attempting to satisfy build-dependencies

-> Creating pbuilder-satisfydepends-dummy package
Package: pbuilder-satisfydepends-dummy

Version: 0.invalid.O

. (snip) ...
dh_autoreconf -0--buildsystem=cargo

dh_auto_configure -0--buildsystem=cargo
cp: ’./debian/cargo-checksum.json’ O stat 00000 : 00000000000 0O0D0OO0DOOODOOO

0000000000000 000000000WikiOOOOOOOOO upstream O crate 0000000000000
0000000000000000000000 /usr/share/cargo/registry 000 deb00 0000000000 OOOOOO
0000000000000 0oo0 wWikiDOODOO0OOOO0OO0O0O0ooOoOooooUOOOOcargo-vendorJ0O0OO0OO0OOO
gooooooooo.... ooooooooooooo

% apt source ripgrep
% cat rust-ripgrep-0.10.0/debian/cargo-checksum.json
{"package":"Could not get crate checksum","files":{}}

00000 ripgrep0 deb0 0000000000000 0OO0O0OOODOOO0OOOOOOOOOOOOOOOOOOOOOO
000000000 debian/cargo-checksum.json 0 touch 0000 0000000000000 0O0O0O0ODOOOOOOOOOO
goboooooogooo.... O

gooooboooooooo

debian cargo wrapper: running subprocess ([’env’, ’RUST_BACKTRACE=1’, ’/usr/bin/cargo’, ’-Zavoid-dev-deps’, \
’build’, ’--verbose’, ’--verbose’, ’-j4’, ’--target’, ’x86_64-unknown-linux-gnu’],) {}
error: failed to select a version for the requirement ‘textwrap = "= 0.10.0"¢

candidate versions found which didn’t match: 0.11.0

location searched: directory source /path/to/clap-test/debian/cargo_registry‘ (which is replacing registry \
‘https://github.com/rust-lang/crates.io-index‘)

required by package ‘clap v2.32.0°

clap0000000 textwrapOOOOODODO 0.10.000000000000 0.11.000000000textwrapd debO0O0O
0000 0.11.0000000000000000 clap000000 ripgrep000000000O0O0O0O0OOOOOOOOOO
ODO0GitHubOODOODODO®goooooonooon ripgrep O deb O orig0 000000000 Cargo.toml 00000
O0Cargolock 00D O0ODDO0OODO0O0O0O0OOODOOODOOODOOOOO CargodockO0OO0OOtextwrap O 0.10.000000
0000000000000000O0Cargo.toml D00000O000D0O0O0DO0OO0DOODOODOOOCCargo.lock OO cargoO
000000000000 DOcargo update 0000000000 O0O0COOOOO0ODOOOCOOOO

000D0000D0D000000 /usr/share/cargo/registry 00000 textwrap O Cargo.toml O textwrap 0 0 0O crates.io
goooooooobooooboooboobooobbooboono

% grep -A 1 dependencies.textwrap debian/cargo_registry/clap-2.32.0/Cargo.toml
[dependencies.textwrap]
version = ">= 0.10, < 0.12"

O00000GitHub O clap0 0000000000000 DOODOOO

[dependencies]

bitflags = Wil
unicode-width = "0.1.4"
textwrap = "0.10.0"

0000000000000 0000000D00DO0 (D0D00D00DO0O0ODOOOOMDOO0ODOO echoOODOOO
O00O0Cargolock DD O0D0ODOOD0OO0OOUO0OOOIntian 0000000000000 0OOOODOOOODODOON

*85 https://github. com/BurntSushi/ripgrep
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% dpkg -I rust-clap-test_0.1.0-1_amd64.deb

new Debian package, version 2.0.

size 258160 bytes: control archive=648 bytes.
360 0000 11 0 control

285 0000 40 md5sums

Package: rust-clap-test

Version: 0.1.0-1

Architecture: amd64

Maintainer: Katsuki Kobayashi <rare@tirasweel.org>
Installed-Size: 770

Depends: 1libc6 (>= 2.18), libgccl (>= 1:4.2)
Section: unknown

Priority: optional

Homepage: <insert the upstream URL, if relevant>
Description: <insert up to 60 chars description>
<insert long description, indented with spaces>

% dpkg -c rust-clap-test_0.1.0-1_amd64.deb

drwxr-xr-x root/root 0 2019-03-23 18:06 ./

drwxr-xr-x root/root 0 2019-03-23 18:06 ./usr/

drwxr-xr-x root/root 0 2019-03-23 18:06 ./usr/bin/

-IWXr-xr-x root/root 776600 2019-03-23 18:06 ./usr/bin/clap-test

drwxr-xr-x root/root 0 2019-03-23 18:06 ./usr/share/

drwxr-xr-x root/root 0 2019-03-23 18:06 ./usr/share/doc/

drwxr-xr-x root/root 0 2019-03-23 18:06 ./usr/share/doc/rust-clap-test/

-rw-r--r-- root/root 197 2019-03-23 18:06 ./usr/share/doc/rust-clap-test/README.Debian

-ry-r--r-- root/root 190 2019-03-23 18:06 ./usr/share/doc/rust-clap-test/changelog.Debian.gz

-rw-r--r-- root/root 1693 2019-03-23 18:06 ./usr/share/doc/rust-clap-test/copyright
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00000000000000000000000 Rustd deb000000O00OO cratesiod00000O debcargod OO
00000000000000D00000000000 dh-cargo0 0000 cratesio0 0000000 debO0O0O0OO0O0OOOO
cargo 00000000000 gitD0OO0O0O0O0O0O0O000O000DOOOdebcargol git0O0DOO00O0O00O0O0O0OOOOOO

000 Cargo.toml/Cargo.lock O cratesio0 00 0000000000000 DOO0OO0DOOO0OODOOOODO

000000000 librust-*0OOO0OODOOD0OD0D0O0DOO0D0O0ODOOOOOO0OO0OOOOOOripgrep0000000O0O0O
00000000000 00008I000000debcargo 0000000000000 0000DO0O0O000000O0OO0
OObuster 00000000 post-install 0 test 00 000000000000 000000000000Rust00000
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*86 https://bugs.debian.org/cgi-bin/bugreport.cgi?bug=920958
*87 https://alioth-1lists.debian.net/pipermail/pkg-rust-maintainers/2019-March/005296.html
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GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This
General Public License applies to most of the Free Software
Foundation’s software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that

you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors’ reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in
the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditioms:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) You must cause any work that
whole or in part contains or is
part thereof, to be licensed as
parties under the terms of this

you distribute or publish, that in
derived from the Program or any

a whole at no charge to all third
License.

c) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
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interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but
does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three
years, to give any third party, for a charge no more than your
cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with
an offer, in accord with Subsection b above.)

such

The source code for a work means the preferred form of the work for
making modifications to it. For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable. However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. You may not impose any further
restrictions on the recipients’ exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this Licemse. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to



refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED

TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS) , EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type ‘show w’.
This is free software, and you are welcome to redistribute it

under certain conditions; type ‘show c’ for details.

The hypothetical commands ‘show w’ and ‘show c’ should show the appropriate
parts of the General Public License. O0f course, the commands you use may
be called something other than ‘show w’ and ‘show c’; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
‘Gnomovision’ (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU Library General
Public License instead of this License.
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Copyright (c) 1999 Software in the Public Interest

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so,
subject to the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY

KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS
BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN

AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR
IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN

THE SOFTWARE.
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