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Abstract

This book is free; you may redistribute it and/or modify it under the terms of the GNU General Public License of any version
compliant to the Debian Free Software Guidelines (DFSG). (HAZE(C K EEHA: AE(FTY—TT ; Debian 71—V
DI 7—H1 RS54 (DFSG) (CBEY SUL\HES/1— 3 D GNU General Public License DEEFND T TTE
B vriEEITdCEZHaLET, )
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[UIHBIM. ETHCHY—XITHRURIDNEWVWATT,

1= ILOAEIFE. UTESBRET L.
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« I1T7 X7 + 7 (testing) ~ X 7 LsF Debian GNU/Linux - > X k— LT K

BEEIE

—UMREEIBLU T EA. ECOBREIENENDEEDOEEDHUETT .

The Debian system itself is a moving target. This makes its documentation difficult to be current and correct. Although the
current testing version of the Debian system was used as the basis for writing this, some contents may be already outdated by
the time you read this.
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MERKRI

bash(1) Y TJLOV Y ROBIRE T BRDKL SEEIEEUIZRIBI S 7L THREFBRERHELZF T,

# command-in-root-account
$ command-in-user-account

NS5O TFAVTIRIEDONSITADVRERAMUE T, CNEB &L DERRBEHE L T: "PS1="\$"”
E7PS2=" " ERELURBEICHELT T, cCNSORBRBEEH S TTEREDHH LI IDEHT, REDT
YAR—IVBEHYITTRIFEAERNIETEA

All command examples are run under the English locale ’LANG=en_US .UTF8”. Please don’t expect the placeholder strings
such as command-in-root-account and command-in-user-account to be translated in command examples. This
is an intentional choice to keep all translated examples to be up-to-date.

s iz
AR

"PS1="\$'" £"PS2=" " LW\ SRIBEBUEDEIR( bash(l) EE2E T\,

JRTFLEBENMISARET7HIIaVEMBYTEMTVIET: FIXE TV I IICKRIVY RXZINES 1 &
BICIV—F—&E91TLET] WFLE M~LFEL &S] EREFHBRICERLTLET, )

HETIE. T—TIVHOFHBAPLELO IS LICIE, /AT —IFHADEB(CRKL. EEAKREAERATKRET DA
AARADT T, cnSICE VIR=IDIAVY ROBVHBAOER (RO ZED 0" IREDAERTHLDD
(CRAAELTABCEEL DT T, ERLEREXNDHEHDERF>FELIIN. CNEAXEZETETBRLITER
(CTBROHDEEDERIVIUEDZIRT Y, (WEEREXTIDBEDRATHRRICRLTUET, )

=

pa =t
AV RBRESHTEBRATZENMNEICLSTFANF - WXFOXFEFRFLE T,

AXAR(CEIHSNDIVYROMKESITINO =723 IVv—ORBICIT TS5 —T Y ~TES aptitude
safe-upgrade” DL D (CRKTEINZ T,

AXHRICEHEET 7T ILOSEIHENENNZET— I — I TN D+ —FTayv—IORBICITTSAI—T+ VLT
£ZF7deb-src” DELSCRBEINZ I,

IVYREZDRAES A TSA5I-T4 VR TEE, BAICLODTEIENERSICVIR-IDEI Va3 VESE
BMRICANTEE bash(l) DL SICRBINT T, HEIIRDERICH T TUTERER S L SITDMIFITTFEL,

$ man 1 bash

VIR—IJPFZEDBREI A TSAI =TV ETESE. TOESICVIR=IDEI I3 VESEFEMPICAN
TET sources. ListG) DK SICKRIBEINZE T, HEIRDERICTTTFLUTBREBDLDICHDMRIFTTEL,

$ man 5 sources.list

info R=JFITIWOA—F7I3IV—DORBICHATSAI—T4# VSTV Y ROMEERNTEE info
make” DK DICKIBINZE T, HEIFRDERICTTTUTBEREBDLDICDMRIFTTFIL,

$ info make

J7AIWREBITIVOA—FT23IV—DRBICIATSAI9—T# L TEET”/etc/passwd” DL D(CKRIEIN
FT, HBIIRDRICH T TUTBRERD L DICDMITITTEL,

$ sensible-pager "/etc/passwd”

TALORI—RREITINI =723 INV—DRBICHATSA5—T1 Y ~TES/etc/apt/” DL DICKE
SNFTT, MEIIRDKRICTITUTERERD L SICDMTITTS L,
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$ mc "/etc/apt/”

IRVT—JRIEZFDRESATSAI—T4 Y RTEZTvim” DESICRBEINF T, HZREBIIRDIRICITTLT
BRESDILSITIDNFTTFIO,

$ dpkg -L vim
$ apt-cache show vim
$ aptitude show vim

XER>ZOHBFAD I 7 IR TITINIO 4 —FT3IV—DOBICIA TS5 —T %4> L TEE”/usr/share/doc/ba
Ao”/usr/share/doc/base-passwd/users-and-groups.html” DK S(CRKIBINED, ZDIHATDO URL T
https://www.debian.org DK DICRIBEINE T, H&(LRDERICT T TFUTEREB DL DITHMBIFTTIO,

$ zcat "/usr/share/doc/base-passwd/users-and-groups.txt.gz” | sensible-pager
$ sensible-browser "/usr/share/doc/base-passwd/users-and-groups.html”
$ sensible-browser “https://www.debian.org”

BEZHIL. B DV RBIES TV #—F723ayd—IRBICIAM TSI —T 4V ~TEZE, "$TERM”
DESICRBEINF T, HZEIIRODRICITTUTRBREBSDILSICIDMNFITTFEU,

$ echo "$TERM”

Ry

RTIIAVDT—F =3RS\ VT —IDNEEMAIDEBEE UTEREREINVWE T, eI vO—REnzBME
2023-02-02 04:56:26 UTC T. 192570 E# T /N1 F U=/ T —I8E 5 DF—FF DO F v —(CET2H S 208164 D
DIEHLR—RHSHEDET,

=
amd64 DARERR unstable 7— A1 J(FIBERAR 68980 DD/VwT—I UL EHFEA. RTOIVFT—5—
FZ<OBERFEI X TLNSDLR—+ZEEHET,

»yotes” ZE IR T B7V:” BEIC DUVWERT IV OEIE71000 * (PC TRERTEINZNR v —I(CETZIRTIIVE
EYERTIVEE) & UTEESI NS,

*installs” Z BKX 9 371" BNEICDWZR T IV OEIZ1000 * (PC (L1 Y X —ILENTVB /I \vT—I(CET SR
FAVEHERTIVIRH) EULTEHEI NS,

FE

Popcon DEZ(Z/ v —INEBHDENIEEEEZIZIRETTIEFRA. BAZHITEIZLORFAHDFT,
Bl z (X, Popcon ([CEMUTWVBS Y XFTLO—BEB(E/bin” EEDT LI M) —& I X5 LMEER EDZ &
(C’noatime” Y3 VTV IVRITBDCETUXIITLNS vote” TR EEEBNICEIELTUWBIHMEL
nNFEE Ao

N —I590X

BENRVT—IJDORENEBEELTNRYT—IF 17 IFT—5—EREHINEIT, ZN(d”apt-cache show”
¥ aptitude show” IVY RN (RED amd64 7—F 57O Fv—EDunstable VU —X ET)FRRI S Installed-
T, Y- X[ KiB (Kibibyte = 1024 /X1 ~8{i]) TRRINF T,

FE
INSTIEIRV T =TI DI \w T —(E unstable VU —XFOUZ/I N VT —IDRARABDH MM/ Ivr—I%
KEFEBERTT VYR =L BeHOI=—Rvo—IEhohELNnEE Ao



https://ja.wikipedia.org/wiki/Uniform_Resource_Locator
https://www.debian.org
http://popcon.debian.org/
https://ja.wikipedia.org/wiki/キビバイト
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TR
"t BMEBIC DWW =TI DY 1 X(F, unstable YU —XA(C/Rw T —I ML experimental U —
ARV T =I5 IRMAASheCeERmLET,

AEADNTRE

AN DNECREBEHRR UIBS(C(E. debian-reference /{w—I(CXW L T reportbug(l) EBLT/IS
BEELTTSTV, TL—YTFIAMN—T3a VMY —RCNITB7diff -u” [CKDIEEREREZOHTTFIL,

FR1—S—~DOUVTYT—
L~ —ADU VT VI —EUTFICELET:

c THENVITYTILEL&LD
c IARD—REEF2AVUFTr—F—%RETD
« KISS (keep it simple stupid, FGZRMEERE)
- VRAFLEBRICIVIZTUIEGLTEVTERA
- O 71 IEHRHFTLLD
- RUIDIS—MKRELIS—TY
« RTEM (read the fine manual, BE<ENMNTUVBIV_17IEHZHIL &£D)
- BRI BHICT Y — RV FERBLI L&D
« MEBELLDIC root [CED TIFWIFTFEA
c NI —IBBIITFLEHRELTE>VEFIEA
« BADERLTUOEOCEEANLTREVTEEA
s (EtFaVTALEI—EZ(IBEIC) TJ7TILD/NI—ZvIaVEZBELTEVWITIEEA
c HEDEEET X STBE Troot VI ILVERENTIFVWFEEA
cBCRBT—EXT 7 (USBXEY—XFT1vvI, CD, ) EBRLILLD

FRRI1—Y —~M5|IHAX

FiRI1—Y—EEKT S Debian DX—J VT VU X STREDICEIKRVGIAXZRELE T,

« ”This is Unix. It gives you enough rope to hang yourself.” ['CH(Z Unix T, BEFEDIDIC+NEO—T&EH TR
T<NFE T Ko - Miquel van Smoorenburg <miquels at cistron.nl>

« ”Unix IS user friendly... It’s just selective about who its friends are.” [Unix (31— —TL Y RU— (ESACEBLLY)
TH.LHCTLYRU—(BL)ICTBINDARMD T BE(FTTY,] - Tollef Fog Heen <tollef at add.no>

41 F /5 « 77D”Unix philosophy” & L\ DEEEC. BELBAVWEEERH DT T,



https://en.wikipedia.org/wiki/KISS_principle
https://en.wikipedia.org/wiki/RTFM
https://en.wikipedia.org/wiki/Unix_philosophy
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Chapter 1

GNU/Linux Fa1—kU 7))L

V1= —IRFTLEZICEFFHUVWAESEEZSCEICBTUWSEZZRET, Fa—RUTZIILTVvOEE
BTIN, ERICESHE>TEICERMNETY, ABEII—LREETDILSIC. WS DHOERNLR1T Y~
EHBALEI,

Debian GNU/Linux DAL TH 1 VIEVILFI—H—, VILFIXTEWD Unix ARL—F v VT I XFLICH
FLFET, CN5 Unix & GNU/Linux DRFEREME BN EFHISICEZRIFTL £ 5,

Unix MROXEEE(FZD. GNU/Linux [CEATBNER(FCEDCLIF. BRALBHRERX T CEICEBDDTLES
FU&L S,

FE
Unix I ZFLE VYRS IY—=ILTLRESTZRBASGNE, MNCCTHIEITICEIFITRTSEA
TL&Se UPUTa—F I v O EBBERURIDICCNEE>TTEU,

1.1 IVY—ILOER

111 )L FOV7H

Upon starting the system, you are presented with the character based login screen if you did not install any GUI environment such
as GNOME or KDE desktop system. Suppose your hostname is f00, the login prompt looks as follows.

GUIREBE1YXL—ILURIBETE. Cul-Alt-F3 TYXEAR—-XXOO5 77OV REFE I L. Cul-Alt-F2 T
GUIRIBICENZ I GEMlIE TEENIEL1L6BBRT I L),

foo login:

login ZOY L THENDI——% BIZ (L penguin) £F T L Enter F—EHLFT T, TSICHEZD/IIRD
—REFTEL Enter F—EBUOHLF I,

EE

Unix DIGIHEICREL), Debian ¥ X7 AT I —RE/NRDT—RICEL TAKXFNIXFOXAELET, 1—
H—RIBENLZOHNSRENET T, BINI—F—THIOVIEET VI L—ILOBRICESNE T, B
MmH1—5—7HD kI root (CLK>T adduser(8) E HWTESNZE T,

»/etc/motd” (ARHMD X w2 —3: Message Of The Day) [CIRESNTULBEVAXA vE—JE VY RTZOY &
FRUIYXTFLNEBEEINE T,



https://www.debian.org
https://ja.wikipedia.org/wiki/GNU
https://ja.wikipedia.org/wiki/Linux
https://ja.wikipedia.org/wiki/マルチユーザー
https://ja.wikipedia.org/wiki/マルチタスク
https://ja.wikipedia.org/wiki/Unix
https://ja.wikipedia.org/wiki/Unix-like
https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
https://ja.wikipedia.org/wiki/GNOME
https://ja.wikipedia.org/wiki/KDE
https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
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Debian GNU/Linux 11 foo tty1l

foo login: penguin
Password:
Linux foo 5.10.0-6-amd64 #1 SMP Debian 5.10.28-1 (2021-04-09) x86_64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Thu May 13 08:47:13 JST 2021 on ttyl

foo:~$

CNTHERREYTILDOFRICVWE T, YT IVEHEASHOIVY REBRLI T,

1.1.2 GUIOTTHIYTILZFOVF~

TUXR=ILORRICGUIREBZET VX L—ILUIEIBESG. YRXATLEBBRCTS T+ HILEOT 1 VERNRRRS
NE9d, HEENDI—T—RBE/IRDT—REANITBICETIEFEILI—T—T7HO U MCOF17YTEET, 57
(tab) ZVZDVIORDE—DO VO ERVNBRE I —RENRDT—ROBEETERTEEI,

You can gain the shell prompt under GUI environment by starting a X - terminal-emulator programsuch as gnome-terminal(1)
rxvt(l) or xterm(l). Under the GNOME Desktop environment, press SUPER-key (Windows-key) and typing in ”terminal”
to the search prompt does the trick.

T RO TRIE BIRE fluxbox) RETEAZ1—DEABRESAHSHEVNCEREDTT, EALRIET R
DhyIFROV-—VOBERE B)DJYILTAZI—BRRINSCEEBHLIL &£ 56

1.1.3 root 7HDO VK~

root 7ADY MEX—/{—A—F NI - - EHENT T, COTATYRHSEROLSET T I
BIEEBNTEE I,

c DPAIR—ZVIIVIELEFIRTLEDERT 77ILICBBLTO, FEHLU - A - HIER
* YRTLEDOUVHNEZ T 71 IVICELT, T7TILOFRBEYL/II-ZvI 3 VRE

« YRFLLEDIEFEI - —DIART—RERTE
« IRRAT—REUICEET DDV EAD login

root 7DV ~DWEREFES(C(E. COEFIBRDERP ERBEEEHSITENROSNET,

|

root /32 T — REMAICEL THR TIROITFE A

ot

IR
74 (Debian Y XFLICEDTEF T 7AMILO—ETH S CD-ROM FED/N—RIOIF7—FT /N1 XEZL) R
—Zw23avld Froot I-H—(CLKBEDNT 77T ILDFERAPLT I CIETELLKLELTBICERHDET, C
DRRIEIRRD T T root PADY L EFES CEDBELTINETI N MEBRBRIT71IL/II—Zvrave
A—Y—DINW—TDAYN—=2y TERIEICHET DRENRHD I T (HL.2.32BTIU),



https://ja.wikipedia.org/wiki/シェル
https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
https://ja.wikipedia.org/wiki/スーパーユーザー
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1.1.4 root>T)LOVTH~
root D/ T—R&EFE>Troot DIV T I TOVITIREBRDILDSICTBIEARANLE A EZERICEELE T,

s XER=XQOS1>rFOYTFRIC root EAALET,

c EQI—Y =2 WTOVTFIENSTESU -1” EANDLET,
- RI1-—Y-DREBEE—U5ISHATEA.

s ENA—Y - VTFOVILNSTESU” EANLET,
- B1-—Y-DRREE—&5I1EH,

1.1.5 GUI O XFLEEY—IL

When your desktop menu does not start GUI system administration tools automatically with the appropriate privilege, you can
start them from the root shell prompt of the terminal emulator, such as gnome-terminal(1), rxvt(1), or xterm(1). See
JH1.1.4 and JH7.8.

==

@ gdm3(1) FENFT+ XA FL—VX—Iv—DTFOVT I root EAFALT, GUI T XFL—/EwvZ3

IVR—=Tv—F&root PADYVEDEETRLUTREREL TIEWFEE Ao
DIFNIVEBRBRRINTUVBBRICIE. HEZDOX OV —VERETESNZINELNLELDTY
E—LDEETETLEVGUI ZO5SLERULTETLTEVTEE A,

1.1.6 {REIVY—I

5T # JU O Debian & X7 ATIE. 6 DDOYIDEXTJEEL VT100 BrDXF I VY —LAFIFATE, Linux "X ~E
TEEIVYRIIIEERECTETEI, GUIEREB T THULEE(E. Left-Alt-key & F1—F6 DHND—DONF—%
BIRFCIHT CETREBIVY—IVBEDUIDEINTEEX T, TNETNOXFIVY—ILET7ADY LIHIZILTO
JA4VTBCEMTE, VILFI—Y-REEREHLIT, COVILFI—T—KREE Unix DRES LU VVEEET,
BCEDET,

GUIBIB T TIE, Ctrl-Alt-F3 F¥—%&#T, DED left-Ctrl-key & left-Alt-key & F3-key T —%EF
(CHTEXFOAVY—IL3ICTOERTEET, BRFEREIVY—IL2 TETINTULS GUIREICIZALL-F2 &
HICECKDENT T,

CNERRIDHET. HIREFREI—=FIL3 EVWSSEIESRES —ZFTILANOEERIVIRS T UHNSH
RFY,

# chvt 3

1.1.7 IVYYRZOVFIRHSNDEHEAE

IVYRZZOYZFERTCtri-b, DED left-Ctrl-key & d-key DRHHELEIT DI EI TILTOTFOTvEFT
1—ERTTETIT, XFIVV—ILDBEIEF. <593 & login TOVIFEDE I, CN5OIVY RO—ILX
F(EE”control D” E AN ZFEEF O TRESINFT I A, Shift T—EHIMBEIHD I EA. Tz Cctr1-D(CBATS
fEERREC \D EEONIT T, COADDI(Cexit” EFTTITBICEMTEXT,

x-terminal-emulator(l) [CHDTIE. CDLDICTBZET x-terminal-emulator DT+ VY ROMREL S
CEMTEFT,



https://ja.wikipedia.org/wiki/VT100
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1.1.8 I RXFLEIvYRIIVITBIEE

D7 1TIVBRIEDRRIC/S— T 4=V Y RAALDEHICAE) —ADT—F—DF v v T aMSNBMDRHKAIZL OS
ERKRIC, Debian Y X T LCEBERERZE(CUIBHIICEELY v v IO VFIRERBUERHD T T, CN(FT
RTCOAE)—LEDERFEBFINCT « ROICESTHLICET, J77ILOREUREMITIBEHTI, VI
DI7-—8BRIVAO-IHBFIATESHG. Vv v IO VFREFIXTLOEBRZEFNITTEE LTI, (C
NRSFLVHEVEICE. Vv v IO YFEREOETHIEERRNI VEHRITREAHINELNIEA. )

BEODVILFI—T—F—RHASDIXFTLOIvYYRTOVURIVIY RS IUNSHEFT,
# shutdown -h now

VNI —FE—RHASOIRFTLDIY Y RIOVYNRIOAVIYRSTIUNSHEFET,

# poweroff -i -f

IH6.3.8%E 2R T\,

1.1.9 FE&EELOAVY—ILDOET

Bz (E”cat some-binary-file” NDKOPEELEEE ULE TR O —VHRBERER(CKE2IZBA. IV RTO
VT k(Creset” EAAULTTFSV CHEZFTIAVIYREANDLTERD Y —VICEHmPPEN DRIV INELN
ELNFEHA. "clear” EITNERD U —VUMBEETEFET,

1.1.10 #FLEEITEMN/\vT —IDRE
FZO by TEBES XOREDERIR- Y XL —3 Y Debian ¥ X7 LT SEARKIL Unix EEFIBHEI N

I, IVYRS U curses [CHT< me ®© vimEDOW DHDXFEI—=FIL/INwT—I%& apt-get(8) &{#
DTRDESICEMAYIR—ILT B ENDSIRD D EEMLEICIBHLETT,

# apt-get update

# apt-get install mc vim sudo aptitude

BICINsSDINvT—IRA Y I E=ILENTUVBHBEICE. FILLWARYT—IE1 VI E—ILEnTEA

Ryt — ®7ay | 57 | s
mc V:54, 1:226 1482 | TFARE—ROEBAE I 7 TILVR—T ¥ —
sudo V:638,1:823 | 5990 | I—H—[CPREMN root EIRE 5 X3 705 5 L

. o Unix 7 ¥ XI5 5 — VilMproved (XERR Vi, 7O55V
vim V7,390 | 3570 | T R T S — (R

L o Unix 7 ¥ XI5 5 — VilMproved (XERR Vi, 7O55V
vim-tiny V:55, I:971 1660 —DEHDFEIRTT 15— (BB

= e S
emacs - nox V3,118 33819 %I\L—I—J{j’gD—J IO~ Emacs, Lisp (CED<HLERAIREETF X~
w3m V:14,1:190 2828 | TFXFE—RWWW JS05—
gpm V1L, I:14 £ FEIFIVYV-ILEO Unix ROAYVERFP UV RER—X K~
(daemon)

Table 1.1: BXH DT F X E—ROTFOITSLNRVIT—IDU X~

W< DHhDEZBERZZTNDERVC ETT,
NSOV T—ID—BERDELSICLTTI YA A—ILLE T,

# apt-get install package_name



https://ja.wikipedia.org/wiki/キャッシュ_(コンピュータシステム)
http://packages.debian.org/sid/mc
http://qa.debian.org/popcon-graph.php?packages=mc
http://packages.qa.debian.org/m/mc.html
http://packages.debian.org/sid/sudo
http://qa.debian.org/popcon-graph.php?packages=sudo
http://packages.qa.debian.org/s/sudo.html
http://packages.debian.org/sid/vim
http://qa.debian.org/popcon-graph.php?packages=vim
http://packages.qa.debian.org/v/vim.html
http://packages.debian.org/sid/vim-tiny
http://qa.debian.org/popcon-graph.php?packages=vim-tiny
http://packages.qa.debian.org/v/vim-tiny.html
http://packages.debian.org/sid/emacs-nox
http://qa.debian.org/popcon-graph.php?packages=emacs-nox
http://packages.qa.debian.org/e/emacs-nox.html
http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
http://packages.qa.debian.org/w/w3m.html
http://packages.debian.org/sid/gpm
http://qa.debian.org/popcon-graph.php?packages=gpm
http://packages.qa.debian.org/g/gpm.html
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v — ®7av | 57| s

doc-debian 1:853 166 Debian 7O T U M FE. (Debian FAQ) i
debian-policy I:21 4379 | Debian IR JT—VZ 1V ILEFEENE
developers-refereqge, 2051 | Debian BEIEEDRHDH 1 RS > 15K
debmake-doc I:0 11992 | Debian XV FRIFHT K
debian-history | I.0 4302 | Debian 7OJ T U FOESE

debian-faq 1:850 790 Debian FAQ (& < & 2 EREE)

Table 1.2: BRAENXE/N VT —IDJ X+

1.1.11 EmMoi1—Y—7hHoV K~

ROBMEBDEDICHERDAA YDA =T AD Y LEFEVE<EVEEICE, FIRIE fish EVWSEMDI—
F—TAOVREERNTEE T, root VT FOVTIETROLSICAALET,

# adduser fish

IRTOEMICREELE T,

COFBCET Fish ELSBRBIDFRTZADY EMMESNT T, MBOET, COIA—YF—EZDR—LT <L
DR =([ERDESDITNFHBRTEX T,

# deluser --remove-home fish

1.1.12 sudo NE&XE

SV IhY T PCENTRI LY TD Debian ¥ X7 LAED K SHFHBNE—T1—F—-DJ—OXF7—I3 Y TIRD
K SIS sudo(8) MEREE LU T, FEHEL—Y — (HIX (S penguin) (CEIBEHERE (root /3R T— R T(37HL)
1——BB0/IIRTD—RTEXB3ERLLHDET,

# echo "penguin ALL=(ALL) ALL” >> /etc/sudoers

ez, ROLS(C L TIEFHEI—HY — penguin (C/IRT—R—EIE U ICBEBERES X3 EELLLD
nFEI,

# echo ”"penguin ALL=(ALL) NOPASSWD:ALL"” >> /etc/sudoers

D—DORA7—23Y L THEIEENEEECHE— NI —THh3BECDHH. CORIvIEFHALTIEDS
Lo

e
@ IRFLEFIVFT—EBICBUVBEEEB<OT, - YHMEHVSD—OX -3V L TEEL
—F—PNDYCHL TS OBEBREE L TRV EE A,

S

<j>LE%®$5Upm@nn@HZU—H&?ET)FHmmﬂ]U—wam?hﬁ)hﬁﬁ@ﬁ%ﬁ
BT,
COXMREDBEEERIIT—IRT—YavVICET3 YT LEBERETIERES X SNIEAC
BLET, ZOLSHIEREBENEE > TUKITNE. HHEEOSAOBEERMAOSER > LA (FVR
CHESHERESZ TIFVFTEE Ao



http://packages.debian.org/sid/doc-debian
http://qa.debian.org/popcon-graph.php?packages=doc-debian
http://packages.qa.debian.org/d/doc-debian.html
http://packages.debian.org/sid/debian-policy
http://qa.debian.org/popcon-graph.php?packages=debian-policy
http://packages.qa.debian.org/d/debian-policy.html
http://packages.debian.org/sid/developers-reference
http://qa.debian.org/popcon-graph.php?packages=developers-reference
http://packages.qa.debian.org/d/developers-reference.html
http://packages.debian.org/sid/debmake-doc
http://qa.debian.org/popcon-graph.php?packages=debmake-doc
http://packages.qa.debian.org/d/debmake-doc.html
http://packages.debian.org/sid/debian-history
http://qa.debian.org/popcon-graph.php?packages=debian-history
http://packages.qa.debian.org/d/debian-history.html
http://packages.debian.org/sid/debian-faq
http://qa.debian.org/popcon-graph.php?packages=debian-faq
http://packages.qa.debian.org/d/debian-faq.html
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=1

BETNAXPRHET71ILADTOCIDERES X 3(C(E. sudo(8) Z DH\ D TR/ root HERZRAULDD
T3, group ZEFE>TRENT7 I EREXBEEERDIRETT,

sudo(8) EFE > TESAUIXRINEEERVEREEINGE, HBEIYXFTLEDMOI—F —(C root /I XT—RK
EHXDCEEIRENEEEREZH NI SICENTETEI, <5 Lld. HAMAMELEZHAERESNITS
DT, BHOBEERVBI RIS CHTEIEEODHAEZEESMILE T, 2. #HICEZALTEREZESX &
WHVELNZEEA

1.1.13 HFECORR™

ERHED—Y—T OV REMESRDELC ) XTEL Debian Y X T LTHBEVE T SERHIHCTI,

AL S., IEXTITAIERD1 VI E—ILETE. Debian VX FACIEIBEL T 71 ILIS—=Z v a IUNREKRES
NTUVT, IFEI - —RIIFTLICEEESEISNEVWLDIEODTULBEINSTY, £53ABHATRELNMN
BOTUBINEULNFIEANR, CALBBZTOEIBDARCDEI T3 VEHRATULDIES CTIEEL, Securing
Debian Manual ZZOARE T,

Debian ¥ X F L% Unix IV XFLE UL TRICZTF LU &£ 5,

B2 EAXRTIVETH)

« H1.3 (TN1NNILFERE)

- BH1.4 (BEXFR)

« IH15 (Y TILDANZX L)
« 181.6 (X FEBFF)

1.2 Unix-like 7 7 1)L> X5 L

GNU/Linux ¥ Unix IARL —F v V5 I XFLTIE. T77ILET L O R —ICBEINTUET, IR
TOIT7AILPT LI RU—(E, /7 &R (root) [(CEFD—AROKXZTLEAR (WU —)DESICTFLYITNTVET,

CHOEIBET7AILRT L IORY—EVKDHDT NI XICEBRATEICENRTETIT, D7/ 17X L
CHDT7AIIWIRTLERELE T 7AILYI—(ICVIYERTBDIC mount@) MEHONFET T, ZDiHFEI(C,
ZNEHTOBET DI umount8) MEDNZE T, RIAD Linux T—XILTIE, mount@ EA T 3aveeE
CRAVWBE. TJ77ILY)—D—BWERMDECSEHKUDIIRRD, £B - LB - KB - N1 Y RAAL
ULCO7ANWIRTLEVYVIDVRETEE T, ST 77NV I AT LCEDHBAIELEYO YT T3 Y
{&”/usr/share/doc/linux-doc-*/Documentation/filesystems/” [CHDE T,

Unix VAT LEDT LI RU—(F. —BDMI XFALAETIETAILSTEMEENE T, Unix ¥ XF L ETEFA:”
DEOBRSATEVSOAVETRRBVCEEXTEUVWTTE V. B—D I 71V XTLBRE DT, FZICT
RTAEFENTUVET, CNiF Windows & EEREBOXELHN ST,

1.2.1 Unix 77 TJLOER
Unix 7 7T ILOERILUAT T,

s J71IRRBAXZENZEXBILE T, "MYFILE” &”MyFile” (3BT 71ILTY,

c =T L O RI—=ET IV XFTLDIR (JU— I~ root) ZEIKL T, BI(C/” LEBBEINET T, CNE root 1
—HF—OR—LF LI kYU—"/root” E(FERULEVNT T,



https://www.debian.org/doc/manuals/securing-debian-howto/
https://www.debian.org/doc/manuals/securing-debian-howto/
https://ja.wikipedia.org/wiki/Unix-like
https://ja.wikipedia.org/wiki/Unix-like
https://ja.wikipedia.org/wiki/ファイル_(コンピュータ)
https://ja.wikipedia.org/wiki/ディレクトリ
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cBTOT LI RU—(CE 7/ IADOXZF - BEHNSHEBRZBINDVTVET, Ib—~F LD RU—(3HNT,
ZORENE/”(C ASvTa” DV Ib— kT LD RU—" ERINF D) TENREEZRRDEEITEFE
Ao

c BIF7AIRTALIOR)—(F, REDTUWKETF7IIVCRIET DT LI RJ—DINRTEIND. BEICE
MUTET 71 ILBEMER T 7 1 ILBEDNIRICEIDIBESNT T, CNS5D 3 DNXRIEIAHZETI,

s ETCHTERICERLUET 71 IR/ T LOKRU—THRIED, J77ILBFDEZTrLIOK)—PLT 71
ZOBICF /7 RETEDET, RID/” FFT LI RIV—RTT, ZOMD7/” (F. ROYTF LI KU—
EDXAELET T, ELUTREBICEERBROD I 71 ILOBBINEET T, 5&DERELLZEDTINDT. XOTE
(CERUET 71 ILRDOFHIE CETEL): ”/usr/share/keytables/us.map.gz”’c — A ZDR—IXZTHB.
“us.map.gz” E(FE I 7T ILREESAETHD T T,

c —bT 7TV RFT LI /etec/” 7 /usr/” DL DEFEBEORERFEETT, NS5O T LIKU—FZF
fz7/etc/init.d/” ¥0”/usr/local/” DL DIC, SS5ICHTTsLORU—CRKRAINLE T, CNSOEEE
FEDTT A LI RU—=Y)=EFUFT, XTI 77 ILRRYU—DIRTT (/) oD (T 77IL) TO
BEEULTERDCEETETT, e, bl ET LI RU—YU—FEI—tTaLIORU—(C/)EWND
B AYDEERICIENRDRZMDLSICADNEITDERVN ZCERHBITLL D, HlehEENENOYTT
1 LORU—ICERHDDEL. RRET7TILOREEELEODRRDOLDICKREBLE T, L—FrLOKU—
TR>IEVMEDBRRNSIBEDIEN/AXEHDET, ToLORU—.. /7 FBRTwLOKRU—ESBLTLBC
EEEITHETFL LD COESHFUARET LI R —DXSHBEEFDMDBEBHY Y —IRDFT—4
—BERTELLLFEONTT,

s N—RF 1 RODKSEMET N XICHIG U/ RBDBRIFFEELITEA. M /IRAILC:\"DELD
TN ZBNEFENS RT-11 A CP/M X° OpenVMS X° MS-DOS ¥ AmigaOS *° Microsoft Windows &SR T,
(BU. BEOI 71 I AT LRICYIBT NI RERIT T LORI—IEBEHDET T, EHI228B T30\, )

P =
FEALEETOXFOEESE I 7 TIVRPICEXT TN, REZSIBCERERATEHDIEA AR=IP
DITRBATOMOIFHRNF: { T () [ 1" "N/ ><| ;' #&N*%Q $FOIVYRSATUTH

AEEBEKREF DD TRIIBIARETTY, BEIOFDOEERE(IC(E. EVA RPN T VO TRERATKAILET,
BEEEE"LikeThis” DL DICEBEEANFICTBRICEETEF T, BREBAL Lnux D1—Y—EFT777IL
BRCIR—IANMADBCETRBITET,

IR
root” Jb— k) EESEE([ oot I—H—" EEDEBKRTE IL— T L O K=" EESEKRTEFEDONT T,
ZNHROVTFNMIFEDONTUVNS RN SENTT,

FE
NRREESEERLLRNDTERICEBRULET 71 IILRAICELTHEONBSEND TELEL IVYRY—F/IXICEME
nnE9d, ES55OERMNIXARNSENTT,

771 JUBERC DUV T (CZ S| E R U\ /533 Filesystem Hierarchy Standard (*/usr/share/doc/debian-policy/fh
A° hier(7)) (CEBREINTUVE T, FIROEL TRNDEBEERERTXZINETTI,

FaLORKU— T L OKJ—DORHERE

/ JIW—kF7LDOKU—

/etc/ IRXTLEBRDEET 7TV

/var/log/ JXAFLOO0T 71

/home/ ECHIFFEI—T—DR—LT«LIRU—

Table 1.3: EEFT s LY RU—DFEVHEDY X~



https://en.wikipedia.org/wiki/RT-11
https://ja.wikipedia.org/wiki/CP/M
https://ja.wikipedia.org/wiki/OpenVMS
https://ja.wikipedia.org/wiki/MS-DOS
https://ja.wikipedia.org/wiki/AmigaOS
https://ja.wikipedia.org/wiki/Microsoft_Windows
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1.22 TJ71ILIYRFTLORE]

Unix OIGIHAEICHFEL), Debian/Linux ¥ X F AlF/N\N—RFT 1+ ZTPMOI L —IF /N1 X EICHFET BYPET—5 —
ERYT J77IIYRFTLEEREMHL, AVY—ILXO)—=UPUE—LOIIUZILAVY=IIEEDIN\N—R DT 7T
N1 ZEDOHEEERMR/dev/” DFICHE—SINEERTRINTULE T,

Debian/Linux ¥ X T LED, BRODIT 71T LO R —PRENET/INA TR DODOTOISLRT—5—%&H
BI35F) PYEBT /NI, ENENDOFREZE (owner) 7T —5 —HFAB I 55 )L— 7 (group) P]RIZEFZ I X
RS & DT B (attribute) Z 58S B inode EFEND T —H —BEERFEE T, FEALRTET 71ILIR
FTLRBELULSEWVWS 717713 Unix DEBATLIZ L. B Linux I—RIVECDT7 A F7E—HEHTULE
J, AVE1—9—LETEITINTVBITOCVRBERSIZ T 71 IV XTLHRICERDIFENZT T,

COELSTYIENERAEE AT O LI DHEKRMD DE—SNERRIIIFR(IC/ITIILLEDT, ZLDELRLEDT
NARCEACAVY REFER LU TRABDREMIZ I T, RTHROTOCIICBN O RFHRLT 71 ILICT—5 —
EETRATCETH—RIVANAICENFS B ETEETEE I,

TV
T 7 ALY ) —PYRRRAOEORREER T SUBRNH BER(C(E. mount(8) Z5|HML TRITLTTFI L,

1.23 J71IWIRFTLDIN\—=ZvI3Y

Unix I RF LD T 7L ILI AT LDIS—=ZvIavIERD 3 DOFEEINZ - —0OAFT TV —DeHICES
INTVET,

s J7TIVEFRBTSI1—Y — (user) (n)

« D7 1ILHFIBY 35 JL— (group) FD it 1—H— (g)

o PHER P 257 EEFEND. M1 —Y — (other) (o)

TJ71ILTlE. FNFNICHIET B/ —=ZvIavERDELSICHEDET,

« U (read) () /S —=w I a V@ T 7T IIVABHESRERIREICLE T,
« BIAH (write) (W) /S —=wv I3 V@ T FIIVABREETRECLE T,
+ 1T (execute) (x) /3 —=w I3 V@ T7rILE IV RETEARECLE T,

TALOKRU—TIF MEITB/IN—=ZwvIaVEENENRDODLSICEDET,

« U (read) (r) /13 —=wv23avEF«LOKRIJ—ARABY I LETEECLE T,

« TAH (write) W) /S —Z=w I V@ TALIRY—ADT 7T ILOEBIMHEIBREARECLE T,

« 1T (execute) (x) /3 —=wvIaVETFrLIRI—ARADT71ILADTOCIETEEICLE T,

CCTC. T1LORY—ICEETBET (execute) /S—=wvIavElFT s LORIY—RADOT 71 IbADFEH U ZEEFA
FTBIDHLESTF, 1 IPRBREODLSHET7RIE I —FEBEHFAILE T,

J71IT L O R)—DNR—ZvIaVERMERTIBICE. 1s() MEONE T, »-1"F T3 INHET
CNERTIBDE. ROBERCDIEFR TERRINZT,

s TJ7A1ILDB 1 T (FEZNXF)

c D7 AILDOTIOERIN—ZVIIY(RDINFE, I—F—ETI—TFEMBOIBCZENZENICH L T 3 XEH
SERINTLS)



https://ja.wikipedia.org/wiki/ファイルシステム
https://ja.wikipedia.org/wiki/Inode
https://ja.wikipedia.org/wiki/Unix-like
https://ja.wikipedia.org/wiki/ファイルパーミッション
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s TJ7T1ILADIN—RYU VDO

s J71IERBYI D 1—Y — (user) DHH]
s J71IVH\FRE T %5 JL— 7 (group)

C TP AIDT X (X AT

« 771 )LDOBKF (mtime)

. J7TILDEHE]

XF =13

BE 71U

LU ORU—
JLUVD
NET/INT X%
JOvOFIN1 X3
XN YA i
T~

0N|T|ITIO|— Q1

Table 1.4: ”1s -1” OHEIDRFDLZFD' X

root 7DV M5 chown(l) EFRI B CETI7TILOFBEEEBLE I, T 7 TILOFFEENX(E root 77
DY RS chgrp(l) ZEFERAI B CETI7TILDIIN—TEZELE T, T 7 1TILOFFBEX(E root 7PHD Y
S chmod() &FEHITDICETITI7TILPT A LO R —DT7OECRIS—=ZvIaVEERBELE I, foo T7 T
JLDBRIEDEARICEIIRDED,

# chown newowner foo

# chgrp newgroup foo
# chmod [ugoa][+-=][rwxXst][,...] foo

PIRERDESICTBDETA LI RI =YY —DFFBEEZ1—Y — foo (CEELITIL— bar THBETEIE Y,

# cd /some/location/
# chown -R foo:bar .
# chmod -R ug+rwX,o=rXx .

BICRHE/ A —ZvIavyEYRR3IDEELE T,

s ybkd1—Y-IDEYKA—T-DxICHRZXTshHS)

c LyRSIL—TFIDEY S TIL—FDx KX TsH'S)

« ZFqsvFEY A I -Dx (KX TLHT)

CCT. INBOEYEDLs -"DT7IRTYREINSDOEACK > THS SNIZERTE Y SMIEERTE (unset)
DBERNFEEDET,

tyhkrI1-HY—IDERFTI7IIICEYRTRE. I—F—FT 77 ILOFRES ID BIX(E. root) > TEIT
TP ERTIBCEEHASINET, ARRIC. CvRTIL—TFIDERTI7rILICEYRTRE, 1I—Y—
ET77ILDTIL—FID BRI, root) EFE > TCTERIT I 7MIVEXRTIBDCEEHFAIINT T, CNSOHREFE
FI1VF—EZHIEITDIUXIEFITECINDT. CN5DOEY REBMCTDICEIFNLEERNETT,
vk —TIDETALORI—=ICRNUTHEEITSDE. BSDW T 71 IVERFENBMCHED, TrLO R
—(CE LI D 7 TILBFRB I 35— T« LI LU —DEDICHEDE T,

ATV FEVRETALIR=ICHULTEMCITDE, ToLORY—ICHDT7TILRRT 7T ILOFRIEEI
AOSHIFRENDIDEBFETE T, 7/tmp” DK SEEEZBAHABET 1 LI R =0T I —THEAHTEELT 1 L
DRU—HEDICHBIIT7TILORBERE(CTBOHICIE. EAHF/I A —ZVIIVEENCITBRIITHEL, T
LRI —=ICRFTrvFEYRELYRTBIREBERAEDEFT, SELITNEE. T IRU—ICEAHFTDHER
TEB3A—T—(CLD. T7T7ILRHEBREN, AUCRBITHR I 7 T ILBMEREINBCEEZFLTLFVE T,
J710ILI—=v2ayOEKRSBHERICOVS DIRLET,



https://ja.wikipedia.org/wiki/BSD

Debian Y 7L 2V X 10/ 244

$ 1ls -1 /etc/passwd /etc/shadow /dev/ppp /usr/sbin/exim4

Crw------ T 1 root root 108, 0 Oct 16 20:57 /dev/ppp
-rw-r--r-- 1 root root 2761 Aug 30 10:38 /etc/passwd
-rW-r----- 1 root shadow 1695 Aug 30 10:38 /etc/shadow

-rwsr-xr-x 1 root root 973824 Sep 23 20:04 /usr/sbin/exim4
$ ls -1d /tmp /var/tmp /usr/local /var/mail /usr/src
drwxrwxrwt 14 root root 20480 Oct 16 21:25 /tmp

drwxrwsr-x 10 root staff 4096 Sep 29 22:50 /usr/local
drwxr-xr-x 10 root root 4096 Oct 11 00:28 /usr/src
drwxrwsr-x 2 root mail 4096 Oct 15 21:40 /var/mail
drwxrwxrwt 3 root root 4096 Oct 16 21:20 /var/tmp

chmod() ZEAWVT., 777/ \—=ZvIavaDZRIBLHDES—DDHEET—RAFEELT T, COBEET—
(&8 EREME 2 3IHNS A HIOHEEARVE T,

BF =173

118 (FR) TyvrI—F—DDE)ECVRTIL—TIDE) EXFTrF—EVE (=1) O

2 155 JI—5—(CEHT 3. St U (read) (=4) EE5AFH (write) (=2) & =17 (execute) (=1) D T
71— v avnR

318 JIL—7CELT. EE

4¥18 I1—-9—-[CELUT. AL

Table 1.5: chmod(1) IV RTHWSNE I 71IL/I i—ZvIa VOHEFE—R

CNISEMICEACIBINEULNFIEAMN EBRIEAHBICIVTILTT, "ls -1 VY ROEDORVIOES (2~
105N ERT. ENET77ILIS—ZvIayDN1FU—KRE QER) (- &0, "wx” &1 ELTHT &
DHFE—ROER>T7IILII—=ZvIavD 8 EHRREE L TEKRERSE I,

Pz REFHLUTHTFLL:

$ touch foo bar

$ chmod u=rw, go=r foo

$ chmod 644 bar

$ 1ls -1 foo bar

-rw-r--r-- 1 penguin penguin 0 Oct 16 21:39 bar
-rw-r--r-- 1 penguin penguin 0 Oct 16 21:35 foo

TAvF
JITWRDUTEHMNS s -1 TRARSNIBRICTICIITINENRD BERICIE. test(l) A° stat(l) *°
readlink(l) DK SILBEUEL IV ROFEAEEXBIRET T, JITJIUHAHFIVYRD"[" P "test” ZFESD
EFTY,

1.2.4 FREBR I 7LD/ —=wvI3 YOI ~O—Jb: umask

FRER D 71O T s LD U —ISBERAEIND/IA—Z v 3 vidumask YT IVHAHF IV Y REFES C&IC
KOHIRTEF T, dash(l) H bash(l) M builtins(?) ECETI0,

(file permissions) = (requested file permissions) & ~(umask value)

Debian ¥ X F LG 1—H—FHETIL—F (UPG) AR ET I A I LTEARALE T, FIRI-——NIIFLICEBNSE
NBE(C UPG (FIEREINZE T, UPG (FZDTI—TEERLEI—F—ERUCRZFIZERFS. 2O1—5—M UPG
DE—DAV/N—TTY, UPG ARTIEEI—Y—NRFEEHDOT I —TFEF DD T, umask & 0002 (CERELTE
ZETT, (2 Unix RIYXTLTREE—MRI—Y—% 1 DD users JIL—FICARBI BB ENLLLITONE
T TDELOLIESCIIREDZ6 umask & 0022 (CERELIZANLULTL £ D, )
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umask ﬂzﬁié—néj 7’ ’]’)l//‘(_ {’Emé‘n%;’r l/g I\ IJ {ﬁb\jﬁ
=wvwIy3v —/\—=wvT3ay
0022 “rW-r--r-- STWXT -XT-X dA—TF—-OHICEDEAHT
0002 -rW-rw-r-- - FWXTWXT - X FIL—FICKDEAHTA
Table 1.6: umask BN
TV

~/.bashrc 7 71 JUH(C"umask 002" EE2VWTUPG EBMICLZEL &5,

1.25 1—Y—M5JL—7F (group) D/3—=wv 3V

BEDI—Y—(CTIL—THAEEAT B(C(E. /etc/group (CBEL Tld”sudo vigr” & /etc/gshadow (CBEL
Tld”sudo vigr -s” EAWVT. ZOA—HY—&ETIL—TDAVN—(CTIREREDF T, FIIROTIL—THRE
EBWMCTD(CEFOI7oREOT 1Y (ELL(E”exec newgrp” &E1T) §3MNEBRHDFE T,

AR

£ Lrauth optional pam_group.so” {7 7/"/etc/pam.d/common-auth” (C & & M x N,
"/etc/security/group.conf” [CWIBT IHREMRINTUONEE, EBEOI—F—NDTI—TFAXV/—
D TIIERICEIDETOSNE T, (BLESRTIL. )

N—FRDI7—5/\1 R Debian Y X F L LETIEF—BD T 71 ILTCUHH D FEH A, CD-ROM ¥ USB XEU—X
FAVIDEOIHETNARELI—S—FHO VNS TIOEIITBEDICREAERG >EBECIEEFDI—Y &Y
FB3TIW—TOAVN—cLFET,

W DO DI XFLDMEHET DT I —FIEFZFDXVIN—(C root EEREUICEBED T 71 ILPT /N1 RICTFHER
FHEETARECLE T,

SIL—7 POOCIXTEDT71IL®T /1 XDEREH
dialout JJ7IVR—k (7/dev/ttyS[0-3]) NOEENHNDBEEN DT X
di EBECEIET7T—ICFAVILZPYTIPERES D12HNDTY 7 ILR— ADFHIREN
P F7HER
7
cdrom CD-ROM *® DVD+/-RW O KRS 1/1—
audio BEr/\1X
video BRERT /11 X
scanner AFvF—
adm JXAFLEZS—OOS
staff THREEEBDIESHDT « LI ~J—:7/usr/local”. "/home”

Table 1.7: 77 T ILT7 OV IDEHICI X F LMMHET /LIRS TIL—TFTDY X ~

TV

ETLNHREELEDECICTEBRELILENET B(CIE dialout TIL—FICFABI IMEASEDE T, EUIE
BECEBRIECT—ICEEITBBRIERINICEREDT 71" /etc/ppp/peers/” M root (CLKDTEREINTULS
E. dip JIL—F(CEB T BZ(FT pppd(8) X pon(l) ¥ poff(l) AV RERHWTH T VILT v IP BHmMNE
BTEEY,

WS DO DI RFLABMHET BT IL—FIEZFDX Y /IN—IC root HEREUICHENDIVY RERTI D & &ETJRE
CLET,
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FIL—7 ETHRELIVIUR
sudo JISXT—RELI(C sudo =17
Tpadmin T —DT—F—R=XHhsTUVE—%EM: ZR - BFRI3IVYREET

Table 1.8: E IV Y RETDRHICI X F LAMHET LIRS TIL—TFDYU X ~

JRFLMEET BRI —PHIL—TOREEL X 3. base-passwd /v —IMMEESET B /usr/share/doc/ba:
DRCHDTRET/\— 3 2D ”Users and Groups” XSBEESB T I\,

A—F =05 —TIXFLEERT DIV YR passwd(5) ¥ group(5) X2 shadow(5) ¥° newgrp(1) ¥° vipw(8)
o vigr(8) A2 pam_group(8) ZEB T L\,

1.26 S1LRXIVT

GNU/Linux 7 7 TN 1 LRIV FICIE 3 BEHDFE T,

TR Bk (B Unix E5)

mtime J7 1 IVNBZERE (Is -1)
ctime J7 1 IVIREBERRE (s -1c)
atime J7 1 IRV DX (Is -1u)

Table 1.9: 91 LRI VTDI1TDHU I~

IF-==
P =\

ctime (3T 7 T JLERBR TIEH D EE Ao

=
Py =1

GNU/Linux ¥ X7 L ET(3. EBROD atime {EFFEEH Unix EHRE (IRLDFIENRH D LT,

« JPTILNEEZTEINDE. T 71JU0) mtime & ctime & atime DBEITARTHAEEINT T,
s J71ILOFRBEC/IAI—ZvIavVDEEETDE, T717)LOD ctime ¥ atime 7~ E1—RE2ZXE T,
 GIER Unix Y XRFLETR I 71 IVEHRLE T 717)LD atime BENEEINE T,

« GNU/Linux ¥ X5 L ETIE. 7strictatime” TIT 7T I I RFTFLEVIOV R UIRBEBIC D 71 IVERLET 7
LD atime NEEINF T,

s J7TMIWEDDTHPHAARLEEH, 1HEFTT7ZOLILEBRE. 7 7-1)L0) atime BHDEFH M GNU/Linux
(Linux 2.6.30 LAFF) @ relatime TVIOYEEINTUWBE T 71ILIY XA FLTIE>ELCE T,

- atime B (3 noatime TVI Y REINTUVBE T 7MILIY X T LTE SIFAHBRICEHFINSCEEH DT EA.

FE

"noatime” ®°"relatime” VOV AT a3 VEEBHERAKRE T TCOI 71 IV AT LDGEHFEL/II—T 42—V
VREBALETEIEHICBAINT U, "strictatime” 7Y a Vv FOBMEL I 7 rILsiFE LARL—Y
3 V(& atime BMZEEHIT SR[OHNNDETAHREESITE LTI, LH L. atime B mbox(5) 7 7
TIWERC EFEAEFNODNDCEFEDFE A mount(8) EER T\,
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BEI7TILDIA LRIV TEZEEISD(CIE touch(l) AV REFEO>TTI L,

B LRI VFICEALT, s OVYRIFIREBOT —IL ("fr_FR.UTF-8”) TO—HNSA XINEZXFIERRL
*9,

$ LANG=C 1s -1 foo

-rw-rw-r-- 1 penguin penguin 0 Oct 16 21:35 foo
$ LANG=en_US.UTF-8 1s -1 foo

-rw-rw-r-- 1 penguin penguin 0 Oct 16 21:35 foo
$ LANG=fr_FR.UTF-8 1s -1 foo

-rw-rw-r-- 1 penguin penguin 0 oct. 16 21:35 foo

Ty
"Is -1 OHEADDN XS LEIFIRI.3AEERT I\,

1.27 UVD

00" EWVWD T 7MIVERED T 71L& bar” (CEUDIFTBDICIE 2 DOAERHDF T,
s N\N—RUVD
-BEI7TILOEER

— ”1ln foo bar”
c IVURUwWOUUOELLLIETLUYD

- DT FAIVEZDRBICTIEIR®R I 71U
— ”ln -s foo bar”

DYOBOZELE rm IV Y ROBEROHBLHEVNCDVTOROFIZE BT,

$ umask 002

$ echo "0Original Content” > foo

$ 1s -1i foo

1449840 -rw-rw-r-- 1 penguin penguin 17 Oct 16 21:42 foo

$ 1ln foo bar # hard link

$ ln -s foo baz # symlink

$ 1s -1i foo bar baz

1449840 -rw-rw-r-- 2 penguin penguin 17 Oct 16 21:42 bar
1450180 lrwxrwxrwx 1 penguin penguin 3 Oct 16 21:47 baz -> foo
1449840 -rw-rw-r-- 2 penguin penguin 17 Oct 16 21:42 foo

$ rm foo

$ echo ”"New Content” > foo

$ 1s -1i foo bar baz

1449840 -rw-rw-r-- 1 penguin penguin 17 Oct 16 21:42 bar
1450180 lrwxrwxrwx 1 penguin penguin 3 Oct 16 21:47 baz -> foo
1450183 -rw-rw-r-- 1 penguin penguin 12 Oct 16 21:48 foo

$ cat bar

Original Content

$ cat baz

New Content

N=—RUYDEEA—T 71V XFTLRIHEDRCEMNTE, 1s() AVYRIC? -1 FTFVavEFEI>TERRIND
inode HEEMNEL TT,

YRUwWOUOEEDOHIICRUIEELSIC, BICTD7TIL7O0ERIS—Z v Ia ruxrwxrwx” i F53F 90
CIUVRUWO U VORIET D I T OLERIS—EvIa VB I P ORI = v v EED

%
E’\
E=I



https://ja.wikipedia.org/wiki/ハードリンク
https://ja.wikipedia.org/wiki/ソフトリンク
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IR

<j>%b%&@EEﬂUMUBE%HamewauyDbA—PUJDEW5Umﬁﬁ—$WEHEM?
L&De YVRUYOD YODRBREIENENRT 71ILIY RFTLRTIL—FICEODTUVBREVNSEE
ZR|IFRCINELNTEAS

pEd=
EULN—RYUYDEESEBROEBEAM NI N—RUYOLDIVRY DU YD EBSHAR—BNICER
WTUL & Do

P T LORY—E ENEBRRICHDITALIOKU—EUYILTUWEIDT, FRT~LIOKU—DUY
DI 2 hB1BFDET, 7. " T LIRI—ERT«LIORU—EVYILTULBDT, TrLOKU—DYY
DHBIFRT T L O~ —DBMICHEMEMNL XTI,

£ U&7z Windows M5 Linux (CBEL TE LS, Unix DI 71ILREDY U J(E Windows ETE>EE
AT L B shortcuts” & DL THUAIIC D FE L TETULBDINMCITCRIKCTUL & Do T7TIVI X T LRICEESTN
TUWBDTTF UG =23 uns@UVDEnNe I 71ILIEOHIA ) I FHIVIEOHI DX DEEEA. /\—RU
VODZBEFIRBESEVEHD T EAS

1.2.8 HEINIZT /17 (FIFO)

BRINEIRTTE. IR TDOESICELS T 7AILTY, @HET71ILICAND E. ES—FADIHEHNSZENMRET
FFEI, <DL TINIE FIFO F/z(d First-In-First-Out EANGHE L) EFENT T, DED. RHIC/ITFICAN
SNEEDHRRACES—FADHNSHTEZT,

ZEGTE /17 FICETATIEES. R PICESALTOCIIBERN/ AT ITHSHZEHINDIFTRTUFFA. &
ISR IHhSHEHIETIBES. ST TOCXANGHITEONESLDITTRTIBDNDEREE T, /317D
B FEIC0 T, —-BENIE /A TRET—I—EFREEF. JTILD”|” EVDIT YD v IR T SR
K3 2DNTOVRED VDI BIEIFTTT, LKW, CONRTFREBEIZEFOOT, 2 D2OFOLIERALC IV
VRSAVICHLKTERUVLWL, ALY —(ICLDETINBIRBSTZHD I A /31773 Unix DIER (CRE
NHBFEAT LT,

PIz(E REHKLUTHTFSLL:

$ cd; mkfifo mypipe

$ echo "hello” >mypipe & # put into background

[1] 8622

$ 1ls -1 mypipe

prw-rw-r-- 1 penguin penguin 0 Oct 16 21:49 mypipe
$ cat mypipe

hello

[1]+ Done echo "hello” >mypipe
$ 1s mypipe

mypipe

$ rm mypipe

1.29 YT vk

ITYREA YA —RY D= AT =93 IPTFT— I —R=APARL—F ¢ VFIXF LBEIC K > THEE
[CEONET T, VI w ERBEIDE/ 77 (FIFO) (CEITH D, BEDIVE 11— -T2 7O IBDIBER
WETRECLET, YTV RICEST, T FOCXIIABICERTIZINEE. AUAXETOCIDFHTH
DIHNEBEHD I T A, CNETOLXIMEE (IPC) DIIHRTY, XV KIT—DOBUTELSITI~OBETERD
RWETDCEETEETT, 2 DOHEBNLEVYT vV I, 7V =XV kYT v kE Unix RXT VYT YT,

TV
"netstat -an" EXR{TIBELRHENTY AT LLEDYVT v EOEBIKTNL AN T T,



https://en.wikipedia.org/wiki/Named_pipe
https://ja.wikipedia.org/wiki/プロセス間通信
https://en.wikipedia.org/wiki/Internet_socket
https://en.wikipedia.org/wiki/Unix_domain_socket
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1.210 F/N\1XT7-1Jb

FTNARIT71IIE. YRFLEDN—RF XD, ESFAA—R, T« XTFL—. F—HR—REEOYIBET /N
ANEET N1 REEBHRLE T, RET/NNTXDOFHIELT?/dev/console” ELTEREINBZIAVVY—ILARED
F9,

24TFTDTNARIT7TLILREDE T,
« XFF/NTX
- 1 XZHEICT7 Dt XA8E
-1XF=11\Thk
-Gl F—R—KRFNTX, IUTPILR—RE
- JOVOFINTR
- BRSOV OEMNTT I X a8
-17JOvO>1/ 1k
-l N\N—RFrXROF

FTNART7TILDFEE U EEBAHIATETI N, HZS5<KABICE>TREBKABONTF I —F—5—RT 7
TILRICBEEINTVE T, CORDET7TIVCT—IETACCERF. N\—RIOTT7DERKICEISI~ZTILY
1I—FT VPR UDCENRHDF T, HIXE. FUIYIFTNAX"/dev/1p0” CTF AT 7rILES VT LI
D, BPEDY PIVR—R7/dev/ttySe” (CETLIVYREZERDICEMTEFT T, ULH L. FEFESOSHELE,
AKBEELSTCERHEDET, KNSNEKEDIFTFSL,

EE
BEDTI)II—~AOTIELRE 1p(l) EFEVNFET,

RDEDIC Is(1) EERTIBDET /T X ) —RBEERKRRINZT,
$ 1s -1 /dev/sda /dev/sr@ /dev/ttyS0O /dev/zero

brw-rw---T 1 root disk 8, 0O Oct 16 20:57 /dev/sda
brw-rw---T+ 1 root cdrom 11, O Oct 16 21:53 /dev/sro@

Crw-rw---T 1 root dialout 4, 64 Oct 16 20:57 /dev/ttyS0O
crw-rw-rw- 1 root root 1, 5 Oct 16 20:57 /dev/zero

« 7/dev/sda” FXA T v —FTNARXBEBS8EVAT—TNARABEB0ERFEET I, T disk FIL—T(CFAIET
B1—Y—ICLD. FTHLU /BAHFTIELINARETT,

¢ 7/dev/sr0” (IXT v —FTNARBE B 1NN EVIFT—TNARXBEBS0EFETI, CNid cdrom TIL—FICFRB
ITRII1-—H—CLD, THEL /BAHF T UL INERETT,

»/dev/ttySe” (XTI v —FTNARBE B A4EVAFT—FT N1 XBS 64 &EFEE I, cnld dialout HIL—F(C
FABI31—Y—(ckD, L/ BAHT7 O IMARETT,

- 7/dev/zero” XTI v —FNARBEB 1 EVAFT—TNARBESS5&H/HEFTI, CNEHICL>TEREL /&
AHT DL IMERETT,

BRIAD Linux ¥ X7 LTIE, 7/dev/” DTFDOT 71 I)UiE udev(7) X AZXLTEEBNICTERINT T,

1.211 BRI NN X T 71

WS DDDFRIET NA X T 71 ILBRED T T,
DEGZTILOVUFsLOYaveeElcL<FEONTT, (HL58E2BTIU),



https://ja.wikipedia.org/wiki/スペシャルファイル
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FINTRXT71I O3y L XA XMDERER
/dev/null u,.,ﬁ U » 1Tk (EOF) XZF” &R Y
/dev/null AH AERTF (ELLDFT—SF—NT E?%_C%%)
Jdev/zero E?ﬁﬁ.'jj L 5\)o (NUL) XF” %R 9 (ASCII OEFOEOE(HE
. BENABEREENSEOI Y FOE—DHd5 V5
/dev/random sl LHYZERT GBL)
= BEENCtF 17 TREELEREENSS VS
/dev/urandom a0 IR
/dev/full EAH T 1 XTTJU(ENOSPC) IS —%&RYT

Table 1.10: XRI v IJVEF/NA T 71 ILDYJ X +

1.2.12 procfs & sysfs

procfs & sysfs (7/proc” ”/sys” EICVIOYRENBREIT 71 IVIXFTLTHD. A—IILOAZPT—5 —1E
BEI-Y—THICETS(FHRLET, EVBEXDE. ZARL—F v VT IRFTLDARL—2 3 IADERNEDZE
TRELBEESERTREBEVZET,

»/proc” T LORYU—RIICFE, Y XFLETEFINTVBEZTOLIICHIGLZZNOTFOE X ID (PID) DHEHE]
BROWVWEBTFvLO R IRHDET, TOVRBHRET7 ORI S ps() DESHEIRXFLA—FT1UT~
—(FCDTrLORY—BENSZDBHRES/TLE T,

»/proc/sys/” DTFDTFT v LU R —(CRETROA—XIEBERHELZFEITDT /I —TI—IHRHDITT, (FH
M sysct1l8) AV REULLIETZDIES /5RE T 7 1)L /etc/sysctl.conf” (KD TERBEDCEMTEZT,
)

B¥CHBDIT7rIb-"/proc/kcore” - (LRI E. IRZVIIHEBANRELLCVET, CNEF—MBICEXTT, <
F(EHELZE)IVEI—FTF—DXEI—DODARBNDIE—TT, CNidFkemel E5F/N\vITITBIDICALSNET, I
VEI—BS—DAEV—EEBIRET 71 ILVEDT, ZNT7XCELUTOEIBINEEIELHDFEA,

7/sys” DTFDT« LI L) —EA—ILASEIEHINET—5—BE. TORY. TNSOBEEEZSATULE
Fo —EBN—RIEHEXRTHRICERIIHBEILSINCZOLITT,

linux-doc-* /3w —ITHEEET NS Linux T—=XRIVXE (?/usr/share/doc/linux-doc-2.6.*/Documentation,
FD”proc. txt(.gz)” ®’sysfs.txt(.gz)” CEAEIT IMONEESBT I,

1.2.13 tmpfs
tmpfs (F RIBEE PICTARTO I 7T I ERFIBZ—BNET 71 XFT LTI, XEV—LEDOR—TFvrv
A(CH D tmpfs DT —F—(FRHECB U TT + XD LD swap ZRANEEZTHEZT I,

*/run” T LD RUIEIERT — O XI(C tmpfsé:b_CV'le\é'*L?fﬁ' COTBET/ BN ER
TVIOYREINTUVTEZCADETAHNABETT, CNIBEREIRED 7 1 ILOFREDIZHDFIZISIBAA T,
Filesystem Hierarchy Standard /1—2/3 > 2.3 (CREINEVW DH\DIGFEBETRX X T

e ”/var/run” - ”/run”
« ”/var/lock” = ”/run/lock”

« ”/dev/shm” = ”/run/shm”

linux-doc-* /3w —ITHEET NS Linux T—=XRJIVXE (?/usr/share/doc/linux-doc-*/Documentation/fil
D tmpfs.txt(.gz)” EEB T30\



https://ja.wikipedia.org/wiki/Procfs
https://ja.wikipedia.org/wiki/Sysfs
https://en.wikipedia.org/wiki/Tmpfs#Linux
https://ja.wikipedia.org/wiki/仮想記憶
https://en.wikipedia.org/wiki/Page_cache
https://en.wikipedia.org/wiki/Page_cache
https://ja.wikipedia.org/wiki/ページング方式
https://ja.wikipedia.org/wiki/Filesystem_Hierarchy_Standard
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13 SwRFoRIVIYSI— (MC)
Midnight Commander (MC) (& Linux I Y — )L IDIRKRIREDZHD GNU &” X1 XEF 1 7J” TI, Z# Unix
OVYREBSEIDELIDBRELIX Z1—&F oIV —ILBEIILECETEET T,

*me” & D (FS5NIZ Midnight Commander /3w T —IZRXDKSICLTT VI R—=ILTIRERHD X T,
$ sudo apt-get install mc

Debian ¥ X7 LEHERI BHIC me(l) VY REFEVNE T, CNEEBEITBIRHORENDHFETI, H—Y—Jb
FEIV—F—&FBSLLITHIRRVGHAZES & D EHRRLIT T,

«v/etc EYTTFLOKY—

« ”/var/log” EYTF L O KU —

- ”/usr/share/doc” £V TF L O KUY —

+ »/sbin” £”/bin”

1.3.1 MC OH X5 LIt

BTBICEET A LIORU—&E MCICEBESEZDT LI RYU—~cd TEBEHICIFE. mc/RvT—IHEHT
B P&~/ . bashrc” NG EDICEELZE T,

. /usr/lib/mc/mc. sh

COEHEE>E me() -P? APV I VIER) EER TV (SE2TUVBCERKLANSHEVES, CnFEBEALT
ERXKXTY, )

1.3.2 MC DiaE)

MC ([FRDESICLTEELE T,

$ mc

MCZESEXZ1—EBURER/NRODI-—T—DEANTETCOIT 7 TIVRIEOEBNESNT T, NLTRTE
HIEEF. REFIZERILIITT, h—V—IF—ET7U 03 VF—DBRFEITTMCEZEXT T,

N — -]
e =
In some consoles such as gnome-terminal(l), key strokes of function-keys may be stolen by the console pro-
gram. You can disable these features in "Preferences” — "General” and "Shortcuts” menu for gnome-terminal.

EUNHEFRADENBINFRSAL (T Y I—FT v VD) BEBICHE O ZBRICIE. MCOOVYRSTVI(C-a” &
MZBERHETBIBERHDET,

CNTE MC ORTOBENEHELULVBRICE, IRIS6EZRTIU,

133 MCOHDI7TILVR—T v —

2DDT A LORU—NRRIVBAGEDENENT 77 IV A RESTONERETT, MOBEFRLE—RELTIE. &
BN v > K% ”information” E Y U T I P71 IL 7 D RIERBIRLEEERTIIDE—RBHD I T, XRlcL<
DHADARGREF—IO—D&ERLE T, gpmB) T—EVEEITI D E. Linux DXFES—=FILTVIIXEME
2F9d, MC CEBEDEFNDHY L7 YRR=ILRESIESBI(CIE, shift F—EHLTTEL, )



https://ja.wikipedia.org/wiki/Midnight_Commander
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F— F—N1UFT1U5

F1 NILVTXZa—

F3 AT 77I)LEaA—D—

F4 AL+ 5—

F9 TV DX Z1—BR

F10 MC Z¥&7T

Tab DU« Y ROOEEBE

Insert EULKE Ctr1-T JE—DQESHFER T 71 IIVBEDTEDIC T 71 ILEY—D

Del T71ILOHR (REDFEL &£ 5 -MC 2 ZFHIFRE— RICETE)
A—=—V—JLF— BHHA

Table 1.11: MC DF—N1 VT 15
1.34 MCOIOVYVERZST1VEKUWYD

« cd OVYRIEBEBRSNER D) —VICRRSINET«LOK)—EZEEBLET,

« Ctrl-Enter & Alt-Enter (@777 ILREIVIYRSAVICOAE—LE T, AVY RS T UREE—HEC cp(l)
P mv(l) VY RTEMERT O\,

« Alt-Tab F¥ TV T 77 ILZDOBEBRBAORRKRERTLI I,
s MC DEIICHD+ YRIODXI— T LD RJ—ZEBETETZEI, HlX(E”mc /etc /root”,
« Esc +n-key - Fn (D&M, Esc+1 - F1. 4. Esc+0 - F10)

« Esc ZF—DHIICIHI DI ALt ZF —EFARICIHITDERKROMRERH D LI, DED. Esc+c I Alt-C EF
UTY, Esc IAXTF—EXENEFLM-" EREBINE T,

1.3.5 MC OREIFT 59—

MC OREBL T « 5 —([FEIKRV DY b 7Y RR-IEBERSE T, FRBF—Z 7T & BREEDXI—~&
V—DOU. RICRBEWMI L, BEREGEEDODIVFEV—OL, BREBEZEARAL I I, TLTH-VY—-ILEEHT
CENRTEET, Fe &g &, BRGEIH—YV-ILOMUECBEL I T, F5 T &, BREFEFIE—IN,
N—Y—ILONEICBATNE T, FRRPEHRIET71ILE—TULET, F10 T EBIREBEILLED I T,
FEAEDA—V—ILF—FERNICEBETET,

COITAA—ILROAVYREOAROUEDEFEVNIT 71 ILICH LU BERBETEE I,

$ mc -e filename_to_edit
$ mcedit filename_to_edit

CNEVILFE—RIFTAI—TEHGDFEAN 8O Linnk AVY—ILITERAIDIERAUMRERKETHE
EINFET, D VROBADOIE—&{TSICIE, Alt-n T—FHU TRE IV Y —)LEHIE X T, ”File - Insert file”
A>”File - Copy to file” ZFAWVWCT I 7 7T ILO—BR&EMD T 7 1 JLICEIMN L X T,

COAREBLIT 15— ([IBFEEMDOAILI T + 5 -~ BESRINARETI,

Fre. ZLOTOTSLRMFERTEZIIT 5 —ZRET BEHICIRIBEZIHSEDITOR” ¥”$VISUAL” ZHEAL E I,
B#0 vim(1) A° nano(1) BMELC K WMBAICIE7~/ .bashre” (CRICTRITITEEBIMUTCI T v+ 9 —%"mcedit” (L&
EIBNDE—ETT,

export EDITOR=mcedit

export VISUAL=mcedit

TENEINEvim (CRET DI EHRELTT,

vim(1) BMEOC K VFEICIE. mcedit() EFEAEDY I T LABBEBEDHICHEVEITSNE T,
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1.3.6 MC OREE 1 —DJ—

MC (3IERICEBIEEE 1 —J—C9 . XENNHEEBEBERRIT DICOHNERES LWLV —ILTIHIE”/usr/share/doc”
FeLORU—AAO T 7AILICRHLTUDENEFENE T, CNIFKEICH D Linux IBHREEET SRENSE
TY9, COEI—D—(ZROIOVYROADV EDEFVEE I TETEI,

$ mc -v path/to/filename_to_view

$ mcview path/to/filename_to_view

1.3.7 MC (OBEEhicEniac

J7CILD LT Enter £ T &, WYL TOSTS LN T 71 ILVABENIBL FE I (E9.4.118BTFT30), CNIFIHEE
(CfERIZL MC DESRET Y,

J71ILE1T enter +— ~\DKIG
EGPREe OV RET
man J 7 1 JU E1—"D—VYVIKHABE/NTT
html 7 7 1 JU DIwvIJ IO —[CRBE/NTT
”* tar.gz” ®”*.deb” 77 TJL I« LUIORJ—THB3INDNDLSCABREERT

Table 1.12: enter +— A I MC DRIt

CNSOE1—D—0RE T 71 ILOEEEBMCTBMICE. BBRREL D 71 ILICIERTHREERESINT
WTIEWFFEEA. chmod(l) OVYREFESH, MCOIT 71 ILAZ1—FHETIREEZELTTFI L,

1.3.8 Virtual filesystem of MC

MC can be used to access files over the Internet. Go to the menu by pressing F9, "Enter” and ”h” to activate the Shell
filesystem. Enter a URL in the form ”sh://[user@]machine[ :options]/[remote-dir]”, which retrieves a remote
directory that appears like a local one using ssh.

1.4 EZARD Unix FIHEEIBIE

MC (ZFEAERTHCEETRICLEITN., YT TOYIFIRASRTINBZIIVIY RS YY—)LOERAE
[CDVWTEU. Unix WHEEBEICRUDDEIIEECEELCETY,

1.41 login 2T )L
Since the login shell may be used by some system initialization programs, it is prudent to keep it as bash(1) and avoid switching
the login shell with chsh(1).

If you want to use a different interactive shell prompt, set it from GUI terminal emulator configuration or start it from ~/ . bashrc,
e.g., by placing “exec /usr/bin/zsh -i -1”or”exec /usr/bin/fish -i -1”init.

TV
POSIX-SA O TIVFEARTY VA VO IFICTOVWEIM. T T IILEHA glob DERED LK SIEEREIEDEEE)
RELBSCERGEDE T, FMICEAUTRBELONEERITEL TIZEL,

COF1—FYTIEARTIE. TYF507 1 TED TIVFEIC bash T,
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o= < T4 [POSIXT | .
IR —3 A7V 2 L Sl
bash V:821, 1:999 | 7163 01 ];gil:lf)NU Bourne Again SHell (7 7O = X5
bash-completion V:31, 1:926 1463 N/A programmable completion for the bash shell
- —— = , -
dash V894, 1995 | 191 01 yD;%anO)Almqmst 1)l YTILXDUTRIC
zsh V:37,1:73 2436 | [F0) Z shell: Z DRSS NZEET T
tcsh V:8, 1:25 1346 | L\L\X TENEX C Shell: ¥iiidk/\—= 3 > D Berkeley csh
mksh V:6, 1:13 1459 [Fun Kom~YTILDO1TN\—T3>
csh Vi1, 1.7 340 WAIAY-3 OpenBSD O C =/ T JU. Berkeley csh DRE
HHPAHF IV ERNEOMILT T (BE
0, I: \ .
sash V:0, I:6 1158 | (30 07 /bin/sh” (CERAZ)
ksh V:2,1:13 56 (F0) BOAT&T /N\—I3 VD Korn ' TJU
rc V:0, I:1 169 LWz AT&T Plan9 D rc ¥ T ILDOEE
posh V:0, 1:0 190 (F0 RUY—ERDBEE > 1)U (pdksh OIRE)

Table 1.13: ¥ T )LO5SLDY X

1.4.2 Bash O/ X5 L1k

vim(1) DZEEENE”~/ .vimrc” ZED> TAXI LMETEET,
BIXE REHKLTHTTFEL,

# enable bash-completion
if ! shopt -oq posix; then
if [ -f /usr/share/bash-completion/bash_completion ]; then
. /usr/share/bash-completion/bash_completion
elif [ -f /etc/bash_completion ]; then
. /etc/bash_completion
fi
fi

# CD upon exiting MC
. /usr/1lib/mc/mc.sh

# set CDPATH to a good one
CDPATH=. :/usr/share/doc:~:~/Desktop:~
export CDPATH

PATH="${PATH+$PATH: }/usr/sbin:/sbin”
# set PATH so it includes user’s private bin if it exists
if [ -d ~/bin ] ; then
PATH="~/bin${PATH+: $PATH}"
fi
export PATH

EDITOR=vim
export EDITOR

TV
bash (CEET3EMLD NI LEFHEIE. FIEHRDIEI.I6FICHDFTT,
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http://qa.debian.org/popcon-graph.php?packages=bash
http://packages.qa.debian.org/b/bash.html
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https://ja.wikipedia.org/wiki/Z_Shell
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https://ja.wikipedia.org/wiki/Tcsh
https://ja.wikipedia.org/wiki/C_Shell
http://packages.debian.org/sid/mksh
http://qa.debian.org/popcon-graph.php?packages=mksh
http://packages.qa.debian.org/m/mksh.html
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http://packages.debian.org/sid/csh
http://qa.debian.org/popcon-graph.php?packages=csh
http://packages.qa.debian.org/c/csh.html
https://ja.wikipedia.org/wiki/OpenBSD
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http://packages.debian.org/sid/sash
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http://packages.qa.debian.org/s/sash.html
https://en.wikipedia.org/wiki/Stand-alone_shell
http://packages.debian.org/sid/ksh
http://qa.debian.org/popcon-graph.php?packages=ksh
http://packages.qa.debian.org/k/ksh.html
https://ja.wikipedia.org/wiki/Korn_Shell
http://packages.debian.org/sid/rc
http://qa.debian.org/popcon-graph.php?packages=rc
http://packages.qa.debian.org/r/rc.html
https://ja.wikipedia.org/wiki/Plan_9
https://en.wikipedia.org/wiki/Rc
http://packages.debian.org/sid/posh
http://qa.debian.org/popcon-graph.php?packages=posh
http://packages.qa.debian.org/p/posh.html
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TV
bash-completion /SwT —I(& bash TANDTOTSLICLBDHTEAREICLTT,

143 HRlo+F—xX ~O-—25

Unix WERIET CTIE. FRIOBKRER >V DHADF—X+O-I08HEDET, BED Linux DXFI—ZFILT
(FERID CLtr Il P ALt F—DHMHRAFICZE O THEAET S CEICIR TSV RICKEBIRNEBRLI IRNETF—X
O—-5%5ELE Y,

F— F—NTUT 1 VT DA

Ctrl-u A—V—JLOBIO 11T&EHE

Ctrl-H A=V —JLDOEID 1 XFZ=HIFR

Ctr1l-D ANERTY TV =FEAFDOES. JITILZEKT)
Ctrl-C ETHOTO5SLERT

Ctri-z TJOSSLENYD OSSO YURIT I JCEEU—RELE
Ctrl-S XOJ—=U~NDOENEREFELE

Ctrl-Q XD J—=UNDOENEERH

Ctr1-Alt-Del JXFLEUT—K/EIE. inittab(5) BT L)
;fj‘;'“t F— (BULE, Windows | o &S OEED UL TOX S F—

Up-arrow bash TIVY FERRREEZ X5 —k

Ctrl-R bash TV O UX VSNV FERGERE X5 —~
Tab bashDOIVYRST VDI 7T ILBANERRE
Ctrl-VTab bash DOIVYRSA VT Tab & BB o EE< AA

Table 1.14: Bash DF—/N\1 VT4 V5D X ~

TV
S—=7FJLD Ctr1-S #EE(S stty(l) TEIMCTETII,

144 VIORIRE

Mouse operations for text on Debian system mix 2 styles with some twists:

« (GIRHFYL Unix ROV 5 XIRE:

— use 3 buttons (click)
— use PRIMARY
— used by X applications such as xterm and text applications in Linux console

- IARIE GUILIRD Y D RIRME:

— use 2 buttons (drag + click)
— use PRIMARY and CLIPBOARD
— used in Modern GUI applications such as gnome-terminal

Here, the PRIMARY selection is the highlighted text range. Within the terminal program, Shift-Ctr1-C is used instead to
avoid terminating a running program.

RAENEIRT =LV I XDBEARDRT —IVEHRVIIRIVERLEEIN, FOVUYVIDCHERET T, 2RIV
ARRTRIEADRI VORHRLARO U v D EULTERE T,

In order to use a mouse in Linux character consoles, you need to have gpm(8) running as daemon.



https://ja.wikipedia.org/wiki/Unix-like
https://specifications.freedesktop.org/clipboards-spec/clipboards-latest.txt
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=W R

VOXODED YO T7PYRRESYE select range as PRIMARY selection
EOUwD select the start of range for PRIMARY selection
BOUvYD (BHER) select the end of range for PRIMARY selection
825U v o (FREAN) context dependent menu (cut/copy/paste)
=RILDO U w D FTE(E Shift-Ins insert PRIMARY selection at the cursor
Ctrl-X cut PRIMARY selection to CLIPBOARD
Ctrl-C(—=7JLC Shift-Ctrl-C) copy PRIMARY selection to CLIPBOARD
Ctrl-v paste CLIPBOARD at the cursor

Table 1.15: List of mouse operations and related key actions on Debian

145 R—IJv—

less(l) (IMEREHLER S NIZR—T v — (T 7T IVARABNDT SO —) TI, IVYRT7—Fa XV NIIBESINLED
71, EUKFEEANEHRHITT less, AVYRTRBRICAILTRRELS, " EHILIL L&D, C
NniE. more(l) KD EIFBNCEMBET, "eval $(lesspipe)” E/zld”eval $(lessfile)” &I TILDXS —
CXOUTRHRTERITIDCETHRICHEENLTEING T, L <3, */usr/share/doc/less/LESSOPEN” %
ZBTIV, "-RPATFIV3aVERAVNDE. EFONFHAPLANSI HS—IRT—FI—T I IRNBIICED LT,
less(1) 22 T30\,

146 TFXLIFT1H5—

Unix N XFLTARDH D, Vim H Emacs 7OT S LOWVWFNHD/N) 7Y RICEBRATIRETY,

EZZBLUTEVIm OVYRICEBNBCEFELWCEREERTVWE Y, KELS Vi T57 v 5 —I(3 Linux/Unix O
HRTENFEETINSTI, (EBREAVIFILO vih, FHILLnvi RECTTERDIISNZI OIS LT
T CNICENDDST Vim EEZBDNIDEDEHIGBALDE. KDBAOHNDEHWELRTIUTLDIDE, F1+
—ZBU TANILTHRRRINBINSTY, )

CNE(FEV, Emacs D' XEmacs E L7+ 9 —E UL TORIDE, FICcTOTSLETDI(CE, FERCRVEIRTT,
Emacs ([C(&. Z21—XU—5HEE. T+ L O LY —DIREMEE. X—IUESEEMOD. BZUENRSHDET T, FO5
SZVORIVIIWROIVTEOREICHESEET(E FEEFRDTA—VVbETYTUI T VNIEBMUBPDEL K
SEULET, Linux ETRHEL OIS A Emacs Z(FEEXDAEUNF T, Emacs 5 10 DREFENC & (FIFRAAT
BREEOENICED F T, Emacs &FSBRICIE GNU D Emacs V1P ILEF > THK CEEE<HEELF T,

CNSETHTOTSLICIEIEE UENRSEZRBZLSICF1 -V YSTOFSLREBBNUVTEE I, Vim
Zhvim ES1 U TREL, F1 F—%&HLE T, RAD B TEHZHET I, D—VY—JL&E”|tutor |” [CFEEL
Ctrl-]1 EHULTAYSrYDIEI— I =EHE T,

=1

Vim X2 Emacs D& SHERWVWITF S —(F. UTF-8 MDD IFVFvILRKEAER (T YI—FT+VH) D7+
IREELKIRZRE T, ZNICIF UTF-8 O —ILFD GUI BET, mEBL OIS LETIA VY REA Y ~—
IWETDIONREBHETT, I7rFICIEGUIREBICEKSFICT7TILDI Y A—FT VI EXREIT DA TVay
RHENET, VILFNAEFFEIRCDUWTIEFENFNOXEESRBT I,

147 TO4#—ILDTEIRIFT 4 9—DEFE
Debian (CIFVK DADEBHSIEITFT 9 —AHDFET, EROLSIC vim/SwTr—IEAVYIL—ILT B "R
HELZT,

Debian CIEIVRXFTLDT I A —ILEDIFT 4 3 —~DFE—S N PO X%&”/usr/bin/editor” AV Y K& &
CTEHLTVBOT, o055 4L HIXE reportbug(l) H) NEEITEE T, REZRIRTHERZE T,



https://ja.wikipedia.org/wiki/Vim
https://ja.wikipedia.org/wiki/Emacs
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https://ja.wikipedia.org/wiki/XEmacs
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$ sudo update-alternatives --config editor

EZEN/usr/bin/vim. tiny” £D”/usr/bin/vim.basic” E#DBE(ICHEBEIZNDEI VIO INIST+%&E
PYR—LLTWVWBIHNSTY,

TrvF

%< MFOT S LIF"SEDITOR” AVSVISUAL” E VW SREBZEHEFE > TENDIT A I —&EF@OINERHITT
(81.35&189.4.1188BF (), Debian ¥ XF LDBEMDZHIC. CNS%E"/usr/bin/editor” EERELF
L&D, (BRMICIF"SEDITOR” (F7ed” T, "$VISUAL” (I'vi” TUTZ, )

1.4.8 Using vim

The recent vim(1) starts itself in the sane “nocompatible” option and enters into the NORMAL mode.1

mode key strokes VW

NORMAL thelp|only display the help file

NORMAL :e filename.ext open new buffer to edit filename.ext
NORMAL W overwrite current buffer to the original file
NORMAL :w filename.ext write current buffer to filename.ext
NORMAL :q quit vim

NORMAL :q! force to quit vim

NORMAL ronly close all other split open windows

NORMAL :set nocompatible? frtllgdcg if vimis in the sane nocompatible
NORMAL :set nocompatible set vim to the sane nocompatible mode
NORMAL i enter the INSERT mode

NORMAL R enter the REPLACE mode

NORMAL \% enter the VISUAL mode

NORMAL \Y enter the linewise VISUAL mode

NORMAL Ctrl-v enter the blockwise VISUAL mode

except TERMINAL-JOB ESC-key enter the NORMAL mode

NORMAL tterm enter the TERMINAL - JOB mode
TERMINAL - NORMAL i enter the TERMINAL - JOB mode
TERMINAL-JOB Ctrl-W N (or Ctrl-\ Ctrl-N) enter the TERMINAL - NORMAL mode
TERMINAL - JOB Cirl-W Ierrllct)t:irethe Ex-mode in TERMINAL - NORMAL

Table 1.16: List of basic Vim key strokes

Please use the vimtutor?” program to learn vim through an interactive tutorial course.

The vim program changes its behavior to typed key strokes based on moede. Typing in key strokes to the buffer is mostly
done in INSERT-mode and REPLACE-mode. Moving cursor is mostly done in NORMAL-mode. Interactive selection is done in
VISUAL-mode. Typing ”:” in NORMAL-mode changes its mode to Ex-mode. Ex-mode accepts commands.

TV

The Vim comes with the Netrw package. Netrw supports reading files, writing files, browsing directories over a
network, and local browsing! Try Netrw with "vim .” (a period as the argument) and read its manual at ”:help
netrw”.

For the advanced configuration of vim, see I59.2.

1Even the older vim can starts in the sane “nocompatible” mode by starting it with the ”-N” option.
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1.4.9 > T JUEBIDEEEF

JIIIAVYROEARIOU—UQSEHUEINS EXRAICELLEODTLIDAELNTEA. ¥ TILTOEE
ERCTREEZLICT7TILICERLTELDERVCETY, COBDRBREMSNDIY I T LEBFEET
BRRICIIIERICEE T,

TV
The new Vim (version>=8.2) can be used to record the shell activities cleanly using TERMINAL - JOB-mode. See
151.4.8.

T IIVEBOEREDEARS AL script(l)) D FTERITIBCETI,
BIZE, XEHXLUTHTTFIL:

$ script
Script started, file is typescript

script D FTALEODI T IVIYRERTLED,
Ctrl-DEHL T script Hh'SHLE T,

$ vim typescript

Eo.11ZEEBT S,

1.410 EAR Unix OYVVE

HAM Unix AVYREZUVET, CCTIE—REMNEBR T Unix” EFE>TUVET, LWHAES Unix HO—2YD 0SS £
EMEIVYRERHLUE T, Debian Y XFTLAEHINTIEIHD I EA S—EIVIYRRBSKSICHEEELLEL T
EDELULEVWTTEV, T7UT7IBRY TIILTHEONZIZEE. [IGTDIVYROENDEEDDFT T, RIFIESH
(CEITIDEEDRBKRDAITEH DT EAS

FFEI Y — D7 NOYENSROIVY REETEITLE T,

AR

Unix (37.” TIRE D I 7 T ILRERIEERSG DT T, TNSIIMEHENICIIRHENHREBHR P 1T —DEF=
BUIJ71ILTY,

cd IV VRICEUTIE builtins(7) ZE2B T2\,

R/INR®D Debian ¥ XF LATEFT IAILEDR—T v —HRmore(l) T XOO—-ILINVIORTEETHA. less
I\w/Tr—Z%& apt-get install less” EVWSIVIYRSAYTA VI L—ILT D E, less() BT T AL
DR—=I v —(CED A=Y= ILF—TXOO—-ILNNYVIOERDLSCEDFET,

EEDps aux | grep -e "[e]xim4*”” AV Y RACIENSERKRIEFD"[" £"]” (CX DT grep B HE
BICVYFIBINER(TDICEMNTETI, ERRIBPD4*" (FF"4” DO EULENEDRLUEEKI SNDT.
grep Mexim” &’exim4” DEHBICVYVFULE T, "™ (FVTILDT 77 ILRX—LDOOOT EERRBETEON
FIH, BHEMEVE T, grep(l) NSERRREZTFL &£ 2o

FEOIVYREIEE L TAHWVWT, ToLIOR)—EEBDEHE, YXFTLDFEREIAATTISV, IVY—)U
OIVYVRICELTERRS BBFE(F. BFVZa7IR—IEHFATHTFTL,

PIz(E REHKLUTHTFLL:

man man

man bash

man builtins
man grep

man 1ls

@ BH BB e
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VUK Bl
pwd ALY/ O—FV55F LD R —DRBIZEXRT
whoami HEO1—9T—&&%mn
. BEODI—T—ND7A7V7 17+ (BRIE uid & gid EREET
id _
3 group) & KRR
file foo "foo” J71ILDT 71 IV 1 TERR

type -p commandname

»commandname” ¥ Y RO 7 71 IO EE &R

which commandname

type commandname

“commandname” 1~ ¥ R(CEH S DIEMmR e 2=

apropos key-word

“key-word” [CBERELUTZEOVY RZERERE

man -k key-word

whatis commandname

»commandname” 1% > R[CET 3 1 TOHRAE RN

man -a commandname

»commandname” IV > R[CEET $FiHZ KRR (Unix X5 1)

info commandname

»commandname” 1V > R[CEET S HHBRARV\SIHAZ & (GNU

X3 -1)b)
T UIRJ—DODRBZEIJXXFGERY R 77ILE LT L
ts DRy—)
ls -a T UIRJ—DODRBZEIJXNET77ILELOFTLIORY
-)
ls -A TAUIRJ—DODRBEUXXN(FEAEET 7TILELTFT +
LOKU—, ». 7”7 &EXFx v
1s -1la T UIRJ—DORBZEFHEBHREEECIUXR
1s -lai T4 U IORJ—DORNAZ inode BEEEFHBREEEICUXR
1s -d H-«LORIJ—0OFDOETLIOKRI—ZUXK
tree TJ71ILYY —OABREERR
Tsof foo "foo” J7AILDA—T U DIREZ U X~
lsof -p pid FOEX ID: "pid ko CA—T VSN I 7 (IETX~
mkdir foo BT« L O RJ—mHIC"foo” EWVSFRT LD RJ—ER
rmdir foo B« LI RJ—B0Ofoo” ELVDT« LI U —ZHIR
BT« LI RU—FEULE’$COPATH” BEH(CU X RENTZ
cd foo FoLORY—RM"foo” EVLVDSTALORU—(CTrLD
—&ZR
cd / SO J—ZI]L— LD RU—[CERE
cd égffdlﬂf—U“—G)UV—Lﬁ?ﬂ’bf7FJJ—ﬂCil{L/Qf\U'—ﬁiQ
cd /foo T LORIJ—RX7/foo” (LT« LDORJ—%ZEH
cd .. HrLIOKRJ—-[CTALOKJ—ZZR
d1—Y—"foo” DIh—L>«LDOKJ—=(CF«LDORU—ZZR
cd ~foo =
cd - —DEDTALIORI—[CFLORJ—&EZH

</etc/motd pager

»/etc/motd” DABZ>T J A —ILEDR—T v —C&Rmn

touch junkfile

TI71IU7junkfile” &TER

cp foo bar

BEOT 71 IV’ foo” ZFiiR T 71 JU"bar” [CJE—

rm junkfile

J 7 U7 junkfile” ZHIBR

mv foo bar

B=EO T 71U foo” DREBIZHHUVWEEbar” [CEE (7 L
D kY —"bar” R’EEART)

mv foo bar

BEOT 7 )" foo” 3 U VW\BRT bar/foo” (CIB&8) (7 « L
O kYU —"bar” REELEIFTNIEVFEN)

mv foo bar/baz

BEOT 71U foo” U VRO LWRBID T 7 7
JU”bar/baz” |CBEN (5« LD U —"bar” REELEIITNE
WIFIEWH, T LD kY —"bar/baz” (STFEEL TIEZLFILLY)

chmod 600 foo

B0 T 7 1) Foo” EMAD SHE LA OBAS R (2
BEFAA)

chmod 644 foo

BEDT 7 1IL"foo” ZMMADSEHEE LRI AEAHARE (£
BR1TAA)

chmod 755 foo

BEDOT 71U foo” ZMADSEHE LA AEAHAE (£
BXR{TAIRE

find . -name pattern

1)l Cpattern” [CVVFI BT 71 ILRAERER LEBREE
L)

ttarn
tcCr

> 1)U Cpattern” [V WF T BT 71 ILRAZEERR (FHMNIC

na
ToCatT O——pa

ERENBdT—5 —R—I=@ORRNEL)

grep -e "pattern” *.html

B« LUIORU—=[CHB”. htm” TRDIET 77 ILH
S”pattern” DIV —V&ERE L., ZEHITBDET 7 1ILERT

=1, Z2O1)—~/AHEH(\7 T+ ZETERAZEF—[_  »n” VIHI 7
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VIR=IDXITINFIBEBNBDCDRAKRENE LNT B A, FELSKICHBMIBRNDIERE (CILHRIEY > R—
JEHBHWEENDLEIVNSTT, LHAL—EBNBSEZOERSORINDNBEITL &S,

GNU A BSD HRZ ST %< D Unix LIV Y RIRDEL S FEEIC I > TIE—UINSIHEL T) E£ENT S LG
BNV FIBERERRLI T,

$ commandname --help
$ commandname -h

1.5 IOV~

Debian ¥ X F LDFEWARD UM DTZTU & Do Debian Y XF A ETCHOIVY RETOADZILEED FIFE
G, IDBEDNEOHICE &> EBEIRILL CTHE LTz, ERLERBEE bash(l) EE2BT U,

IYTFIIEAVIYRE, ROBEDY TV REEDE T,

1. BEHRA (EE)

2. OVVRE

. BB ERD)

LIS TILONER > E>> E<E << )
CHIERREEF (EE & L || ERITE ; E&E (&)

(92 B N S

1.5.1 IOV YVRETEREZH

BRIBZHOMEE Unix IV RDEFBEEX T T,

RIBZEHODT T4 —IUNMEF PAM 2 X7 LBIBRESNT T, TZORRDEISEMSHDT7TFIT—23 0>

OS5 LICEIDBEREEINTLBINELNIEA.

» The PAM system such as pam_env may set environment variables by /etc/pam.conf”, ”/etc/environment” and
”/etc/default/locale”.

* The display manager such as gdm3 may reset environment variables for GUI session by ”~/.profile”.

* The user specific program initialization may reset environment variables by ”»~/.profile”, ”~/.bash_profile” and
”~/ .bashrc”.

1.5.2 "SLANG” Z#{

The default locale is defined in the *$LANG” environment variable and is configured as ”LANG=xX_YY . UTF - 8” by the installer
or by the subsequent GUI configuration, e.g., ”Settings” - “Region & Language” — ”Language” / ”Formats” for GNOME.

xR
ALY CRMEBELIZETEITINE, "$LC_*" BHE (T, EDHRXIT'SLANG EHDOHZEAVNTY T LRIEE
IEEEHBHLIT,

1]
XX RE

aun

"SLANG” B S X 5NB3RELOT —IUEIL 3 DOERHNSIED T T "xx_YY.Z2227”,
HAPNLIOVY ROETIIROLSEI TILDTY—T YV IERAVET,
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O —IJLDfE =15

XX 1SO0 639 S8 1— K (I\XF). AlIX(E7en”

YY 1SO 3166 E 11— K (KXF). BIX(3F"US”

7777 J—Ftvhk. BIC"UTF-8” ERXRE
Table 1.18: O —JLDED 3 DDEL5F

EEOT—)U EEiE))

en_US.UTF-8 REE CKE)

en_GB.UTF-8 =5 (RE)

fr_FR.UTF-8 TJSVIFE(TSVRA)

de_DE.UTF-8 NEVEIGES))

it_IT.UTF-8 THUVEEAIIP)

es_ES.UTF-8 ARTA VB (ARTY)

ca_ES.UTF-8 AFSVEE (XRTY)

sv_SE.UTF-8 ADI—FT VB (RDI—T)

pt_BR.UTF-8 RILETIVEE (T=TV))

ru_RU.UTF-8 O> 7z 02 7)

zh_CN.UTF-8 REEE (PEARINE)

zh_TW.UTF-8 FEEE (BB RO.C)

ja_JP.UTF-8 HAEE (HX)

ko_KR.UTF-8 BEE (KBRE)

vi_VN.UTF-8 REFLE RFFL)

$ echo $LANG
en_US.UTF-8
$ date -u

Wed 19 May 2021 03:18:43 PM UTC
$ LANG=fr_FR.UTF-8 date -u
mer. 19 mai 2021 15:19:02 UTC

Table 1.19: ##EO5 —)LDY X ~

BET, date(l) FOTSLIEELEZOT —ILEHTRITINT T,

« BNV Y RTIE. "$LANG” (FVXFLDFT I A I OOT —)UE”en_US.UTF-8” [CERESINTE I,
« ZEBOIVYRTIE., "$LANG” (T SV XEEM UTF-8 O — JUE”fr_FR.UTF-8” ([CEREINE T,

FEAENTVY RETFRICRIBEHEREZE D(TEVDMEETY ., LBOBIODRDDICRDKSICERITLET,

$ LANG=fr_FR.UTF-8

$ date -u

mer. 19 mai 2021 15:19:24 UTC

TV

NIEWETB3HE. ELIFREBRBEFEOTVBILSE, FOJ S L% en_US.UTF-8" OT — LD T TET

LERIBSCEMREFTLULTT,

O7—JLOFFEICEAL TIE, IHBI1ZEZRTI U,



https://ja.wikipedia.org/wiki/ISO_639
https://ja.wikipedia.org/wiki/ISO_3166-3
https://ja.wikipedia.org/wiki/文字コード
https://en.wikipedia.org/wiki/Locale
https://en.wikipedia.org/wiki/Locale
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1.5.3 ”"$PATH” ¥

VIICOVYREISAARBRIC, 2 TV $PATH RIBEHICU A AENZT LI KU —DYU X LD S5RE
LE T, "$PATH” RIBEHDEIL. ¥ TILORFK/IXEEMEINTT,

EEQ Debian 1 VX +—IUTIE. A—F =T A DY LO7$PATH? IRIBZEHIC(E?/sbin” A7 /usr/sbin” e FEN
HOhELNFERA. BIXE. ifconfig OV Y R(E”/sbin/ifconfig” & JIL/IAREFE> TEITITIMEND
DFEF, GEELID ip VY RIEF/bin” (CHDET, )

Bash < TJLD”$PATH” BRIBZ#(3. 7~/ .bash_profile” h\’~/.bashrc” J 71 JLCERETEE T,
1.5.4 "$HOME” Z#{

ZLDAVYREI-YTBENDBREER—LT LI RU—(CREL. ZORBTIVY ROFEHNEDD I,
Hh—LF LD RY—(3’$HOME” BIEZHTIEEINZT I,

”$HOME” @{E 7’DD§A$T‘TW§R
/ init JOCXAETISTOTSL (T—TY)
/root BE@Droot Y ITILASETINBZTOTS A
/home/normal_user BEOI1—T—I1TILhSETINEZTOIS L
Jhome/normal_user ﬁ?‘gi_ﬂ_m GUITXDRYITIXZ2—hHSoETINDT
/home/normal_user “sudo program” ZFHU\Troot ELTETINDTOTS L
/ “sudo -H program” ZFH(\Troot ELCETEIND TOTS

root N

Table 1.20: ”$HOME” DED Y X

TV

Yz E, ~/ ERI-Y—-OR—LT LI R —THB'$SHOME/" NEERBRLUE T, Y T)Uid, "~foo/" &
d1—Y— foo DIR—LFT L O KJ—TdH3"/home/foo/” NEEBRRLET,

See IH12.1.5 if $HOME isn’t available for your program.

155 OVYRSTITVATI3YV
JOOSSLAAVYRICEDTEEIEBHDE T, 518(F”-7 HV--» THRED, ZTTYavEFIN, IV RDZE

@JE])"D_)IJL/&@_O

$ date

Thu 20 May 2021 01:08:08 AM JST
$ date -R

Thu, 20 May 2021 01:08:12 +0900

LEBT. OVYRSTUBIE”-R” i date(l) DEFH%E RFC2822 EHOBHNXZIIHNEEZITVE T,

1.5.6 I)LoO7J

TJ7AIRBESTIHATEFICIT 7LD —TFEIVYRBIBLIEZVWCENRELLSHDET, YT)LbosOT
(DTIVRAD—REEBLAMEEND) EBAVE T 71 ILBONRI—VEBREARAVBRECDODZ—XICBEZSNFET,

PIZE REHELUTHTFSLL:
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- B WEBER AR B

$

Y FIL—ILDEREA

I)LoaJdnyg—v

> CRISEVNT 71U (BD) %

¥ PP TCHRED T TIL (D) &

? 1MF

[] EilFRD 1 XF

[a-Z] “a” &7z DEHEED 1 XF

[~ FEiA A B (C&FINBIXFEAND 1 XF

Table 1.21: ¥ T)LHOT IS —V

mkdir junk; cd junk; touch 1.txt 2.txt 3.c 4.h .5.txt ..6.txt

echo *.txt

.txt 2.txt

echo *

.txt 2.txt 3.c 4.h
echo *.[hc]

.C 4.h

echo .*

. .5.txt ..6.txt
echo .*[A.]*

5.txt ..6.txt

$
4

$

echo [~r1-3]*

.h

cd ..; rm -rf junk

glob(7) EZ2B T30\,

1.5.7 OYYVROED{E

f

N
=

gl

BEOYIILOT 77 ILZOEBEEEL., find(l) A" -name” T X MMITY TILIRF—VU"* EF X T BBRIC
(ET71ILVRFEED . EEVYFLET, (F1 POSIX ¥ERE

IF-==
P =\

BASH (& shopt #idH+3iAH 7 = 3 > T dotglob” A2”noglob” ¥°"'nocaseglob” A2”nullglob” A°”extglob” 7k
EETBHCETIOTEHEBAEECTETE I, bash(l) EEEB T,

BIAVYRERTIT—H IERDE (EH: "$?) E LTRLET,

Pz RE

$
0

$
1

OV Y RO TIRE RBEDEOEHIE RDEDREE
[595] £O. 0 B
X JFPO. 1 )

[1 =117 ; echo $?

[ 1 =217 ; echo $?

HUTHTTE LY,

Table 1.22: AV RMOETI—K
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Debian Y 7 7

LR

30/244

=
AR

Y TIILOREBREERTE. MIHE. 0 (P0) MEZFDORENEL L THRONSCESEFRL TRV, PR
CNIIFEERMNLEND T C CHERIIVENRHDE T,

1.5.8 HBNLIVYRI—TIYIEITIVITALDT3Y

RICBEFZVI IOV IYRO—WELT—ITTHITIDVIIAVIYROBATEEZFL £S5,

OV ROERT

il

command

&

command 2 T T VATV IO TSSO U RET

commandl | command2

commandl OEZEE J% command2 DEEAC /37 7 (AF
T TEIT)

commandl 2>&1 | command?2

commandl OEEREDEEET S —E /7% command2 OEEEA
BT T (ARBEFTTE)

commandl ; command2

commandl ZEfTU. EICFHEULT command2 =317

commandl && command?2

commandl ZFE1T; EUKIOLZ S, #BICHFEULIT command2 =
21T (commandl & command2 QEAMNHIILIES., EEKT
ZiRT)

commandl Z=E1T; EURIIUAED 5. BICHEULT

commandl || command2 command?2 % 517 (command1 A\ command2 M E 5 S5 HIEIN
Les, ERRTZEIRT)

command > foo command DEEETZE foo J7T7ILICUFAL I~ (EED)

command 2> foo c%f)gn)]and NEETIS—ENET 7L foolCUSFALIR (E

command >> foo command DEEENZ T 71JL foo [CUSF LT~ (BE)

command 25> foo gacl))mmand NEETIS—EN%E foo J77ILICUSTALI K~ (B

command > foo 2>&1 S;)Lnlmgarl]\d OEEFNEEETIS—E7% foo J77ILICUS

command < foo command DEEEATNZE foo J77ILAASUSFAL DK~

command << delimiter command OEEAANZ delimiter’ [CEE>F COHMNICE

<IhSISFALIOR(ETRFIXVE)

command

<<- delimiter

command OEEX & delimiter” [CEE S F COHNICHE:
TS USILOR(ET7RFaAXTV N, fTEODS TXZIIA
IO SHIER)

Table 1.23: ¥ TJLOVY Y ROERT

Debian ¥ X F LEVILFHRXDIRF LT, NWOITSOYRIITEESEE—I T IILOTTEHTOLIS
LERTARECLE T, NWOHITSHOYRIIaTOERICIEY T IIVAEEHAH IV KD jobs ¥ fg X0 bg A
kill ZEULFE T, bash(l) ¥ R—IHFD”SIGNALS” £”JOB CONTROL” ¥4H < 3 ¥ builtins(l) ®E8B T

(A
Bz, X=E
$ </etc/mot

$ pager </e
$ pager /et

$ cat /etc/

HUTHTTEL:
d pager

tc/motd
c/motd

motd | pager
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4 DETCOANE<EURTZE LT TN REDHIIREL cat IVY RERTIBDTEHLS DY — I ZHEE
(CBLET,

2 T)UClE exec HHAH VY REFRBD I 7AILT+ ROV T EEEIEVIT FAINET—TIITBHEM
TEEY,

$ echo Hello >foo

$ exec 3foo 4bar # open files

$ cat <&3 >&4 # redirect stdin to 3, stdout to 4
$ exec 3<&- 4>&- # close files

$ cat bar

Hello

TP71ILT ROV TFID0-2 (FBRIERINTLET,

FIN1X Bl TJ71ILTROUTFH
stdin BEHD 0
stdout EEERTD 1
stderr EETS—EhD 2

Table 1.24: BRIER NI T 7T ILT ROV TS

159 IVYVEITUT77X

B<ESOVIYRICIAIUTPREHZETETEI,
Bz, REHXLUTHTFIL:

$ alias la="1s -la’

COTBE. "la” s -la” DEMEEE L THEEL. 2TOI7TILERVWIINERTYUZIRLE T,
BEODIr P R(Falias TYUXRTEZEY (bash(l) D”SHELL BUILTIN COMMANDS” 2B T & (),

$ alias

alias la='1s -la’

type ARSIV REFES EIEREL/IIXP IV Y RO IEAFAZ R TE X I (bash(l) M”SHELL BUILTIN COM-
MANDS” FZ2BTZ0),

PIz(E REFHLUTHTFLL:

$ type 1s

1s is hashed (/bin/1s)
$ type la

la is aliased to ls -la
$ type echo

echo is a shell builtin
$ type file

file is /usr/bin/file

FEBT. s IRERRI NI LA file” FRARBINTOIENDT, »"1s” (7 /\NvTadhfe» DFEHI T
WIZE1s” AVY ROBAEERT7 O XDOHICHEBERL TLBERTRINK T,

TV
159.3.6&E BT L\,
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1.6 Unix B+ X AL

Unix FERRIBTIE. TF I MURBETF X SEFEETFINLEY —)LOEHE/ 7 FEBITUVE T, TR
EMIL Unix DFEATI,

1.6.1 Unix >FXX~WY—JbL

Unix B2 X7 LT U UIFEDN SRET + X MUEY — LAWK DO\HD T,

- ERKRIBEEDLIVED:

—cat() ET7AIEDHETEDETCTRAREETHALET,

- tac() @7 7T ILVEDHEETEDEHEIETHALE T,

- cut() (FTTO—HR&EFIRLENDLE T,

- head(1) (@7 7T ILORVDEBREBIRLEADLF T,

- tail() @7 7 T IILDREDEAEBIRLEHDLE T,

- sort(l) FfTZIEHICHUEZXE I,

— uniq(1) FIEH(CHERSNTZT 71 ILHSEETERIRLE I,
- tr(1) IXFEZEHBRLE I,

diff() (F1fTCEICT7IILEHRLE T,

« EARIFHRRE BRE) 25 J 4 JUSTERI3ED:

ed(1) (FFRBRETIT I —TI,

sed() (EXRY—LIFT+5—TT,

egrep() (FTFFX+DNIRI—VVVvFELE T,

vim) (@XOU—=VIF1+59—T9Y,

emacs(1) (FXOV—VIF 1 5—TT, (5 & D EHRIN/Z BRE)

- JLERIERKIR (ERE) AT 3T 0:

- awk(l) (FBEMETF I OEBEE LE T,

—egrep() (FTFFRX DI —VvFELEIT,

- tcl3ta) (FZEXBB3ETHOTFINMUBE LFET: re_syntax(3). KR tk3tk) & &EEBICFERAINT T,
- perl() [FEXBI3ETOTEXMUEEZ LE T, perlre(l).

— pcregrep /8w —IM peregrep(l) (IFF XD/ —U VY W F & Perl EIRIFIRRIR (PCRE) /35— V& (#
2TLFET,

—re®J1—I)LEEEFESZETpython() (FERT/IETHTF I NOUEZE LEJ,,”/usr/share/doc/python,

EZ2RTI0,

FEUCNSOOVYRAREREICESEMET DN EREZELIZVES, "man command” ZE> TEITRDIFF L &£
S

R
Y— BECEERREOT —LICEEFELE T, IVY RORERODEFERZVES(E. UTF-8 ADVEENDO
T (IB8.1%81R) T, C 2l C.UTF-8 OT —ILEFENE T,

FE
Perl IERXIR (perlre(l)) & Perl BEIFREIR (PCRE) & re €Y 1 —JUTE#tE NS Python IERKIR(E ERE
(2L OHBEDIERE LTULWE T,



https://ja.wikipedia.org/wiki/Perl_Compatible_Regular_Expressions
https://ja.wikipedia.org/wiki/Perl
https://ja.wikipedia.org/wiki/Perl_Compatible_Regular_Expressions
https://ja.wikipedia.org/wiki/Python
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1.6.2 1FRARXRIRT

ERRB(EIZLDTFINUBY —)VTHEDODNTVE T, Y TILTOTCEML TOIINEIDEMTHAITY,
FRFREIVYFIBNI—VERRL. TFIXRNFEXINENSHEO>TUVET,

XX Z(IFANLEREIT OENFETT, LEBDELSICTFIRY—ILICL DT, BRE & ERE D2 DNEEHL R
S1ILREHEDET,

BRE ERE IFRERIFEDELHA
AN I A AN I A TEODASINE
N CLXT—T3N7Z. BRE ODH CTH
N+ \? \( \) \{ \} \]| WD AT
v 2() 0} | \" CIXT—=TENHEL, ERE DH T
' AU XS5X=F
c c FEXIXFc” [CYVF
\C \C " BERXAINECTE " EVVSXFEZ
DEDEVYYF
. . HTEalbECOXFEVYF
A A XFHDERA])
$ $ XFHDERE
\< \< BEEENDLE
\> \> BEEEDKRE
[abc: ] [abc ] “abc - DUVVIFNHADXFIC VY F
[Aabc ] [Aabc ] “abc - IIADNFCV Y F
r* r* " EVSERKREO ORI ECYYF
r\+ r+ " EVWSIERREBEO 1B ECYYF
r\? r? " EVSIERKREBEOOLOA1IECY Y F
FI\[r2 rf1]r2 (517‘33\9;2 EVSERKREOVLTFNA
r1” AV r2” EVSERKXREOVTFNH
\(r1\|r2\) (ri]r2) [EVYFU, EZNEFEMCEHINCIER
KRIFERLT

Table 1.25: BRE & ERE (DX I F

emacs DIFRFXIR(I. ERE @ARD"+” £72” EXINZERSIERE UTIEH DT I N, EARMICBRE TY, N
5XZF%& emacs DIERRIRT'\”» TIXT—TIINEBEHDFEA.

grep(l) [CLK > CTIERKRBEF O TXFIERMNTEE T,
BIXE RzEHLTHTTFOL:

$ egrep ’'GNU.*LICENSE|Yoyodyne’ /usr/share/common-licenses/GPL

GNU GENERAL PUBLIC LICENSE

GNU GENERAL PUBLIC LICENSE

Yoyodyne, Inc., hereby disclaims all copyright interest in the program

TV
159.3.6&E BT L\,

1.6.3 EiaI

BERTDBE. —BOXZIRINLEKREFEE I,

Perl DAVEXZA(C(F7&” (CAAR T?$&” BMEDIN., *\n” (CAAX T?$n” MEHONZ T,
BIZE, XREHALTHTTFIL:



https://ja.wikipedia.org/wiki/正規表現
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BT BERTZERT SXFNDRA
& FRREANAVYFUREED (emacs T3 \& &FH)
\n nEBEEHOEM CHINTEERRRCYYFLUIEED On” (IEF)

Table 1.26: BIAT

$ echo zzzlabc2efg3hij4 | \

sed -e 's/\(1[a-z]*\)[0-9]*\(.*\)$/=&=/"
zzz=labc2efg3hij4=

$ echo zzzlabc2efg3hij4 | \

sed -e 's/\(1[a-z]*\)[0-9]1*\(.*\)$/\2===\1/"
zzzefg3hij4===1abc

$ echo zzzlabc2efg3hij4 | \

perl -pe 's/(1[a-z]*)[0-9]*(.*)$/$2===%1/"
zzzefg3hij4===1abc

$ echo zzzlabc2efg3hij4 | \

perl -pe 's/(1[a-z]*)[0-9]*(.*)$/=%&=/"
zzz=labc2efg3hij4=

CCT. FBlCTHINCERKRODIITILE, YVYFURXFIINELSY—ILETTF I NBERUE(CE SFE
nnshelEB T,

CNSDERKRRE—EI T+ I—ATA—Y—ILOBETOTFISER7 I3 VICHLTEEZTT,

JIIAVIYRSAYDITRONYIXZY D27\ (FWITERTA R IXR—IANFELTIRT—TFIBDT.
VIIIAVYRSAYANERTICHIESE LT,

CNSDIVYREBSEHIC, BEIBIVIATILIR—IEETHAT IS,

1.6.4 FRIRBEFE->2H5O—-/NNILEER

ed(l) AVY RIFRDESICT B File” HICFET E TD”FROM_REGEX” Z”TO_TEXT” [CETE X I,

$ ed file <<EOF
, S/FROM_REGEX/TO_TEXT/g
W

q
EOF

sed(l) AVY RIERDKSICT B file” RICEFET 3E TD”FROM_REGEX” &”TO_TEXT” [CBRTE XTI,
$ sed -i -e "s/FROM_REGEX/TO_TEXT/g’ file

vim(1)) IVYR([Eex(1) AV REBURDLSICT D EFile” PICHEET 32 TNHD”FROM_REGEX” Z”TO_TEXT”
[CEBRTEZET,

$ vim "+%s/FROM_REGEX/TO_TEXT/gc’ ’'+w’ ’'+q’ file

TV
FRoe IS5 (LD RERBICERDOERE LT T,

BRI 71U (*filel” £7file2” &£7file3”) & vim(l) X° per1(1) CEKICERXBEHV\TUETE I,
$ vim "+argdo %s/FROM_REGEX/TO_TEXT/ge|update’ ’'+q’ filel file2 file3
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TV
EiBDe” IS5 5%&(CLDNomatch” TS —TVVEYIMELET B L &EREE T,

$ perl -i -p -e "s/FROM_REGEX/TO_TEXT/g;’ filel file2 file3

perl(1) DFEIFRT, 7-1” [FZDHZTEI—T VLT 77 ILORE. 7-p” [FEZXSNCIRTH T 71 )VICEET B8
B —TERBERLE T,

TV
1" RO -1i.bak” EVWDBIMERWBREAY I FILT 71ILRIC . bak E DIl T 71 IR TH U I F
WI7TILMRESINE T, BELBBROIS—HSDETHEBHRICTETFI,

s iz
AR

ed(1) *° vim(1) (¥ BRE T9, —7. perl(l) (¥ ERE TY,

1.65 FTFEXLT7T1ILHSDOT—5—HH

2004 FELIFID IT Debian U — S NEBIEFEHMRIR—IATREISNE ITA—VYVERTYIXREINTLS’DPL” &
FENDT7TILEEZXTHEL LS,

Ian Murdock  August 1993
Bruce Perens April 1996
Ian Jackson January 1998
wWichert Akkerman January 1999
Ben Collins April 2001

Bdale Garbee April 2002
Martin Michlmayr March 2003

TAvF
EB#FiDDebian MY —45 —NDRER(CBEL TIE. "A Brief History of Debian” ZZ£B T 20\,

AWk [TV TRIATDT 71 ILH ST =5 —EHMBE T BEHICRIEDNT T,
PIz(E REHKLTHTFSLL:

$ awk '{ print $3 }’ <DPL # month started
August

April

January

January

April

April

March

$ awk ' ($1=="Ian”) { print }’ <DPL # DPL called Ian
Ian Murdock  August 1993

Ian Jackson January 1998

$ awk ' ($2=="Perens”) { print $3,%$4 }' <DPL # When Perens started
April 1996

BashIEDY TIVECNSDT 7T IVEBRIT BDICER LT,
PIz(E REHKLUTHTFLL:



https://www.debian.org/doc/manuals/project-history/ch-leaders
https://www.debian.org/doc/manuals/project-history/
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$ while read first last month year; do
echo $month
done <DPL
. same output as the first Awk example

CC T, read iAH IV YV RIF"$IFS” (NEE T + —ILRE/AL—9) EAVWTITERBEUTIEILE T,
"$IFS” &7 (CEEI B &, 7/etc/passwd” BV TV THOFELLBHZCEET,

$ OoldIFS="$IFS”
$ IFS=":"
$ while read user password uid gid rest_of_line; do
if [ "$user” = "bozo” ]; then
echo "$user’s ID is $uid”
fi
done < /etc/passwd
bozo’s ID is 1000
$ IFS="$01dIFS”

# save old value

# restore old value

(AL EE AWKk &EfE>TITSEIE. Tr—ILRENRL—FEZEFFS=":""&LFET, )

IFS (F/\SX—5—ER. OVYRER., BHAEBROBRENEITILHICET TILICKDFEDNTT, IS
T A=t I0I0 4 — SNEEEARATERELUTE Ao IFS DERE(E(S space & tab & newline DEE TR
TY,

JTILDIFS KU WHEFEFESFE>TTIV, VIR U FPRO—BEANE L TRIRLUZIBEIC. WL
ceEREEFscntiLnItA.

$ IFS=":,"

$ echo IFS=$IFS, IFS="3$IFS”
IFS= , IFS=:,

$ date -R

Sat, 23 Aug 2003 08:30:15 +0200

$ echo $(date -R)

# use ”:” and ”,” as IFS
# echo is a Bash builtin

# just a command output

# sub shell --> input to main shell

Sat 23 Aug 2003 08 30 36 +0200

$ unset IFS # reset IFS to the default
$ echo $(date -R)

Sat, 23 Aug 2003 08:30:50 +0200

1.6.6 IVYVRE/IRA1TIIBREHODIOUTH

RDRODUTFHEIATO—MWELTRBESLLWCEELT T,

1T TILR DY P& find(1) X0 xargs(l) &F > THBEICEMTIBRFEZL DI 71 ILICEBDRUETTE
T, IH10.1.5CIE949E SBT3,

VINNDONEFE—REFESONEHBETDILSICH IIZEZFTICE. YTIWDRIDVTFTREELDE—ETY
(BE1R1ZBBTFIU).
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371244

ADOUT =R 117 A7)

VYRR

find /usr -print

“/usr” D TFDET 7 TILEE

seq 1 100

15100 CTUVR

| xargs -n 1 command

RAThSOREEZSIRE L COVY FEREET

xargs -n 1 echo

RATDSNRITA R IAR—I CHECNCEHZTICHE]

xargs echo

NRATDNSDETHDITZ 1{7lcv—I

grep -e regex_pattern

regex_pattern = 2L {12 HAH

grep -v -e regex_pattern

regex_pattern & = & /& L\{T & fHE

cut -d: -f3 -

" CREISNTE 3 BEHD T« —JUFEHE (passwd J 7 7 L7
&)

awk ’"{ print $3 }’

NI RIR=-TEYSNIZ3EFEED T 1+ —ILEZEEH

awk -F’\t’ '{ print $3 1’

ST CXUSNZ3IEZEEHDO T v —JLFZEHRE

col -bx NYDIR—IZHRU. 57 IR—X([CEBE
expand - BT AR—X (LB

ANEY -~ UEEZHIFR

tr 'A-Z2’ 'a-z'’

ANF&INWXFICRER

|
|
|
|
|
|
|
|
| sort| uniq
|
|
|
|
|
|
|
|

tr -d '\n’ BE TR 1 1TICER

tr -d "\r’ FvUwIUS—UEHRIBR
sed "s/N/# /7 FTHEC# &8

sed "s/\.ext//g’ 7 ext” ZEHIFR

sed -n -e 2p 2BEHDTERT

head -n 2 - ROID 2 fTERD

tail -n 2 - RED 2 TZ&RT

Table 1.27: AV YV RE/IRATITBIOHDOIXOU FHirH




Debian Y 7L 2V X 38/244

Chapter 2

Debian /3w — &R

EFE
ABIBRFEERY U —IMNI—R%: bullseye EESHHETEHNNTULE T,

Debian [d. JU—=Y I RIDIFP—OIVITILBEHNTFT =RV T —INSHBI3BEEHDI T+ XA UE1—Y
IVEED, EOT—H17&2B U TCENSEB/BMI DRSS YT+ PHIETY,

Debian M7 —H -1 J(d. HTTP ¥ FIP HBIC KBTI CIETNBIHDEZ<L DY E—LD=ZS—H 7 & U TRHS
NTVWEI, FNild. CD-ROMDVD [CL>TERBHITNTVWE T,

The current Debian package management system which can utilize all these resources is Advanced Packaging Tool (APT).

Debian D/ \wH —IBEI X F LIE. BECEHLNNL, N1FU—1RvTr—IJNBEEGIEHFEDERT7—N1
TTDSIRFTLICA VR E=ILENBLSICHEODTUVE T, IBE. amd64 7—FF I F +—TI(I 68980 DD/
T—IHFBETEZI,

Debian D/ T —IEBY X7 LIE, ZELERAS D, FRASNZIJOYEIYVROI-Y-O5 S5 L0y
DIVRDT—AATANOT7ICITEICELDBERERAS D ET T, RAEIUTEHELE I,

l

« NV =T D1V R == - HIBRA® dist-upgrade T SLETHONEN IV Y RS VIRFERHT S, apt(8).

« X0V FPH5 Debian D/AW T —IEBE I DIEMHICKI. apt-get(8)o (FaL) Debian & X7 LZFT)apt HM&E
RIEVBDEZDA T3,

s TYXb—ILENENRVT—IEEBEBLED., EHARELENRVT —IERRIBRODAVISTT« TETF
A1 —T1—R=ZREMT S, aptitude(8)

2.1 Debian /3 v —IEBORHRRG

211 Ry —IKE
Debian Y X F L ETONRVT—IBEDEBERERICEBLIT,

« YRFLEBECLBIFHOREIEEINT T, SVEINE, /(v T —IREY T LISRIEMED 6 (B
FHREE LT E A,

c I\ —=TE. I\ I =TI OFERT VI =)L POE X EBT B 125D debeconf(7) EIEENDEE{LSI NI
A—Y—a89—DT1—R=EHFAL. ZNENEBOXREX DY TR EEICRERHEINT T,



https://www.debian.org
http://deb.debian.org/debian/
https://www.debian.org/mirror/
https://www.debian.org/CD/
https://ja.wikipedia.org/wiki/APT
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Rur—3 ®7av | 57| s
7 = EHE /) — I THES — N\ —
dpkg V:919,1:999 | 5989 ];e;nan DIEHDOEBEKE/R VT —IBEIXFTL (TJ71ILXR
apt Vi874,1:999 | 4211 APT front-end to manage packages with CLI:
apt/apt-get/apt-cache
aptitude Vi60, 1:321 4768 APT front-end to interactively manage packages with full screen

console: aptitude(8)

tasksel V:33,1:978 346 APT front-end to install selected tasks: tasksel1(8)

unattended-upgrades _ EFIVFT—7vITT—FDOEEBA VX~V ZAREICT D
Vaor, 1462 | 301 | % Dl T

gnome-software V:131, 1:232 | 3007 Software Center for GNOME (GUI APT front-end)

571« NIVENRY T —IVR—Tv— (GTKAPT JOVEKRI

synaptic V:42,1:351 7686

)
APT A—F«JFr+—J0O55 L
apt-utils V:351,1:998 | 1030 apt-extracttemplates(l) & apt-ftparchive(l) &

apt-sortpkgs(1)
V:329, 1:856 | 423 NRyTr—IZBREOBEMY—IU

apt-listchanges

apt- listbugs V36, 1:10 475 APT [CKBBT VXN —ILRIICO UFAILNTZIXRT S

S — =7 = T — I <S5 = < <
apt-file V17 174 89 gpz/j\éfzjﬁj T UT—-IVIRSTITY
apt-rdepends V0, I:6 39 R T —INKEEREHERNICU I~

Table 2.1: Debian D/ v T —IBEY—ILOY X ~
+ Debian DBAFRE(S/V VT —IDHREXRD ) TICED I -7 v 5L —RRBOHELEDL L SCEBKRED
BHETUET,

« IRFLEBECENRYT—ISNRY IO I 7 -OEEELNRAAIETY, cfleFa)T+—UIo0
HOMEEFT T4 — LD Y X +— VKBTI EMCITNTUVE T,

s EFAVT A —URTDHBIT—EREFETT7 I T A= UEREBEIE. UXTDHEHUAHIHETZOEET
ER

« IRTLEBEIHRSRIREEFHCTENCIITET I, CECALIEEITNERE 1 S5 —H—HOHED
TJOTSLEFELTLESHELNTEA,

2.1.2 BEARAMILEEEIE

fn =

@ SUFLIERED A —YNS/\vT—I &A1V L—=)LLTIEWIEEA. TV/IRTS—D ABl ENS
1TSV—DNR=T3aVENAYI—TFUI—DEEZNY X7 LEERICET SRVMENREL /v
T—IDEEMNRE > ERIBEINT T,

I

YILED Debian ¥ X 7 LEIRE(L Debian NDZERR stable U —X&ECF1 T r—T7 v IT—EBRALULEM
SESREFTY, Debian VAT LEIBICLKIBEITBZFITIE. ALELTROBWLETZ O a VY TISEITITH
RFEEZTT, RIIBEATI,

- ”/etc/apt/sources. list” MH(CT X R testing E HALER unstable ENWEZHE Ao

« ”/etc/apt/sources. list” MH(TIZEHED Debian & Debian UHND Ubuntu DK SET7— A1 TEREEIEIHE
Ao



http://packages.debian.org/sid/dpkg
http://qa.debian.org/popcon-graph.php?packages=dpkg
http://packages.qa.debian.org/d/dpkg.html
http://packages.debian.org/sid/apt
http://qa.debian.org/popcon-graph.php?packages=apt
http://packages.qa.debian.org/a/apt.html
http://packages.debian.org/sid/aptitude
http://qa.debian.org/popcon-graph.php?packages=aptitude
http://packages.qa.debian.org/a/aptitude.html
http://packages.debian.org/sid/tasksel
http://qa.debian.org/popcon-graph.php?packages=tasksel
http://packages.qa.debian.org/t/tasksel.html
http://packages.debian.org/sid/unattended-upgrades
http://qa.debian.org/popcon-graph.php?packages=unattended-upgrades
http://packages.qa.debian.org/u/unattended-upgrades.html
http://packages.debian.org/sid/gnome-software
http://qa.debian.org/popcon-graph.php?packages=gnome-software
http://packages.qa.debian.org/g/gnome-software.html
http://packages.debian.org/sid/synaptic
http://qa.debian.org/popcon-graph.php?packages=synaptic
http://packages.qa.debian.org/s/synaptic.html
http://packages.debian.org/sid/apt-utils
http://qa.debian.org/popcon-graph.php?packages=apt-utils
http://packages.qa.debian.org/a/apt-utils.html
http://packages.debian.org/sid/apt-listchanges
http://qa.debian.org/popcon-graph.php?packages=apt-listchanges
http://packages.qa.debian.org/a/apt-listchanges.html
http://packages.debian.org/sid/apt-listbugs
http://qa.debian.org/popcon-graph.php?packages=apt-listbugs
http://packages.qa.debian.org/a/apt-listbugs.html
http://packages.debian.org/sid/apt-file
http://qa.debian.org/popcon-graph.php?packages=apt-file
http://packages.qa.debian.org/a/apt-file.html
http://packages.debian.org/sid/apt-rdepends
http://qa.debian.org/popcon-graph.php?packages=apt-rdepends
http://packages.qa.debian.org/a/apt-rdepends.html
https://ja.wikipedia.org/wiki/Application_Programming_Interface
https://ja.wikipedia.org/wiki/ライブラリ
https://ja.wikipedia.org/wiki/ライブラリ
https://en.wikipedia.org/wiki/Newbie
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- ”/etc/apt/preferences” Z/ER L F Ao

c RV T—IBBY-ILDT I — IV EREEBRBREFICERLIEA

s SUS LIV —T%&”dpkg -1 random_package” T1T VX k—ILULEE Ao

« SYS LIV —I%&”dpkg --force-all -i random_package” TN 1V X —ILLEH A,
« ?/var/1lib/dpkg/” DHFRNDT 7 1 ILEHEPLHEL T A

s V=XWSEEIVNRTIIWLERYIRDIT7-TFO55 LA VA M—ILIBRICIITLT 71 I E LEEL
FEA

- MBYIZE(3”/usr/local/” iV /opt/” HICT VXA —ILLE T,

EFEDT7 D23 UTRES Debian /ST —IIXFLADIAYVINFTITHOMRE I AT LEFEREL T BN
ELNELEA,

ZvyavoIT 1 AIEY —N—&EESE BERL Debian 2 X7 LEBEIBELSADLEIRETT,

c RELGRE T CHLEROBENHRE CTHEN(CT AT LK EFa1 )T r—T v IFF—rEEEHUMA
B3IV T—IEAYIR—ILELTIEWITIEEA.

- IRFLEBEOHLERRY X T LICH U TREEERGD E T,
— Debian Y X F LAORVRZEMDERZNERSMADRIETELD T A,

213 XKEDTYIFITL—RAE

( ) =
HEOEBY—N—(CF. X2V FTr—FvIFT— & URREIR stable R7—VEHELE I,
BEICESNIZBREUNEIITEOVT IO Y P PCICELCERBEOENAEZ I,

Despite my warnings above, I know many readers of this document may wish to run the newer testing or unstable suites.

MTFICEBICElCKDBEDERFE 7vFIL—REHEVWSRTULVRRIGIRDEED S AISARRL L . Debian
DERDEMCEETETEI,

This list is targeted for the self-administered Desktop environment.

 Use the testing suite since it is practically the rolling release automatically managed by the Debian archive QA infrastructure
such as the Debian continuous integration, the source only upload practices, and the library transition tracking. The packages
in the testing suite are updated frequently enough to offer all the latest features.

+ Set the codename corresponding to the testing suite (currently ”bookworm”) in the ”/etc/apt/sources. list”.

» Manually update this codename in the ”/etc/apt/sources. 1ist” to the new one only after assessing situation by yourself
for about a month after the major suite release. The Debian user and developer mailing list are good sources of information for
this, too.

The use of the unstab le suite isn’t recommended. The unstab le suite is good for debugging packages as a developer but
tends to expose you to unnecessary risks for the normal Desktop usage. Even though the unstable suite of the Debian system
looks very stable for most of the times, there have been some package problems and a few of them were not so trivial to resolve.

Here are some basic precautionary measure ideas to ensure quick and easy recovery from bugs in Debian packages.

« Debian ¥ X F LDOLRER stable XM —Y&RID/I\—FT 12 3aVIcA VA +=ILL, YRXFLEF1TILT—5
)ik



https://en.wikipedia.org/wiki/Bodhi
https://ja.wikipedia.org/wiki/奈落
https://ja.wikipedia.org/wiki/業
https://ja.wikipedia.org/wiki/涅槃
https://ci.debian.net/
https://wiki.debian.org/SourceOnlyUpload
https://wiki.debian.org/Teams/ReleaseTeam/TransitionTracker
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e LXFa1—T—rOHO1VI~—JUE CD & F IR

- apt-listbugs ®1 VX b—JILL TPV T L —R®MFIC Debian NI =S vFITIXFTLBIS)EFI VD
=ER

BELOE T SDICHDELE(TD/INv T —I DT LOEREZE

» Install a corresponding sandboxed upstream binary package in case of trouble (see I&7.6)

chroot NELIDFTRBZE/ED FBHIICRND S X7 L&EXT (RI.NEBR T

( ) SR
If you can not do any one of these precautionary actions, you are probably not ready for the testing and
unstable suites.

2.1.4 Debian 7—H1TOEK

Debian 7— N4 T &I X7 LA——DERNSRBTHIE T,

TV
Debian 7— A1 TDOIERDRY = —(& Debian RV —Y =217 J)b. F2Z - Debian 7—HATICREINT
WEd,

BERIRILHTTP 7 O XNIHE RAEDRZER stable=bullseye Y AT LEFICE D & RDERIC”/etc/apt/sources
T7AIDRICT =N TEFRESNTUVET,

deb http://deb.debian.org/debian/ bullseye main non-free-firmware contrib non-free
deb-src http://deb.debian.org/debian/ bullseye main non-free-firmware contrib non-free

deb http://security.debian.org/debian-security bullseye-security main non-free-firmware <«
contrib non-free

deb-src http://security.debian.org/debian-security bullseye-security main non-free-firmware <«
contrib non-free

LEBT. XOZREKR stable MU —XENTENTNEONKSIC, FAFRXT—rRDstable” THL I—RH
M”bullseye” &HFEWNFE T,

»/etc/apt/sources. list” MEK(Z sources. list(5) [CEBEINTUL T, BRIGUT T,

- *deb” TN FU—NRVT—IDZHDEERETT,

« ’deb-src” fTMY -\ T —IDEHDERTI,

- —EBNDFI#ZE. Debian 77— T D root URL T,

- ZHRBOSIHE. RT—YRNI-—RBDEESNTEXS5SNE T+ XEUE21—TY3 VEATT,

- ZHBBXDE|1¥(E. Debian 7—H1 TOHRDOBME T —AATDODIV7RZDI XTI,
V—AEENDXIT = —(CT7OEI UL aptitude DIEHZ(FHE S deb-sre” TR E(CERE (ELL (3%

ETHECBALTCOA YR IORN TBCEMRTEET, COSTBET—ATTDAIT—S—DFEFEENME L
LE 9, URL (I”http://” X ftp://” X file://” FERDAINETEETT,



https://www.debian.org/Bugs/
http://deb.debian.org/debian/
https://www.debian.org/doc/debian-policy/ch-archive
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TV
£ U LBOAITbullseye” TEFLEL sid” BMEONBBZEIICIF. CFaVFTr—TvITT— D& D deb:
http://security.debian.org/ ..."fTIFARETYI, KEI stable &7 X AR testing (BI5 bullseye

& bookworm) (CDHCF1VFTF+—TvITIT—rBRHDE T, "sid” (RLER unstable) De®H(CFtFa
T4 —TPvITF—rDT7—HA1THREELZEA,

RIFEZBET 71T IVAICALSN S Debian 7—HT T 1RO URL EX1—YRZELLIEFO—RETY,

7—71-17 0 URL X1—F%R(O—F3) SR

http://deb.debian.org/debian/ stable (bullseye) ZERR (bullseye) DU J—X
http://deb.debian.org/debian/ testing (bookworm) 7 XA ~hR (bookworm) MU T —X
http://deb.debian.org/debian/ unstable (sid) AZERR (sid) DU —X
http://deb.debian.org/debian/ experimental EBRNTUUJ—X (FE. BREFH)

stable-proposed-updates | Updates for the next stable (bullseye) point

http://deb.debian.org/debian/ (bullseye-proposed-updatesklease (optional)

http://deb.debian.org/debian/ stable-updates(bullseye-U pgtf éﬂ%l lg tfblfg?;ﬁfsgre;pam filter, IM clients,
. . . stable-backports newer backported packages for stable

hitp://deb.debian.org/debian/ (bullseye-backports) (bullseye) (optional)

http://security.debian.org/debian- stable-security security updates for stable release (bullseye)

security/ (bullseye-security) (important)

http://security.debian.org/debian- testing-security security updates for testing release (This isn’t

security/ (bookworm-security) actively supported by the security team)

Table 2.2: Debian 7— A1 751 ~DU X ~

IR

CFa1VFT =TV ITF— b INEHRIRER stable V) —XOHHAREORZEMERHELE T, —
@ EB testing A° unstable HR®MD/\w T —I&REBAL CTIEEA L stable V) —XEZEESEBI &

7S unstable VU —XZESEDILDYUIITRHDET, stable V) —XDTFTRFH/N—I3 VD

W< DHDTO5 S LARARHE(CIHEIL S, bullseye-updates¥® hitp://backports.debian.org (82.7. 488

TV T—EXNSONRYT—IEFEO>TTFI L CNESDT—EX(EIMMODEZEERT > THEOLEND

NEI,

IR

HAMIC, stable H testing M unstable D X1 —YDORD 1 DE(FT&E deb” fTICEKARET
9, £L. stable & testing & unstable DX 1 —VYDASHDEHFENDEZE deb” fTICE (TS,
APT ZO5SLE. BHOT7—ANAATOHREMTHIICENNDSTF, RTERERMETLEI,
"/etc/apt/preferences” 771 ILMNE > D& LIZBNER > TEDNTULBER (H2.7.3) DHE
BOYUILICRBEAHDET,

TV

For the Debian system with the stable suite, it is a good idea to include lines with
"http://security.debian.org/” in the "/etc/apt/sources.list” to enable security updates as in
the example above.



http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://deb.debian.org/debian/
http://security.debian.org/debian-security/
http://security.debian.org/debian-security/
http://security.debian.org/debian-security/
http://security.debian.org/debian-security/
https://www.debian.org/News/2011/20110215
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FE

stable 7— A0+ a1UFv—/\TE Debian DEF1UF v —F—LICLDIEBESNE T, AFNIIE
BICBISTEBETETZENTY, testing P—HrTOEF 1Y F +—/ 153 Debian M testing F+ a1 F
—F—LICEDEBEINET, #HFD BBET. KXEFS stable (FE B TIEEL . BIEST M/ unstable
VT —INBITEFODREREINELNFHA. unstable 7—HArTOEF 21U T+ —/NTEXEARD X
VFFICEDBEINE T, BHRICAYTINTULS unstable /RvT—J@FFPYvIFIKY—LOEFaIUFT
1+ —BEEFESCE TEELBRNEBVIREETYT, Debian A1) F + —NIAMICHGET SHICEL TE
Debian security FAQ 8B T2\,

RYT—IBREBERDISATIT

DFSG [CEEERU. non-free M/ wT —ICFFHKTZE (main
=IH)

not DFSG compliant, firmware required for reasonable system
installation experience

DFSG [C5% L2, non-free M/IWT—I[C

(contrib = &5)

not DFSG compliant and not in hon-free-firmware

RuT—S8
67672

Ivr

main

non-free-firmware 31

contrib 338

non-free 939

Table 2.3: Debian 7—HrTIJUTFDY X ~

CCT, LRIEHB/I N\ vT—TI8Eamd6s P—FF O F v —(CEAITDIHFETY, main TUT7DT7—H1TOHM
Debian ¥ X 7 LA TY (1E2.1.5881),

Debian 77— -1 T DERIE. &7 —N7T D URL DES(C dists A pool ZD(FZ URL (CT SO —&EM@E(TN
FEETEII,

FeARUE21—T3avE. A=V ETI—RED2 DOAETCEREINTE T, CcOMCTr IAKUELI—Ta Y
EESEERFLDNETRTI—YDRAKBREBE L TEFEONTUVE T, X7—VET—RBDERFRODKLSICE
EHENZTT,

XA— = BEMR

XA—V=7 XK

XA—Y = AR

ST1=VY stable testing unstable
bullseye UU—X& J—FK#&=bullseye J— K% =bookworm J—RK%&=sid
bookworm UJ—X#& J1— K% =bookworm J—FK&=trixie J—Fz=sid

Table 2.4: X7—W& 1—RZOER

J—RBOFER (L. Debian FAQ: 6.2.1 Which other codenames have been used in the past? (CEEEHINTULE T,

LEERMIEIASTL Debian 7 — N1 JDREEETIE. " O3V EVWSEERT7 TV -3 VvORBICLD /v
—INBICHELTEODNE T, (LH L. "main €O T 30”7 EVWSESE(L main TY 7 &2 Y S Debian 77— 7
TITEBRERRIBDDICLELEEODNTVET, )

Debian 7RO W /{— (DD) MAZERR unstable 77— J(CH 277w FO— K% (incoming TOMIBZERAL
) I3EHEIC. 7vIO—RIBNRNVIT—IBRRFODARER unstable 7— A1 TORFD/IIWIT—IJ&EG/E
AVIRFTILTHBDLDICTIHRBENDD (CEHDE T,

BELSAISU—OT v I LU—RMOEBARATDD MCOIV/IIFED F v —%&IFEIBRICIE. debian-devel DX —
UG ZNMBICBERB 7T OV IREINE T,

Debian D7 — N1 TEBIX DY FIC K> TIHLEM unstable 7— N1 THS5F X MR testing 7—HA1TIA
RuT—JEERBEIINDHEIC, 7T—NAITEEIOY TR/ v —IOBE (17 10 BiZB) & RC /AT L
R—ERREER T BIENDTHEL, TR testing P— A TR/ —IERFEDIVIAFTILTH
BLOCTBLICBHITT, cOTOLIBHBEINT. T XA testing 7—N1 T(FIEE(CHFH L < HDEEL
PILDTY,

VU —=XF—LICLKBRADT7— N1 THEEBEEEC T, PROFEONAZHWD DT X MK testing 7 —
N1 T IRRICBEMEE >IENTDEVIREAERAICBAHINE T, LT, VT X MR testing 7—7



http://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
http://lists.debian.org/debian-testing-security-announce/2010/01/msg00000.html
https://www.debian.org/security/faq
https://www.debian.org/vote/2022/vote_003
https://www.debian.org/vote/2022/vote_003
https://www.debian.org/doc/manuals/developers-reference/resources.html#codenames
https://www.debian.org/doc/manuals/debian-faq/ftparchives#oldcodenames
http://incoming.debian.org/
http://lists.debian.org/debian-devel/
http://lists.debian.org/debian-devel/
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TN I—RBEFCIERTER stable 7—H1IANEEID YT, FHEI—RRBEFCIET A AR testing 7
—NATANEEDYUTDIET, FIlcEREM stable MU D —XEINFT, FeET I LR testing 77—+
TOHIOABE. FlCV ) —XSINERER stable 7— N1 TEF272<AUCTY,

ALZEM unstable E57 X MR testing 7—A1TEEEICOK DHANEBERT—RNICHINIEBERERH DM
ELNFTEAS

s JO—DVIENRYT—=IDT7—AATAD7 v FO—K (£(C unstable (CT)

« FRINVT —IET—NATICZ(FTANDEROELE (£(C unstable ([£T)

s P—NATDREBOS 1=V RRE (testing & unstable MEFICT).

c RYT—IDRELEDT —AATADFEDODNA(EE5HEVNRS testing ([CT). F,

ELINSDT7—AATE@BHEOIEERBLES. COBOMHVIRIEDIER L[ (LR REET T,

IR
TEZVWDEILZER unstable ®°F X AR testing P—A7T&FE>TUVLDEE. FEAEDT
20 by FPA—F—(IFERER stable YU —XDENH s BEF1VF7r—T7vIFTF—KTN
@ JeREMR stable 7— A1 T&EFEOINRETY, COBITHIE. IELTER unstable €7 X AR testing
P—=NA1TOANEEEFEAEDAICRVWEDTIEHDE B A FERER unstable 7— A1 T&HESH
SETBE BRELD/INVT—IRKT7VITIIL—RDREICEEONDINDT., HHEDIYXTLEDE
EXBREICIRERDDIIRE#TI, T X MR testing P—HrT&EFEHFSELTE. ZEM stable 7
—NATEREAERUABTEF 1Y T v —YR—k(EH D FE A (Debian testing-security-announce
2008-12), 1 7 BIFEETIE, IERFERR unstable 7— A7 JHESFEEILIEFEXINELNTE A,

TrvF

F AR testing 7—HA1TEBIAL TUBBRICIE. BRES NN VT —IJICL>TEITR INDBET
WIDINTEBEDZOHICTZYIO—REINE/IAVvT—IEIELZER unstable 7—HrTHho5r VX ~—ILT
NEBEELOBTETEI,

P—HN1TDERIE. Debian NUI—YZaT7ILEZBTIU,

D IV

« "B5GE (priorities)”
CTR=ZYRF L
s IREIRNV T —D”

2.1.5 Debian (100% 7 —Y I DT 7—T9

Debian (FATOEHRT 100% 7' J—Y I DI FP—TTI:

« Debian (FA—H'—NBEREBE IR T IAIWLTIEIVU—YVILI I TPOHET VYA —ILLET,
* Debian [d main FICETIV—YVILIDITT7—DOHERELT T,
« Debian (Emain SN ITJ—Y IRIDITF—DOHFERTIDICEEHEBLET,

e main FOUVNELB /3T —IE non-free ¥ contrib FOWVWFND/I v —IEKEZLLELL. NS EH
BIdCcEEHnItEA

—EDOAIUTD 2 DOEENFEIT D TIIEVNNEDRBERHEEX I,



http://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
http://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
https://www.debian.org/doc/debian-policy/
httpis://www.debian.org/doc/debian-policy/ch-archive#s-subsections
https://www.debian.org/doc/debian-policy/ch-archive#s-priorities
https://www.debian.org/doc/debian-policy/ch-binary#s3.7
https://www.debian.org/doc/debian-policy/ch-binary#s3.8
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+ [Debian (& 100% 77U —Y I DT 7—THDHITE I Jo Debian TRZBHINDFE—IH)

* Debian servers host some non-free-firmware, non-free and contrib packages.
CNSEUTOEHRTFELIE A,

« Debian ¥ X5 Lld 100% 7 =Y T RIITF7—CTZN/IWT—I (& Debian —/A\—@D main TY PHICKRX T
nI¥9,

» Debian ¥ X7 LAD/ W —(F Debian ' —/Y—0 non-free & contrib TV PHICHKRIAENET,
CMN5(& Debian I EZZNE 4 IHE S 5 IBR(CIERE(CHBAINTUVIET:

c MEBEFI-Y-ETU-VYITrDIT7—EXRICLET

- B EA—Y—ETJU—Y IO TP—OZ1ZF7+—hHS5DERIZRVET, BSOBELEREBECEX
9, BRI TFEITFERRICH TR IVE 21— S —FERBEOEARCELT. I—F—ORBEHEZT K
SICAEILE I, FATZ5(3 Debian Y X T LA ETHOFBZENE Ul 7 —TRIEVEEYICEN TS CEEH
DEEA. IRLZFDISHEEEVYEERTIZEFIBAITDIARICHLT, RIEEHMIRTDICEREHEDTEA. T
Jz5(3. Debian ¥ X F LEZDMOBEEYOBMAEEL T+ ANV E1—T3VE, FZBEMERITICEE
BOHTVNET, ZOBE. FBEEBREEBNLIEA. BEER>INSOBEEEESEIZHIC. N5D
22T LDEREF 3 K SIETENEHINOIEL, SREEEMEREG LI ITLERHELET,

c BRIV Y I RO I 7 -BECERULVEFIICDONT

- A7z 513, Debian JU—Y I LD I 7—HA RS VICEG L TOWEVWEEYZEFENDEIINEESEN I
—hVNBCEERHTUVNE T, COXSHEEEYIDIZOHIC, FAzBET7—N-rT(C Tcontrib | & Mon-free|
EUVSHEEEEDT Uz, CNSOMEFICHB/3VT —I (3, Debian L TCHEATEDRLISEESINTUVEI M,
Debian ¥ X7 LD—ETIEH DT E A, FhleBld. CD BSEEERCNSOEHICH D/ vT—IEHKSD CD
(CIGRLU CEEMTEBINE SHEIMTIRIC. TZNENDNR VT —IDSA LY IERATRDDILSENHT
WET, CDOESIC. TYU—TIIFEVWEIEYS Debian D—ZBTIEHDFEBAMN. FOFEEEYR—KL. TV
—TIEEWNSVT =TI DEHD NTEW Y AT LPA—=—I VT IRDESE) 1V ISIAESOFv—%H
BELTLWEY,

d—Y—I[d non-free ¥ contrib TU 7HD/S v —I&FERITDIIXIERHBIRETT,

c FDEOHEYVIRDI 77—/ v —I(ICEATIEBROR

c FDESEYV I LTI T =T —I(CBEY B Debian H'S DY R— ORI (Debian (Y I IT7—NDY—X
OA—RCBEDLETFOCIIELUICIEY I RO I 7—EYR—+TETEEAL )

« HEED 100% T —Y T DI T —D Debain ¥ X7 LADFER

Debian 7 —Y I DT 7—H1 RS VI(E Debian DT —Y I DI F7—EHETY, Debian (& TV ILDI T

—J1(CEELT. Ry —IdhOXE, J7—LDI7—, Od, P7—MERESURELBOBRELET I, <D
C&ICELD Debian P ITU—Y I LD I 7 —EHESIEBICBBELENDELEDFT,

HABPAL non-free ¥ contrib /SO —JEIUTOI 7 TOBERBICERTEDR /v —IEFATLETD,

* GCC A° Make EFNZEEATPEIET O GNU T —XEFMBAHFHEENE CEDKXENRVIT -, (FIC
non-free/doc O3 VH(CH D)

« 189.10.5 [CHEBSE NIz T non-free EHBDV—XIA—RBELONTFT I —F—9—EFCIT7—LIDITT7—/v
T—3, (ElC non-free/kernel €O 3 vH(CH D)

 BREAYI YTV REERICEITIHENOH DT —L2 T2 DRI =,

non-free & contrib /8w —I DI main /I3 v T —I DD 2% LT TI, non-free ¥ contrib T 7P
D7 OLEREBMCLTENR YT —IRRIEIREARCEDETE A, aptitude®) &1 YISO FT+ T TITILRDOY
—VICERATDE, EQOIVUTTHSEDNRVT—IE1 VA R—ILTB3ONERZTEICEHRELLIY RO—-ILTES
DT, BEEDODI AT LESEZOREAED DEHNEEBCENETHEIRITEXI,



https://www.debian.org/social_contract
https://www.debian.org/social_contract
https://www.debian.org/social_contract#guidelines
https://www.debian.org
https://ja.wikipedia.org/wiki/GNU_Free_Documentation_License
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2.1.6 /3w —IKEFEAKR

Debian ¥ X7 AFAY RO—ILIT 71 IVRD/N—T 3 VIEHRNSTON1 T —KEFERESEEL TEEHDH D
NTFI—=1\WwT—IDNESERHLET T, CCICEDIRERILLBZTOERERLE T,
* ”"Depends”

- CNEBEBHEFEES L. COTr—ILRICURhEINEETONR YT —JERAKEFFEFICT Y I ==L
TNTVEFNEVNTFEE A

* ”Pre-Depends”

- ChE VRSNV T —IREBRICT Y I M—ILETT L TLWSRENRH SLUMNE. Depends & @R T
ED

e ”Recommends”

- CNFEOER THEWMKEEEELE T, 2D —EFCDTr—ILRICURRENRVIT—IET
RA Y X = IbENTUOEIINE RV T—IEEFILENTL & S

* ”Suggests”

- CNEFPMEKEFEEEELET T, cONRVIT—IDZBLLODIA—Y—EFDTr—ILRICUR SNV T—T
EAYVIR=ILTNEX )Y FEZERTEBZEEFER. ENSKRETETDUBERESNI T,

» “Enhances”
— This declares a weak dependency like Suggests but works in the opposite direction.
* “Breaks”

- CHIEEEN—YaVERERET/I v —IDraAVIAFEUF s —ESELTT, —BHNICCDHDTr—IU
RICUZIRENZETD/I VT —I&E T Vv IHTLU—RIBDCETHRRLIT,

e ”Conflicts”

- CNISIESHBHIEEREEELE T, CHTr—ILRICUXREINEETH/NR T —IERELULVED K%
RyT—I& 1Y L—ILTEFTEA.

» ”"Replaces”

- BRIV T—ICELDTITYIE=IWENBET7TIVARCD T 1« —ILRICU X SNV T —IDT 71 )%
BTHWXBBCNEEELFT,

* ”Provides”

- BNV T—IRCDT v —ILRICV I RSNV T —IDT 71 ILEBBENETCERHE I BIRICCNES
ELIET,

AR

IEBILERE & L T Provides” & Conflicts” &"Replaces” & ZEH—/A\—F v LRI —J(CHURRES IS &
RHDET, CODITBDEVWHEBIRFICETYUZN—TFvILIRVT—IERBIZIE/N VT —IDSEEEIC—DE
(TR Y= ILENZE T,

Y —Z2NIKERFRE TETETRNDES(S the Policy Manual: Chapter 7 - Declaring relationships between packages (Zd» D
ESEI



https://www.debian.org/doc/debian-policy/ch-relationships

Debian U 77 L VX 47 | 244

217 IRV —IBEBOIAARY RDOHEN
VT — I EBOEERIEESNE ARV RORNEFTEDNBERDELESICHEDET,

- %7 ("apt update” hV’aptitude update” H\’apt-get update”):
L. 7=AATAXIT—I—ZVE—~T7—NATHSEE
2. APTIMER 3L SO—NILAIFT—I—DBEEREEH

« ¥ ("apt upgrade” &”apt full-upgrade” H\”aptitude safe-upgrade” &”aptitude full-upgrade”
H\. “apt-get upgrade” &”apt-get dist-upgrade”):

1. Choose candidate version which is usually the latest available version for all installed packages (see I82.7.3 for exception)
2. 1V — IR EERERRDRTT

CEUBEN—TI3aVRT Y IR—IILBHN—T IV ERLBBRICE. BENNRAT TR T—I&EUE
—~7—=NATHSEE

RSN =/ v T —J DR

. preinst X0 U ~DEFT

NAFTIV=T71ILDA Y=L

7. postinst X 7 ') F ~DEFT

w

o v oA

s 1V X~—JU(apt install ...” AV’aptitude install ...” H\’apt-get install ...”):
1. Choose packages listed on the command line
2. 1\ T — I KIFERAERDET
3. BENTENAFU—NRuT—I '8 UE—rT—ATTHSEE
4. N1 FU—1RvT—J DFER
5. preinst X2 ') P~ MET
6. NAFI—=T71)ILDAYX~—)b
7. postinst X0 ') F ~DET
- HIBR ("apt remove ...” h\’aptitude remove ...” H\’apt-get remove ...”):
1. Choose packages listed on the command line
2. IR T — I KIFRMRBRDET
3. prerm X O Y ~DEFT
4. BEI 71 ILLAD 1 Y I =—IUBEH T 7 1 JLDOHEIFR
5. postrm X2 U ~MDET
- STEHIER (apt purge ...” H\’aptitude purge ...” Hh\’apt-get purge ...”):
1. Choose packages listed on the command line
2. 1\ T — I KIFEAREERDET
3. prerm XD Y T ~DEFT
4. BEI71IWEEDHA VI ~—ILEH T 7 1 ILOHIBR
5. postrm X0 ') ~DET

FETEIEFEDOEBED O (CHS EEMiEFRE RO TULE T,
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21.8 /\wH—IEEHD S TILADILETE

ABRNEBELERXEESRDU K SITDNTBIRETTY F F Debian (CRFEDC EMEEH I NI /usr/share/doc/packa
ERVICHUARETTY, E/2”/usr/share/doc/package_name/” DH(CHDMODXEELEBIRETTY,
H1A2(CEMNELSHEY TILERERTNTUNE, XODLSICHTITFLTTFEU,

$ cd package_name
$ pager README.Debian
$ mc

THICFELLVIBBRERSBI(CIE-doc” EVWSTY T IR EF ORI BNE/ NI —JE1 VX ~—ILIT BRE
REBINELNEE A,

BE/AvT—JICEITIMBECHES > ZBRIC(E, Debian NI +S v YT X5 L (BTS) U1 ~EMTHERLE
ERS

JrxwvIJH1k vk
Debian NI RS vF T X5
L (BTS) DiR—LR—T

BRI /AT —JCET B3/1\D

sensible-browser "http://bugs.debian.org/”

Lf— sensible-browser "http://bugs.debian.org/package_name”
%?E/\D%ElCEE?%/\DL/ sensible-browser "http://bugs.debian.org/bug_number”

Table 2.5: KiE/ VW T — I DEERADZHDF—ELBTT VIV DI X~

»site:debian.org”A®”site:wiki.debian.org” ¥*”site:lists.debian.org” F& U REREE T Google &
mELET,

NTREETBERICIE. reportbug(l) AVY REFMUVET,

2.2 BEARM/ v —IEERE

Debian Y X7 L ETHOLRI LU —&FED1Z/3v T — I ERIRIE(L Debian ¥ X T L EICHBZ <D APT &EES /R
v —IBBY—LEHBENTEET, CCTld. apt/apt-get/apt-cache ¥ aptitude &L\ D7z 3 DDEARH
I\ —IEBY—ILESRBALE T,

RuT—I&1AIX—ILLEDIRVT —IDAIFT—5—ZEBHHI DKLD&/ VW T — IEIBIRIEIC(S root HERMN
LZ\gt“g-o

2.2.1 apt & apt-get/apt-cache & aptitude DLLER

aptitude (FEZFQREI(CHESIERBICRVA VYISO T s TY—ILTEHDIITMN, FEIRSIERRHDICEEA]
Dta-)\< /\‘gt“g-o

« stable(ZEHR) Debian Y XFLICHWNT, FIUU—IXBRHB2ZEBOHI ) —XIXFTLADT v ITL—RIC
aptitude VY REFHIT I EFHEBINIEA,

- ZNIC(ZE, 7apt full-upgrade” h\’apt-get dist-upgrade” ZHESC ENHEINT I, Bug#411280 2
BRIZE0,

« aptitude OV YV RI(ZEF testing(GRERRR) A° unstable (RZEAR) Debian ¥ X T L LTI XF LTV ITH L
—REULLDETBIRIC. RKEDNR YT —JHIRZERRIDCENRRHD I T,

- CORREZLDY T LEBEEENETTRI LR, RZVIULEVWTLIZE L,



https://www.debian.org/Bugs/
https://www.debian.org/Bugs/
https://www.debian.org/Bugs/
https://www.google.com
https://bugs.debian.org/411280
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- COESIECE(F gnome-core DIERIEA B IV T =TI (CKDIKE - HMEIND /RN T—IBD/N—TI3aVDOF
NICEDEETDILSTI,

- COR(E aptitude AVYRDXAZ21—NHWS” XEFTT7Z7OI3a VOERDEL” Z#IRLU. aptitude T
L. 7apt full-upgrade” ZFESC & THRTEIET,

apt-get ¥ apt-cache VY R(F APT ZFESREEANL/ VT —IBEY—ILTT,

- apt-get/apt-cache (FIVIYRSA VDI -9 —TI1—ADHERELE T,

- apt-get (FUV—XBEDOELSEAXBNDLEIRF LT v IO L —RICRETT,

- apt-get (FTEBTREL/ N WIT—IVVILN—ERHLZET,

« apt-get (FN—RIDIT7VY—IADBRKBETHD. XEJ—DHEEFDLEL, ETEREMRRL,
« apt-cache (F/3 W T —IZPBAICEAL TIEED regex ZH D IZIRBMEET IR L T T,

- apt-get & apt-cache (I /etc/apt/preferences ZE > CEBD/NN—TIa VDRV T—IJEEBTETET
M. ZNEETEARITY,

apt VY RENRVITF—IBEBOREOHOLEMAIVIRSA YA Y —T 1 —XTY, EARMIC apt-get
apt-cache EMIAVYRNDSVIA—T. 71 V8SOFT+TERARICRVWATYaVvEFT A4 ETEMCLTT
YRI1I—Y—a S —TJ—X@AFELEO>TVET,

- apt (F. apt install&ELTNRY T —IEA VI +—ILTDETLYRU—KEZFTOILIN—ERHLITT,

capt (d, FOYO—RSINENRVT—IREFA VX b—ILTNE TIAILETFrvadnic .deb
IRVT—IZHIBRLE T,

TV
A—Y—@F 17U 0F7 v THRICIF apt(8) AVY REFSCEREEINETI L. IYTIVADUTRARTIE
apt-get(8) ®° apt-cache(8) IVY REMESC ENHEREINTT,

aptitude OVYVRIIBEZEL APT EFES /v —IBBY—ILTT,

- aptitude (FTIWRXOV—=2DA VIS T ITETFI NI Y-V —T1—XERHLIET,

« aptitude (FOIVYRSAYODI—F—a1 U —T1—XEEMHLFT,

- aptitude (F1YXb—ILENZRv T —IEREBLUZDABEAEEL/ AW —IJERRBLZDITSLSHEHED
TV SOT TNV —IBRBICRECY,

- aptitude (FN—RIIT7IY—IANDERDBELV . XEY—DEBEFZ. RITEREER,

- aptitude (Z/RVT—I X FT—ILTICET DILERS NI regex EFE O CERERHLIT T,

- aptitude (I /etc/apt/preferences ZEDFICEBRD/NN—I3VND/INvT—IEZBETETII L. ZNIFIE
BICERTY,

222 IVYRSAVICEBEARNG/\w T —IERIRME

apt(8) Ao aptitude(8) A° apt-get(8) /apt-cache®) ZFES IV YRS T VIC KD/ v —IEBIRIEE RICE
LE9,

apt/apt-get and aptitude can be mixed without major troubles.

»aptitude why regex” (&”aptitude -v why regex” £ T3 ET, SSICHELVWBRERRLE I, A%
DIE(IT apt rdepends package” ¥”apt-cache rdepends package” £33 ETER/SNE T,
aptitude OVYRARYIAVIY RS A YE—RTEFTINNAVI—IBNIAVIVI LOXSEMREICERURZ
BAE. TOVITERTRERIC e BRI CETINWNI IV —UDA IS ODT+ TE—RICTIDEZSNE T,
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apt-get/apt-cache

aptitude >y
apt V5 vIOX VYD By iER

A b2

aptitude | apt-get, —, -y . —
apt update update updatel\ﬂj ITV—NATAIFT—5—FH

aptitude apt-get,. ., o =y . =~ _
apt install foo | install instaTLLj;OF/_\JJbIT JDEEN—T 3 v EZDIREBRECEICT
foo foo

aptitude | apt-getftidD/RvT—IZHIBRISCEFES AV X—ILBEH/ VT —
safe-upgradepgradel DIRF/N—I3 VEAV I ~—)U

apt upgrade

apt aptitude | apt-gethEBHESMBD/IvT—IEHFRLERS 7Y X —ILBH/ TV
full-upgrade full-upgraddist-upgradeDiE@/\—I 3 V&E1T Y A ~—)U
aptitude apt-get
apt remove foo | remove remove RET 7 1 ILERELEF X foo” /\v T —I&HIER
foo foo
apt autoremove | N/A apt_ge%&ﬂ\%ﬂ( o> TVWBSBEEEH/ VW —IZHIER
autoremove
aptitude apt-get .
apt purge foo purge| RE I 7 T ILEZH T foo” IR vT —I & ZHIBR
purge foo foo
apt clean apritude | apt Ot pe e nO—NILCHEE NG/ v T — I T 7 1 L ERDHE

aptitude | apt-getNESNO—AICEHERINEAvT—IT717ILOSEEL

apt autoclean autoclean | autoclddm /S v —I&EHEE

aptitude apt-cache
apt show foo P show | ”foo” /YW —I(CEET SFMIBHRE R

show foo foo
aot search aptitude apt-cache
rg ox search search regex EXYWF I B/ T —IERR

g regex regex

aptitude T regex EYVFIBNNVT—INRA I IR=ILENEDH
N/A N/A =

why regex % 5B

aptitude I regex £V W F T BT —TIHRA VX R—ILENELD
N/A why-not N/A =

h\& SR
regex
aptitude apt-mar
g ~ — — IS — 5|

N/A search. 2PE MR Y2 LN/ Sy T — I EY R -

Table 2.6: apt(8) A° aptitude(8) *° apt-get(8) /apt-cache®) ZHES IVIY RS VICLDEN/ A v —IEE
1BRE
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=1

aptitude AV Y REZDILERSI N/ VT —IVYVILNN—DEOIHEEEL T+ —Fr— EEBICREINE
I, COEMT(E Bug #411123 0 Bug #514930 0 Bug #570377 DL SEWLWK DHDOUST L w3 v EF|F
BCLFLE (FEBCLULTULBINELNEIEA), BREOHDBAICE, aptitude IVYRICAX T apt X
apt-get ¥ apt-cache IV Y REME>TLEE L\,

“aptitude” NI CES(CAVIYIRATFTYIVEDITENZET,

IAVYRFTI3Y Bl

-S IVUREBROD=ZaL—k

-d A IXR=IL/ 77V ITOL—FREULUICFDVO-—FKOHT D
-D BENE Y X ~—ILPEFROBI AR HAZE R

Table 2.7: aptitude(8) (CEAT R INETIVIYRA T3y

S¥#ll(d aptitude(8) ¥2”/usr/share/doc/aptitude/README” (Cd5 3 ”aptitude user’s manual” ZZB T (),

2.2.3 aptitude D195 55+ TIEHEH

AV ODT 1 TIENRVIT—IBBDEHICE aptitude E1 VSO T TJE—RTOAYVY—ILO T TILFO
VITIROERDEDCIELEIFTET,

$ sudo aptitude -u

Password:

CNICEKDT7—NrTBHEOO—NILAE—FEHIN. TILXDOV—=2DNRVT—I VI SRIAZ 21— TR
MENFE T, Aptitude DERE T 7 7 JUIE"~/ .aptitude/config” (CHDFET,

TV

user MERE T 7 TILTHEL root DERET 7 T ILEMBUZVERIC(E. LEBDOABIT sudo aptitude ...” OHRD
D(c’sudo -H aptitude ...” &HEWVFET,

TV

Aptitude (FT VSO FT+ TICRBISINDIERICT D 7O I3 VEBEMICERELET T, ZNHREMNFZLL
ILUVMEE(E X Z 2 —"Action” - "Cancel pending actions” "5 v T3 ENTEF I,

2.2.4 aptitude DF—/N\1TVFT1 VT

RuT—IDRBEBEL., " FEDT O3V DEEECDIIVAD ) —VE—RTE/NNVT—ITBHDE
ELF—&RICEBLII,
The file name specification of the command line and the menu prompt after pressing ”1” and ”//” take the aptitude regex as

described below. Aptitude regex can explicitly match a package name using a string started by ”~n” and followed by the package
name.

TV

EJa7IA V=TI —IATECDA YA =ILBHNRNYT —IEBREN—TaVICT7vIIL—RESESIC
[FU EHSIE(FNEVNTFEREA. CNELEVWERBENR/I AT =TI EFNICN—T a INEDKEBRROS
BEEDI VT —IDHFNRNT Y ITTL—RENFT,
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:F_

F-NAIF D

X_1—

F1Io ELL(ECctr1-t
?

(X DFHL) F—DEHERDAILTDERTR

Fio = AL T & I—F—v=a 7]

I—-9—-VIa17ILOERTR

u

RuT—=I7 =1+ TBBROEH

+

NRuT—IJ&7VvITOL—RIREAVIN=ILTBHEV—D

RvT—J%ZHRIBEV—D BEET 7 7 ILIEEHF)

N —IJ&EREHIRTDEV—D ZRET 7 7 ILEHIER)

RyT—J%&HR—ILR

FECO7vVvITITL—RAREL/INYT —T% V—7 (full-upgrade
& U THERE

BINENNYT—IDIOVO-REAIIR—ILE AT — K

REAEDXDU -V 7T LU REERF

BEODXD)—VEaRT U ER = KE

IRvT—J(CET SIEHEE

RYT - NEERE=ZHE

KRN3RV T—IDFIREEE

BV VY F&E iRk

/\t—'OI'SI'IXQ(Q c
+
)
=S

RRBRREDORE

Table 2.8: aptitude DF—/ A1 >VF 1IN X ~

2.2.5 aptitude D FTH/IvT—IDFERR

AIBSODT+TETIVAD ) —VF—RD aptitude®) (F/3wT—TJ U I RFBRO/IAVT —IRDBEIDKSI(C

KRINFET,
idA libsmbclient

-2220kB 3.0.25a-1 3.0.25a-2

FEDTIENSRICET L SEEMERTT,

IR D55 (1 FEEDOXF)

P FEOTOIIV TSH (QEBDXE)

- " BE 7355 GEBDOXF)

« Rwb—I%

P FEDT OV CRBEINZT + RO EREDOFERNZEL
s RV —=ID|W/NN—T3Y

« RVT—IDIREFEN—T 3V

TV

" B U TRRINBIAILTIOY—VD—BFBFICETSTDIIRREDET,

BAEOO—NILOBREBREICK D TR/ —T a VIERENZ T (apt_preferences(5) EIB2.73E SBT3 0),

P RN AZ1I—DTCHBIBED/RV T —IXRRHBFATETI,

==
AR
Sy

T —M debtags (CLDITHFIRREXNEZET BDDICSHENIT IO !
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ET E1—nHEA
RyT—JEHm X 21088 (FJ#—JLF)
AISHDT Y I+R=ILBEH/INVT—IC K> THRE
HREEE TNTULBIRTYIR—ILETNTUVEW/ YT —T
X~
FEERVvT—IJU X~ NI —IZREEFICYU XF (regex & EEI(CFR)
— IXWT—ZD debtags DTV RU—[CKDBELTR/R
Debtags ZFn D% UZ
Ve 23— D %%ZMWT—ydeﬁUTMU7—V@—%E

Table 2.9: aptitude DFRD " X ~

DAk ] E 1 —n5RHA

B/ VT —T section - area - package EEEL T/ —IJ& U XK
RV T—3 i

1 XR=ILBHDIRVT—T Yy

AIAR=LENTUWEW YT —T Vs

TEIETNhR. FREO-AILTERINE

SRy — :
RERT—9 A—EEn T —IEUXF
525 52D B B E R O v T — I DU X~

Table 2.10: &£/ v — I EEODLE

B ST —IEmE” (F/\vT—I% dselect [CLWS DO DREE M X R U THELFE I,

TrvF
Tasks Ea1—EHEZDIIDIHES/IRNvT—IELVVVWECEDTBIDICHEZRFT,

2.2.6 aptitude Z{# > CHEERGE

Aptitude (FZ D regex WEAEE B L T/ W —IEFERI DA EEVNS DONERLE T,
e JITIVIAVIERESTU:
- VYFITBINRYT=ID1 VI ~—IREXR/ T — I BB VEBEE Y X ~E T (., “aptitude search
"aptitude_regex'”
- IRV T—IDFMFANY X E T B(C(E. “aptitude show ’package_name’”
s MEBRTILX DY —VE—R:
YYFIBNRvT—I(C/\vr—IE1-ERD. 1"
VYFTBNRVT—IERT, 7/
VYFIRINRT—IEFEHFEICET. "\
REEI. "n”
REPHMACERT . "N

TrvF
package_name £ W\SXZFF(E, "~ TRH T regex REAREINTULEUVRD, RuvT—IRBEDNDTEE—H
BRELULTHRVWET,
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2.2.7 aptitude O regex T,

aptitude O regex T (& mutt FI7L LR ERE (JB1.6. 28 T3 () T aptitude [CFEL VY W FRBIOILRIZRICRT &

HOTI,

« regex ZRTFE. A7 X7 *7 o ILEEHE D egrep(l) ¥ awk(l) ¥ per1(1) & L\ D ZEEBYM/L Unix T+ X Y
—JUCENOND ERE E[RETY,

- IKERERERT tpe T/ T —IDHEERRZEIEE I B (depends, predepends, recommends, suggests, conflicts,
replaces, provides) DM 1 DCY,

o 77 —I)UDOKFRAR(E depends” TT s

TV
regex_pattern MX JLXZHDIFEE~T" ZE IV Y ROBERICE>TFE L,

RXMY3—kAY T,

« »~Pterm” == ”~Dprovides:term”
« »~Cterm” =="~Dconflicts:term”
o 7oo~W term”=="(+|term)”

mutt RRIBOSFARLDTmutt (CBNTVBEI—F—(FTEBNSBTU & S.”User’s Manual” (”/usr/share/doc/apt:

F”SEARCHING, LIMITING, AND EXPRESSIONS” ZE8 T (),
P

lenny /A—3I3 VM aptitude(8) TIE. FRD?broken” DK SHEEFERD regex ¥ v FERA. BHUL\"~b” D
KOEBERDO VY FERICRITHERE T, ZDEHFILINXLF~" ([CIIXTIXR—IXZF" " € regex DI&im
XFELTRONE T, FROREAD VY FERICDULTIF User's Manual” ZZ2B T 0\

2.2.8 aptitude (C X BKEFERDEER

aptitude [CKB/3wT—TIMFEIR(E. “F10 - Options — Preferences — Dependency handling” D X = 1 —5XE (CRE
DT, "Depends:” U X CHRESI N/ v —IEHD TIEE<”"Recommends:” U X ~CHRES N/ v —
JEBIFIABE T, COKSHEEFNICT Y I—ILENR/NRVIT —IFRE(CHE D & aptitude MEERI(CHIFR
LET,

aptitude VY R®” B VX b=V EEEFIEIT S TS5 (E apt /Sw T —IJHO apt-mark@) IV R%&E
FAOTERFETET Y,

229 /\whH—I7O0Fq0EEFT—0O5
RYT—I 75 EF—OBEIEOS I 71 ILCHRATETET,

CN5OOIhSEBIKRDE BIBEETRICEDIDIIERRICITEHLUVTIT, KDBEBELFEICDUVTIIIE.IEZSE
TEU,

2.3 aptitude E{EHI

aptitude(8) BIEAIZERICRLE T,
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iR~ v FRRBI D ERER regex T\

RYT—IJZEDVYYF ~n ZEID regex

SREDVYYF ~d EBRD regex

BRXOBEDVYYF ~t 5XDD regex

debtag EDV W F ~Gdebtag D regex

XIUFTFTEDVYYF ~mmaintainer @ regex
NwT—I8523VEDVYF ~s EO3VD regex

NNV T—IN—=T3VEDVYVYF ~V N\—I3VD regex

77— 71417 (archive) EDV v F ~A{bullseye, bookworm, sid}

F T (origin) EDV U F ~0{debian, -}

TBFE (priority) EDVY W F ~p{extra, important,optional, required, standard}
IAZE (essential) /AW T —TEDV WY F ~E

RERVT—TEDVYF ~V

TRV T—TJEDVYF ~N

ROTPDIavEDYYF ~a{install, upgrade, downgrade, remove, purge, hold, keep}

14X R=ILBHI VT —TEDVYYF ~i
ANY—DDODUWe7 VX +=ILEH/Y
=3IV yF (BET YA —ILBEH/ | ~M
W —3))

ANY—DTDDOUCOWTVWT Y X IR
HINVT =T EVYF (BIBEBENEIRLZ | ~i1~M
18w —32)

AV XR=IVBHD DT v ITET L —KAlkE

By T —TEV W F U
HRASIEDTERFRSNCOEW YT |
—JEVYF

\Ell] g/i\)% 3%?5\7?:.?%"] z/ﬁ\/z 3}73\‘#” B%Ejﬁgt:[/ ] _
H—JEVYF 9
BNICGERRESZE L2 v T —JEV b

wF

type DENZEREEBREES L CLD/TY Bt
T—JEvvF ype

type DIENTCKEERZES L CLD
pattern /S W/ T —TJEV W F

type DIENTCREFERZES L CU\S
pattern I3V T —IJEV W F

pattern ¥ W F 9 /3T =T type DK
FREREEESLTLD/I VT —JEVYF
pattern ¥ W F 9 /3T —I N type DIR
NEREEREES L TULS/\ v —IJ & | ~RB[type: ]pattern
YwvF

BTV X+—ILBEHINVT —IDMEKEFT

~D[type: ]pattern

~DB[type:]pattern

~R[type:]pattern

DI\ —ITEVYVF ~R-1

MO I X~ IUEH 0T~ IB—K | | .

FLUEWS YT =TI EVYVF '

DAYV I—IVEHFNRVT—IDKEE | | ., _ .
U< (BT B/ ST —T 7w F R~i|~Rrecommends:~i
3\;;/’5’—3*172‘_/\—73J0)pattem3: s filter pattern
BlCECONRVT—ICVYF (B ~T
EDIRVT—TCEVYYFLIEWL (#R) ~F

Table 2.11: aptitude O regex TLAD'J X
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J71I AR

ST == . S —
/var/log/dpkg. log floj\lélg TV DT EF D dpkg LRILD 7 D5+ EF+
/var/log/apt/term. log APT 7D FrEF7+DOD
/var/log/aptitude aptitude VY R7OFvEF-+OT

Table 2.12: R T—IFPOF«ET+—NOT T 71
23.1 regex (CVYVFIBRNRYT—IFZD/IwT—I&EY X~

ROIAVY RGNV =TI DREIMregex (CVWVF T B/ \wTr—I&8YISLE T,

$ aptitude search ’'~n(pam|nss).*ldap’
p libnss-ldap - NSS module for using LDAP as a naming service
p libpam-1ldap - Pluggable Authentication Module allowing LDAP interfaces

CNUI/NRY T =TI DIERLREIERY & E(CFHEICENTT,

23.2 regex VVFEL COHEE

PEEL/NNY T IR N OEI T OOV TF (T regex "~dipve” Z ANBEZDERIKICVYF I B/ v
T=IICE1-NFHIRIN, ZOBBRETVISTT+ T ICHABETETT,

2.3.3 /YT —IDOEEHIBR

HIBRU/IS T —IhBERUEECODBREIT 7T ILERDESICUCTERYIBRTEE I,
ROIAVVEREOBREFTIVOLET,

# aptitude search ’'~c’

ELUXRENENRYT—IRTRHBRSN TEBELVWES, ROIVYREEXRTLET,
# aptitude purge '~c’

FERDCE'EAVISTT 1 TICTNELIDEHDMHNVWERIESNE T,

PFHRN VT —IJEE OE1—T"1 OOV FIC regex "~¢” EAND & regex (CV W F T B HIBRS NI RTE
EERREINTOELY Ry T —JCEI—RFHIREINE T, b TLRILORHELD ET?[” BT & regex (CV W
FIBIETCND/INWT—IRKRIREINZT,

RIS A= ILENTUWEHW YT =" FD RV FLURILOBELO LT »EZ#HLET, ZORELOTD
regex (CYVVFITBRNRNVT—IEITREEHIREREINT T, 7V 07+ TIBRD/INVIT—IDET="%&
HEEZNSD/IRvT—IERRHBREYRASAET LT,

CDOFH v DRIEECENT. MOZ<NDIVYREF—TEFEITT,
2.3.4 B#E1 FH#H7 I ~—)LREDOEIE

(FE aptitude D/ T —I A VA =S —FE[FOZET) /\vI—IJDEH / FE1T VA —ILOREEEET S
OB EERICEBLET,

1. aptitude Eroot ELTA VYISO T TICHEENILE T,
2. Pw & e g EFA LTV =TI U R NEBH LAV I BTV IO L—RULET,
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3. 1IN —IRTHIBR%E”~1(~R~i|~Rrecommends:~i)” EANT B £ TFL. BEIT VX ~—
WEEDREDM & A VXM= IVBHD/IIVT—I" DLETHATTLET,

4. ]3I —IRTEIBERE ~prequired |~pimportant |~pstandard|~E” E AT BEHIC’ L EF1F L.
FHAIXAL—ILELDR LM £ A VX R=ILBHDINVT =TI DETITTLET,

5. 13w —IRTHIRE~11~M” EANTIEHITV EFTTU. A VY= ILBEHFDI VT —I” D L
T [PEFTITLTI VT —IEBXB3LSICLIZBTRLYLD/IRvT—IDLET?- 14T L THE>TULE
W —I&HIBRLE T,

6. I\ T —IRTHRE~1” EANTBILSC 1 EFITL. ELT IXD” DLETFE#Hr VX L—)LEL
BEOM EFTTFTLET,

7. aptitude ##&TLE Y,
8. "apt-get -s autoremove|less” & root MNSEEF L TEDMEDN TUVELLWDHERLE T,
9. aptitude ET VA SOFT+ JE—RTHEHHLU THEBEL/\WIT—I&E " TV—OLET,

10. “apt-get -s autoremove|less” & root NS EIEE U CHIFRERMEARFICHEO>TUVSCEEBERL
F9,

11. apt-get autoremove|less” & root NSEENL THEEAL TLWEWIRvIT—I = BE8HEIBRL I,

"Tasks” DLETM EHITDE—RT. AET 7 TILBREBEEHLDIEENAOBTELT,

235 IXFTLEEOTYVIFIITL—R

==}

FiRU ) —XEADBTIE. Debian TE>TFHBDLSICTYIFIITL—RTESIDTIMN FILIIFTLED
—VAVRAR—ITBCEEERBINECTT, COIBERBHTELI=ZDREMTE S LICERHD/ v T —I
DREDEHEDEENNDIT T, EEIARELBAICTELIXTLONYDO 7 YT (HI0.22BTIV) &
FHICULELKTEWIE B A BE ORI A—FT Y3 VE@oeTa7IT—FEEET D L& X L—ISH
TEI3RHICHTBHLET,

”/etc/apt/sources.list” J7 T JLOABZFHRY Y —INEMITEILSICEE L. ”apt update; apt
dist-upgrade” AVYRERITIBCETIRTLEERDT VI L—RRTEXT,

ZEM stable N5 7 X MR testing W ARZERR unstable (C 7w PO L —RIBICIFIE2.1.4([CHB”/etc/apt/sour
Bld”bullseye” &”bookworm” H\’sid” (CBEFHRZXF T,

—EBDNR VT —ITBITICELTXREZR I CEMERICITRSINELNIEA, CNEKIE/R YT —IikTF
BRICERLIT T, 7vIFIL—RIFERRT(FNERTVFE LB S LREBLIE SHREENREL D KRELL
DET, HINRER stable 15 ) —IEDFMEZER stable NOBITTIIFRY U —XJ —EFHFATE
CICERBINEFHRIBD (CREBICTNEEEREERHITE I,

R stable M5 7 X AR testing ABTT D ERHIIFICIEFEOICTZIVI—X ) —REHDFEA HIO
DLZERR stable DU U —XDETEER stable &EF7 X MR testing DEMHNEDASTLE>TLBINELN
FRA. TORETYTIIL—RETBIRRSEMRICEO>TVE T,

X—=U VG I SBHIERENETDIENEBEESEVSIEFHEBE LIRS TILFY FHL—RETS
RETY,

1. HIED” U —R ) — R~ &EHEHE T,

2. BYURTFLAWFICT—I—PEREBR) ENvIT7vILET,

3. T—hrO—5—NENCEETDNDCT—RTEBIAT s T7ERIRLFT,

4, IRFLEF>TVBRI—F—ICH+PNSBRICBESLE T,
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10.
11.
12.
13.

script() Z@E>T7 v oL —REHEDBRLE I,

HIBRE SNEUV K S(C”aptitude unmarkauto vim” ZF& U T, “unmarkauto” & BB/ wH —I(EAL
I,

TROMYTHIRDCHBINvT—IFEHRLT, 7YX b—lbene/ivT—I&E/mSLT/IRvITr—T
MIVIVO I 3AEMERS LTI,

»/etc/apt/preferences” J 7 1 JLEHIFRL I (apt-pinning Z& FEZN1E)o

EXREMIC T v PO L—RULEL &£ O: IHRER oldstable — ZEM stable -~ T X AR testing - A&
EhX unstable,

»/etc/apt/sources. list” J7 1 ILEEH LU TH 77— N1 TWRIC’aptitude update” ZETLE T,
“aptitude install perl”ZF& UT. FLICHBOFKRI/NR v T —IZREBCIGLUTTY X —ILLE T,
»apt-get -s dist-upgrade” VY RERTUTCEEEERLTE I,

R#&(C7apt-get dist-upgrade” OVYREETLE I,

EE
@ stable YU —XE@T7 v I L —RI BERIC Debian DA T v —J 1 —XEREITDEIEBRTIEIHDF

Ao

( ) SER
BEO"UY—X ) =R TRIRFLEEOT v I L —R&ETBDI(C GCC A® Linux 73—=XJLAP initrd-

tools 4° Glibc 42 Perl 42 APT tool chain ZF(C (ISR EENMANETL I,

unstable COEBHDO 7 v I L —R(ZIE24322B T30\,

24 BEENRVT—IEIRRE

241 IV YVRSAVICLBDEERL/IN VT —IERIRE

aptitude TIE/N\1TLARIVBZT D ENMNBIIEEE R EVWSMD/I VT —IEBIRENDY X ~TY,

AR

multi-arch 8ENH B/ v T —IJICEAL T, —8BOIVYRET7—FFO0Fv—REMNEBELREIHELNT
Bho BIZIE. amd64 7—FF O F v+ —O libglib2.0-0 /Rv T —IDABE Y X LT BI(C(E"dpkg -L
libglib2.0-0:amd64” EHEWF T,

=1
@ "dpkg -i " 'debi " EVDSEEVWLARILD/SVT —IY—LEY T LBBE(C K> TEE

R EDNETNEWTE A, BELENRA VI —IKEEREEBNICHBR T<NTE A, Dpkg
M- -force-all” WELDIVIYRST YA T3V (dpkg(l) BRRTEV) FITFX/I—REFHEDS
KDICTETCVET, +RICZOREEEBREFICESEIXTLEREELCLIONAELNTEA.

HFISERETS V.
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aVv2VEk

=W

COLUMNS=120 dpkg -1 RwT—I3/X
=

NITLUR—FDEHC1 VX =L/ vT—InDikExE
)2~

dpkg -L RwT—T%

A IAR=ILENENRVT—IDODHNEEY I~

dpkg -L /R’wT—% | egrep
"/usr/share/man/man.*/ .+’

TYZA=IENERVT—IDYIR—TITZE) I~

dpkg -S J7TILRINT—V

VYVFIBIT7TINBDRHD TV AR—ILENERvT—T%
)X~

apt-file search J71IL&/I\F—V

YYFIBRT7TILRASEIT—AATHONVT—IZUX
~

apt-file list v —IR/I5—

=R FROVYvvFITBI/INvT—TJZ U~

dpkg-reconfigure \wT—T%3

BE/NYT — I BEE

dpkg-reconfigure -plow /Swo—3

oL EFHMSERTHE/ (v I —IEBRE

configure-debian

TIVAD ) —=UXZ1—N51\vT—IJ%=BEE

dpkg --audit

WAV AR—ILENENRNYT—IJCEUTIITLEZR

&

dpkg --configure -a

ECOBMBPNNCT Y IS—ILSNENYT —I%EE

apt-cache policy N7FU—/Rvw5
—I%

NAFU—XvT—ICEUCHNRTELN—93 TP TS5
A5 =07 — N1 IERERT

apt-cache madison /3w —3I%

RuT—=ICEUCHARBEFN—T 3 VP77 - A1 TR
5G]

apt-cache showsrc /N FU—=/Iv5
—I%

NAFI—=RyT—ICBLTY—-RNR YT —IDIFRE &R

apt-get build-dep /RwT—I%

NI —IJZEILRTBDICBE/INVT—TI&1 VX ~=)b

aptitude build-dep package_name

NI —JZEILRTBDCBE/INVT—TI&1 VX ~—)b

apt-get source /SwH—I%

EBEF—ADATHhS)Y—XETTIO—R

dget URL for dsc file

D7 —A1Tho)Y—XX&ESForO0—F

dpkg-source -x \wH—I% _ N—
2’3 >-debian OLEI 3 .dsc

V—XRwHT =IO ("*.tar.gz” &”*.debian.tar.gz”/
»* diff.gz”) hoV—XWVY—ZEJLR

debuild binary

O—AILOY—XVI—HDsRvT—I&EILR

make-kpkg kernel_image

N—RIWYI—XV I -5 N—XIVINYT—I&EILR

make-kpkg --initrd kernel_image

A—XIVY—XYT)—H\S initramfs 2830 U C H—=XJU/I W
T—I%EJLR

dpkg -i WO —I% _ N\—I3
Y -debian OLEI3Y _ 7—FF5
F+ —%.deb

O—DIWNRYT—I&EIXFT LTV R—Ib

apt install
/path/to/package_filename.deb

BEN(CREFEREERLEIASO-AILVT I X7
LAV XE—ILT D

debi /AwHFo—2% _ /i\—I3
~-debian QL EIY3aY _ 7—F55
Fv—%.dsc

O—AIWNRVT—I (@) EVXTLIETY =)

dpkg --get-selections "*’
>selection. txt

dpkg LRILD /R w T —IBIRIREB IR & (RE

dpkg --set-selections
<selection.txt

dpkg LALLM/ w4 — D BEIRIKREIBIRE 32T

echo package_name hold
--set-selections

| dpkg

BE/XvT—I0 dpkg LRILD/Nw T —TFIRIREEZ hold (C

93 ("aptitude hold package_name” & Zh)

Table 2.13: BEL/\vT — I SEIRE
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s ECHDIYRTLEERA VX =)LV YRS root NSETEFNEWTIE A

« regex (JH1.6.28B T V) ZF S aptitude EEHED, MO/Iv I —IBEIVYRED T)ILIOT (15688
TEV)DELSE/NI—VEFBVNET,

- apt-file /YW —IJCADTUL\D apt-file(l) (FSEHIC apt-file update” ZETITIMERHD X T,

« configure-debian /3w —IJ(CADTUL\S configure-debian(8) (FZMD/\ v O TV R&E L Tdpkg-reconfigur
EERITLET,

« dpkg-reconfigure(8) (FZD/Nv O TV RELT debconf() EFETD/NNvIT—I ROV TREERTLE I,

- ’apt-get build-dep”+>”apt-get source””apt-cache showsrc” IV > (d”/etc/apt/sources. list”
MH(C”deb-sre” TY YU —HRRETT,

+ dget(1) A° debuild(1) ¥° debi(1) (& devscripts /ST —IHRHRETT,

- "apt-get source” Z#Eofc (B) NvT—I(EDFHE(FIE.7.13E5SB T I\,

- make-kpkg OV > R(& kernel-package /3w —IMRRETY (IHI.1I02B T\,
o —RERUL/Rw T —IBICBEL TIRIRI29ZEZRB T I\,

242 AVL=lbENfz/RvT—3I T 71 JLDOIREE
debsums &1 Y X —JLF B & debsums(1) &{#H > T”/var/lib/dpkg/info/* .md5sums” 7 7 -1 JUF D MD5sum

BEDERTT VA L=ILENERYT—I T 7 IVERRIECTET E T, MD5sum NE DK SIFEHENSFIEL0.3.58
BTR3U,

EE

BABICEL DT MDESUM DT —5 —R—=IHBAHEBINTULDIHELNELLVDT debsums(l) (FFaVF+—
W—J)LE UTIERRENEREULMAGDFEEA. BEBEECIDIO—NILOEELEBXT s T7NDIS—ICLDES
EERTB3<C50ICIIBERTY,

2.4.3 /AT —IREED S DR

Z<NA—F —(IFREEREDL /W T — T &K T Debian ¥ X T LNDIELRELR unstable U — X EBULNTD &
EFHET, COVDCEETBDEIVT 1 AIERYT—IDNTCIRTLREBLPLIKHEDZET,
apt-listbugs 3w —IZ 1V L—ILINIE. APT I XFLEFEO>TT YV T L —RTF ST Debian ) BTS
ZEENICO YT DIVIENTICEULTRIRITBCET. JYUT 1 RIVIENRNTNSHETZOY AT LEBEITEE
9,

apt-listchanges /SWT—I%F 1 VXA =L NI APT YV XFTLEFEOTT7 v FET L — RIS NEWS. Debian
POEE-1—X&EXRRLET,

244 |\VT—I AT —-DER

BRI (& Debian ¥ 1 =0 https:/packages.debian.org/ ZFHEIT D E /W T —IXI TS —DIRBE[GHR(CEHETD LS
[EED>TVEITM, KDGHENLEREERTHE T,

grep-dctrl(l) ¥> grep-status(l) ¥ grep-available(l) OV >~ K(& Debian ®/3wH—I 3 ~O—ILT 71
JWD—BH T 4 —V Y RCREDVDED T 7T ILERRIT DDCEFER T,

The ”dpkg -S file _name_pattern” can be used to search package names which contain files with the matching name
installed by dpkg. But this overlooks files created by the maintainer scripts.

dpkg DA F—5 —(CEALU TKDFHERRE T IMBNRHBBESE. ”/var/lib/dpkg/info/” 7 LD ') —
Trgrep -e regex /A5 —Y * AVVREZRFTULEVWEWTERA. CO2IBETNHRYIT—I RO TR
IV =IVENERFTF I PO EEFTRRTEE T,

I\ — IR EEREBIRBRNICRERE LU VBRI, apt-rdepends(8) &fELE T,
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2.5 Debian /\wv/5T—

Debian /3w T —IEEY X7 LBAERNDE DK S ICHEET DI EZUVE T, ASHD/ YT —IRENEE

JEBDOAER

LRBRCHEBENERERBEITDICRIIDOTL & S,

251

7_

BT ZARUEI—I3VDXIT—=I—NDT 71 )LIEHEIX(E”http://deb.debian.org/debian/” D& S
& Debian =5 — Y+ bD7dist/I—RE” OFICFEEINTVET, ZDOT7—

NATDAIFT—H—

CTHEBTEET, 6 DDIATDEEXIT -5 —HRHDET,

N I@BE IO T v I TSoY—

I7700 Lii ES
Z =
Release E;ZFJEJ ~3J0k =N T DA E DEESHIER
T4 XARJEZI—I3 VDK V—=AATF-—CERINIC Release”
Release.gpg P I IICEBTBBRI 7L
= _ | TAXRUEZI—TI3VOR [ EETV-ACTHRECONRVT—ICHE
Contents-7—F+7O0F v 5 32T 71U R~
ErXKUE2—Y3V /T -
Release U7 7=FF70F v —Nild apt_ﬁpr_eferepce;s%)d))b ]
éi\b_l_;f@'\‘yj *L%J jj’rjmnaLo
%%{ZI\'JI:“:L 3VI/IT | T
Packages D7 INAFTI)=T—FF7DF NAFU=/iwT Ej\fﬁ(‘ﬁabt
oo @‘ﬁﬁ&}mbtfo)l\uj’ debian/control %& &i&
BT« ARUE2I—I3Y/I . e
O ~ V—=X/wTr—I(ICELT
Sources :j;/J ADEHFEDED debian/control % i

Table 2.14: Debian 7—A1 T DA IF—F—DAB

BRADT7—HATTCERY DO ST v IERBSIRKEMBMINCED T 7 TILELTINSDXIFT—5
—([IRETNTVE T,

252 ~vZFLARJLD"Release” 7 7 1 ILEERME

TavF

Fa17— APT I XFTLTIERY FLUARILDRelease” T 7 1IN T7 — N1 TEZBRITIDICEONTULET,

Debian 7— 1 TN X1 —Y(CIIHIXIERICRT K S http://deb.debian.org/debian/dists/unstable/Re
DKRSE Y TLUARILD Release” T 7 1IN D E T,

Origin: Debian

Label: Debian

Suite: unstable

Codename: sid

Date: Sat, 14 May 2011 08:20:50 UTC

Valid-Until: Sat, 21 May 2011 08:20:50 UTC

Architectures: alpha amdé4 armel hppa hurd-i386 i386 ia64 kfreebsd-amd64 kfreebsd-i386 mips <«

mipsel powerpc s390 sparc
Components: main contrib non-free
Description: Debian x.y Unstable - Not Released
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MD5Sum:
bdc8fa4b3f5e4a715ddod56d176fc789 18876880 Contents-alpha.gz
9469a03c94b85e€010d116aeeah9614cO 19441880 Contents-amd64.gz
3d68e206d7faa3aded660dc0996054fe 19203165 Contents-armel.gz

=1

182.1.40HT” X1 —W (suite)” A" 11— R4 (codename)’ ZHESEHICNERNEDHNSBITLLS, "T 1 X
FUE21—Y3 V" ([ X7—W & O—RE EORAEBLEZVBRICAVSNE T, 7—NrTHREHT IS
P—HT" TU7T (area)” BM"Components” D FICY X ENET,

kv PLARILD"Release” T 7T ILDBEMF TF 17— apt EVWSBEZEFEI VIS IAESOFv—I(CELD
TREESTNE T,

s BEFEICLDBER T 7 1I)U"Release.gpg” (FEIED ~v FLARJLD”Release” T 7 1 JLE MR D Debian 77
— N1 TF—HSEREINET,

« ABAD Debian 7— -1 T F—(d”/etc/apt/trusted.gpg” (CADRALICIFRDELSICLE T,

- BR¥TD base-files AW T—IZRANWTCF—IUVIZEA VI +—ILT B ETEIMTERDIAD,
— ftp-master.debian.org (CIBRSNIZRFIDNE 77— TF—% gpg N apt-key V—ILEFHWTFEHTEDIA
Gy

« T+ 17— APT Y XF LT MD”Release.gpy” 7 7TILE”/etc/apt/trusted.gpg” FORRA7—H1TF
—ERVTS Y YO-REINhy FLRILD?Release” T 7 T IILOBEUEBSZFEEHAVWTHRIELE T,

» T M Packages” &”Sources 7 7 TILDEEM(FZD LY FLAJLDRelease” T 7 1 JUFAGM MD5sum fE%&E
FOTRIEELE T, » /3w —I T 717 ILOBEME(E"Packages” ¥”Sources” 7 7 -1 JLFG MD5sum fE% FH L\ T
MEELFF, debsums(l) EIE2.4 25 BB,

BERFEERAVCEBRADRIIE MDssum EQSE LD EIEE(C CPUEFES TOLILEDT, v LRI
M7Release” J 7 1 IVICIIBBEFEERAVEERZEFEOD DR/ VI —IIC(E MDsSsum BEZ LD C & T/ —
TA—V I RERIEFFIEFLECF 1T+ —HERTETIT (B1038B T30,

253 7—hH1JLARJLD"Release” 7 71 )L

TV
=1 TLARILD'Release” 7 7 1)L apt_preferences(5) DIL—JLICHEODNT T,

“http://deb.debian.org/debian/dists/unstable/main/binary-amd64/Release” ¥°”http://deb.debian
FM”/etc/apt/sources. list” D deb” TCREINDIECHOT7—NrJOT—23a v (C@E7—A1T LR
JLORICTRT LK S7F”Release” T 7 T ILARAH D E T,

Archive: unstable
Origin: Debian
Label: Debian
Component: main
Architecture: amd64

IR

"Archive:” X5 U (C(d. Debian 7—H 1 T TIEX 17— k% ("stable” ¥"testing” ®"unstable”
F) MEODNZ I M, Ubuntu 77— T TIEO— KRR ("trusty” ¥’xenial” ¥artful” &) BMEHONZF
9,
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experimental ¥° bullseye-backports DK DEBEMICT Y X —ILENBIRETHEW/IWT —IESL X
SIE—E7 — N1 T TIERICARI”http://deb.debian.org/debian/dists/experimental/main/binary-amdé:
DL STLEMDITRH DT T,

Archive: experimental

Origin: Debian

Label: Debian

NotAutomatic: yes

Component: main

Architecture: amdé4

“NotAutomatic: yes” EE D TUVWHEWEBED 7 — N1 T TWEFT T #—JU D Pin-Priority {E(d 500 T9 M,
“NotAutomatic: yes” &EED> TUVBRRRNIEL T —H 1T TIEFT T 4 —JL =D Pin-Priority fB(& 1 T (apt_preferences(
EIE2. 73BT,

254 /\VT—IAXIF—F—DEIE

aptitude ¥» apt-get ¥ synaptic A° apt-file A° auto-apt F®D APT W —JLRFENDN S ER(C(E Debian 77
— N TdBEREETCAIT—F—DUO—AIIE—ZEHIDINERHDIT, CORXRLO—AIILOIE—
(d”/etc/apt/sources.list” DT+ X RJE1—3 Y (distribution) &I U7’ (area) &7—*5
DF+v— (architecture) OREBICHGT BXNDT 71 ILRTY (H2142BTI0),

« ”/var/lib/apt/lists/deb.debian.org_debian_dists_ ¥+ XkYUE1—>y3> _Release”

- ”/var/lib/apt/lists/deb.debian.org_debian_dists_ S+ XkYUE1—2/3> _Release.gpg”

- ”/var/lib/apt/lists/deb.debian.org_debian_dists_ ¥+ XkUE1—2y3> _ T U7 _source_Sourc
« ”/var/lib/apt/lists/deb.debian.org_debian_dists_ F+XkUEI1—3> _ T U7 _source_Sourc

.« ”/var/cache/apt/apt-file/deb.debian.org_debian_dists_ ¥+ XkUE1—>y3> _Contents-7
—FF0Fv—.gz” (apt-file )

BN 4DDEIATDT 71 ILIEETHEYE APT VY RRATHEEINTHS D IVY RS 1 U 5”apt-get
update” t®”aptitude update” [CL D TEHINT I, £ L>/etc/apt/sources.list” F(c’deb” {TM
Nn(d”Packages” X F—S —HREHFINE I, £ L"/etc/apt/sources.list” H(C”deb-src” ITHHN
(”Sources” X5 F—S—HEBHINZET,

»Packages” ¥”Sources” XF—5—(FN1F ) —PY—XNRvT—I DT 71 ILDBFRERL TL\S”Filename:”
2B ITEZATVET, BE. TNhon/vr—IJ@VU D —XBOBITERDEL T SHICpool/” T LD
=Y —DTFICENMTUNET,

“Packages” XS F—S—DO—AHILTIE—(Faptitude EFE>TAT VIS O T+ T ICBRRBTET EJogrep-dctri(l)
EVVSEAMOKRERIVY REMS E”Packages” &£”Sources” X F—S—OO—AIIE—ERRTETE I,
“Contents-7—FFOFv—" XIF—F—OO—AJILIE—(F7apt-file update” TEHF T, D4 DL
BHDECBCHDFTT, apt-file(l) E8B TS, (auto-apt Tld”Contents-7—FFOFv—.gz” DO
—HIWAE—RTITA—ILFTRELDECBICHEDET, )

2.5.5 APT (CBT D/ vT—IIKRE
lenny LD APT W—JLTIEYE— RO SERELEXSF—5—(CBMTO— NI TEREINS 1 Y =LK

REIE#H &~ /var/lib/apt/extended_states” ((RFELT. BT VY A —ILENEE/IVv T —IZEZETO APT
W— LCEIRTSDICAVE T,

2.5.6 aptitude (CRET S/ w/T—IKRE

aptitude OVYRTIERIUE—FOSEBLEXSIFT—I—(TEMTO—NILTERINS 7V X ~— IIREIFH
%Z”/var/lib/aptitude/pkgstates” [C(IREFELTHUVWTWVE T,




Debian 7L VX 64 | 244

25.7 BEELI/\vO—I0pO—AH)LaE—

APT XAZXLTIUE—ROSEEBEINZ/AvT —IFHEHESTNS X TIF”/var/cache/apt/archives” (CETE
INE9,

aptitude Tld. CHDF v v 1T 77ILDOI)—_2FR)Z—(3”0ptions” - "Preferences” D FTHRET
F. "Actions” DT M”Clean package cache” h\’Clean obsolete files” XZ1—I(C KD CTHFIETTE
Do

2.5.8 Debian /3w —I T 7 1)LE

Debian D/ T —I T 7 1 JLICIIFEDBRIDEENH D T

RyT—3I85147F ZHIDEIE
N o R R —I% PV ITXEY—=LMO/\—T 3 -debian D

1) — n —= ==s] —
ATV =/Ty T2 (FRE deb) LEI3Y _ P—F7DFr—.deb
Debian 7~ X ~—Z—HD/X1FU—/% RNwor—I% _ 7Yy IFIcJ—LO/N\—3~Y-debian O
W/ — (FrE8 udeb) LEY3ay _ 7—F5FOF+—.udeb
=N FT =T (P ITIRI—=LDY RN —I% _ 7vIFIARJ=—LO/X\—T3~-debian MO
—X) LEZ3>.orig.tar.gz

w3 . T Nwi—3% _ Py IFIXcJU—LMO/N\—T3Y-debian M
1.0 Y—X/{wT—J (Debian DEFEFSY) LEIS Y. diff.gz
3.0 (quilt) YV—X/YwZT — (Debian | /ISwHT—T% _ 7Y IFIXcJ—LMO/N\—T 3~ -debian M
DEFEED) LEZ 3> .debian.tar.gz

S —3J T7 n 1) — \—=)3g>/- ]

U—Z R — T (A NwT—2% _ 7vIFXINJU—LMO/N\—J3~-debian O

LEI3aYv.dsc

Table 2.15: Debian /w4 — I DRBBINEE

TrvF
CCTCRERNENRYT—ITA—V Y RDHREREINTUVNE T, FMl(E dpkg-source(l) ZEBT I\,

ZBEIDE usable characters (ERE regex) =i
IRwT—2% [a-z0-9][-a-z0-9.+]+ WA
IRvD: [0-9]+: =
T7 w 1) — N —3)

;ijl\J LDON—T3 [-a-7A-20-9.+:]+ DB
debian DLET I3V [a-zA-Z0-9.+~]+ =

Table 2.16: Debian /3w T — I AN ZERD (C{EARIBEL N FE

IR
IRwT—IN—T 3 VOIERLF dpkg(l) ZE> T, Hlx(E dpkg --compare-versions 7.0 gt 7.~prel
; echo $?" £ IBEHRTETIET,

EE

Debian ¥ Y X k—35— (d-) DT F U=/ wT—I (T, EED deb TIFAHL udeb &7 7 7 ILILEF E L
THEOHNZE T, udeb /AT —JERYI—FHEEBNURFIXAYVEDLDCHEBETHEVRBEHIBRL EBRE
deb /3w —ITY, deb & udeb RV T —JFRA—DNIRVIT—IBEERBLTVET, v (IvroOESE
SEKRTE>TVET,
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259 dpkg IVVER

dpkg(1) (& Debian /3w T —IBEODREE/ELAILDY—ILTY, FRBICHAOTINSK[ED(TTESUERSHD X

I —=I VWSV T—TIET Y X E—ILT BERIC. dpkg (PRICEBIIRE TR T —I&ELELI T,
1. deb T 7 T ILERER (ar -x” &)
2. debconf(1) Z{#L\’package_name.preinst” &EE1T
3. YRTLILNRVT—IRBEA VI ~—IU ("tar -x” &Zfl)
4. debconf(1) &f#L\’package_name.postinst” &7

debconf 2 X7 LICKDTIIBN & LION (B8E) DY R—EDHBIFEEALTNZ I - - DWEMNKIRTES
ER

71 AA DA

gago/nlfl]?i/{f:g/l”fo”“ylj_y BET7AIDYR ko (A—F—EFTHE
/var/1ib/dpkg/info/ IR v T —9 KT —J& DT IR =L EN3 I 7 T ILBF LI R U
2. list —DUR R

/var/1ib/dpkg/info//Swo—= NI —=IJCEDAYXR=ILENETF77ILOMD5 /\wv> 1
% .md5sums fEDNY X~

gap:r/;il:s/fpkg/lnﬁ)//‘\w—" JRYT =T YR = LOBICETT B/ v T — TR T U T
gago/;gibr{gf"g/lnfo”“”'7_" YT =4 YR = LDBEERTT B/ v T —TXI U T
ga;r/;rlr:/dpkg/mf"““”'7_" IR — DMIBROBICETT BT —I DU T~
gagr/;rlnﬁ’/dpkg/mfo”“”’7_’ IR — DMIBROBICETT BT —I DU T~

/var/1lib/dpkg/info//Rw T —<
%.conffiles
/var/1ib/dpkg/alternatives//\w

debconf Y XRFLDEHDIN VT —I D) T~

L update-alternatives IV Y RAAVSHEBER
T—I%
/var/1ib/dpkg/available IRTONRVT =TI DAFAEERR
/var/1ib/dpkg/diversions dpkg(1) AFJAHU. dpkg-divert(8) NXES 29 > T EIBEIH

. . dpkg(1) FAHTU. dpkg-statoverride(8) MR E S DINREA
/var/1ib/dpkg/statoverride =S RER
/var/1ib/dpkg/status ENRVT—ICEHT RERBR
/var/1ib/dpkg/status-old “var/1ib/dpkg/status” 7 7 7T ILOBE—THRD/ NV D7 v T

» i » 77 _ =i NEY) 757

/var/backups/dpkg . status* \;/ajr/llb/dpkg/status J7 1 ILOEZTERHUBIN/N VDT

Table 2.17: dpkg BMER T BB IRET T 7 1L

”status” 7 7 1 JUIE dpkg(1) ®2”dselect update” A2”apt-get -u dselect-upgrade” DX DY —JbICK
DTEDNF T,

grep-dctrl(l) EVVSEHMOBRERIV Y REMS E”status” &”available” XS F—5—0O—NIILIE—%&
BRERETEET,

TrvF
TETP AV =5 — BETCTIE udpkg IVYRMR udeb /\vT—IEEIFIDICAVSNE T, udpkg
OVYRIEXRUWFEISYENEA—T 3 VD dpkg IV Y RTE,
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2.5.10 update-alternative 1V > R

Debian & X5 Lu[C (& update-alternatives(8) ZFHV\TAISHANDEEIT S TO5 S LEFMEICT VA =LY
BANZZALBHDET, FIXE vim & nvi DEBD/AVT —IRA Y I L= )LENZRRTFTvi VYRR
vim EBIRU CEITIBLS(CTEXT,

$ s -1 $(type -p vi)

lrwxrwxrwx 1 root root 20 2007-03-24 19:05 /usr/bin/vi -> /etc/alternatives/vi

$ sudo update-alternatives --display vi

$ sudo update-alternatives --config vi

Selection Command
1 /usr/bin/vim
* 4 2 /usr/bin/nvi

Enter to keep the default[*], or type selection number: 1

Debian MAES (alternatives) & X 7 L, ZDFIR%E”/etc/alternatives/” DHFDI LI VO ELTRIBTLE T,
BIRFOL X(C(F7/var/1lib/dpkg/alternatives/” DHONGT BT 7 7 ILHMEDONF T,

2.5.11 dpkg-statoverride 1V > K

dpkg-statoverride(8) IV RTIRHINDIKED LEZFT(E. RV T —IJEA VI L—ILTBBRICT 71 ILIC
BEUTCELBIFMBEBEBLE—REFEDSLD dpkg() (CIETRITBHECTT, EU”--update” MEESINT 7 T ILINE
EINE. BEICHIETRRBEYPE—RICEEINT T,

( ) SER
INWT—IRFREITRI T 7TILOFBEEYPE—RE I I LEBEEMN chmod A chown Y Y RZAL)
TEEZELTEXRD/N AV —I 7V IS L—RAULEYRLET,

==}
CCTIPTIVESVFT UM KBRICIE dpkg BRSO T« LD KU —POF NI XZFEOVANLES T 7 1LY T

LATITORTH>TEWVLTT,

2.5.12 dpkg-divert IV R
dpkg-divert(8) VY RICL>TRMHEINZ T 77 ILFLEIF. T7 1INV ET T4 —ILEOBATEESZELOUL

BRI YA =L D ELSIC dpkg(l) (CETEBE T, dpkg-divert (FAR/I VT —I XA VYFFIVIRRDUT~
DEHDENTY, YXRTLEBENCNEBRICESDEFBEHNTT I E A

2.6 ENZIXFTLHSDETT

When running testing or unstable system, the administrator is expected to recover from broken package management
situation.

=
@ P =\
ccC

TEHBAIT IV DOMDHFAE>IERICUV OBV O3 VTY, BEELEILEK!
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2.6.1 Failed installation due to missing dependencies

If you force to install a package by ”sudo dpkg -i ...”to asystem without all dependency packages installed, the package
installation will fail as partially installed.

You should install all dependency packages using APT-system or ”sudo dpkg -i ...”.

Then, configure all partially installed packages with the following command.

# dpkg --configure -a

2.6.2 Caching errors of the package data

Caching errors of the package data cause intriguing errors, such as ”GPG error: ... invalid: BADSIG ...” with APT.

You should remove all cached data by ’sudo rm -rf /var/lib/apt/* ” and try again. (If apt-cacher -ng is used,
you should also run ”sudo rm -rf /var/cache/apt-cacher-ng/* )

2.6.3 HUOWI1—Y—0NHZFEEDIEFILEYE

If a desktop GUI program experienced instability after significant upstream version upgrade, you should suspect interference with
old local configuration files created by it. If it is stable under a newly created user account, this hypothesis is confirmed. (This is
a bug of packaging and usually avoided by the packager.)

RZEMEEITIBICE. MEITBIO—NIVEET 7 1ILEBEL GUI TOTSLEBIXI—~LET, BARER
HeOETBHICHVRED 7 TILORBEZTUERHEINELNIEA. (BIDHRTTHELLEIVELSICL
FL&D:)

264 EEIDIIT7TIVEFDODMRELD/I\vT—Y

aptitude(8) ¥° apt-get(1) ED. 7—ATTLARILD/IIWT—IEBI T LRIV —IDKEEZERE>T
BEITZIIT7TINEFDI7TILDT VA R—ILLEDESTZ LI EA (B2.1.68B T2,

NRYT—IXAITFIELBIS N, IRTLEBEBECLDIARBEILERY —ADT7—HTJOHEA (82.7.2&2
BTV AboB\BEICE. IV —IRERRIR O TEEINBIFERAREITZINELNTEA. T50D
KRR T CEEIZI T 77 ILEFED/IV W —I% aptitude(8) ¥ apt-get() EFE>TT VX —=ILLELDSETS
E NV T—IEERT S dpkg() (FBAR I 7 1IILE LEEET T EHKMHENZTOT S LIC IS —EHE(ICR
LET,

EE

B=BMERLEZ/AVT—I&EFESE, root R TEITIND I XFTLICEUTRITETEDIA YT TR
DYFPRRETEINBIDOT. YXFTLREXLYRD(CESEINFET, dpkg(l) (/v —I=ERETS
FBSTVNCEEZTIBDIEZEETDEIFTTI,

ZDLSEENTA Y A S—ILIRRG. FTFHVBBRREE D> TVS/3 v T —I old-package ZHIBRI NILE
BTETEI,

$ sudo dpkg -P old-package
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2.6.5 EN/\VvHT—IXTYUT~DIELE

INWT—IZOYUTFRADIVY RAMASHDEBAHTCIS—ZERUIODUTERIS—TRT LEBEICIE. /Ry
T—IBBI AT LAEEFEERTIER T ISOTHANCT YA R—ILENZ/IAVT—IDHIRRREINT T,
NRYT—IMZOEIRI O TERICNTE&EFDBE(CE. v T —IHEIBRTREEICED S BN TAEENTI,
VT =T IV T =IOV TROBEICEUTIE. RO/INVT—I XDV TFTORBEERISINET
9,

« ”/var/lib/dpkg/info//{ W/ —I % .preinst”

- ”/var/lib/dpkg/info//{w/ —3 % .postinst”

« /var/lib/dpkg/info//{wo—I%&.prerm

« ”/var/lib/dpkg/info//3 v —I% . prerm”

RO UT~OMERREBRERDKIETI Zw D& FEL root DNSIREL T,

- TR =B A UBBTEENCTS
« fTRIC”] | true” ZBAURINEMEIHICORS

Then, follow I&2.6.

2.6.6 dpkg OV Y REE> TORE
dpkg BIEB(CELARILD/S VT —IYV— LD TR Y kD — I EHEEENT — FREEHIER (CLBHIRR T TE
BEELE T, foo RuT—INBN TV TEBIRIBUEAHBERELE T,

NTDENEWAN—T3 VD foo /v —I M /var/cache/apt/archives/” (CHB /NI —IFvwvTad
FRICEDNBINEULNZTEA. (CIEHDMSIKIFNIX, https:/snapshot.debian.org/ 7 —N-1 T WSS T O—R
L7z, BEEL TV IKERD/ v —IF v v ansIE—TEFET, )

ELULT—hAHERLIZAICIE. RDOVYREFOTAIYIL—ILTBCEETEET,
# dpkg -i /path/to/foo_old_version_arch.deb

TrvF
IRXTLBRENZEBEBNTUEWVES, I82.7.10[CEMTULBDELDC LT, EDFLARILD APT I X FLEE
CTCTIRFLERESI DI LU—RIBDFEHDFE I,

N=RT 1 RONS5T—ETELWVNEER. MDITBETCHDT - LTEEERXBIRNETY,

1. Debian -7 >/ X —5 — (debian-installer) D CD Z{# > CL XF+1—FE—RTIT—kLET,
2. T—hTELVWN—RFr O EDIRFT L%&E”/target” (CVOVRLE T,
3. VWA= 3 VD foo RWT—IERDESCLTTIYIR—ILLET,

# dpkg --root /target -i /path/to/foo_old version_arch.deb

COBIE. RERN—RT v XO LD dpkg AVY RENTULTEEEL X T,
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TV

N—RF1 T LOBNOYIFLTH N, GNU/Linux DS CD THN. T—LAREFL USB F— RS JT
. RYELT—LThN., EOLSICEENTNIZ GNU/LInux ¥ XA F LATEBRRICLUTENE Y T LERE
ITBIDICERFT,

ELCOBET/IVT—IEA YR E—ILUELDE L TRASHOIKEFBRFRERDEHIC ST VALELTES LK
SEELE o> f2BAICIE. dpkg MD”--ignore-depends” Xo”- -force-depends” DA F> 3 V&> THK
FERET—N—STRIBCENTELT, COURFBEICIE. BTHEESMKFERREEET DL SICERIICE
DIRTHERH DT T, FMllE dpkg(8) EEB T L\,

R
JRTLRVESENEBEICE, YR T LEREEBAICEZ/NW I 7Y FU (HLI028FSW), JU—Y
TYRE=IERTIEINETY, CDIBC CEHEANEHITED DRIEMNICRWMERICIEUDEF T,

2.6.7 /\wH—IvvLOTavnET

EUAISHDERT”/var/1ib/dpkg/status” DRBMRE > ZJE(C(E. Debian ¥ X7 A/ w T —IRIRT—
B—REDNKELITREH D I .0\ /var/1lib/dpkg/status” 7 7 1JUIE.”/var/1ib/dpkg/status-old”
Xo”/var/backups/dpkg.status.*” ELCTHBDINDTELE T,

»/var/backups/” (FZ < DEBLIBEBRERFLTLDINDT., CNERD/IRA—FTr V3V EICB<DERVWEXT
ED

UELBENIRBEICIE. YRFLONVOPYIELUREILYIIAICBTYT VYA R=ILTBCEEREHLEFT,
rEeEX?/var/? T L O KU —DOEBREEISEHESINTE. »/usr/share/doc/” T« LI U —BHh SR>
A=ILDOH 1 RELBIBEREBTTEL I,

REBRD (T XOLY NIRRT LEBAIYX—ILLE T,
# mkdir -p /path/to/old/system

”/path/to/old/system/” [CEHWI X FLEVIOVRULET,

cd /path/to/old/system/usr/share/doc
1ls -1 >~/1s1.txt

cd /usr/share/doc

1ls -1 >>~/1s1.txt

cd

sort lsl.txt | uniq | less

H H H O R H

COIBE AVRR—IWIRENRVT—IBRKRTRINT T, ("texmf” DXL/ Vv T —IRUNDBR—TELH B H
ELNEEA. )

27 NRyvT—I8EOEYV K

2.7.1 Debian /Y v —IDFEIRSTE

ISV —I DERBAX " Tasks” DT D X LEMH D> THELTZRRNEBEL/\ W —I% aptitude TEDIFDICEMTE
9,

2 DB EDOBZ/I v =T (ICHBLY BITER OBNELICEDNI VT —IE1 VI +—=ILT BHE D ZERICIE.
BREEFEOTTIV, RCRITREFFLWLWIVI—IDRVBEEEZEZXT T,

* IWAZE (essential): yes > no
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« T )77 (area): X-1 2/ (main) > contrib > non-free

« {855 (priority): WAZE (required) > BB (important) > 2% (standard) > {3 (optional) > 4§73l (extra)
« R (tasks): ” T RO LW TR DL DL XD(ICU SNz Rvo—3
KTV =T EDRBIENTZ/IN VT —T BRI, gee ([CLD gee-10)

« IRTTV: BB Y I L= ILOEHRZ L

« changelog: X YT F(CLKBERNT v FF7—~

« BTS: RC bug ME(\C & (critical € grave € serious &UV\FND/ AT EHE))

« BTS: NI LUR—EERIGODRVWX YT F

* BTS: RIMEIESNIZ/NNT OEMRZ L

* BTS: wishlist IAFAD /1T DL

Debian (F3EEDORARETIVORS YT 7FOIITLTINDT, EOT7—NTIICIIBEEITECOIPRENDE
BB3ZDINVT—INRHEDET, CNSEESTBINIBCSHKELTTI,

272 BRELRT7—ACTY-IN5D/I\vT—I

IE

ZEWM (stable) & security updates & bullseye-updates DK SHENRICH R— LS NEHBFEDEIE
DEEANGE., BELET7—AATV—XXH5DNRvT—IJ &1 VA L—ILT D EZ. BRRICIE Debian
TA4ARIEI—3VELTYR—KLTVEE A,

testing ZEILEMS, unstable (CHBITEDFHRT7 W I —LN—=T3V0/I\vT—I% 1 @Z(FTEL
DANBIREGERICTRLE T,

1. ”/etc/apt/sources. list” 771 JLEZE L, B—N’unstable” TV YU —DHICLE T,

2. 7aptitude update” ®ETLE T,

3. 7aptitude install /SwHo—IRF” NDEITLET,

4. testing MZHDO AU I FILD”/etc/apt/sources. list” T 71 ILEEBITLE T,

5. "aptitude update” &EEfTUE Y,

COFEFEFO 7 TO—F &I DE”/etc/apt/preferences” T 7 TIVEED C EEEL L. F /e apt-pinning (C
DUVTKTCCEEHDFTEHA, TECNTIFETEEATT,

=1

@ BEULET7—N1TJY—XE&E[FESC &% Debian BMREEL TUELD T, ZDHEICE/ v —IBDE
Bt IEPBEETHRERLUEINEVTEEA. EUL/IAVIT—IJICEBREREIVE, Y XTFTLEEITCEIC
BEI3NEILNFTEA. COREEMNEGEZHMCETINERGDIET T, SVSLEEELET7—+T
V—EFESCERESKEENRIETIN, FAELUTIICDIREEIHBEHTET I EA.

RYEBT7—NAThoNRvT—I&EAYI+—ILT BHD—RIL—ILIFUATTT,

c FENATFTI=NRVT—=IDA Y +—ILISHBNEZE T,
- NENYT—I: HEROBHEL



https://www.debian.org/security/
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- V=TI TFOTS LNV —I: Btk H 31V —F) IBEHFIFERIRE
s N1 FYU—=/RvwT—I FF’Architecture: all”) DTV =L, BEZLDEERHD. RETEHDZ
Ao
- S TSU—(libec” &) M/\—T 3 VEEMN
-BEEI-—FTsUTFr—FOISLNDN—T 3 VELEY
- 71—=XJU ABI B4
— C++ D ABI sl

FE

INVT —IEHBRALZRICT VI R—ILTEDRELDICTBIEHC. —ZBOREEH non-free /AU —O5 S5 LJS
W —IJFRmRICENICY VDSINESA TSV - EEICRBEEINBZIEZEAGD I T, TAE/ AT —II(CEL
TT ABl B EOREEIIHESR T DIRETT,

=1

|y —IERANICRFIIBELATE. ARICHR—ESINTUWEWT—AT1ThS5/N 1Y —/RwY
=914V R—ILTBDE—MNICEERTIEIHD I B A f2& X apt-pinning (182.7.38B T L)) &FE>
IBEICECNIEIYTIEEDE I, chroot PELIDFTH ZwH (EL.UEB TV FE>T, MOF7—HrITHS
NFOTSLERTIDLORETTBEIRET T,

2.7.3 (BEE/IN\—Ta VDR

( ) BE
MDEBED 11— —(C KB apt-pinning DRABIIAK RS TILREEFRZBVWVLESEI LT T, AU (CHELE
BUFME apt-pinning DRI IEEHFEFNE VT E Ao

»/etc/apt/preferences” J7 1V LR E. APT YR FLIRN—T3a UNFHERE\T, BRFHFBARE/N—
JIAVERBN—TaVELFTFT, CNABERETAPT Y XFTLOREEEINSZIHEUVSTI, TTHOAR
(U R—bSNET7—NATOEFEDEEF. BENICTYITIIL—RIBIYV—IXETREITHEWT—NT1T&
NotAutomatic & V—2 SNEIELIRVEZ(FTDDT. “/etc/apt/preferences” J7 1L EZBEBE LE A

Ty
N—33 UXZHLLEIL—ILE. FIX(Edpkg --compare-versions verl.1 gt veril.1~1; echo $?”
EITNIEHERBTEET (dpkg(l) BT L),

INvT—I&8BABLET—A1THS5NOY—X EI22BTIV) HASEENICT VY IR—ILTBBEICE.
apt_preferences(5) [CEMNELDICHIELFEENDH 5”/etc/apt/preferences” J 7 1 JLEED IR/ —
TJIVICEAITBINVT—TBIRIL—IVEBRIEFI D CECL DT OV e BMILIRFEREETEE I, &
apt-pinning & [FU'X 9,

IR

@ apt-pinning ZFIFE Y 3BR(C(E. Debian (F/3 v —IOEBREEIRIELELVOT, I—F—BEN/ VT
—INEREERRERLUZLFNEVNTEE A apt-pinning (32 <(EENIRIET. EBFBNMESLSICEESHT
WBDITTIEHDIE A
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IR
7—hNA4TLARILD Release 7 7 1)L (182.5.38B T2 ) NN apt_preferences(5) M JL—JLICFELN
F 9, IZh\5. apt-pinning (& normal Debian archives ¥° security Debian archives T(&Z X 1 — I ("suite”)

BEMOTEEELE T, (CNUE Ubuntu 7—H1 T EFEEDFET), Blx(E"/etc/apt/preferences”
J7JUF T, "Pin: release a=unstable” &I TE XTI M. "Pin: release a=sid” &[ITETHE
Ao

IR
@ 3E Debian 77— 711 J%& apt-pinning D—EBICEDBRICIE. ENRRBHINTULEIRROEREZDE
BHEORERE LE I, HlXIE. Ubuntu & Debian ([3REL TES LS(CFE>TUEE A,

ER
"/etc/apt/preferences” J7TILVEERT D EELTE. INVEDEMILD X7 LIRE (182.6.6&£182.7.2&8
BTE0) M apt-pinning ZHEHDF(CTEET,

Bifili{t U /= apt-pinning 72 —w O DEHBAZERICLE T,

APT ¥ X7 Ls(E”/etc/apt/sources. list” 7 7 7 JVRICBESINEFARIGEL/ v T —IVY—-IhS5RE
M Pin-Priority TP W O L —RID/I\vT—I&BE/N—TJ3aV/IlvT—IJEULTRERLE T, ISvT—ID
Pin-Priority 78 1000 KD KFVIFHICF. COT7VvFIL—RIBDEVWSIN—I 3 VHEHHPRANDIDTI DV T L
—RTEBLSCHEDTT (E2.7.102B T L),

13w —I D Pin-Priority {E(d”/etc/apt/preferences” 7 7 -1 JUFRMD”Pin-Priority” IBEB (C TREINDH. &
DT I A —ILMERMEDONZ T,

Pin-Priority /NI —(CRAT B apt-pinning R1R

1001 RuT—=IDIDITL—RIEBBECENIVI—I&EAIIN—ILT B

990 5=FvrcDUIJ—=X7—=A4T D7 I#ILrEUTHEH

500 J—=NI7—=ACTD7TI#IL~EUTHEH

100 NotAutomatic )\ D ButAutomaticUpgrades 77— 1 D5 J#JL~& U THEH
100 1= LB IV T —I(CEH

1 NotAutomatic 7—A7 T D7 J#ILELUTHEHR

-1 & ¥ (Recommend) SNTE. NI —IEEN(CT VX F—=ILUEW

Table 2.18: apt-pinning 72 Z— v 7 (CEAT 34558 I N Pin-Priority fEEZ Y X AL E T,

H=FYEkDU =P —A1TEROELIICLTERETETET,
« ”APT::Default-Release ”"stable”;” {T&{#>"/etc/apt/apt.conf” I 7L
- apt-get install -t testing some-package” EMN”-t” 73 VD3|

P—=AATHRDT7—N1TLARILD Release 7 7 )L (IE2.5.32 T X)) [C”NotAutomatic: yes”A°”ButAutomaticU
yes” & FE N3 & NotAutomatic H\ D ButAutomaticUpgrades 7 — -1 JERESINZE T,

BT — N+ TV — XD package (CET B Pin-Priority {Bld”apt-cache policy package” DHATERRINZK

9,

- "Package pin:” TIaE B1T(d. package DdH & DEEET(FH"Package pin: 0.190” FEERXINTL\BIHE
BlZ. pinD/AVT—IN—I3VERLET,

« package £ NHDEIE[F(TRER SN TLLWBSI(C(E. “Package pin:” EVLWDTTIEHDFEHA.
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+ package & DHDEEN (FTHREZR ST N TUL\BIHE D Pin-Priority {BlE. £/1—T 3 YXFINDAAIC’0.181 700”7
FELTUREREINZET,

+ package £ DHDEEMTRAEBINTUEWBE(ICIE. £E/NN—T3a yXFIOARMIC70” 1770.181 0”2 F & L
TYRXRENZET,

« 77— 7D Pin-Priority & (”/etc/apt/preferences” 7 7 T JLH(C”Package: *” EUTER) (7 —H7
TADIIZDEMIC, ”100 http://deb.debian.org/debian/ bullseye-backports/main Packages”
FELTURRENFET,

2.7.4 Updates & Backports

There are bullseye-updates and backports.debian.org archives which provide upgrade packages for stable (bullseye).

CNSOT—H1T&EFESCIE. UTICRTLDIC"/etc/apt/preferences” 77 1 ILHICETHORELT7—N
1J&EYILLET,

deb http://deb.debian.org/debian/ bullseye main non-free-firmware contrib non-free

deb http://security.debian.org/debian-security bullseye-security main non-free-firmware <«
contrib non-free

deb http://deb.debian.org/debian/ bullseye-updates main non-free-firmware contrib non-free

deb http://deb.debian.org/debian/ bullseye-backports main non-free-firmware contrib non- <«
free

”/etc/apt/preferences” 7 7 - JUH(C Pin-Priority {EZ BATRRIICERE T DMNEBEH DT EA. LDFLL/Y
T—IBRMARIRREL S RIBEIIVDE. TIAIEDREICIDE>EEGENLE T v IITL—RAEEINET
(R253 Z2BTI0),

s BTOAYVIAL=IbENTUVBHLW/ v —I M bullseye-updates SO EKDFLW/I T =TI (T vTFH
L/_Ré—;hrgfa—o

+ bullseye-backports W51 VX k—JbLENZHW VT —IDHM bullseye-backports SN LD
LLONRWT—=IET7vFPIL—REINFT,

*package-name” & WD RBHEIND/N W T —I & ZDKEZEREREEEE bullseye-backports 7—HN1THh51>

ZAL=JLUIZVWBEICE, 7-t" A TF3 VTSV V) —XEYDEIENRSROIVY REFEVNT T,

$ sudo apt-get install -t bullseye-backports package-name

2.7.5 " #E (Recommends)” (CKD/\WT—I M1 Y X ~—ILENBDEMHELE

( ) S
OEBENDI—F—(C KB apt-pinning DRIBERFRX S TILEEEBRZOESEBI LE T, RYICHBILE
BUFME apt-pinning DRI IEE T FNEVTFEE Ao

e & 27 #EEE (Recommends)” SN TV TEBEMICIEND/S T —IMNEITCEINES LIV EEF(Z(F."/etc/apt/pref
T71IWEEBR L ZDRICETD/RVT —IERDELSICHTHICY X LUEIFNEVFEEA

Package: package-1
Pin: version *
Pin-Priority: -1

Package: package-2
Pin: version *
Pin-Priority: -1



https://www.debian.org/News/2011/20110215
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2.7.6 unstable N\S5ND/IwvT—IEH(C, testing EBLINTS

( ) S
OBENDI—F—(C KB apt-pinning DRIBERFRX S TILEEEBRZBOVESEI LE T, RY(ICHBILE
BISME apt-pinning DRI IEEFEFNEVTFEE Ao

testing ZEBIILEMS, unstable [(CHBDFEDFHR 7Y T LY —LNR—=T3avD/I\vT—IREENICT v
T L —RaENB.apt-pinning 70 Z v I DHIERICRUEI T ETOMEL 7 —H1T%&”/etc/apt/sources. list”
T71IHRIERODKISICIURRLULET,

deb http://deb.debian.org/debian/ testing main contrib non-free
deb http://deb.debian.org/debian/ unstable main contrib non-free
deb http://security.debian.org/debian-security testing-security main contrib

»/etc/apt/preferences” ZXRNDKLSICEKELF T,

Package: *
Pin: release a=unstable
Pin-Priority: 100

»package-name” £ W\DRBHID/\WT —IJEZDIKET 7 1)U% unstable 7— AT THSCDERENDTTT Y
ZA=ILLIEVES, 7-t" 2723 VEFE>TI S v kDU U —-XEYIDE XS (unstable M Pin-Priority
990 (CEB) RDIAV Y REETLET,

$ sudo apt-get install -t unstable package-name

CHEFRETIFBEE D apt -get upgrade” ¥o”apt-get dist-upgrade”(“aptitude safe-upgrade”{°”aptitude
full-upgrade”) MET(E, testing 7—AATHS1 VI L—=ILEN/RvT —I(EIRFD testing 7—7H1
J&E/E>TPZYvIFIEIL—RKU, unstable 7—A1THS1 VX ~—IbENniz/tvT —J(FEFHD unstable 77—

N1 TE@FEO>TT7VvIOL—RULET,

( ) R
"/etc/apt/sources. list” 7 71 JLH\ 5 "testing” DIEEEHIFRLEVWLSISEFEL T J,"testing”
BEMNZDH(CEVNE, APT Y XFTLIIEHO® unstable 7— N1 &FE>TFVvIFIIL—RLE T,

TavF

EEILBIBED T &I /etec/apt/sources. list” D7 7 JLEIREL Tlunstable” 7—HrJIER%Z O
XURT7ORLET, CDIDCET. BN unstable 7— N1 T(C LD T unstable 1 VX ~—JLE
NEERVT—IFTFYvIHL—RUELLIEDEI M, "/etc/apt/sources. list” 7 7 7 JLRICIEBENRZTE
TP7YvIT7—rkOTOCIREBLEDRCEES (TENE T,

TV

€ L"/etc/apt/preferences” 7 71 JLATPin-Priority: 100" OO D(C"Pin-Priority: 1" AREAL)
Shiciza(d. "/etc/apt/sources. list” 7 7 1JLOHD "testing” IBEAMHEIBRE N KL S & Pin-Priority {B
(& 100 D1V X +—JLiBEH/V v T—(d unstable 7—ATTICL DTV IFIIL—REINBHBREHDFIEA.

RAD”-t unstable” (CLD TV X L—JLELI(C, unstable DRFENR VI —IZBEFMIEBIFL Z VA,
»/etc/apt/preferences” J7 1 EEDZD Y I ICINS/NRvT —IEBRRNIRDELSICUISLET,
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Package: package-1
Pin: release a=unstable
Pin-Priority: 700

Package: package-2
Pin: release a=unstable
Pin-Priority: 700

MET, B%E/NR VT —I(CBEU T Pin-Priority (EMBESINET T, HIXIERFD unstable /AI—I 3D
M”Debian J T 7 LV X” EREBERTEBIIT 3263, ”/etc/apt/preferences” 7 7 1 JULICRDIEEERE L
F9,

Package: debian-reference-en
Pin: release a=unstable
Pin-Priority: 700

Package: debian-reference-common
Pin: release a=unstable
Pin-Priority: 700

TrvF
C M apt-pinning 7O Zw D (d stable 7—H1T&EEBIL TLIBRICEBMTT, EEDRRBRTE. XE/ v
T—Z(F unstable 7—H1THS 1 VXA =ILUTESETULDERZRETULI,

2.7.7 experimental h'o5D/IwT—IJEH(Z, unstable ZEULNTS

R(C unstable ZEIILEMS experimental (CHBDFEDHFHRT7 v T LU —LN—=T3avD/\vT—I&E
DIAL apt-pinning 7O Z v IO DFIERLE T, IRTOMEBILT—N-1T%”/etc/apt/sources. list” T 7
JVIERDELSICYRRLE T,

deb http://deb.debian.org/debian/ unstable main contrib non-free
deb http://deb.debian.org/debian/ experimental main contrib non-free
deb http://security.debian.org/ testing-security main contrib

experimental 77— T MF T # —JU O Pin-Priority fE(&. NotAutomatic 77— 11 J (IB2.538B T3 () &k
MDT. BIC 1(<<100) TY, experimental 7—HA T ICHBIFE/NvIT—I&ERLOT7 v FHL—REICEHEN
[CEBIFL LS E LKLBRD, ”/etc/apt/preferences” 7 7 1 JUHT experimental 7—HN1 T &/ESZHIC
Pin-Priority {BZ BATRMICERE T DHEIHD T A

278 NRwor—IoEEgmSHoyO—REe7vIIL—RK

&S
@ MOBEDI—Y—(C LB apt-pinning DRIABRIR S TIVREEERBOESEI LET, AY(CHBLR
BIAE apt-pinning OFIR & (FE(FNUEVNFEE Ao

apt Rwor—JZ@ENRvT—IJnE#HMITYO-—ROYR—ITBIERAD cron X)) F~”/etc/cron.daily/apt”
AEWEINTUVNE T CHRXDU U F~(Funattended-upgrades /ST —I &1 VX —ILI B ETEHE TV
L —RETOEENERE ULE T, CN5I(E. ”/usr/share/doc/unattended-upgrades/README” (CEEiRE N
TWLBKDIC, ?/etc/apt/apt.conf.d/02backup” &”/etc/apt/apt.conf.d/50unattended-upgrades”
DHEDINSA—F—THNRILETEZET,
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unattended-upgrades /3w —IJ(FEARMI(C stable Y XFLDEF1VFTr—FPvITITL—RDEHTT,
BIF(D stable Y X T LM, BEI7Z Y IO L —RTESINZIBERYER, CFaVFT+—T7vIFIL—RMNTTICEH
CletFaUF+—HR—ILHhSDBABICLD I ITFLMENDEINZBERELID/NSTVES, ISSA—=F—&ERD
KOCHRELTCEHTVIIL—REITDINDE—E1TI,

APT: :Periodic: :Update-Package-Lists "1";
APT: :Periodic: :Download-Upgradeable-Packages "1”;
APT: :Periodic::Unattended-Upgrade "1”;

unstable Y XFLEMFEO>TUVBHBAICIE. BEI7 Y FIIL—RIBEIITLIEVWDOEIMEEICENNDDT,
ZNEUEKEVWTL &S, EAMK unstable DIBETE. RICEBI X DEERIC/ AW —IESDVO-RTS
RSA—B—EHRBETAIISOT1TET VIO —RETIOHDEEETFNLIZVUTL &£ S,

APT: :Periodic: :Update-Package-Lists "1”;

APT: :Periodic: :Download-Upgradeable-Packages "1”;
APT: :Periodic: :Unattended-Upgrade "0";

2.7.9 APT D&LB5F D vO— RN\ RIEDHIR

APT [ LB D YO— RN/ Rig%EFHlz & 800Kib/sec (=100kiB/sec) (CHIFR LIz LWES(C(E. APT D/ISA—5—
ERXRDELDICEELZET,

APT::Acquire::http::D1l-Limit "800";

2710 BRSOV IL—RK

-
@ MOEBEDI—T—(Z KD apt-pinning DFRIBFAK RS TILEREZEMBOLEEBI LT T, AYICHELR
BUFME apt-pinning DRI IEEHFTEFNE VT E Ao

=1

@ Debian T3 LTI AT VI L —REERICHR—FULEEA. BREODETULEND—EELTOH
KITEINBRETT, COLVDIRKRTHBICENDINDESTF, ZLDBERICOFTEET S ERSNT
WET, EBLYRTLATIEELENEICETCHEERT—S—ENvIT7v I, BUHSHFEI T
LEBI1VA=ILLE T,

BNV XT LTV TFIL—RHSOETIBROHIC, BHEN-—IJ3aVERELTHLLWZ —ArTHSHWT
—NATRIDVILU—RIBICEMRSFILVKHNEULNTEA E2738BTEV), CNiE. AEE dpkg -1
broken-package_old-version.deb” IV Y RERTI BRELHFEZ ULV TELIKIBAETT (H2.6.62
BTFIU),

RICET LK SE”unstable” ZIBIF Y 5”/etc/apt/sources. list” J 7 1T ILFDTERLE T,

deb http://deb.debian.org/debian/ sid main contrib non-free

ZN%Z testing ZBLMNMIBLDITRERBALF T,

deb http://deb.debian.org/debian/ bookworm main contrib non-free

»/etc/apt/preferences” ZRNDKXSICEELF T,
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Package: *
Pin: release a=testing
Pin-Priority: 1010

»apt-get dist-upgrade” EEfTUT. YXATLERKICDE>TRYT—IDIITVTL—REEHILE T,
COBEBIIVIL—RDETIOERIM”/etc/apt/preferences” 7 71 ILEHIBRLE T,

TrvF

IKEBROMEERINRE IR, TEBRFZLLD/I VT —IEHIER (remove T. ST2HIBR purge TIEH D F
BA) LET, IXRTLDIO VG L—ROEHICEFFHTU DAD/I AT —IEHIBRE TV I —ILUIKIF
NEWFEUWNERINF H AL Linux I—XJILPT—LO—5—+° udev > PAM 2 APT X v kT —DBERD
INVT =IO ENSDERET 7 T IVICIIBFISEERRETT,

2711 #HENN\wH—IETFvTIO—-RLIEDOH?

»/var/1lib/dpkg/available” ¥2”/usr/share/doc/package_name/changelog” MH(C ) A SN XA VT
FTORHEINE” EHR/ VY T —IEEHMOERICVLBZDA (CEALTOKEKHDIBHRERHELIIN NvT—I&=X
BRICTZ7vITO—RZEURARED>EODULE A, devscripts /3wT—IHM who-uploads(1) (& Debian DY —
ZNRT—IEERICT7Yv TO—RUEAZBELZET,

2.7.12 equivs /{wi—3

Y—Z2HhS5FO5S5L%EIVI{7ILUT Debian /3w —IE BRI EVBRICIE. ENESEBR(CO— /)L T Debian
{ELT/IAwT—3 (*.deb) LT, 7 —N1TEFESORFZELUVTT,

ULH\L., ZO5SLEY—XN5TOV/IS1ILLT?/usr/local” [CT VYR R—ILT B EERBARKRCIE. /SvT
—IIKGERERREBEIEIHOBEODFERE LT equivs EFESHERHZIHELNFTE AL

Package: equivs

Priority: optional
Section: admin

Description: Circumventing Debian package dependencies

This package provides a tool to create trivial Debian packages.
Typically these packages contain only dependency information, but they
can also include normal installed files like other packages do.

One use for this is to create a metapackage: a package whose sole
purpose is to declare dependencies and conflicts on other packages so
that these will be automatically installed, upgraded, or removed.

Another use is to circumvent dependency checking: by letting dpkg
think a particular package name and version is installed when it
isn’t, you can work around bugs in other packages’ dependencies.
(Please do still file such bugs, though.)

2.713 TERIIATLADINVHT—IBE

stable Y XFLDHWRT7 v FITL—ROEHICF. EOREBATY—INRVIT—IJ&FE>THRVIT—IEVEII
RIBORHFXLUVTT, C5FBETNRYT—IREFERICEIBIKENDLT v FIL—RE ULEVWTEHX
EB

stable Y XFLDEHD”/etc/apt/sources. list” T 71 JLICRODI VY RU—&EEBMULE T,
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deb-src http://deb.debian.org/debian unstable main contrib non-free

AVITIVT BDICRBIE/NR VT —I&EA VY AR—ILLY—INRwT—I&SHDO0-RZELET,

apt-get update

apt-get dist-upgrade

apt-get install fakeroot devscripts build-essential
apt-get build-dep foo

apt-get source foo

cd foo*

@ e HH KK

N O R— = CRHBIEERIC(E. dpkg ¥ debhelper FEDV—ILF T VR —IENVIOR—K~/\WT—I&
}Eﬁb\t)ﬁ\yj’j—f_ l\bafa_o

REETLE I,
$ dch -i

»+bpl” &S (IH(FBEE LT, »debian/changelog” F /AW —IN—=I 3 VEXICENHD
ROELSICLTIRYT—IEEIRLVLI AT LT YR =ILLET,
$ debuild

$cd ..
# debi foo*.changes

2714 APTDOHOTFOFIH—/\—

Debian 7 — A1 TDREV TV DI 3 VETEZS—FDET A ATEBMERY RT—DOD/N\ Y RIBOKVL D HE
FAEULTINDT.LAN LICEL DI X T LEBELU CULBBRICIFAPT DI2HOO—-NILOTFOF Y —/N—ERE
THICEEBZBXDNDIFRUVC ETILAPTIE.apt.conf(5) &hHV’/usr/share/doc/apt/examples/configure-index
[CERBAS Nz K SICL T, SRAD squid DEXSED T v T (http) TOF Y —/1— (B6SEBRB TSV EFESLD
[CERETET T, "$http_proxy” BIBZHICKLDEREIE. ”/etc/apt/apt.conf” T 71 ILHDEREXLDEBELL

ESER

Debian 7—A JERAOZOFIY—ILARAH D E T, EERICHESRICBTSEF T v I TSI,
b

Ruo—o RZFaY 2 BTz

. Debian 7— AT I 77 ILOFrvra170F I —/1— (3
approx V0, 10 610 | vk iuEnz ocaml OS5 L)

o Debian 3w T —TJEVY—XT 71 ILDF v v 170+
apt-cacher V.0, I.0 266 (Perl FOI5'S L)

o VIRDI7—RuT—J0EmESOFrv1T70F
apt-cacher-ng V4, 1.5 1816 (AVITILENE G FO5S L)

Table 2.19: Debian 7 — AN JEREO IO+ Y—ILDHYJ X~

==

Debian MEZDT7 — N1 ITBEEBRULERIC. COLSHEEROTOF IV —ILIE/NVvT—IX VT
CLBT—FDEENRET., —EHAEXLLLEDCERHDET, —7. INADD T VT (http) 7O
FUSLBHNBRETI LZDLSERIICEDITNDEB/ETI,



https://ja.wikipedia.org/wiki/Local_Area_Network
http://packages.debian.org/sid/approx
http://qa.debian.org/popcon-graph.php?packages=approx
http://packages.qa.debian.org/a/approx.html
https://ja.wikipedia.org/wiki/Objective_Caml
http://packages.debian.org/sid/apt-cacher
http://qa.debian.org/popcon-graph.php?packages=apt-cacher
http://packages.qa.debian.org/a/apt-cacher.html
http://packages.debian.org/sid/apt-cacher-ng
http://qa.debian.org/popcon-graph.php?packages=apt-cacher-ng
http://packages.qa.debian.org/a/apt-cacher-ng.html
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2.715 /\wH—IEEBOEMNMESEXE
Rwr—IBEICEL CRRONENS ST SICEETEET,

s NV —IBBO—RHNNE:
— aptitude(8) & dpkg(1l) & tasksel(8) & apt(8) & apt-get(8) & apt-config(8) & apt-key(8) & sources. list
& apt.conf(5) & apt_preferences(5);

— ”/usr/share/doc/apt-doc/guide.html/index.htm1” &”/usr/share/doc/apt-doc/offline.html/ind
from the apt - doc package;

— aptitude-doc-en /YwT—IJ(CADTULD, ”/usr/share/doc/aptitude/html/en/index.htm1”
« IFR T’ Debian 7— 11 J(CET B NE:

— Debian 7 =N TDERDRY Z—[d Debian RU 2 —¥ =177, 5 2 & - Debian 7 =N TITREINTU
ESER
— ”Debian BAFE ') 7 7 L >V X 55 4 E Debian BIFEMFIARAIAE/L') Y — X 4.6 Debian 77— 1 T7 &,
— ”The Debian GNU/Linux FAQ, Chapter 6 - The Debian FTP archives™.
+ Debian 1—Y —[@A(F @ Debian /3w —I{EHRD AFGE:

— ”Debian Maintainer [A(TZRE".



https://www.debian.org/doc/debian-policy/ch-archive
https://www.debian.org/doc/manuals/developers-reference/resources.html#archive
https://www.debian.org/doc/manuals/debian-faq/ftparchives
https://www.debian.org/doc/manuals/debmake-doc/
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Chapter 3

> X7 LOFIERL

Debian ¥ 27 LN FICEEIG NRESNBNDH > TVBC &3V X7 LEBEL UTERATY, ERCHEA
BN VX —LEN/ VT —IDY—IPUBRICH B EIFE X, REDABACE > TESE & 0 EAEB
EFT,

Here is a rough overview of the key points of the Debian system initialization. Since the Debian system is a moving target, you
should refer to the latest documentation.

 Debian Linux Kernel Handbook is the primary source of information on the Debian kernel.
« systemd (CERI BV XFTLOT— 7 v TFFOLRIE bootup?) (CEERINTULD, (BRFFD Debian)

+ UNIX System V Release 4 ([CEHT BT X T LNDT—r7 v FFOLRE boot(7) (CHERINTULD, (BED
Debian)

31 TSy ITOCIOHE

AVE1—F—IRFLE. BREBAAARY QNS I—Y—(CHEEDTHBUIEAIRL—FT 1 YT XFTL(0S) &
RHIBZITT—~IALSy IO EHEBEBL XTI,

BHbDlEY. T I =IOV h—)L%&E LIZHEBIRIE PC TSV T+ —LICRELVERLE I,

HANL T -~ RSy P POLIE4EOT Y DL DSTY, FEOOT Y LEROBEOOT Y MY XFT LD
JkO—-)LES|IEHET I,

- I83.1.1

- J83.1.2

- J83.1.3

- 183.14

EE3A. CNSICEAUVTREBZIREETDCEITETT, HlxE. Bo/BETEARAN—XILEIV/IRTILLE

1BE8. = Debian YV XFTLDXFTVvITEXFVvITEET, BPBEBEBTHERIDETIE. HEOIIFTLRCD
RICEDTUBERDDIFIEVWT TS LY,



https://kernel-team.pages.debian.net/kernel-handbook/index.html
https://ja.wikipedia.org/wiki/ブート
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3.1.1 1EH: UEFI

The Unified Extensible Firmware Interface (UEFI) defines a boot manager as part of the UEFI specification. When a computer is
powered on, the boot manager is the 1st stage of the boot process which checks the boot configuration and based on its settings,
then executes the specified OS boot loader or operating system kernel (usually boot loader). The boot configuration is defined by
variables stored in NVRAM, including variables that indicate the file system paths to OS loaders or OS kernels. An EFI system
partition (ESP) is a data storage device partition that is used in computers adhering to the UEFI specification. Accessed by the
UEFI firmware when a computer is powered up, it stores UEFI applications and the files these applications need to run, including
operating system boot loaders. (On the legacy PC system, BIOS stored in the MBR may be used instead.)

3.1.2 2EH: J—+~O—5—

J—hrO—5—(F UEFI (LK > TREITNS T -+ TOCLIND 2EBETY, ZNEIXFTLDA—RILTX—T &
inird T X—J&EXEU—(CO—R UL, ZNSICTYRO-IVESIEWMET T T, D inivd T X—J(FI—kT 71
WIRTFLARX=IT, ZOYR—KEFFEONZT—~O-5F—(CLDFT,

The Debian system normally uses the Linux kernel as the default system kernel. The initrd image for the current 5.x Linux kernel
is technically the initramfs (initial RAM filesystem) image.

ZL DT —O-FEBREFT TV 3 VAFIARIEETY,
g

J—FO-

Ryor—o RT3V 2 initrd H— BTk
GRUB This is smart enough to understand disk
grub-efi-amd64 1:261 159 HR—k UEFI partitions and filesystems such as vfat,

ext4, -+ (UEFI)

This is smart enough to understand disk
grub-pc V:23,1:708 534 TR—~ GRUB 2 partitions and filesystems such as vfat,
ext4, *++. (BIOS)

GRUB2 D7 —FAIGEEL XF 31—
grub-rescue-pc V0, I:1 6422 | YiR—k GRUB 2 IX—IJ(CD &TOVE—)
(PC/BIOS /A\—33 )

N—FRF« XD EDEOH—NIEIC

lilo V0, I:1 697 HR—k Lilo HELET. (B
. . _ . 1509660 J 7 1LY X7 L=IEREL
syslinux V:3, I:41 344 HR—~ Isolinux 9. J—k CD ICEDONT LT T,
MSDOS 7 7 1JU> X5 L (FAT) ¥
syslinux V-3, [:41 344 HR—k Syslinux BLEd9, J—r~JOvE—TED
nZ9,
. . _ . #1L U2 X5 L7 FreeDOS/MSDOS
loadlin V:0, I:0 90 HR—k Loadlin S 2T LASREENET .
Neil Turton | MSDOS DODMBRZREIT ST U—
mbr V:0, I:5 50 T R—~ O MBR VIRIDIFP—TY, T1RXDI—

F1YIAVEBRYIBLEITY,

Table 3.1: J—k~O—5—MNJ X

B

@ grub-rescue-pc /SW T —I DA A—INSE> e T—rAIEEL L X F1—XF7 7 (CD A DOVE
—)BLUICT—rO—5—ZHLTEVWTERA. CNETZXHDE. N—RTFTr AT LICKETD T —~
O—5—ME\EEI T LOBINTETET,

For UEFI system, GRUB2 first reads the ESP partition and uses UUID specified for search.fs_uuidin”/boot/efi/EFI/debia
to determine the partition of the GRUB2 menu configuration file ”/boot/grub/grub.cfg”.



https://ja.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://ja.wikipedia.org/wiki/EFIシステムパーティション
https://ja.wikipedia.org/wiki/EFIシステムパーティション
https://ja.wikipedia.org/wiki/Basic_Input/Output_System
https://ja.wikipedia.org/wiki/マスターブートレコード
https://ja.wikipedia.org/wiki/ブート#.E3.83.96.E3.83.BC.E3.83.88.E3.83.AD.E3.83.BC.E3.83.80
https://ja.wikipedia.org/wiki/Initrd
https://wiki.debian.org/initramfs
http://packages.debian.org/sid/grub-efi-amd64
http://qa.debian.org/popcon-graph.php?packages=grub-efi-amd64
http://packages.qa.debian.org/g/grub-efi-amd64.html
https://ja.wikipedia.org/wiki/GRUB
https://ja.wikipedia.org/wiki/GRUB
http://packages.debian.org/sid/grub-pc
http://qa.debian.org/popcon-graph.php?packages=grub-pc
http://packages.qa.debian.org/g/grub-pc.html
https://ja.wikipedia.org/wiki/GRUB
http://packages.debian.org/sid/grub-rescue-pc
http://qa.debian.org/popcon-graph.php?packages=grub-rescue-pc
http://packages.qa.debian.org/g/grub-rescue-pc.html
https://ja.wikipedia.org/wiki/GRUB
http://packages.debian.org/sid/lilo
http://qa.debian.org/popcon-graph.php?packages=lilo
http://packages.qa.debian.org/l/lilo.html
https://ja.wikipedia.org/wiki/LILO
http://packages.debian.org/sid/syslinux
http://qa.debian.org/popcon-graph.php?packages=syslinux
http://packages.qa.debian.org/s/syslinux.html
https://en.wikipedia.org/wiki/SYSLINUX
http://packages.debian.org/sid/syslinux
http://qa.debian.org/popcon-graph.php?packages=syslinux
http://packages.qa.debian.org/s/syslinux.html
https://en.wikipedia.org/wiki/SYSLINUX
https://ja.wikipedia.org/wiki/File_Allocation_Table
http://packages.debian.org/sid/loadlin
http://qa.debian.org/popcon-graph.php?packages=loadlin
http://packages.qa.debian.org/l/loadlin.html
https://en.wikipedia.org/wiki/Loadlin
http://packages.debian.org/sid/mbr
http://qa.debian.org/popcon-graph.php?packages=mbr
http://packages.qa.debian.org/m/mbr.html
http://www.chiark.greenend.org.uk/~neilt/
http://www.chiark.greenend.org.uk/~neilt/
https://ja.wikipedia.org/wiki/マスターブートレコード
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The key part of the GRUB2 menu configuration file looks like:

menuentry 'Debian GNU/Linux’ ... {
load_video
insmod gzio
insmod part_gpt
insmod ext2
search --no-floppy --fs-uuid --set=root fe3eldb5-6454-46d6-al4c-071208ebe4bl
echo "Loading Linux 5.10.0-6-amd64 ...’
linux  /boot/vmlinuz-5.10.0-6-amd64 root=UUID=fe3eldb5-6454-46d6-al14c-071208ebe4bl «+
ro quiet
echo "Loading initial ramdisk ...
initrd /boot/initrd.img-5.10.0-6-amd64

7

}

For this part of /boot/grub/grub. cfg, this menu entry means the following.

EXRE THIE

GRUB2 modules loaded gzio, part_gpt, ext2

root file system partition used partition identified by
UUID=fe3el1db5-6454-46d6-al4c-071208ebedbl

kernel image path in the root file system /boot/vmlinuz-5.10.0-6-amd64
”root=UUID=fe3eldb5-6454-46d6-al4c-071208ebe4dbl

kernel boot parameter used -
ro quiet

initrd image path in the root file system /boot/initrd.img-5.10.0-6-amd64

Table 3.2: The meaning of the menu entry of the above part of /boot/grub/grub.cfg

TV
You can enable to see kerrnel boot log messages by removing quiet in "/boot/grub/grub.cfg”. For the
persistent change, please edit "GRUB_CMDLINE_LINUX_DEFAULT="quiet””linein”"/etc/default/grub”.

TAvF
You can customize GRUB splash image by setting GRUB_BACKGROUND variable in "/etc/default/grub” point-
ing to the image file or placing the image file itself in "/boot/grub/".

»info grub” & grub-install(8) Z&£B T\,

3.1.3 3 E¥H: == Debian ¥ X5 LA

= Debian Y XF LT —r~O—5F—([CLo>TEHTNZT—TOLIXDIRETT, XEY—LTIL—KT 7
TIWIRTLEETICIRATLN—RIVERITLE T, CNEA T3 v0RBTOCIDERRETI .

FE

" =~ Debian Y XF L (FEBEBNCH 3IBBEN T — OV REARANERCERI BEHICIE>EEETT, C
N T LIE—HRIC initrd & AV initramfs Y X T LAEFENTUVWE T, BLEOXEY — LD X5 Ll Debian -1
VA= —TEHEOHNTVZET,

*/init” KDV TR ECHDXEY—LEDIV—rT7AIVI X F LTRAICETINZTOIS LTI, eNEI1—
Y—ZETH—RIVEFEELROERBICIY SO L& M TOT S LTI, CD=Z Debian ¥ X7 Ll
AL VNT—=TFOCIMETBRICA—RILVET 2 —ILEEBMULEZD. L—tT 7L X FLERBS{EINE
T7AIWIRFTLELTVYIYRTBEDT - TOCIOREMERHEL T T,



https://ja.wikipedia.org/wiki/Initrd
https://www.debian.org/devel/debian-installer/
https://www.debian.org/devel/debian-installer/

Debian Y 7L 2V X 83/244

« initramfs-tools T initramfs BMERR S NIZIHE(C(E7/init” OS5 S ALY TILFO5 S LTI,

- "break=init” EEN—XIT—r/ISX—=5 =L TEZXDE. ALPOT—~TFOLXICEIDIAH root &/
IIVEEBBTETEIT, COMDEIDIAHFRMEZ /init” ROUTFRESBTIV, COY T IIVBEEHERD
BERON\—RODI7—&FHICRBETET I THogEINTUEd,

- CMX=Z Debian Y X F ACTHATEELIOV Y R(IMEEZHI > 1c IV Y BT, EIC busybox(1) £0L\S GNU W
—JLTREEEINF T,

« dracut T initramfs MER S NZIBEIC(E7/init” TOTS LN F U —D systemd TOTS LTI,
— C(M=Z Debian Y X T LTHNARREL IV Y R(IKEEREHI D /= systemd(1) BIETY,

( ) ER
FHLDHFDIL—ET 7L XFLALETE, mount AVYRICE-n"F T3 VEFESBERHD X
ED

3.1.4 4EXH: @E0 Debian X7 L

JHE D Debian = X7 Ls[d=Z Debian ¥ X F LI K> THEINDI T —+TOCIXD 4EEEHTYI, = Debian X
FTLDYXFTFLAN—RIVECDEREBTCTCERTINGRITIE T, L— T 77 XFTLRXEY —EHSARY(T/\
—RFrROLEICHDT7AIVI T LICTIDEZSNE T,

ZLDTOISLERBENTDIET —TOCXETS nit OS5 LG PID=1 TRADTOTSLE UL TETIN
F9,init FOTSLDT I A—ILEDT 71 IU/IRRIF”/sbin/init” T M, ”init=/path/to/init_program”
DESEN—RIVT—RISSGA—I—[CLDEETEEI,

Debian 8 jessie (2015 & U — X)) IETI(E”/sbin/init” (&”/1ib/systemd/systemd” (C LU YO ETNTULF
ER

TAvF
HEENDY AT L LEDORERED init IV R(E"ps --pid 1 -f" AVYRTHEEBTETEI,

TrvF
T—hrO0tXEE5RILT BEFDOT + v & Debian wiki: BootProcessSpeedup 2B T &0\,

3.2 Systemd init

CHOEHTavIFPID=1EEF D, nit 7OLX) M systemd(l) TOTSLMRENDKSICIYIF LERLENIT DDH
ZHBALE T,

The systemd init process spawns processes in parallel based on the unit configuration files (see systemd.unit(5)) which
are written in declarative style instead of SysV-like procedural style.

The spawned processes are placed in individual Linux control groups named after the unit which they belong to in the private
systemd hierarchy (see cgroups and I54.7.4).

The unit configuration files are loaded from a set of paths (see systemd-system.conf(5)) as follows:

« ?/1ib/systemd/system”: OS DF T # JL=DFRET 7 1)U
- ”/etc/systemd/system”: OS T I AIVRRE T 7AW EA—N—S1 RIBI AT LEBERE I 7 1)L



https://en.wikipedia.org/wiki/Init
https://wiki.debian.org/BootProcessSpeedup
https://www.kernel.org/doc/html/latest/admin-guide/cgroup-v2.html
https://ja.wikipedia.org/wiki/Cgroups
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IRy r—3 ®7av | 57| s
systemd V857, 1:951 | 9572 | LATMEDTEO DAY MKEFD init®) 7 —€Y
(sysvinit {{&)

S R = = a0 57 °

systemd-sysv V:830, 1:950 | 72 sy:s\\temd\'C sysvinit Z BRI SOCHRL, v=17LR
—JEJvo
1n1t-system-he1pe{/:5694’ 1:961 | 140 sysvinit & systemd B&EYIDE X S4BV —)U
initscripts V:51, [:197 177 AT LOBFHEBFIEDTESHDIT I TR
sysvinit-core V:6, 1.7 342 System-V /& init(8) 1—F7 YT 1 —
sysv-rc V:101,1:210 | 85 System-V XS VY UARIVEE XD Z XL
Vi >4 —
sysvinit-utils | V:906,1:999 | 100 '.S.}.I)stem VIE1—7 + U7 +— (startpar(8). bootlogd(8).
1sb-base V:899, 1:988 | 12 Linux Standard Base 3.2 @ init X U 7 ~EEEE
] 1 P E \\
inssery V:132,1:208 | 153 L_S)]i initd DU THAFEREEVN T - NEFZEBEIT Y
o Linux M 31— T —XR=XUTRDIT7—(CLBTX

uswsusp Vi, I:4 714 RYUREBSEHDY—)L
kexec-tools Vi1, 1.7 286 kexec(8) UT—FDEHD kexec V—JU (T—LJT—F)
systemd-bootcharfty,, ., 132 | =R FPOCRDI—TFYVYRTFTSAH—
mingetty V0, 1:3 38 J>Y—]LEH getty(8)
mgetty V:0, 1:0 315 1T T I VRETLEORE getty(8)

Table 3.3: Debian ¥ X LONT—rI1—F 1 UF1—NDJ I

« ”/run/systemd/system”: 0S 7 I AL BRET 71 IVEZ —/NN—S1 RIBIRTFTRERINDIEZET 77U

MEMKEBRIE"Wants=""Requires="."Before=""Af ter="---("MAPPING OF UNIT PROPERTIES TO THEIR IN-
VERSES”insystemd.unit(5) 2R) FNHERERICL D> THREIND Y Y—XNDI Y ~O—JUI& (systemd. resource:
BB) ([CL>TEEHIND,

it FET 7 1ILDY Y T v w I XCEDT 1 FERAHF T :
« *service (I systemd NIV RO—JILULED X—/{\—N1XITB3TOCXELZRLFE T, systemd.service(5)
SR,

« *.device (& sysfs(5)RIC udev() TNNATAVYU—ELTREINS T /N1 XZLRL T T .See systemd. device(5)
=2RIESTV,

« *mount (& systemd MOV ~RO—JILLTEDX—I—N1XFTBT71IIRATFLDVY IV RRT Y RESRL
F 9, systemd.mount(5) EEBLEE L\,

« *automount (& systemd MIY LO—JILUEDX—/\—NN1XIB3T 7Y XTLOEBMVI VLRIV RE
ERLF T, systemd.automount(s) EBBLEE 0\,

« *swap [ systemd MOV ~O—JLOPRX—/RA—NAXFTBDXTVIFITFTNA P T 71 ILEZRL E I .systemd. swap(s
Z2RIZT0,

« *path (3 systemd N/ A\ XEETREFNT SZHICERTD/IXELRLT T, systemd. path(5) EERBRZE 0,

« *socket (& systemd MYUT v REETEHITBZLHICOAY RO-ILLEDX—/I\—NT1XTBDYT v RESRRL
F 9, systemd.socket(5) EEBIZE0\,

« *timer (I systemd NI« V—EETREITZLHICIVO—ILLEDX—I\—NN1XTBIrV—%&Dh L
FY, systemd.timer(5) ZERIETL),

« *slice (¥ cgroups(7) TUV—XEEEBL I I, systemd.slice(s) EERIIZTL,



http://packages.debian.org/sid/systemd
http://qa.debian.org/popcon-graph.php?packages=systemd
http://packages.qa.debian.org/s/systemd.html
http://packages.debian.org/sid/systemd-sysv
http://qa.debian.org/popcon-graph.php?packages=systemd-sysv
http://packages.qa.debian.org/s/systemd-sysv.html
http://packages.debian.org/sid/init-system-helpers
http://qa.debian.org/popcon-graph.php?packages=init-system-helpers
http://packages.qa.debian.org/i/init-system-helpers.html
http://packages.debian.org/sid/initscripts
http://qa.debian.org/popcon-graph.php?packages=initscripts
http://packages.qa.debian.org/i/initscripts.html
http://packages.debian.org/sid/sysvinit-core
http://qa.debian.org/popcon-graph.php?packages=sysvinit-core
http://packages.qa.debian.org/s/sysvinit-core.html
http://packages.debian.org/sid/sysv-rc
http://qa.debian.org/popcon-graph.php?packages=sysv-rc
http://packages.qa.debian.org/s/sysv-rc.html
http://packages.debian.org/sid/sysvinit-utils
http://qa.debian.org/popcon-graph.php?packages=sysvinit-utils
http://packages.qa.debian.org/s/sysvinit-utils.html
http://packages.debian.org/sid/lsb-base
http://qa.debian.org/popcon-graph.php?packages=lsb-base
http://packages.qa.debian.org/l/lsb-base.html
https://ja.wikipedia.org/wiki/Linux_Standard_Base
http://packages.debian.org/sid/insserv
http://qa.debian.org/popcon-graph.php?packages=insserv
http://packages.qa.debian.org/i/insserv.html
http://packages.debian.org/sid/uswsusp
http://qa.debian.org/popcon-graph.php?packages=uswsusp
http://packages.qa.debian.org/u/uswsusp.html
http://packages.debian.org/sid/kexec-tools
http://qa.debian.org/popcon-graph.php?packages=kexec-tools
http://packages.qa.debian.org/k/kexec-tools.html
http://packages.debian.org/sid/systemd-bootchart
http://qa.debian.org/popcon-graph.php?packages=systemd-bootchart
http://packages.qa.debian.org/s/systemd-bootchart.html
http://packages.debian.org/sid/mingetty
http://qa.debian.org/popcon-graph.php?packages=mingetty
http://packages.qa.debian.org/m/mingetty.html
http://packages.debian.org/sid/mgetty
http://qa.debian.org/popcon-graph.php?packages=mgetty
http://packages.qa.debian.org/m/mgetty.html
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« *scope (I XTFLTOCVINES%E systemd D/INRXA VI —T1—XREAVTCEBIIZHICTOTSLTIE
5NFEJ, systemd.scope(s) B EE L\,

« *target (MWD wmit FRE T 7 T IIVEHIEDE THREIRKRABPSRE/ED T I, systemd. target(s) EE2RES
Lo

X7 LDEH (init) NS & systemd O X (F (EHE”graphical.target” (L LU Y DOTNTULD)
”/1ib/systemd/system/default.target ZEEH L L D& L X F,. RAIC."local-fs.target”°”swap. target”
orcryptsetup. target” EOUL DHADKFEKS —7 W |~ unit (systemd. special(7) ) ME|FAFENT 7
WIRTLEVYOVELET, ZLT, MOS—5v kit B, 9—5"v b unit DIKEFBBRTEITAEINE T, '¥
$RICBEL T3 bootup(7) EZRATREL,

systemd (F/N\WOT—RIOAVIFrEU T+ —HEEERML X I.”/etc/init.d/rc[0123456S] .d/[KS]name”
D, SysV-ZATIDT—:XOYUTHEFEKARE U THRIAINMESNT T L. telinit(8) (& systemd 0D unit
BMMEERICERINTT,

IR
EHUEEZ I NI runlevel D 2 H\5 4 (. IRTEUC multi-user.target” (CT LYY DETNET,

3.21 K"IX+%

N—XIWRIRAFLDR SREMHIFEEL T I, systemd-hostnamed.service (C K D#_QJEJI’LT::JZ?—L\
unit 78”/etc/hostname” (CIRESNERBAIEFE O TT —MFICRIARRERELE T, COT71ILICIE
EEIR X1 YRTIIEL, YXRFLDERIARZBOHINEEINTUNBIRETY,

BENRI CRERETS(CIE. hostname(l) E5|1HE L TEITLE T,

322 J71ILYRT L

BEODT A XRIOPXVED—DODT7AIVI T LDV I Y AT 3 V(d"/ete/fstab” TEREINE T,
fstab(5) £IE9.6.7& 8BTS L\,

BEAESINE T 7T7ILIY T LNEEIE”/etc/crypttab” TERESINE T, crypttab(c) EE2BIEE L,

mdadm(8) ZFHL\dY T I 77— RAID (§”/etc/mdadm/mdadm.conf” CEREINZE T, mdadm.conf(5) ZEHR
<IEE0,

4
BET—L7vTE ETCOIT 7AW IRTLEVYDYEUIZET, "/tmp” &"/var/lock”
&r/v ar/run FO—BET71ILIEOY—rEngxd,

323 XVkD—D14U8—TJ1—XNOHEAL

BRE®D systemd TD Debian 7 X T v TRIETCIE XY kD =015 —T 1 —X(&.lo i’ networking. service”
T, D15 —7T 11— H”NetworkManager .service” CTEEMHRILINT T,

EDLDICHEETDDNIBBEZRT I,




Debian Y 7L 2V X 86 /244

IS—LAIE IS—LARILA =

0 KERN_EMERG X7 LEAREE

1 KERN_ALERT [ERS I BPEPIWAE

2 KERN_CRIT DUFAIVEIYST o3y

3 KERN_ERR IS—dJ57+«>Y3Y

4 KERN_WARNING EEJTcT3aY

5 KERN_NOTICE J—VIVEREELL IV T3y
6 KERN_INFO B

7 KERN_DEBUG FTNIURILOXvE—T

Table 3.4: T—XRILIS—LARJLDY X+
3.3 N—XILAvVvEZ—I

AVY—IERRINBIN—XILDIS—RXvt—IF,. ZORETEETET S,
# dmesg -n3

34 IXFLAVvE—I

Under systemd, both kernel and system messages are logged by the journal service systemd-journald.service (a.k.a
journald)either into a persistent binary databelow ”/var/10og/journal” orinto a volatile binary data below ”/run/log/jourt
These binary log data are accessed by the journalct1(1) command. For example, you can display log from the last boot as:

$ journalctl -b

BF IV YRR
View log for system services and kernel from
the last boot

View log for services of the current user from
the last boot

View job log of »$unit” from the last boot ”journalctl -b -u $unit”
View job log of $unit” ("tail -f” style)
from the last boot

”journalctl -b --system”

”journalctl -b --user”

”journalctl -b -u $unit -f”

Table 3.5: List of typical journalct 1 command snippets

Under systemd, the system logging utility r sys Logd(8) may be uninstalled. If it is installed, it changes its behavior to read the
volatile binary log data (instead of pre-systemd default ”/dev/ 10g”) and to create traditional permanent ASCII system log data.
This can be customized by ”/etc/default/rsyslog” and ”/etc/rsyslog.conf” for both the log file and on-screen
display. See rsyslogd(8) and rsyslog.conf(5). See also I§9.3.2.

3.5 System management

The systemd offers not only init system but also generic system management operations with the systemct 1(1) command.

CCT. LRBOBIOFR®”$unit” (FBE—0 unit % (.service ¥ .target EWV\22H T v v O X(IER) &h.
<HiZE. BEXETY —HOZE mit DERZFRCT U T fnmatch@) ZHWVNT?*” 727 [ 17 FEDI T IV I T I
NIOTICLBEH wit IBETH>TERL,

FEAFDOIIFTLOREEZ XD IV Y RINBLEIBEHEERSIE IR "sudo” ZBERIET Do
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RIE OV Y RErR
ES—SFTVvrIZVFREREEUX~ “systemctl list-units --type=target”
EY—-EXIZvVvFEEZUXK “systemctl list-units --type=service”
FIAZVREEITTZ2UX~ “systemctl list-units --type=help”

XEBU—FOEVT YR uit DU X~

”systemctl

list-sockets”

XEJ—FHDEI A Y— it DJ I~

”systemctl

list-timers”

“$unit” IBE

”systemctl

start $unit”

“$unit” BIE “systemctl stop $unit”
T-—EXFEORENDHBO—F “systemctl reload $unit”
"$unit” EIEE3AE) “systemctl restart $unit”
“$unit” BBEE. METHEL “systemctl isolate $unit”
“graphical” (CBID&EX (GUI X7 L) | "systemctl isolate graphical”
"multi-user” [CHIDEX (CLI X5 L) | "systemctl isolate multi-user”
CILeIs:quZej__(Zi)ﬂJDEX(JJDJI;:L &l ”systemctl isolate rescue”
“$unit” ([C kil ER&E XD “systemctl kill $unit”

“$unit” U —EXDRNT7 DT+« TH =R “systemctl is-active $unit”

“$unit” U —EXRKBRHEFER “systemctl is-failed $unit”
“$unit |$PID|device” DIREZREZ ”systemctl status $unit|$PID|$device”

"$unit[$job” DEBHEZ RN

”systemctl

show $unit[$job”

EHLUZ7sunit”Z JE v ~

”systemctl

reset-failed $unit”

E£CO wmit T—EXDHFERE U X~

”systemctl

list-dependencies --all”

IRXATLICAYXE—=ILENTE unit T7
&) X~

”systemctl

list-unit-files”

"$unit” ZHRNCT B (symlink IETM) “systemct1l enable $unit”
“$unit” ZHFHRN(C T B (symlink HIER) “systemct1l disable $unit”

"$unit” DV X O ZEHNT (?/dev/null”
A D symlink % HlBR)

”systemctl

unmask $unit”

"$unit” (CV X T ZENDTS (?/dev/null”

A~ symlink % &10) systemctl mask $unit
T I —ILEDF =T v ~ERE T NS “systemctl get-default”

"graphical” [C7 77— LD =5 v
~EERRE (GUI 2 X T L)

”systemctl

set-default graphical”

"multi-user’ [CFJA—ILRDH—=5F
W =ZEERE (CLI VX T 1)

”systemctl

set-default multi-user”

T3 TREBEORR

”systemctl

show-environment”

T3 JEE variable”(EH)
Z7value(fB) (CERET B

”systemctl

set-environment variable=value”

T3 EE variable” (B¥) OERE = H#
)

”systemctl

unset-environment variable”

Funit J7TILET—EVEBEH

”systemctl

daemon-reload”

IRXATLEIYVRTDOUTS

”systemctl

poweroff”

JRXFLDT vy RTDOY EEBEH “systemctl reboot”
JIRXRTLDOTIRVE ”systemctl suspend”
IXTLDONAN—XR—k ”systemctl hibernate”

Table 3.6: List of typical systemct 1 command snippets
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»systemctl status $unit|$PID|$device” DHENEEMER Yk (P0”) EHL) unit DIREN—BHEAREIN
Do

L LV’ (3 SEEBLL o BUEHS DREERY
« FRU17e” (37 RBURAE” o7 TS—HE” DRIEETRT
L ROe (3 SEE > BEDS 7 BBP OREETY,

3.6 Other system monitors

Here are a list of other monitoring command snippets under Systemd. Please read the pertinent manpages including cgroups(7).

B _ SN dai
Z;gggmwbzﬂ7&75\73\3735%?5 rsystemd-analyze time”
FERIE(CHVD D T2 B it [C

]CJ'JZ(F@\%\D R ETO unit (R ”systemd-analyze blame”
iéaﬂz%g%unit” I RIS % ”systemd-analyze verify $unit”

Show terse runtime status information of the
user of the caller’s session

Show terse runtime status information of the
caller’s session

cgroups Z AWV C T — ~TJOCXZENI

”loginctl user-status”

”loginctl session-status”

2 ”systemd-cgls”

— =]
%gmups RV CT =R TOER =Y »ps xawf -eo pid,user,cgroup,args”

— =] -
%grouPS ERLCTT = FTOER=EIY »/sys/fs/cgroup/systemd/” DTN sysfs & sl

Table 3.7: List of other monitoring command snippets under systemd

3.7 systemd M1 X5 L1

3.7.1 VYT wv kOicE

FIAWRDAT VR E=ILTE, ZLDRY RT—O—EX (BeEZEER) (3T — ~RFC systemd (CXD>TT—
~EFIC network. target MEBICEETND, "sshd” EFHATEH DI EFA DXILEDAELTA YTV VR
EH(C’sshd” ZENXE L & Do

FBC. YRAFLMAIYIE=ILULRY—EX® uit ZEMELFL £,

$ sudo systemctl stop sshd.service
$ sudo systemctl mask sshd.service

HEER Unix H—E X T(J indetd (F7/2(3 xinetd) X—/\—H—N—(CLDFVYFVIYRTYT Y REBIMEL
TWEUTZ, systemd TlE. *.socket X° *.service unit 3XE 7 7 T ILVEEBIMIT D E TCINERMENDCEMTEX T,

BM<VYUT v LEIEETSICIE sshd. socket



https://ja.wikipedia.org/wiki/Cgroups
https://ja.wikipedia.org/wiki/Cgroups
https://ja.wikipedia.org/wiki/Cgroups
https://ja.wikipedia.org/wiki/Sysfs
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[Unit]
Description=SSH Socket for Per-Connection Servers

[Socket]
ListenStream=22
Accept=yes

[Install]
WantedBy=sockets.target

sshd.socket [CWIGT BT —EX T 7))L sshd@. service

[Unit]
Description=SSH Per-Connection Server

[Service]
ExecStart=-/usr/sbin/sshd -i
StandardInput=socket

LT, BO—-FLEY,

$ sudo systemctl daemon-reload

3.8 udev VXTF L

udev Y XFLRN—RDI7—OEIEEENEEDOA N ZILERELF T (udev(7) BB TSV, A—XILM
BTNAREFHRKEITDE, udev VX T Ll sysfs TP 1LY X T L (BI2.1R2EBTIL) ASDBEHREFENTI—H—
TOtwXZEE L. modprobe8) FO5 S L (E3BIBRTIV) EFE>TENEYR— T IRELN—ILED
1—J)bEO—RL, WIETDT/N1TR)—REERLET,

TrvS

£ L”/1lib/modules/kernel-version/modules.dep” HMAISHDIERH T depmod(8) (C&k D THEIE(CEMT
NTUEN>EBEICE. EYa2—IbE udev Y XRFTALICKBDPFICZE>TO—RINEUNELNZEA., C
NEEETBICE, "depmod -a” EETLET,

"/etc/fstab” FOV IV RIL—ILTIE. TNT XEBDENET N1 XBTHIRERHDFITE A, "/dev/sda”
FNTNARXBTIIEC UUID BEFE>TT /NI REVIVRTEZET, B.6.3E8B T\,

udev Y X7 LIFDREK I =T REDT, FMIMORFIX Y RICED. CCTRBANBOERICIESHFT,

3.8.1 H—=XJILETY 21— IL#ERE

modprobe(8) OS5 S Al I—H—OVINSH—XILET 21— ILZEBINCHIBRY 5 C & TETHO Linux /1
—RIVDFREZEABEICLUE T, udev VX7 L (EIBEBRTIV) (&, Z0REZEBEFHELL NI —RILET 1 —ILDY])
Hb =B L9,

»/etc/modules” 77 TILRICUISLTTYO—RIIHENDNH S (modules(5) EBET L)) RICEEBT K SEIE
N—=ROIT7—PRF/N—RIITT7—DORSAN—FEIJa1—-ILH&EDET,

« K1YV RERY LD —55F /3« X (TUN) E{RA8 Ethernet X' =D — 5 /31 X (TAP) 129 S, TUN/TAP EY
a1—Jb

« netfilter 7 7 1 77— # —JUBEEE (iptables(8) £ I1B5.6) &2 T B netfilter EY 21 —JU

s DAVFRYTSIAV—RSANN—DEI 21—



https://en.wikipedia.org/wiki/Udev
https://ja.wikipedia.org/wiki/Sysfs
https://ja.wikipedia.org/wiki/汎用一意識別子
https://ja.wikipedia.org/wiki/TUN/TAP
https://ja.wikipedia.org/wiki/Iptables
https://ja.wikipedia.org/wiki/ウォッチドッグタイマー
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modprobe(8) Z7O5 S LMDz DERE T 7 7 JuIE.modprobe. conf(5) TEHEASINTLID K D(C”/etc/modprobes.d/”
TALIORIJ—DTEHBDET(HDN—XILVETI 21— ILAEEO—REINB3DER(ITSI(C(E.”/etc/modprobes.d/bl
TJ71IRICTSVIOUIRLET, )

depmod(8) OS5 S LIC KD TEMRINDS”/1ib/modules/version/modules.dep” 7 71 JL(E. modprobe(8)
PO LICK>TEONDEY 1 —IUKEERZELZRL T T,

f

EE
7 — +BF(C modprobe8) EFE > THEI 12— I)ILO—FROBEEBECHS>ZIHESI(C(E. "depmod -a” & L
T'modules.dep” EBBEREZ T B CORLEBNEETETINELNT A,

ol

modinfo(8) 7O S Ald Linux A—XRIVET 21— LICEET BEHRERTLET,

Lsmod(8) 7O S Ald”/proc/modules” DABREZHHPLIT VWERICL T, EON—IVET 21— ILAREO—R
InNTLB3HNERRLET,

TrvF

SEDY T LEDEBEN-—ROIT7—&ER/RELE T, HISIEERTIL,
T—hRICHRTNEIN RO 7 —HBEEBMELD L DICREETTEI, HISAEERTI,
HEOTNA DY R—E, D—RIWEBIV/IITILTNLEMTEE Y, HILI0ESEB T,
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Chapter 4

suall & 77 0 7 X Dl

AFEEFTOTSL) BRI AT LANDTOLINERE URERIC, REEFZDEAXRMEBRCETIENREMELE
ED

\lllﬁ

@ ; AM 0);’;"7@0)17—(33572{717&35@72%%0)JZTAb\b‘ﬁ&)tlj@“b\%%ﬂﬂii’e“/uo LX+a1—CD%&
FRICESKIMEB T —L—FTr2YaVvEEENFLEI T, BRI BICE. ENSEFEO>TIIXTLET
—~UZECHSEELET,

4.1 BEE D Unix SBEE

BEE D Unix FREEE PAM (TS O AIRELEREEE S 1 —Jb) MEE T pam_unix.soB) EI1—JUICK D> TIEHEIN
Do 7 CHBESINIZI VR —ZEFDZEN 3 DNEELERET 71 IUIERTT,

TP %;‘”JE G | 2 | -7 | s

/etc/passwd -rwW-r--r-- root root CREEIN) I —9T—7hHo0VMNER
/etc/shadow rW-r----- root shadow | FEINEI—T—7ADY FERK
/etc/group “rW-r--r-- root root TIL—TREH

Table 4.1: 3 DM pam_unix(8) (CRAT EEMLFRET 7 1)U
»/etc/passwd” 7 7 T ILIERDABTI,

userl:x:1000:1000:Userl Name,,, :/home/userl:/bin/bash
user2:x:1001:1001:User2 Name,,, :/home/user2:/bin/bash

passwd(5) (CHREATNTUVDELSIC. COT7T1ILOD”:” THREESNIZI YV R —ZFNENEIRDOEIKRTT,
- O01 V%

s RAT—RHEEI VKU —

c BEOI1—Y—

- BEDSTI)L—TID



https://en.wikipedia.org/wiki/Pluggable_Authentication_Modules
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s I—H—RFEF IV HEE
e - —OhR—LFTsLDORYU—
s AT —OIVIRAIVI—TUI—ENCEETHD)

»/etc/passwd” D2EFEBNDI VY —(FBESILLZ/IARDT—ROIVEI)—ELTEONTUVE UTZ,”/etc/shadow”
NBASINEEIEF., COIVRY—ENRRD—RBEIVRU—ELTEDODNTVET,

P =117

(Z8) RXT—KFRELU7ADU R

R EE{E U/ X TJ—KI(d”/etc/shadow” J 7 1JLOHI(CH D
9,

Table 4.2: ”/etc/passwd” D 2 HEEDI YV U —DOARA

»/etc/shadow” DRABIFR T,

userl:$1$XopOFYHI$SIFxyQwBe9b8tiyIkt2P4F/:13262:0:99999:7:::
user2:$1$vXGZLVbSSELYErNf/aguDsm1DehJIMS/:13261:0:99999:7: : :

shadow(5) THEATINTULDLSIC. COT 7LD THREESNEI VR —ZNENERODEBKRTI,

cO5r1%

s BEENRZ/IIRT—R (BYIHN$1$” THRE>TULBINDIE MDs BEIENMEONTVDSCEERLE T, »* (&
OO0 AR ERLET, )

- 1970 F 1 B 1 BHMS. REIC/NRXDT—RABEINZHZTTORIK

« RRD—RAZEFEAREE LB T THEK

s RRD—REZB UL TFLESHELLEBZETTOEE

« JIARD—RBEMEARNRKDEIC, I—YNESEEZ(TSHH

« JIARD—RBEMHRNBET THS T H DY SHMERAREEICES FETOEE
1970 F 1 B1EHMAST7ADY CHMERAREEICEDIHITOEHE

»/etc/group” NI 71 JLABIRTY,

groupl:x:20:useril, user2
group(5) [(CEREATNTULBLDIC, CHDT7TILD”:” THMINEIY R —ZNENIRDEKTT,

« JIL—T%

- BRI NR/IRT— R ERRIEFEDNTULEW)
- BEDOSIL—TID

) THMINEI-YP-RBOU X~

AR
"/etc/gshadow” 7 7 1)bl&"/etc/shadow” 7 7 1 LI /etc/group” T 7 7 ILICH T SH%EE & FERRDEEREMN
HODFTIM. EBRICEFFEONTULEE A
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AR

£ Lrauthoptionalpam_group.so” {3 7#M\"/etc/pam.d/common-auth” (C & & M X N,
"/etc/security/group.conf’ [CWIBT IHREMRINTUONE, EBEOI—F—DTI—TFTAXV/—
2w FFEMICEID ETENE T, pam_group(8) ZEEB T L\,

IR
base-passwd /AW —IJ@F 1YY —ETIW—TICEITIEBOHDIVILRAFINZT:
"/usr/share/doc/base-passwd/users-and-groups.html’,

4.2 THOVREIRD—ROGRETE

PHOYMMEREEDZSGODEEIVY RERLRLE T,

VYR FERE

getent passwd user_name “user_name” 7 10 Y FEHROEE

getent shadow user_name “user_name” M v R—SNE7ADY MEROEE
getent group group_name “group_name” DT IL—TEHRDEE

passwd TATURDIRRT—RFEE

passwd -e VATV RAZRDOEHD—EIZFERS/IXT—FDEE
chage RXAT—ROI-TJVIEHRER

Table 4.3: 7HO YV MMEREEBEIBZIAVIENDIU X~

—HEBEREDMERET B (C (T root EIRDMBLIZBENRH DI T, IRT—RET—I—DESIEE crypt(3) E28T
2L

AR

Debian M2t 9 B salsa #88 & [AERL PAM & NSS DEEZE NI X7 LA LETE. O—AJ)LD"/etc/passwd”
Xv7/etc/group” ¥°"/etc/shadow” DRBMRI X FLICT O T 1« TICRIBSINTUEWC ERHDET, £5
VWO RIRIB T CELEIVY RIFBMTY,

4.3 BWWLI/IIXDTD—R

passwd(1) (CLDETXTFT LY X =LV passwd(l) VY RICKDTFAIY MERT BBRICIE, RICET
KO Y RHSHEBIDVESEE 6 DS 8 LFORFIL/IIXT—RERIRT ZIRNEITY,

c IZWNNXZDOTIL T 7RY

s BFDOND59

- HFR

oun
St

s

<Z>fﬁ%wﬁﬂﬁééﬁxv—PEEA?HMH%&AO73@7#%\H%ﬁ@§%\%%§%\ﬁm\ﬂ
R, REEPAY ~OBE, HECHBRE. "12345" Pqwery’ D&k SEBFELFI . CN5T
RTNRRDT=RICEATIEWTEE A,



https://salsa.debian.org
https://en.wikipedia.org/wiki/Password_strength
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4.4 BEIEINE/IIRT—RIER

VI E@E> THESIESNE/IIRDT—REERT IHBIDY—ILAHDE T,

RvT— RZ73aY RPN VYR #ae
. o crypt@ 77 U—DRELTETZTO
whois V:28, 1:307 380 mkpasswd JRTYR
openssl V-841, 1:995 5269 openss1 INXT—K/\w > 1METE (OpenSSL).
passwd passwd(1ssl)

Table 4.4: /XD — RERY—ILDY X

4.5 PAM & NSS

Debian ¥ X 7 LD K DERHFD Unix 1= X7 L& PAM (F S T BJEE/LFREEE 2 1 — Jb: Pluggable Authentication
Modules) & NSS (R— LY —E X X wF: Name Service Switch) X DX LZEZO—NILDI X T LEBENRZDY
AT LEEBRAICERHLI T, eNoDRBZEFXEHBEXRDEKICEDFT T,

c PAMI(E, 7TFPUT =3 VYT RIIT7—MESFRPLREANZILERHL, /IR T—RF—5—DHA(C
BE5LEY,

« NSS (. ls(Dandid(1) EO OS5 S LMRIA—F =T IL—TFOREEBHIC CEES 1 TS — R CHEH
TIRUMLER—LY—EIXAZILERHELTT,

CNS5MPAM & NSS IR F LIF—BURRERENNETT,
PAM & NSS Y X FALICETBEED/A v —I(ERTT,

Ryr— #7av | 57 | s
libpam-modules | V:883,1:999 | 1030 | ZULEXHRELRALETY 1—J)0 ERXT—EXR) - ]
Libpam-dap VL 110 241 ani« Y —JI1—XEARECT SELBXAIRESEREEY
cracklib DY R—FZAIREICT 2 E LB X AR/ €t 1 —

}lL:)gind NEHCERI—T—CvIaveBERI > I
WA —TrF1T7—23 > (PAM)

libpam-cracklib Vi1, 113 17

libpam-systemd V:477,1:910 | 530

Tibpam-doc L1 957 EUB X ORI Y 21— (html & text DX =)

. ' . GNUC SIS =" X—LT—EXX7vF EEHTS
libc6 V:930, 1:999 12977 HES TS5 —
glibc-doc 1:10 3447 | GNUC A ISU— VIR—T
glibc-doc-referepce 13174 | GNUC S+ 7S U—:info & pdf & html 74—V Vv~ TCNHUT

’ 7 L2 XY Z 1 77)b (non-free)

Libnss-mdns 1491 141 JVIJJIH'-ZF‘VZI\DNS EE OB RDZHD NSS €T 1—
libnss-T1ldap I:9 265 LDAPZX—LT—EXEUTCEDSNSS EI1—JU
libnss-ldapd VL 15 154 LDAP ZX—LY—EXELUTHESNSS EI 21—

(libnss-ldap OFCIET 4 —1D)

Table 4.5: 55509 RNE PAM & NSS I XFLD'J X~

+ libpam-doc F()”The Linux-PAM System Administrators’ Guide” (& PAM REZ Z S ETRHETI,



https://en.wikipedia.org/wiki/Salt_(cryptography)
http://packages.debian.org/sid/whois
http://qa.debian.org/popcon-graph.php?packages=whois
http://packages.qa.debian.org/w/whois.html
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
http://packages.qa.debian.org/o/openssl.html
https://ja.wikipedia.org/wiki/Unix-like
https://en.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://en.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://ja.wikipedia.org/wiki/Name_Service_Switch
https://ja.wikipedia.org/wiki/標準Cライブラリ
http://packages.debian.org/sid/libpam-modules
http://qa.debian.org/popcon-graph.php?packages=libpam-modules
http://packages.qa.debian.org/libp/libpam-modules.html
http://packages.debian.org/sid/libpam-ldap
http://qa.debian.org/popcon-graph.php?packages=libpam-ldap
http://packages.qa.debian.org/libp/libpam-ldap.html
http://packages.debian.org/sid/libpam-cracklib
http://qa.debian.org/popcon-graph.php?packages=libpam-cracklib
http://packages.qa.debian.org/libp/libpam-cracklib.html
http://packages.debian.org/sid/libpam-systemd
http://qa.debian.org/popcon-graph.php?packages=libpam-systemd
http://packages.qa.debian.org/libp/libpam-systemd.html
http://packages.debian.org/sid/libpam-doc
http://qa.debian.org/popcon-graph.php?packages=libpam-doc
http://packages.qa.debian.org/libp/libpam-doc.html
http://packages.debian.org/sid/libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
http://packages.qa.debian.org/libc/libc6.html
http://packages.debian.org/sid/glibc-doc
http://qa.debian.org/popcon-graph.php?packages=glibc-doc
http://packages.qa.debian.org/g/glibc-doc.html
http://packages.debian.org/sid/glibc-doc-reference
http://qa.debian.org/popcon-graph.php?packages=glibc-doc-reference
http://packages.qa.debian.org/g/glibc-doc-reference.html
http://packages.debian.org/sid/libnss-mdns
http://qa.debian.org/popcon-graph.php?packages=libnss-mdns
http://packages.qa.debian.org/libn/libnss-mdns.html
http://packages.debian.org/sid/libnss-ldap
http://qa.debian.org/popcon-graph.php?packages=libnss-ldap
http://packages.qa.debian.org/libn/libnss-ldap.html
http://packages.debian.org/sid/libnss-ldapd
http://qa.debian.org/popcon-graph.php?packages=libnss-ldapd
http://packages.qa.debian.org/libn/libnss-ldapd.html
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+ glibc-doc-reference MHI(D”System Databases and Name Service Switch” 29 < 3 /(& NSS 5REZ F/5\ E Tk
AT,

AR

KO KBEHNDEFHND X ~d"aptitude search ’libpam-|libnss-’" OVYVRERITIZEEFSNFE T,
NSS & V\SEEFEE(F” R— LY —E XX wF: Name Service Switch” E 2L 3" Xwv D=0+ F+—
H—E X: Network Security Service” #3839 C&EEH DT,

=z
p==Y

PAM (FfERI T O S LICEET BRBREME Y X7 L2EDT T4 — U MEICHII LT SREEANILFERTI,

systemd D T Cld. logind DzH(C systemd DAY LO— LTI —TEEBHRICI—F—tvIavEERIDIET
dA—Y—nO5 1V EaEB IR libpam-systemd /8w —I M1 U X —ILENTULIB,systemd-1logind(8)
Ao logind.conf(5) A2 pam_systemd(8) EEB < 2L\,

451 PAMENSS (CEDTT7OLRREINBIEZET 71U

PAM ENSS AP OC R T BFEEIARSIHRET 7 1ILERICELE T,

REIT7TIL HERE
. “program_name” ([CEE9 % PAM REDHTE; pam(7) &
/etc/pam.d/ OS5 S L% pam. d(5) BT ()
: BY—EXCETBII VR —[CLSD NSS REDET;
/etc/nsswitch.conf nsswitch.conf(5) 8T L)
S o et : S
Jetc/nologin %T*gﬂaz)ljb—r/%“?ﬁ@f SH(C pam_nologin(8) EJ1—JU
S — - S
Jetc/securetty %a%rh_ﬁéecuretty(S) TI21—IUICED root 7OEXICES tty
/etc/security/access.conf pam_access(8) TV 1—ILICcKD 7O XHIR=EERE
/etc/security/group.conf pam_group(8) EJ 1 —ILICKD TIL—TCED<HINZHRE
/etc/security/pam_env.conf pam_env(8) EY 1 —ILICKDIREBEZEHZ X E
. “readenv=1" 5B &N ® pam_env(8) €Y 1—JLICL D TE
/etc/environment MCOREBENE SE
“readenv=lenvfile=/etc/default/locale” 5| &ENE
/etc/default/locale M pam_env(8) EY1—JUICL>TEMTOTY—ILERELZE
9" (Debian)
— ——— = —
/etc/security/limits.conf P?\)mél?;nilts(& TI1—-ILICKD>TYY—XHIBR (ulimit, core,
/etc/security/time.conf pam_time(8) € 1—ILICK > CHRERIFREZ &E
. systemd O 1 VEBREDKE (Llogind.conf(5) &
/etc/systemd/logind.conf systemd-logind. service(s) £2Hg)

Table 4.6: PAMNSS (CXD 7O RXEINBEHBET7TILDY X

AR D —RZERDOHFIFRIE pam_unix(8) & pam_cracklib(@) EIV 1 —JLTEEINTVE T, TN5(I5I¥EFE>
THRELIET,

TV
PAM EJ 21— J)LIE T 77 ILBOY T ORELT .s0" EFEVFE T,



https://en.wikipedia.org/wiki/Systemd
https://en.wikipedia.org/wiki/Systemd#logind
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45.2 BRFOEHRI T LERE

EhbaNBET LY RJ—T7OCLIFORIIL (LDAP) EFRAT B ETEL DR Y LD —2 £ Unix FIP»
FEUnx NI X LERFNDER I X T LEBARRTETII, BET LI M —7OEXTZOIILOA—TF
VY —RXRE(L OpenLDAP Y I DI 7—T9,

LDAP Y —/\—(3. libpam-1ldap & libnss-1ldap /3wT —I TRHINSD PAM & NSS &#{#> C & T Debian =/
2T LETAOVMBERERHELEI T, CORRLEHICEVS DIOHNDEENMNETY (BEBEFARZKEEME D> TUK
Wz®, ROBHRIEITEICTREHRTY . CEBBOLEFHEH T )o

« ABVR7O—VDLDAP T—EYTH S slapd®) FENTOTSLEESE S & TEHRIEI NI LDAP Y —
N—EHFRELF T,

« T J4—JU®M”pam_unix.so” (Cf{x T”pam_ldap.so” &ES(C(F”/etc/pam.d/” T+ LD kYU —H®D PAM
RET7IIVEEBLET,

— Debian T(&. ”/etc/pam_ldap.conf” & libpam-ldap MERE T 7 1)L, ”/etc/pam_ldap.secret” &
root D/AXDV—REREFID I77ILELTHEO>TVET,

« 774 —JUk (compat” E/z(d’file”) (CfAx T”ldap” EES(C(F”/etc/nsswitch.conf” 7 7 1 JLHD
NSS REZZBEL XTI,

— Debian Tld. */etc/libnss-1dap.conf” % libnss-ldap DBET 7 7ILELTE>TUVE T,

c RRDT—ROtEFa1V 57+ —HEROEOHIC libpam-1dap M SSL (E L TLS) EHmEFE S L SRELLIFTNE
WIFEEA,

« LDAP DRV LD—DA—/N—Aw ROIXSIEMNDFTIMR, T DBEURERDIZSHIC libnss-1dap A
SSL(EUKIETLS) EREFE S L DICHRETEEX T,

« LDAP DRV RD—O ST v v O ERBRDIEBZHIC LDAP U —FERE —FHRIF I B0 nscd(8) EO—
HILTESEBIRETT,

libpam-doc /{w T —I T I NS pam_ldap.conf(5)¥”/usr/share/doc/libpam-doc/html/” A2 glibc-doc
NN —ITRMEEINS”info libc 'NameServiceSwitch’” EV\DEXEBEEB T,

BRI, CNICRDBERESNEY X T LMD TTEEEO>TERETETE T,

« Windows Y XFLEDI—F—-ETIL—TOHE

— winbind & libpam_winbind /Sw4& —I%&# > T Windows RX 1 Y —EXCPOELILET,
— winbind(8) & SAMBA (C &3 MS Windows Networks NDIFE ZEEB T L\,

« |BR® Unix WL 7 LEDI—F—ETIL—TF DG

- nis /AW —I(C KD NIS (H# YP EE(ENTZ) T/Z(E NIS+ (CT7 O R
— The Linux NIS(YP)/NYS/NIS+ HOWTO BT & L\,

453 [ES50LUTGNUOD suld wheel J)IL—FEHR—KLELDH

CMUZ Richard M. Stallman ME UV EED”info su” DREBICEHNMMN TUVEBREXETY, CIOEBFHEATT, ]’
£ Debian (C3 D su [ PAM &EED>TLBNDT?/etc/pam.d/su” DHFD”pam_wheel.so” DITEIR—TILT D
CETsSUZEFERBNZE root JIL—FICRETEZXT,



https://ja.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
http://www.openldap.org/
https://ja.wikipedia.org/wiki/Transport_Layer_Security
https://ja.wikipedia.org/wiki/Transport_Layer_Security
https://en.wikipedia.org/wiki/Windows_domain
http://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/integrate-ms-networks.html
https://ja.wikipedia.org/wiki/ネットワーク・インフォメーション・サービス
https://en.wikipedia.org/wiki/NIS+
http://tldp.org/HOWTO/NIS-HOWTO/
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454 /3XD— KR8

libpam-cracklib /3w —I&E 1Y +—ILTDE. KDEKE/ IR DT —RBAIEEHITETE I,

On a typical GNOME system which automatically installs Libpam-gnome-keyring,”/etc/pam.d/common-password”
looks like:

# here are the per-package modules (the "Primary” block)

password requisite pam_cracklib.so retry=3 minlen=8 difok=3

password [success=1 default=ignore] pam_unix.so obscure use_authtok try_first_pass «
yescrypt

# here’s the fallback if no module succeeds

password requisite pam_deny.so

# prime the stack with a positive return value if there isn’t one already;

# this avoids us returning an error just because nothing sets a success code
# since the modules above will each just jump around

password required pam_permit.so

# and here are more per-package modules (the "Additional” block)

password optional pam_gnome_keyring.so

# end of pam-auth-update config

4.6 nlL,\nIEU)'tZ:\: Ao —

| B
| ¢t

ccC Cib\ﬂtb\é'f*ﬁ(gfﬁﬁtmﬂil'JT—r DZ—XCHEATEEONELNIEAR ROWXT—KT
ER

461 VI —XRvhkLETEFI1T7-LNRRT—F

ZLDRSYRR—FT—23 Vb1V —ERQ/NRDT—RFBAEEEHTCREBILEFICAVvE—IETL—VFT
FXLTHEELET, BPRTEZINHINREVT VI -y LORHERAL CTESIEEF/IIRD—RERXD L
FEBICLLEVERTT, CNSICEALTIE. "cSYRAR—F—I3 Vb1V —t+a1UF7+—(TLS) £LL
[FZDRIGD” EF17—YTY LAY —"(SSL) TSI S CET/IIRT—RESTIRNTCOEEFELEFa7
— (LT —EXRTEZFY,

1 F17—HET—E

2%, R—k YFa7—HEY—EXR® | K—k
www (http) 80 https 443
smtp (mail) 25 ssmtp (smtps) 465
ftp-data 20 ftps-data 989
ftp 21 ftps 990
telnet 23 telnets 992
imap2 143 imaps 993
pop3 110 pop3s 995
ldap 389 ldaps 636

Tabled.7: ¥ VEF 217 —E&CF2T7— DY —EXER—FDOYU I~

BEB1LIC(E CPU 51 LMD E T, CPU (CRIFHIEARESEE LT POP (C(F” /IIXRD—RERIAINERX
7T« X0~ JL”(APOP) A2 SMTP A° IMAP (C(E” Fv L VI L XKV XEBEEX 11— X s MD5” (CRAM-MDS5)
EVWDEF a7 —HRATORIITIHRRIT—ROHEREZELDDEEFTIL—VYFTEIXRTITBEET
FTFET, @EA—NWITISATIRNSAXA=IT—N—C1T V5 —RY FMBEHTA I XAV —IEZXDER(C(Z.
CRAM-MD5 CREFE LIZDEXRY D=0 FONAT —(CLDR—K 25 TOvVF U5 & B (T TRERD SMTP R—
25 DRDDIEX Vv E—ITT=wvIaUR—k 587 EFSCERKLITONE T, )



https://ja.wikipedia.org/wiki/Transport_Layer_Security
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46.2 Cv*xa17—21)b

CFa17—ITIUSSH) 7O S LREF 17 —HEFEEEEB(CTVEF1T7ERVED—DEBBRLUEZSEL)
(CEBELE > TOWEWRI FEDEF 17 —CEBESEINZEEZAREIC LTI, OpenSSH U517~k ssh(l)
tq@$H?—%ysmm&m5mDﬁotugﬁo$Hﬁm—hjz—9—?<yﬁﬁﬁéﬁmMmbxm&
SHAVLF17—TFORIIOEEET VS —XYVMEHATRYIILTDDICHEZXE T,

DSAT7URE RRARR—XRERE. NFFERIEE. Frv L YILIARYRFREE. IR D—RREEEHE> TRE
HEEBS5EULTET, "EFJ%@WEEE%U%@“C%t JE—RHOSONRIT—RELOSA VYNRTEDILDICHDTET,
BEe3ZEE T\,

463 TVI—XRVEDHOLF1YT v —i#hR

Even when you run secure services such as Secure Shell (SSH) and Point-to-point tunneling protocol (PPTP) servers, there are
still chances for the break-ins using brute force password guessing attack etc. from the Internet. Use of the firewall policy (see
I55.6) together with the following security tools may improve the security situation.

R —o #7av | 57| s

knockd V:0, I:3 109 small port knock daernon knockd(1) and client knock(1)
fail2ban V:111, 1:125 2127

Tibpam-shield V:0, I:0 115 IR T— I\I’E,ﬂ\](;dzéu%—I\b\5®1ﬂ§%7e§¥ﬁ&bﬂj§“

Table 4.8: BilZF+ 1V F v —HRKERHITDIV-ILOY X~

4.6.4 root /S XT—RODtFa1YUFr—HZR
HILE DR (CMMAR root ERZIFH> T7 O XIB3NEMRIET DICIE. RO O3 VRBETY,

c N—=RF 1 O~OYIBNT D X &EIE

« UEFI/BIOS 20w O LT, YL—NTILXT v 7HSDiEE =L
« GRUBDIYASOFT+TEYvIavD/IRRT—RERETE

« GRUB M X ~ 1 —TEERE(CHESE

N=RF 1 XONOYIEBNT7 DL IBRHNE, IIXT—REVELY AT B EIROFIEEFES EHBRAGETY,

1. \—R3F X D% CD h SHEEEIREL UEFI/BIOS MDU\fZ PC [CBENL E T,

2. LXF1—XF « 7 (Debian T— b7+ X, Knoppix CD, GRUBCD, ') CYXFLEBELET,
3=k —FTrYaveERBL/BAHFTIELIATVYVIOURLE T,

b= RI—F 23 vd”/etec/passwd” EIRE L. root PAD VRN 2 HFEEOEEZEZECLE T,

P

grub-rescue-pc DIEENRFC GRUB DX Z 1 —IEB&RETHE (B3.1.22B TV &5, ROFIRZEHFEXTET S
(CFEEETY,

1. I—=RJVISS X—S —%&”root=/dev/hdaé rw init=/bin/sh” DEODHEREZUICEEL CTIY X T LE&EILE
LEI,
2. ”/etc/passwd” ZfREL. root PHIV D2 BBNEBREZECLE Y,

3. YRTLBEHLI T,



https://ja.wikipedia.org/wiki/Secure_Shell
http://www.openssh.org/
http://www.openssh.org/
https://ja.wikipedia.org/wiki/Secure_Shell
https://ja.wikipedia.org/wiki/Point_to_Point_Tunneling_Protocol
http://packages.debian.org/sid/knockd
http://qa.debian.org/popcon-graph.php?packages=knockd
http://packages.qa.debian.org/k/knockd.html
http://packages.debian.org/sid/fail2ban
http://qa.debian.org/popcon-graph.php?packages=fail2ban
http://packages.qa.debian.org/f/fail2ban.html
http://packages.debian.org/sid/libpam-shield
http://qa.debian.org/popcon-graph.php?packages=libpam-shield
http://packages.qa.debian.org/libp/libpam-shield.html
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CNT. YXRFTLDroot VITIVICISRD—REUICANDESICHEDF LU,

=1

root VI IICFOERETZTENE, YXRTLEDETICFIOCRITEIRTLEDEDIART—RTE UL Y
FTEFET, 5(C, john EMvcrack /3wH—3 BIS5. 11TV DEXSHETIL—TF—XD/IIRDT—
ROSYFIVHY—ILEFEOITIRTOI—F =T HIO VDI RT—RAESNEINELNEEA, CSLT
Bonkc/iRD—RIEMDI T LAADBAESIZTEI UhMRFEEFA.

CORSB2ZOBTETIE—DOETENLY T DI 7—MEERE(E. dn-crypt & initramfs (JH9.9 EBTI L) &ED
NS, VILDI7—BEtencll—tI—Fv2arv ELL(E/ete” I\—FT+2aNE@FESETT, T
. RRDT—FRY T LEBBICREICEODTLIVE T,

4.7 MO7FO/ELXaV~O-JU

There are access controls to the system other than the password based authentication and file permissions.

7
7

| o

RILDEF217—7 7223 VF— (SAK) BEEDFHIRIZIEI.4.15Z 2B T X0\,

4.7.1 sudo

sudo (@Y RXRTFLEBEBENRI—Y —(CHIBRMNED root EREES X, Z0 root SEENE BRI DL SICEHRETTN
70505 LTY, sudo (FA—H—DBEHE/NRNXDT—REFRBRETT, sudo /{wT—I&EAVI~—ILL.
»/etc/sudoers” DDA TV I VEHREITBDCEICEIDTIFT A=k UTTFE\."/usr/share/doc/sudo/examp
APIE1.1.12 DFREAEZRT I\,

B—T0—H—IXFLICHFTEHD sudo DEVA (BL.1L1I2ZEB T3V FBESEBOEXBNASDBEEEBIIEL T
WE T, sudo EESCEE BlCroot PHD YRS I RFTLEFESLIDIEIRVWAERLZEBAANICITEZR T T, fl
zIE. R(F”some_file” DAABEZE”my_name” [CEEL XY,

$ sudo chown my_name some_file

root ND/AXT—R (BN TYXFT LTV X +—JL%& Uz Debian I—F—HLS5HARM>TVE ) ZXR>TLNEE. &£
DAY =TAIVERHSVIEBIVYRE su -¢” EFNUE root EETERITTEX T,

4.7.2 PolicyKit
PolicyKit (& Unix RARL —F v VI I XFLICHITEIY X T LEEDOFEZFIET IRV —FT VIV FT L
BRERTY,

FLOWGUI 7 TUT—2 3 V(E, FHETOCREULTETIDLDICEEATNTULEEA. TNSIE. PolicyKit &
B UEERMFERTII/ETOCIICELUNTT T,

PolicyKit (&, C DK D/EER{E%E Debian X7 L LD sudo JIL—TFHABDI—F—THIOVRICBELE I,
polkit(8) ZER T L\,



https://en.wikipedia.org/wiki/Dm-crypt
https://en.wikipedia.org/wiki/Secure_attention_key
https://en.wikipedia.org/wiki/PolicyKit
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473 H—N"\—DY—EXANDT7 It IDHEIER

IRFLDEFIAVT—DEDICTETIREITZL DY —N—OTSLEENETBINDIIERVERXTI, DT
EEFRYRD—=O5—N—DBEFEENTIT, BET—FEVELTTHN—/\—F—N—OFSLEHTH
NEMCEINTUBE>TUWHEWIT—N—REBEFEFaUFTr—URDEEZSNTE T,

sshd@) FENZLOTOTS LM PAM ZFE > 70XV O ILEFE>TVE T, T—I—Y—EX~DT7D
CREHIRT BICEZLDITERGDETT,

« BMET 71 /etc/default/ OIS L%

« T—EVICET D systemd I —E X unit RE

« PAM (7S 5 AIBE/LEREEE S/ 1 —JU: Pluggable Authentication Modules)

« X—=/3—Y—/\—(CE@T B”/etc/inetd.conf”

« TCP S w/i—I(CB89 B”/etc/hosts.deny” &”/etc/hosts.allow”, tcpd(8)
« Sun RPC (CB89 %”/etc/rpc.conf”

+ atd(8) [CEE9 B”/etc/at.allow” &”/etc/at.deny”

+ atd(8) [CEE9 B”/etc/at.allow” &”/etc/at.deny”

* netfilter T I SDRY D=0 T 74 7—"24—)b

183.5 £184.51£1856 E2B T U,

TV
NFS i) RPC Z{FS> FO5 S LeoHICIE SunRPC H—EXE 7O T+ TICTIDIMMERSGDF I,

TV

T LULBRAML Debian Y X FLATYE—LT7O LI TEABICE>REBEICIE. "/etc/hosts.deny”
(C"ALL : PARANOID” ENREBEEE > TUVBRENRSGNEIX YT IRULET, (CIELCOBEDITAICE
IBR3CFAVTr—URDSEEEIDEITNEVNTEEA. )

4.7.4 Linux DtZF¥ 15 1 ¥EEE

Linux kernel has evolved and supports security features not found in traditional UNIX implementations.
Linux supports extended attributes which extend the traditional UNIX attributes (see xat tr(7)).

Linux divides the privileges traditionally associated with superuser into distinct units, known as capabilities(7), which can
be independently enabled and disabled. Capabilities are a per-thread attribute since kernel version 2.2.

The Linux Security Module (LSM) framework provides a mechanism for various security checks to be hooked by new kernel
extensions. For example:

* AppArmor
* Security-Enhanced Linux (SELinux)
» Smack (Simplified Mandatory Access Control Kernel)

» Tomoyo Linux



https://ja.wikipedia.org/wiki/デーモン_(ソフトウェア)
https://en.wikipedia.org/wiki/Super-server
https://ja.wikipedia.org/wiki/デーモン_(ソフトウェア)
https://en.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://en.wikipedia.org/wiki/Super-server
https://ja.wikipedia.org/wiki/TCP_Wrapper
https://ja.wikipedia.org/wiki/Open_Network_Computing_Remote_Procedure_Call
https://ja.wikipedia.org/wiki/Iptables
https://ja.wikipedia.org/wiki/ファイアーウォール
https://ja.wikipedia.org/wiki/Network_File_System
https://ja.wikipedia.org/wiki/Open_Network_Computing_Remote_Procedure_Call
https://ja.wikipedia.org/wiki/拡張ファイル属性
https://ja.wikipedia.org/wiki/Linux_Security_Modules
https://ja.wikipedia.org/wiki/強制アクセス制御
https://ja.wikipedia.org/wiki/AppArmor
https://ja.wikipedia.org/wiki/SELinux
https://en.wikipedia.org/wiki/Smack_(software)
https://ja.wikipedia.org/wiki/TOMOYO_Linux
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Since these extensions may tighten privilege model tighter than the ordinary Unix-like security model policies, even the root
power may be restricted. You are advised to read the Linux Security Module (LSM) framework document at kernel.org.

Linux namespaces wrap a global system resource in an abstraction that makes it appear to the processes within the namespace
that they have their own isolated instance of the global resource. Changes to the global resource are visible to other processes that
are members of the namespace, but are invisible to other processes. Since kernel version 5.6, there are 8 kinds of namespaces
(see namespaces(7), unshare(l), nsenter(1)).

As of Debian 11 Bullseye (2021), Debian uses unified cgroup hierarchy (a.k.a. cgroups-v2).

Usage examples of namespaces with cgroups to isolate their processes and to allow resource control are:

+ Systemd. See IH3.2.
s B |\“/—.R“y D Zi%tﬁo IE76 E%ﬂﬁo

+ Linux containers such as Docker, LXC. See I59.11.

These functionalities can’t be realized by I84.1. These advanced topics are mostly out-of-scope for this introductory document.



https://www.kernel.org/doc/html/latest/admin-guide/LSM/index.html
https://en.wikipedia.org/wiki/Linux_namespaces
https://www.kernel.org/doc/html/latest/admin-guide/cgroup-v2.html
https://en.wikipedia.org/wiki/Linux_namespaces
https://ja.wikipedia.org/wiki/Cgroups
https://en.wikipedia.org/wiki/Systemd
https://ja.wikipedia.org/wiki/サンドボックス_(セキュリティ)
http://lxc.sourceforge.net/
https://ja.wikipedia.org/wiki/Docker
https://ja.wikipedia.org/wiki/LXC
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Chapter 5

XY kDJD—DNEETE

TV
B D Debian [CFHMEULTzRwY kD —DFHEND T R(& The Debian Administrator’s Handbook —Configuring the
Network ZZ8B T 0\,

Ty
systemd DT TIE. networkd MR Y kDT —DBIB(fEXF T, systemd-networkd(8)y> &L 20\,

51 EXRHNXVED—DO1VT5
IR{CAYZL Debian & X LOEAHNRY RD—D 1TSS LE2I—-ULFE T,

511 "X ~ZOEER

R LRBOBREXE. |RAENSS (R—LY—E XX wF, Name Service Switch) X JZXLIC KD THR— KT
NTLET, COERODFENIIRTT,

1. ”hosts: files dns” DLODHEXI VT NHB”/etc/nsswitch.conf” J 71 ILINVE X B2 OEEEDIBER
ERELE T, (CHUE. */etc/host.conf” T 71 I)LHD order” R VHDOMAEEBBRLF T, )

2. files XYY RARMICHEBIINT T, IR B /etc/hosts” T7TILICEDHN D E. ZNICHIET S
ETCOBMT7RLULIERLETULET, ("/etc/host.conf” T 77 )LIE"multi on” EEHF T, )

3. dns XYw RREEBINFE I, */etc/resolv.conf’ TP TILTHNIND 1T U —XVERATIYRIR
7 s (DNS) AOBEVWEDE THRIREREDHMNE. ZNICEITEIETOEMT7RLIERLIET,

BzI(E. ”/etc/hosts” (FUTORABTYI,

127.0.0.1 localhost
127.0.1.1 host_name

# The following lines are desirable for IPv6 capable hosts
N localhost ip6-localhost ip6-loopback

ff02::1 ip6-allnodes

ffe2::2 ip6-allrouters



https://www.debian.org/doc/manuals/debian-handbook/sect.network-config
https://www.debian.org/doc/manuals/debian-handbook/sect.network-config
https://en.wikipedia.org/wiki/Systemd
https://en.wikipedia.org/wiki/Systemd#networkd
https://ja.wikipedia.org/wiki/Name_Service_Switch
https://ja.wikipedia.org/wiki/Domain_Name_System
https://ja.wikipedia.org/wiki/Domain_Name_System
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SR — #7ay | 57 | 57 S
network-manager V:363, 1428 | 14803 | SE-NM N%eitéforkManager (T—EY): XRVvrDO—0%8#
network-manager 9{?‘192 I:354 | 5570 | EXE:NM NetworkManager (GNOME OV IV R)
. ] , = XvRD—DEEGLEDURLED T EELL
ifupdown V586, 1983 ) 199 E::ifupdown | MW —JU (Debian $57E)
i i EAT=C N
isc-dhcp-client | o1g 1981 | 2857 fﬁ BL | pacp 5517k
EAT=
pppoeconf V-0, I:7 192 ;“f’f ANV pppor AT I VDEREANIVII—
S— —
wpasupplicant V:332, 1:486 | 3851 | .., WPA & WPA2 (IEEE 802.11i) DTzhD DO >1 7~
MO R—~
wpagui V0, I:2 758 . wpa_supplicant D QtGUI D> 77>V ~
wireless-tools | V:163,1:220 | 292 . Linux DU V0L IILREEES 3V —JU
iw V:156, 1:454 | 302 ., Linux DDA VLU XFT N1 XEZES 2Y—IU
. ] . = iproute2, IPv6 YD EfFZ=RY FDO—DEKE:
iproute2 V:709, 1:958 | 3514 fE::iprouteZ ip(8) % tc(8) =
=T o W — = ETEHW ) —
iptables V:315,1:889 | 2408 | =X V7w T 1LY =& NAT DRzBOEEY =
fE::Netfilter | (Netfilter)
R"ARBDNIP PRUXICED>TUE—FRRXK
iputils-ping V:204,1:997 | 120 FR = DXV ED—=OHN5DEIEYE T X & (IBE.
GNU)
N . . _ ARP PRL X[CL O THESNS U E—FRX
iputils-arping | Vi4,1:57 49 TR~ RD= W ~D— S OEEME > ~
tputils-tracepathy; 139 |45 | 5=xzp YE—RRIRADRY R D—5/5 2% B
ethtool V:98,1:278 | 668 F X~ Ethernet 7/\ 7 XFBEDKRREE R
: . FXFE | JE—RAXRADRY FO—DRXEEBHS 5
mtr-tiny V:7, 1:52 161 LR YL (curses)
. JE—FRIRADXRYEDT—ORIZEEHT S
mtr V:4, 1:44 214 . Y— )L (curses & GTK)
- HEDXRY D —DOBHEFOREHDY—IL
gnome-nettool V:1, 1:25 2492 ys (GNOME)
L XTI OV U R—  R—RXFvF—
nmap Vi25,1:222 | 4434 | ,, (Nmap. 35— L)
zenmap V:0, I:2 2939 | ,, Xy cJ=DOVv/i—/R—kXF+7FT— (GTK)
o 1 RYET=DrZTavID7F S5 —
tcpdump V:17,1:196 1332 )y (Tepdump, J>J—JL)
. ] RYRDID—=DrSTrwD7FS15—
wireshark 1:48 37 ys (Wireshark, GTK)
tshark V:2,1:28 403 s f}\i)l\'j—bI\jj—(\ﬂb?j‘j{*j—(jj‘)
tcptrace V0, I:2 401 ., tcpdump OEADNSEFEXKTOT EHZEER
snort V0, I:1 2203 |, FHERY FT—DEARIZ X5 Ls (Snort)
ntopng Vi1, 1 15904 | ,, ;;n_J_\ FO—D0ERARRE I T Y I IS 9T —C
. o BIND [CL > CTRESNSZIXRVET—-505517
dnsutils V26, 1:369 260 ’ > I~: nslookup(8) & nsupdate(8) & dig(8)
dlint Vi0, 15 e B f;?ﬂ—h—@%‘@ DNS OV — YV IEH = F
dnstracer V0, I:1 61 ., DNS F—/"N—& ZDFERZ CBIHR

Table 5.1: GUI DX kD —DEREY—IL



http://packages.debian.org/sid/network-manager
http://qa.debian.org/popcon-graph.php?packages=network-manager
http://packages.qa.debian.org/n/network-manager.html
https://en.wikipedia.org/wiki/NetworkManager
http://packages.debian.org/sid/network-manager-gnome
http://qa.debian.org/popcon-graph.php?packages=network-manager-gnome
http://packages.qa.debian.org/n/network-manager-gnome.html
https://en.wikipedia.org/wiki/NetworkManager
http://packages.debian.org/sid/ifupdown
http://qa.debian.org/popcon-graph.php?packages=ifupdown
http://packages.qa.debian.org/i/ifupdown.html
http://packages.debian.org/sid/isc-dhcp-client
http://qa.debian.org/popcon-graph.php?packages=isc-dhcp-client
http://packages.qa.debian.org/i/isc-dhcp-client.html
http://packages.debian.org/sid/pppoeconf
http://qa.debian.org/popcon-graph.php?packages=pppoeconf
http://packages.qa.debian.org/p/pppoeconf.html
http://packages.debian.org/sid/wpasupplicant
http://qa.debian.org/popcon-graph.php?packages=wpasupplicant
http://packages.qa.debian.org/w/wpasupplicant.html
http://packages.debian.org/sid/wpagui
http://qa.debian.org/popcon-graph.php?packages=wpagui
http://packages.qa.debian.org/w/wpagui.html
http://packages.debian.org/sid/wireless-tools
http://qa.debian.org/popcon-graph.php?packages=wireless-tools
http://packages.qa.debian.org/w/wireless-tools.html
http://packages.debian.org/sid/iw
http://qa.debian.org/popcon-graph.php?packages=iw
http://packages.qa.debian.org/i/iw.html
http://packages.debian.org/sid/iproute2
http://qa.debian.org/popcon-graph.php?packages=iproute2
http://packages.qa.debian.org/i/iproute2.html
http://www.linuxfoundation.org/collaborate/workgroups/networking/iproute2
http://packages.debian.org/sid/iptables
http://qa.debian.org/popcon-graph.php?packages=iptables
http://packages.qa.debian.org/i/iptables.html
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/iputils-ping
http://qa.debian.org/popcon-graph.php?packages=iputils-ping
http://packages.qa.debian.org/i/iputils-ping.html
https://ja.wikipedia.org/wiki/ホスト名
https://ja.wikipedia.org/wiki/IPアドレス
http://packages.debian.org/sid/iputils-arping
http://qa.debian.org/popcon-graph.php?packages=iputils-arping
http://packages.qa.debian.org/i/iputils-arping.html
https://ja.wikipedia.org/wiki/Address_Resolution_Protocol
http://packages.debian.org/sid/iputils-tracepath
http://qa.debian.org/popcon-graph.php?packages=iputils-tracepath
http://packages.qa.debian.org/i/iputils-tracepath.html
http://packages.debian.org/sid/ethtool
http://qa.debian.org/popcon-graph.php?packages=ethtool
http://packages.qa.debian.org/e/ethtool.html
http://packages.debian.org/sid/mtr-tiny
http://qa.debian.org/popcon-graph.php?packages=mtr-tiny
http://packages.qa.debian.org/m/mtr-tiny.html
http://packages.debian.org/sid/mtr
http://qa.debian.org/popcon-graph.php?packages=mtr
http://packages.qa.debian.org/m/mtr.html
http://packages.debian.org/sid/gnome-nettool
http://qa.debian.org/popcon-graph.php?packages=gnome-nettool
http://packages.qa.debian.org/g/gnome-nettool.html
http://packages.debian.org/sid/nmap
http://qa.debian.org/popcon-graph.php?packages=nmap
http://packages.qa.debian.org/n/nmap.html
https://en.wikipedia.org/wiki/Nmap
http://packages.debian.org/sid/zenmap
http://qa.debian.org/popcon-graph.php?packages=zenmap
http://packages.qa.debian.org/z/zenmap.html
http://packages.debian.org/sid/tcpdump
http://qa.debian.org/popcon-graph.php?packages=tcpdump
http://packages.qa.debian.org/t/tcpdump.html
https://ja.wikipedia.org/wiki/Tcpdump
http://packages.debian.org/sid/wireshark
http://qa.debian.org/popcon-graph.php?packages=wireshark
http://packages.qa.debian.org/w/wireshark.html
https://ja.wikipedia.org/wiki/Wireshark
http://packages.debian.org/sid/tshark
http://qa.debian.org/popcon-graph.php?packages=tshark
http://packages.qa.debian.org/t/tshark.html
http://packages.debian.org/sid/tcptrace
http://qa.debian.org/popcon-graph.php?packages=tcptrace
http://packages.qa.debian.org/t/tcptrace.html
http://packages.debian.org/sid/snort
http://qa.debian.org/popcon-graph.php?packages=snort
http://packages.qa.debian.org/s/snort.html
https://en.wikipedia.org/wiki/Snort_(software)
http://packages.debian.org/sid/ntopng
http://qa.debian.org/popcon-graph.php?packages=ntopng
http://packages.qa.debian.org/n/ntopng.html
http://packages.debian.org/sid/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
http://packages.qa.debian.org/d/dnsutils.html
https://ja.wikipedia.org/wiki/BIND
http://packages.debian.org/sid/dlint
http://qa.debian.org/popcon-graph.php?packages=dlint
http://packages.qa.debian.org/d/dlint.html
https://ja.wikipedia.org/wiki/Domain_Name_System
http://packages.debian.org/sid/dnstracer
http://qa.debian.org/popcon-graph.php?packages=dnstracer
http://packages.qa.debian.org/d/dnstracer.html
https://ja.wikipedia.org/wiki/Domain_Name_System
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BITE P 7RLX THED, BET D KAXLBRENICHEE LT,

AFHD2TEDIP PRLX 127.0.1.1 (FMD Unix BRI XF ATREEMNMIEOAELNZTE A bug #719621 (C
ERINTUVD K DI, Debian T VX b—5— (FEAMIP 7RL XDEWVWY T LADEHIC—EBY I DITT7—
(GNOME &) Dz DEEFEeE UTCNEREZFERLZ T,

host_name (&, ”/etc/hostname” DHICERINLEHRIZE—BLE T,
BAMWIP PRLUAEFHDIDIIATLTIE127.0.1. 1 DRI TZDEAMIP PRLUINC CICHBIRETT,

BRI IP 7 = L X & Domain #2 X7 L\ (DNS)MERH T BRE(ER N X 1 V% (FQDN) DY X T LT, €D
EXERIZSL host_name(Th X ~4&).domain_name( = X -1 /%) X host_name((R X +B) DHICHRZX THEONBZRETI,

resolvconf 3w —I M1 U k=)LENEH DTS, ?/etc/resolv.conf” (FEEL T 7T I)LCTT, TV R
—=ILENdE. ZNEIVRIUYVDIIDICEDET, WFNICE XK. BREEZVHRIEIT BEHRESATLE
¥, ©LU DNS M IP="192.168.11.1” [CRDNBDLS, ZNIEIXOABTI,

nameserver 192.168.11.1

resolvconf /SwH—JFZM”/etc/resolv.conf” &I VR wHO U UDICL, TvHROYUTF~TEFMIC
ZORNBEERBLEI,

EARVA] adhoc 7L LANRIBICH B PC O—DO X T7—I 3 VDIBE. EAMNL files A2 dns SE(CHIX T Multicast DNS
(mDNS, Zeroconf) TR S REMMRIT SENTETEI,

+ Avahi (I Debian T Multicast DNS Y —E X DEROPHEH ERE L F T,

« Apple Bonjour / Apple Rendezvous & [RZF T,

« libnss-mdns 7S5 12/ wo—IJMGNUC S 7> 'J— (glibc) 0 GNU Name Service Switch (NSS) #&8E (C
mDNS #BRHDHRI ~RERERHE LT,

« ?/etc/nsswitch.conf” J 7 1J)LIC(F”hosts: files mdns4_minimal [NOTFOUND=return] dns mdns4”
DELIOERI IV RHBIRETY,
« IRX B 7 local” T D H#Hbl-top-level domain (TLD) MEERINZ T,

e mDNSDIPv4 UV O-O—NILDVYILFF v LT RLX7224.0.0.251” EHVIPv6 CENICHLY I B”FF02: : FB”
H”.local” TEDHDBIBZEIODNS HITU—CAHULSNET,

FEHESE T D NETBIos over TCP/IP &SRR M RFER(E. winbind /AW —I&E A Y L—ILIDERUTEF
T COXDIREEBMICT BICIE. ”/etc/nsswitch.conf” 7 7 JLHIC”hosts: files mdns4_minimal
[NOTFOUND=return] dns mdns4 wins” DK DEIXI VYT RRETT, (BRIAED Windows ¥ X7 L(FEH dns
XYW RERI SRADOBBRICENET, )

AR
RATYRIITLICEITD VIRV VI Y TFURILR XY (QTLD) DILERDNEITHRTY . LAN ADH TE
SRX T VREESERICRIERISEENUNETY,

512 XVhkDJD—Da4U89—TJ1—2X%E

systemd ($7enp0s25” DK DIEFRIAIEELE R Y D =04V —-TJ1—X% 2ALE T,

5.1.3 LANDEHDORY D=0 7 R L XEHE

rfc1918 [CK > TO—AJILIT YU PR ET—2 (LAN) TOFERICFHINTUVBIRISXBOIPVAR2EY T RL
ZHHEEBRB LI T, CNSDTVRLUIFARDT VI —XVEEDOT7RUIENEESENREVNC EMRIETN
TVWEY,



https://ja.wikipedia.org/wiki/IPアドレス
https://ja.wikipedia.org/wiki/ホスト名
http://bugs.debian.org/719621
https://en.wikipedia.org/wiki/Debian-Installer
https://ja.wikipedia.org/wiki/Domain_Name_System
https://ja.wikipedia.org/wiki/Fully_Qualified_Domain_Name
https://ja.wikipedia.org/wiki/APIPA
https://en.wikipedia.org/wiki/Avahi_(software)
https://ja.wikipedia.org/wiki/Bonjour
https://en.wikipedia.org/wiki/.local
https://en.wikipedia.org/wiki/Pseudo-top-level_domain
https://en.wikipedia.org/wiki/NetBIOS_over_TCP/IP
https://ja.wikipedia.org/wiki/Domain_Name_System
http://newgtlds.icann.org/en/program-status/delegated-strings
http://icannwiki.com/Name_Collision
https://en.wikipedia.org/wiki/Systemd
https://www.freedesktop.org/wiki/Software/systemd/PredictableNetworkInterfaceNames/
http://tools.ietf.org/html/rfc1918
https://ja.wikipedia.org/wiki/Local_Area_Network
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xw kv

DS XV kD—DO7RLX XV kYD X/ E | of subnets
v

A 10.x.x.x 255.0.0.0 /8 1

B 172.16.x.x —172.31.x.x 255.255.0.0 /16 16

C 192.168.0.x —192.168.255.x 255.255.255.0 /24 256

Table 5.2: X ~D—O 7 RLU IEHDY X
FE

JOYODUEIP PRLUXRIZIPVE PRLUXTY, Ic&EXIE": 117 (& localhost TY,

EE

NSOTRELZIAD 1 DRI CNEINTUVBIEE. TEORINIT VI —XVKCEE7IEIET,
BY—EXNTOFIVELEBINRYET—OFRLUIEZBR (NAT) 2935 — DI —%2BLT7 OV LT
NEVNFFERA. TO—RNYRIL—F—(THEE LAN BEOZH(CEE NAT ZT70E T,

514 XV EkDJD—OFNAIPR—K

Debian Y X F LIC KD TIFEAEDN—RIIT7—FTN1IEITR—ELEINTUFEITMR, —ZBOXY LT—OF/\
« AFZFDHR—=DIEHIC DFSG non-free D T 7 — LTI 7 —HRETY, IH.1052SB T30\,

5.2 FXRORYITDREHOEST VXY ED—DEE

BRE®D systemd M Debian 7 X T kv TERETIF XY kD =015 —T 1 —X(d.lo M networking. service”
T, i1 >5—7T T —IXH”NetworkManager .service” CEBEMHILINT T,

Debian C(&. NetworkManager (NM) (network-manager & B8&/ w7 —2) ENEE T —E VAT Y F D — D&
DEBMTEXI,

s TNSICIF/EL GUIRPOAVY RS YDA —a U5 —TJ1—XEEECRHEINIT,

s TINSONVITIVRIRFLELT, BRIDT—EVEEEICRHEINT T,

s ENSIEXDHBHEIZDIRTLEA VI —RY CABSZICERTCEET T,

« INSICEIDTYT—RY EAOFERPERORY R D —ONEERBRICTEET,

« ENSICKDIERD ifupdown” /R T —JEMIICRY D —DEBRETEET,

P
H—N—(CECDEREEIHRY R T—IOFREEFDLEVWT TV CNBEFSYTIRY T EDE—EILFTIO
VIIEIRRELTVE T,

CNSORAMER Y D —DIEREY—IVIEIBFRD”ifupdown” /3w —IPZM”/etc/network/interfaces”
RET7TIENBEERITIDLSICHEEICKETDIRENSHDET,



https://ja.wikipedia.org/wiki/IPv6アドレス
https://ja.wikipedia.org/wiki/ネットワークアドレス変換
https://www.debian.org/social_contract#guidelines
https://en.wikipedia.org/wiki/NetworkManager
https://ja.wikipedia.org/wiki/デーモン_(ソフトウェア)
https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
https://ja.wikipedia.org/wiki/デーモン_(ソフトウェア)
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521 GUINDRwY EDJD—D8EYV—IL

Debian [CHIFDINMDAED R F 1 XV F—2/3 V(F”/usr/share/doc/network-manager/README . Debian”
[CHDET,
FTROMYIOROOBEANRY D —OHRENDERIFUT T,

1. XDELSELT, HIZRE foo EVWSFRXRO Ry FI1—H —%&"netdev’ JIL—FICBITBDLDICLEFT,

(GNOME *° KDE O & SIHIRANT XU kv TEREBO T TE D-bus EATZENEEIHNICTDIDE—DNDHE
T, )

$ sudo adduser foo netdev

2. ”/etc/network/interfaces” MEEERXDKIDICTEDRLEITH/HECLI T,

auto lo
iface lo inet loopback

3. ADELSICLTNM =BieghLE .

$ sudo systemctl restart network-manager

4. GUIBBHATCTRXY LD —D&EEZELTE I,

=\
ifupdown EDFHZER(TDZIC. NM (F"/etc/network/interfaces” [CU X ENTHEWT VS —T
—Zd)aiféﬁfib&"@'o

TrvF

NM O Xw D —DX%TFENDNZEILERLZ VB S (C(E network-manager-openconnect,
network-manager -openvpn-gnome.network-manager-pptp-gnome.mobile-broadband-provider-info.
gnome-bluetooth EMEYL TS T VEI 1 —ILPER/IIVIT—IEHRLTLLIREE L,

53 GUIEBLODES VYRV ~D—DEE

LFEBEFRED, systemd DTFTEF. Xv bkD—2D(3 /etc/systemd/network/ ZF > THREINTULBIHEL
NFEHFA. systemd-resolved(8) ¥ resolved.conf(5) {° systemd-networkd(8) &SR 220\,

CNICKD GUIELDES VYRY R D—ORENRTETET,

DHCP US4 7V ~MEREIT”/etc/systemd/network/dhcp.network” E{EM I B ETHRETETE T, Hlx
(&:

[Match]

Name=en*

[Network]
DHCP=yes

B wY LD —DH%E(F7/etc/systemd/network/static.network” ZER I D E TCRETETF T, HIX(E:

[Match]
Name=en*

[Network]
Address=192.168.0.15/24
Gateway=192.168.0.1



https://ja.wikipedia.org/wiki/D-Bus
https://en.wikipedia.org/wiki/Systemd
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5.4 (BXKEXRYED—DHRE
Linux (CH(FTREXKEDR Y R T—D&HRFET B(C (T iproute2 TOT S L (ipB). ) ZHULE T,

5.4.1 Iproute2 IV R

Iproute2 IV YV R(IMEKER Y FD—IREDTEIHEEE IR L X T, [HIND net-tools IV >V R EF L L) iproute?
VY REEDEIRRKERICRLET,

[HELD net-tools ¥1U L) iproute2 & =E
alhy _ -
ifconfig(8) ip addr |7\:/l/\’2|’20)7|:| ~JU (1P 723 1Pv6) J
route(s) ip route W=7V 507=T
arp(8) ip neigh ARP FZ[d NDISC ¥+ v = 1I8H
ipmaddr ip maddr VILFFv A7 ELX
iptunnel ip tunnel IP#EBEKYXID
nameif(8) ifrename(s) MAC 7 RUXCEDERYRT=01Y
H—J1—XEmME
mii-tool(8) ethtool(8) 11— —XXV N1 IDEE

Table 5.3: [HTVO net-tools OV REHFL L iproute2 IV Y REFEEDEIRRE

ip(8) & IPROUTE?2 Utility Suite Howto ZZ8B T 0\,

542 ZEIFELARILXY D—DBE

ROBELANILRY D=0V VERE RYRD—OHFREEEBELLVDTREICHERIT,

IVYR ik

ip addr show BMA V5 —T1—XOUIDETRL ZDREERT
route -n WFEFEOIE7RLATECDIL—FT v VT F7—TILERR
ip route show BFE@EOIE7RLATECOIL—FT v VT F7—TILERR
arp ARP ¥ v w17 —JILOBRIKROATZERT

ip neigh ARP ¥ v v 17— TJILOBEROARBTERR

plog ppp T —EYOOTZEERR

ping yahoo.com

”yahoo.com” T V5 —X v FERDMES

whois yahoo.com

KX+ >Y5F—5—R—X[C”yahoo.com” ZHEARERUEHERE

B

traceroute yahoo.com

»yahoo.com” & CO V5 —X v ~FE/ROETH

tracepath yahoo.com

“yahoo.com” & COT V5 —X v ~FEFGDET

mtr yahoo.com

“yahoo.com” & CHT V5 —XXv FEGEDEN BEDiRD)

dig [@dns-server.com]
example.com [{a|mx|any}]

“example.com” MDNS L J—FK#%”dns-server.com” ¢’a”
Hvmx” H\any” hOL I—RICEAU THERLE T,

iptables -L -n

INTY T )L5 —DORESR

netstat -a

T—TVR—FDHER

netstat -1 --inet

BIHOR—FDER

netstat -1ln --tcp

FRENF D TCP R— FOER (BF)

dlint example.com

“examle.com” ) DNS VU — VIiEH & Eaa

Table 5.4: ELANJILVRY D=0 IV EREDU X~



http://www.linuxfoundation.org/collaborate/workgroups/networking/iproute2
http://www.linuxfoundation.org/collaborate/workgroups/networking/iproute2
http://www.linuxfoundation.org/collaborate/workgroups/networking/net-tools
http://www.linuxfoundation.org/collaborate/workgroups/networking/iproute2
http://www.policyrouting.org/iproute2.doc.html
https://ja.wikipedia.org/wiki/Address_Resolution_Protocol
https://ja.wikipedia.org/wiki/Address_Resolution_Protocol
https://ja.wikipedia.org/wiki/Domain_Name_System
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TAvT

CNSDEBELARILRY T—=D

= n—]

aXARE

W—JU(E"/sbin/" RICH D E T, "/sbin/ifconfig” EDLSHEFTEIV

YVRIRREFESH\ "~/ .bashrc” DO "$PATH" U X ~(C"/sbin” ZEBMI BRENRHBINELNEIEA.

55 XvkD—00OR#Et

—MREVER Y =D — D DRBELIABEDHENTT . CCTIIHEERDERICRISFB(COHFMNE T,

Sy —3 #7av | 57 | s
iftop V:6, 1:113 93 Xy cT=04U5 =71 —XOREFNABHREZ X
iperf V:3, 1:50 349 V5 —XXvZORIJILONY RigilEY—Jb
ifstat V:0, I:8 59 T —T1—XFRAEZF—
bmon V1, 1:18 144 AN RIRE 5 — RS
W — 5=/ — HE (CHITFE [
ethstatus V0, 1:4 40 :§°|i|\lj DTFNA XD =Ty FEaRRCHAET AT
bing V0, I:1 80 EBRAIMERN Y Rigmeg Y J ~
bwm-ng V1, I:16 95 BEEEOIVY—ILRON Y KEEZS—
ethstats V:0, I:0 23 AVY—LROT—TF—Xv MNRETEZS —
ipfm V:0, 1.0 78 FEOFY—IU

5.5.1 FiE MTU OER

Table 5.5: X D —OF@E{LY—ILDOY X ~

NM normally sets optimal Maximum Transmission Unit (MTU) automatically.

In some occasion, you may wish to set MTU manually after experiments with ping(8) with ”-M do” option to send a ICMP
packet with various data packet size. MTU is the maximum succeeding data packet size without IP fragmentation plus 28 bytes
for the IPv4 and plus 48 bytes for the IPv6. For example the following finds MTU for IPv4 connection to be 1460 and MTU for

IPv6 connection to be 1500.

$ ping -4 -c 1 -s $((1500-28)) -M do www.debian.org
PING (149.20.4.15) 1472(1500) bytes of data.
ping: local error: message too long, mtu=1460

--- ping statistics

1 packets transmitted, © received, +1 errors, 100% packet loss, time Oms

$ ping -4 -c 1 -s $((1460-28)) -M do www.debian.org
PING (130.89.148.77) 1432(1460) bytes of data.
1440 bytes from klecker-misc.debian.org (130.89.148.77): icmp_seq=1 tt1=50 time=325 ms

--- ping statistics

1 packets transmitted, 1 received, 0% packet loss, time Oms

rtt min/avg/max/mdev = 325.318/325.318/325.318/0.000 ms

$ ping -6 -c 1 -s $((1500-48)) -M do www.debian.org

PING www.debian.org(mirror-csail.debian.org (2603:400a:ffff:bb8::801f:3e)) 1452 data bytes
1460 bytes from mirror-csail.debian.org (2603:400a:ffff:bb8::801f:3e): icmp_seq=1 ttl=47 <+

time=191 ms

--- www.debian.org ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms
= 191.332/191.332/191.332/0.000 ms

rtt min/avg/max/mdev



http://packages.debian.org/sid/iftop
http://qa.debian.org/popcon-graph.php?packages=iftop
http://packages.qa.debian.org/i/iftop.html
http://packages.debian.org/sid/iperf
http://qa.debian.org/popcon-graph.php?packages=iperf
http://packages.qa.debian.org/i/iperf.html
http://packages.debian.org/sid/ifstat
http://qa.debian.org/popcon-graph.php?packages=ifstat
http://packages.qa.debian.org/i/ifstat.html
http://packages.debian.org/sid/bmon
http://qa.debian.org/popcon-graph.php?packages=bmon
http://packages.qa.debian.org/b/bmon.html
http://packages.debian.org/sid/ethstatus
http://qa.debian.org/popcon-graph.php?packages=ethstatus
http://packages.qa.debian.org/e/ethstatus.html
http://packages.debian.org/sid/bing
http://qa.debian.org/popcon-graph.php?packages=bing
http://packages.qa.debian.org/b/bing.html
http://packages.debian.org/sid/bwm-ng
http://qa.debian.org/popcon-graph.php?packages=bwm-ng
http://packages.qa.debian.org/b/bwm-ng.html
http://packages.debian.org/sid/ethstats
http://qa.debian.org/popcon-graph.php?packages=ethstats
http://packages.qa.debian.org/e/ethstats.html
http://packages.debian.org/sid/ipfm
http://qa.debian.org/popcon-graph.php?packages=ipfm
http://packages.qa.debian.org/i/ipfm.html
https://ja.wikipedia.org/wiki/Maximum_Transmission_Unit
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CMHZOL R(F/IX MTU (PMTU) #E (RFC1191) T. tracepath8) IV R TBE#IELTEZET,

Xy kD—=0&EE MTU EH

Y )U7 v T (IP: PPP) 576 EE

- —% —Xw ~&# (IP: DHCP =5 L

* 12 3EE) 1500 EENDTITA—IU

Table 5.6: & MTU BEQEANL T RS1Y

In addition to these basic guide lines, you should know the following.

c ASHD R YRILVER (VPNE) EFESE. ENSOT—/N—AY RDOEHICRE MTU ZEB(ISHSITHNELNT
B Ao

« MTU {E(SREHIRESND PMTU BEEBIRETTESDEE A

- EULMOFINREERZ I LS. MTU BEIF—BRICKETVARVWVTT,

RATZIA VRS MSS) (F/3TY R ZORBREE L THEONFT T, MSS & MTU ORERIZRTT,
« IPv4 Tl& MSS = MTU - 40

« IPv6 Tld MSS = MTU - 60

AR
iptables(8) (B5.68R T V) EFESRBE(LIE MSS EFE> TR YT Y 1 XEFHWTETINDTIL—F—&
L TERTY, iptables(8) H'TCPMSS” ZE2B T L\,

5.5.2 WAN TCP O&R&E1t

BARANLEEFETLATYY—DARITIEWAN TlE. TCP DRIL—TF Y RIETCP Ny T 7 —F 1 XIS A—5—
%Z”TCP Tuning Guide” ¥°”TCP tuning” [CENMN TV S FIETREBIZCE TRAIETEEX T, SOECIBEAED
Debian M7 7 # —JU = EERED 1G bps M FTTP U —E X TDHEM D TULIDFAD LAN TE+OHEEEL TLE T,

5.6 Netftfilter 71> 7>

Netfilter (FLinux 1 —XJLODEI 1 —JU (B3B8IEBBTFIW) EFAITZIXFT— LI IT 77— —JLEXRY
J—O 7 RLIZH (NAT) D1V ISERHLE T,

netfilter D 1—Y'—ZERNOFETOT S AlE iptables(8) TTo ¥ TILHSNEEER CFENT netfilter ZEXE L. TD
REE% iptables-save(8) CI#7ZL. iptables-restore(8) &#FE>Tinit XU FTBHTIYXFT LD T—k
BICEETETEI,

shorewall DK DIELERENI/A—X DU FHEZOBERZBEICLE T,

http://www.netfilter.org/documentation/ (ZF /=($”/usr/share/doc/iptables/html/” ) DX EESE T I L\,
 Linux Networking-concepts HOWTO

* Linux 2.4 Packet Filtering HOWTO

* Linux 2.4 NAT HOWTO

TrvF
CN5(E Linux 2.4 DfeHICEMNIZE(FLV X, iptables(8) IV Y R E netfilter 71— JVEEBETIRTED Linux
26 P 3XN—RIWIU—XCEHTIFEDET,



https://en.wikipedia.org/wiki/Path_MTU_discovery
http://tools.ietf.org/html/rfc1191
https://ja.wikipedia.org/wiki/Virtual_Private_Network
https://ja.wikipedia.org/wiki/Maximum_Segment_Size
http://dsd.lbl.gov/TCP-tuning/
https://en.wikipedia.org/wiki/TCP_tuning
https://ja.wikipedia.org/wiki/Iptables
https://ja.wikipedia.org/wiki/Linuxカーネル
https://ja.wikipedia.org/wiki/ファイアーウォール#.E3.82.B9.E3.83.86.E3.83.BC.E3.83.88.E3.83.95.E3.83.AB.E3.83.91.E3.82.B1.E3.83.83.E3.83.88.E3.82.A4.E3.83.B3.E3.82.B9.E3.83.9A.E3.82.AF.E3.82.B7.E3.83.A7.E3.83.B3
https://ja.wikipedia.org/wiki/ネットワークアドレス変換
https://ja.wikipedia.org/wiki/ネットワークアドレス変換
https://ja.wikipedia.org/wiki/Iptables
https://ja.wikipedia.org/wiki/Iptables
https://en.wikipedia.org/wiki/Shorewall
http://www.netfilter.org/documentation/
http://www.netfilter.org/documentation/HOWTO/networking-concepts-HOWTO.html
http://www.netfilter.org/documentation/HOWTO/packet-filtering-HOWTO.html
http://www.netfilter.org/documentation/HOWTO/NAT-HOWTO.html
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et

IRy —3 ®7av | 27| s
: ETEW ) — i
iptables V:315, 1:889 | 2408 r'1etf11ter DEEY—JU (IPv4 FHD iptables(8). IPv6 HD
ip6tables(8))
arptables V:0, I:2 100 netfilter DEIE'Y —JU (ARP D arptables(8))
5 = W) T w =y~
ebtables V13, 131 64 netfilter DEIE'Y —JU (Ethernet U v IV THD
ebtables(8))
iptstate V:0, 1:3 119 netfilter DIRBE & W IF € — 5 — (top(1) EFBIL)
shorewall-init | V:0, L0 85 Shoreline 7 7 -1 77— =# — JL#IEA{E
< - -7 . . §}1_,|I| — =
shorewall V4, 1:10 3090 i_l_lzehne T7A47—"#—]b. netfilter € J 7 TIVER>T X
. . Shoreline 7 7 1 77— # —JU. netfilter 32 J 7 T JVERK> X
shorewall-1lite V:0, I.0 71 > I\ (RN —T 3 V)
. Shoreline 7 7 1 77— # —JL. netfilter R J 7 T JLVER > X
shorewall6 Vi1, 1:2 1334 1\ (IPV6 A—T 32
shorewallé-Tite [ . | 5 Shoreline 7 7 1 77— # —JU. netfilter 3R J 7 1 JVER > X

7 L\ (IPv6 B/ A\ —2 3 )

Table5.7: D717 —2074—JLY—=ILD'J X ~



http://packages.debian.org/sid/iptables
http://qa.debian.org/popcon-graph.php?packages=iptables
http://packages.qa.debian.org/i/iptables.html
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/arptables
http://qa.debian.org/popcon-graph.php?packages=arptables
http://packages.qa.debian.org/a/arptables.html
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/ebtables
http://qa.debian.org/popcon-graph.php?packages=ebtables
http://packages.qa.debian.org/e/ebtables.html
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/iptstate
http://qa.debian.org/popcon-graph.php?packages=iptstate
http://packages.qa.debian.org/i/iptstate.html
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/shorewall-init
http://qa.debian.org/popcon-graph.php?packages=shorewall-init
http://packages.qa.debian.org/s/shorewall-init.html
https://en.wikipedia.org/wiki/Shorewall
http://packages.debian.org/sid/shorewall
http://qa.debian.org/popcon-graph.php?packages=shorewall
http://packages.qa.debian.org/s/shorewall.html
https://en.wikipedia.org/wiki/Shorewall
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/shorewall-lite
http://qa.debian.org/popcon-graph.php?packages=shorewall-lite
http://packages.qa.debian.org/s/shorewall-lite.html
https://en.wikipedia.org/wiki/Shorewall
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/shorewall6
http://qa.debian.org/popcon-graph.php?packages=shorewall6
http://packages.qa.debian.org/s/shorewall6.html
https://en.wikipedia.org/wiki/Shorewall
https://ja.wikipedia.org/wiki/Iptables
http://packages.debian.org/sid/shorewall6-lite
http://qa.debian.org/popcon-graph.php?packages=shorewall6-lite
http://packages.qa.debian.org/s/shorewall6-lite.html
https://en.wikipedia.org/wiki/Shorewall
https://ja.wikipedia.org/wiki/Iptables

Debian YU 7L VX 111/ 244

Chapter 6

XYND—DOF7TUg—>3Y

Xy bD—OEGHEBRI LU BEZERTIV) HET, BEEDRYND—D07FVT—23VERTTEE T,

TV
B3R M Debian (I ELIER Y RD—D 1S5 —TJ 1 —XMOH T RIEZ. The Debian Administrator’s Handbook —
Network Infrastructure ZZ2B< 230\,

TV

ELECHOD ISP T2 ERREERED #BMIC LIZBE. S0 FO55 LHS POP X SMTP Y—EX(ICT7 Ot
REB3T7TIVT—3 VA RT—REAFIINERGD I T, B|RICHELIZODRI - IP #HAI T 3MERD
B3MhELNFTEA.

61 DIwIJISOY—

ZLDOIVITSOF—NRUT—IRNA/I—FTFILSS YT 7—FORIJL HTTP) EFE>TER IV T
VRCTOERTBEHICEELET,

6.1.1 Spoofing the User-Agent string

In order to access some overly restrictive web sites, you may need to spoof the User-Agent string returned by the web browser
program. See:

* MDN Web Docs: userAgent

+ Chrome Developers: Override the user agent string

+ How to change your user agent

* How to Change User-Agent in Chrome, Firefox, Safari, and more

* How to Change Your Browser’s User Agent Without Installing Any Extensions

* How to change the User Agent in Gnome Web (epiphany)

(: ) SEE
BEEINZI1I-—Y—I—-I 1Y XFE Java (CHUTENSHEIRMRESITRECINELNTHE
Ao



https://www.debian.org/doc/manuals/debian-handbook/network-infrastructure
https://www.debian.org/doc/manuals/debian-handbook/network-infrastructure
https://ja.wikipedia.org/wiki/ウェブブラウザ
https://ja.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/User_agent
https://developer.mozilla.org/en-US/docs/Glossary/User_agent
https://developer.chrome.com/docs/devtools/device-mode/override-user-agent/
https://www.whatismybrowser.com/guides/how-to-change-your-user-agent/
https://geekflare.com/change-user-agent-in-browser/
https://www.howtogeek.com/113439/how-to-change-your-browsers-user-agent-without-installing-any-extensions/
https://askubuntu.com/questions/472861/how-to-change-the-user-agent-in-gnome-web-epiphany
https://bugzilla.mozilla.org/show_bug.cgi?id=83376
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T

Rvlor— 72 N 2 57 DT wvITSOY—MEHA
. = —

chromium V:37, 118 | 212471| X Cﬂ?f’;m“m‘ (Google N5NF —TVA =TS

. . Firefox, Mozilla NS DA =T VI—XDT>D
firefox V9, I:14 223589, ' —_ Debian Unstable TOH AFAIHE)
firefox-esr V:194,1:416 | 217325 ,, Firefox ESR, (Firefox EE T R— KU U —X)
epiphany-browser v, 1q 2232 | ,, GNOME, HIG %8l Epiphany
konqueror V:19, I:90 25504 | ,, KDE. Konqueror
dillo V:1,1:6 1565 | ,, Dillo, &7 5 DY —, FLTK ZEHl)
w3m V:14,1:190 | 2828 | F Xk~ w3m
Tynx Vi12,1:124 | 1935 | ,, Lynx
elinks V4, 1:24 1742 |, ELinks
links V:4,1:33 2302 |, Links (7 F XD &)
links2 Vi1, 1:12 5479 277{5 Links (X DLV VY—ILTS T 1 I X)

Table6.1: DT wIJ TSSO —-DYU I~

6.1.2 Browser extension

All modern GUI browsers support source code based browser extension and it is becoming standardized as web extensions.

6.2 X—JLYXTL

This section focuses on typical mobile workstations on consumer grade Internet connections.

EE
@ ELAYI—RYREBEEX—IIRBITEIX—ILT—N—EBEITBIHS. COLSHINEHRNENRRE
HSS5WIRFLERHAUTULBRETT,

6.2.1 E X—JLOERK

email X wZ—IJ(F, XvtE—IDIIVARO-TFFHE) & XvE—IDAVvET—&, Xvt—IDREED, 3
BMERNSHDII>TVET,

« Xwy—ITuRO—-TFHD To” (5B5) & From” (EHA) BHIE SMTP REBF X —IILZEET BDICAHAVSNE
T, (Rvt—ITARO—TFO"From” IEIWIZ /NT VX7 R LR, From_, FEEMEINZT T, )

« Xy —IANYE—hDN To” (3B5FE) & From” (ZHA) B (E email IS5 7 >k Memail ERTRITDDICHULS
NEI, BENSEAVE—IIIARO-TDREHRELBTIN, BFLEZSEFRDIEAL )

 The email message format covering header and body data is extended by Multipurpose Internet Mail Extensions (MIME) from
the plain ASCII text to other character encodings, as well as attachments of audio, video, images, and application programs.

Full featured GUI based email clients offer all the following functions using the GUI based intuitive configuration.

« It creates and interprets the message header and body data using Multipurpose Internet Mail Extensions (MIME) to deal the
content data type and encoding.



http://packages.debian.org/sid/chromium
http://qa.debian.org/popcon-graph.php?packages=chromium
http://packages.qa.debian.org/c/chromium.html
https://en.wikipedia.org/wiki/Chromium_(web_browser)
http://packages.debian.org/sid/firefox
http://qa.debian.org/popcon-graph.php?packages=firefox
http://packages.qa.debian.org/f/firefox.html
https://ja.wikipedia.org/wiki/Mozilla_Firefox
http://packages.debian.org/sid/firefox-esr
http://qa.debian.org/popcon-graph.php?packages=firefox-esr
http://packages.qa.debian.org/f/firefox-esr.html
https://en.wikipedia.org/wiki/Firefox#Extended_Support_Release
http://packages.debian.org/sid/epiphany-browser
http://qa.debian.org/popcon-graph.php?packages=epiphany-browser
http://packages.qa.debian.org/e/epiphany-browser.html
https://ja.wikipedia.org/wiki/GNOME
https://en.wikipedia.org/wiki/Human_interface_guidelines
https://ja.wikipedia.org/wiki/Epiphany
http://packages.debian.org/sid/konqueror
http://qa.debian.org/popcon-graph.php?packages=konqueror
http://packages.qa.debian.org/k/konqueror.html
https://ja.wikipedia.org/wiki/KDE
https://ja.wikipedia.org/wiki/Konqueror
http://packages.debian.org/sid/dillo
http://qa.debian.org/popcon-graph.php?packages=dillo
http://packages.qa.debian.org/d/dillo.html
https://en.wikipedia.org/wiki/Dillo
https://en.wikipedia.org/wiki/FLTK
http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
http://packages.qa.debian.org/w/w3m.html
https://ja.wikipedia.org/wiki/W3m
http://packages.debian.org/sid/lynx
http://qa.debian.org/popcon-graph.php?packages=lynx
http://packages.qa.debian.org/l/lynx.html
https://ja.wikipedia.org/wiki/Lynx_(ウェブブラウザ)
http://packages.debian.org/sid/elinks
http://qa.debian.org/popcon-graph.php?packages=elinks
http://packages.qa.debian.org/e/elinks.html
https://ja.wikipedia.org/wiki/ELinks
http://packages.debian.org/sid/links
http://qa.debian.org/popcon-graph.php?packages=links
http://packages.qa.debian.org/l/links.html
https://ja.wikipedia.org/wiki/Links
http://packages.debian.org/sid/links2
http://qa.debian.org/popcon-graph.php?packages=links2
http://packages.qa.debian.org/l/links2.html
https://ja.wikipedia.org/wiki/Links
https://en.wikipedia.org/wiki/Browser_extension
https://github.com/w3c/webextensions/blob/main/charter.md#webextensions
https://ja.wikipedia.org/wiki/電子メール
https://ja.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://en.wikipedia.org/wiki/Bounce_address
https://ja.wikipedia.org/wiki/電子メールクライアント
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
https://ja.wikipedia.org/wiki/電子メールクライアント
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
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« It authenticates itself to the ISP’s SMTP and IMAP servers using the legacy basic access authentication or modern OAuth 2.0.
(For OAuth 2.0, set it via Desktop environment settings. E.g., ”Settings” -> ”Online Accounts”.)

+ It sends the message to the ISP’s smarthost SMTP server listening to the message submission port (587).
» It receives the stored message on the ISP’s server from the TLS/IMAP4 port (993).

s BEICEKOD>TA—ILD T 1 LBV VY ORTEE T,

« BIRE. DLYF— 9RO XEEVORENMOEREZRIE IS CEMRHDE T,

SRyr—3 #7ay | 57 | 57

evolution V:28,1:226 470 XGUI Z7O5 5L (GNOME3, JIL—TTJI 7P RX1—F)
thunderbird V:56, 1:123 193432 | X GUI Z7O5 S L (GTK, Mozilla Thunderbird)

kmail V:31,1:81 23817 | X GUI 7O5 = L\ (KDE)

nutt V20, 1:203 7104 gzt vimEEEICEONSF+SOF—H—=FI)IL70OD
mew V:0, .0 2319 (x)emacs DR CFvSO5—-5—=FI)ILT7O55 Ln

Table 6.2: X—)L1—HF—IT—I 1Yk (MUA) DY I~

6.2.2 IBMAMX—ILT—EXDRER

RIRL GEBXA—)L) BEICTSTNBNETR/IMET BIedh(c. BAKLEX—ILY—E X (CIIRLLHIRRS DX
ER

c BR(CAXA-IWEYE-MRIMCERZXDLHICHEER 1YY —X v MME{ LT SMTP U —/\—&R{TIBD
(FIREMTEHDEE A
* A mail may be rejected by any host en route to the destination quietly unless it appears as authentic as possible.

- EBRROBHOZEETA—ITRLIDA—IVE, B—DXV—FRILEE>THEEICYE-—FRINIES
CEEHRFIBDEFIBRMNTEIH DI EA

HEES:

» The SMTP port (25) connections from hosts serviced by the consumer grade network to the Internet are blocked.
» The SMTP port (25) connections to hosts serviced by the consumer grade network from the Internet are blocked.

» The outgoing messages from hosts serviced by the consumer grade network to the Internet can only be sent via the message
submission port (587).

c RAAYF— - PATUT1T71R - X—JU(DKIM) 0 SPF FBEE X° R X1 UR=XDA v —IFBIE. BES
KUOBEE (DMARC) DEDE P UFRINLTOZYD Memall DT JLAY VT (CILEICERINTUVET,

s RXAYF— - TPATYTAIT7IR - X=ILT—EXRBLEEDA—ILE XV — R MRETREET BERIC
RtEInTCL3INELNIEA,

s EX—IL7RLZADEDTILERBLSRHIC, AIV—FRIMCEIDTAYE—IANYIADZEETA—ILT R
LIMAV—ERIAEDA—=ILT AT Y RCESTRIONZCERHBDFTT,
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https://ja.wikipedia.org/wiki/Mozilla_Thunderbird
http://packages.debian.org/sid/kmail
http://qa.debian.org/popcon-graph.php?packages=kmail
http://packages.qa.debian.org/k/kmail.html
http://packages.debian.org/sid/mutt
http://qa.debian.org/popcon-graph.php?packages=mutt
http://packages.qa.debian.org/m/mutt.html
http://packages.debian.org/sid/mew
http://qa.debian.org/popcon-graph.php?packages=mew
http://packages.qa.debian.org/m/mew.html
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https://en.wikipedia.org/wiki/DMARC
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6.2.3 Historic mail service expectation

Some programs on Debian expect to access the /usr/sbin/sendmail command to send emails as their default or customized
setting since the mail service on a UNIX system functioned historically as:

* An email is created as a text file.

* The email is handed to the /usr/sbin/sendmail command.

* For the destination address on the same host, the /usr/sbin/sendmail command makes local delivery of the email by
appending it to the /var/mail/$username file.

— Commands expecting this feature: apt-listchanges, cron, at, ...

 For the destination address on the remote host, the /usr/sbin/sendmail command makes remote transfer of the email to
the destination host found by the DNS MX record using SMTP.

— Commands expecting this feature: popcon, reportbug, bts, ...

6.24 X—J)UEmEI—I 1V~ (MTA)

Debian mobile workstations can be configured just with full featured GUI based email clients without mail transfer agent (MTA)
program after Debian 12 Bookworm.

Debian traditionally installed some MTA program to support programs expecting the /usr/sbin/sendmail command. Such
MTA on mobile workstations must cope with I86.2.2 and 186.2.3.

For mobile workstations, the typical choice of MTA is either exim4-daemon- light or postfix with its installation op-
tion such as ”Mail sent by smarthost; received via SMTP or fetchmail” selected. These are light weight MTAs that respect
”/etc/aliases”.

TV

Configuring exim4 to send the Internet mail via multiple corresponding smarthosts for multiple source email ad-
dresses is non-trivial. If you need such capability for some programs, set them up to use msmtp which is easy to
set up for multiple source email addresses. Then leave main MTA only for a single email address.

6.2.4.1 exim4 F%E

AV—FRIMMEBADT VY —RY b X—JLICEALTIE, eximd-* /Sy T —IERDELSICBE)RELE T,

$ sudo systemctl stop exim4
$ sudo dpkg-reconfigure exim4-config

“General type of mail configuration” [CBEL T, ” AV — R =TX—JLiE(E; SMTP X/c(d fetcchmail TRIET S &
BIRLE T,

”System mail name:” Z ZMN7 J 7 JU~Td»3 FQDN (IB5.1.12B T3 L) (CBREL T T,

»IP-addresses to listen on for incoming SMTP connections:” & Z N7 J 4 JL = Tdr37127.0.0.1; =17 EFRELF T,
»Other destinations for which mail is accepted:” DB ZEHEL T,

“Machines to relay mail for:” DRBEHELF T,

"REHIAV—RRIRDIP 7R XFZIFHR X 3:” Z”smtp.hostname.dom:587” & EREL F T,

“Hide local mail name in outgoing mail?” (CXd U T"No” Z3#IR U 9 o(C DD D (CJE6.2.4.3(CHB”/etc/email-addresse
ZEARALET, )

"DNS O LY D ERIRICEDTIN (T T VILA YTV R [ROANDVEDDREELE T,
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Y1

Ny —3 72 N 2 A

exim4-daemon- ligh§/ i _. N ] N
:264,1:278 | 1493 | Exim4 X—JVERX T —) T~ I~ (MTA: Debian D7 J # )L I~)

exim4-daemon-heavy,, |, 1651 | Exim4 X—JLEEET —J T Yk (MTA: REVLERE)

exim4-base V:271,1:286 [ 1667 | Exim4 X & (tex) EFE T 7 1)U

exim4-doc-html | L1 3748 | Exim4 X (html)

exim4-doc-info | L1 639 Exim4 X (info)

postfix V:141,1:152 | 3985 | Postfix X—JLERE T —I T ~ ~ (MTA: ©F 1 7ERAEER)

postfix-doc I:8 4601 | Postfix X & (html+text)

sasl2-bin V6, 1:16 403 Cyrus SASL API M3EZE (SMTP AUTH (C DU\ T postfix & f5t)

cyrus-sastz-doc | 2171 | Cyrus SASL - (&

msmtp V6, 1:12 577 BE MTA

msmtp-mta V5, 1:6 122 & MTA (msmtp O sendmail A EREFILTR)

esmtp V:0, 1.0 129 BE MTA

esmtp-run V:0, I:0 32 & MTA (esmtp @ sendmail B IEHEILR)

nullmailer V38, 1:10 474 Strip down MTA, no local mail

ssmtp V6, 1:9 2 Strip down MTA, no local mail

sendmail-bin V14, 114 1876 | =HERE MTA (BX[CBNTUL\31ER)

courier-mta V0, 1:0 2390 | BEBEREMTA (DI 7V —TJ 1 —XILE)

s BEBFICT VIRV RCEREINTUBIESE. "No” ELE T,

s BERSICT VI —RY RCERGINTULWEWES(E.

”Delivery method for local mail:” % ”mbox format in /var/mail/” EEEL F T,

»Split configuration into small files?:” [CXf L T”Yes” ZRIRL F I,
»/etc/exim4/passwd.client” ZIREL XA V— bR MDEHD/IIXT—RIVEY—ZEERLE T,

$ sudo vim /etc/exim4/passwd.client

$ cat /etc/exim4/passwd.client
Asmtp.*\.hostname\.dom:username@hostname.dom:password

Configure exim4(8) with "QUEUERUNNER="queueonly’”, ”QUEUERUNNER="nodaemon’”, etc. in”/etc/default/exim4

to minimize system resource usages. (optional)

ROELDICLTexima &2gHILF I,

$ sudo systemctl start exim4

"Yes” & LE T,

Table 6.3: EANLE XA —JVERET—I TV REE/IA VI —TI DY X ~

”/etc/exim4/passwd.client” ORI RRE>I AU TP XTHOTFWTFTEEA EDORI LRAIFRDERICL

THEECTEE I,

$ host smtp.hostname.dom
smtp.hostname.dom is an alias for smtp99.hostname.dom.
smtp99.hostname.dom has address 123.234.123.89

IV 7 RAEEERRT B/zsh(C”/etc/exima/passwd.client” DHR(CERRIBEANTUVE T, EL ISP IR
TP XATRENDIRRZRBESTE TE SMTP AUTH (FHZ5<ENIETIE T,

RDESCTNL eximd DEREEFECTEH CSE I,

« 7/etc/exima/” B0 eximd EBE T 7 T IILDOEEH,
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http://packages.debian.org/sid/exim4-doc-html
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http://packages.debian.org/sid/exim4-doc-info
http://qa.debian.org/popcon-graph.php?packages=exim4-doc-info
http://packages.qa.debian.org/e/exim4-doc-info.html
http://packages.debian.org/sid/postfix
http://qa.debian.org/popcon-graph.php?packages=postfix
http://packages.qa.debian.org/p/postfix.html
http://packages.debian.org/sid/postfix-doc
http://qa.debian.org/popcon-graph.php?packages=postfix-doc
http://packages.qa.debian.org/p/postfix-doc.html
http://packages.debian.org/sid/sasl2-bin
http://qa.debian.org/popcon-graph.php?packages=sasl2-bin
http://packages.qa.debian.org/s/sasl2-bin.html
http://packages.debian.org/sid/cyrus-sasl2-doc
http://qa.debian.org/popcon-graph.php?packages=cyrus-sasl2-doc
http://packages.qa.debian.org/c/cyrus-sasl2-doc.html
http://packages.debian.org/sid/msmtp
http://qa.debian.org/popcon-graph.php?packages=msmtp
http://packages.qa.debian.org/m/msmtp.html
http://packages.debian.org/sid/msmtp-mta
http://qa.debian.org/popcon-graph.php?packages=msmtp-mta
http://packages.qa.debian.org/m/msmtp-mta.html
http://packages.debian.org/sid/esmtp
http://qa.debian.org/popcon-graph.php?packages=esmtp
http://packages.qa.debian.org/e/esmtp.html
http://packages.debian.org/sid/esmtp-run
http://qa.debian.org/popcon-graph.php?packages=esmtp-run
http://packages.qa.debian.org/e/esmtp-run.html
http://packages.debian.org/sid/nullmailer
http://qa.debian.org/popcon-graph.php?packages=nullmailer
http://packages.qa.debian.org/n/nullmailer.html
http://packages.debian.org/sid/ssmtp
http://qa.debian.org/popcon-graph.php?packages=ssmtp
http://packages.qa.debian.org/s/ssmtp.html
http://packages.debian.org/sid/sendmail-bin
http://qa.debian.org/popcon-graph.php?packages=sendmail-bin
http://packages.qa.debian.org/s/sendmail-bin.html
http://packages.debian.org/sid/courier-mta
http://qa.debian.org/popcon-graph.php?packages=courier-mta
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— MACRO%®EXE I Bc6hlC”/etc/eximd/exim4 . conf. localmacros” Z{EB L .”/etc/exim4/exim4 . conf. ten
EREL T I, GEDBETE)

- ”/etc/exim4/exima.conf.d” B TF v LOKY—HT, iR I 77 ILEERULIEDBIE D 71 ILEREL
EOLET, (DEIERTE)

- ”systemctl reload exim4” ZETLF I,

IR

"DNS O T DHER/IRICEDZTIN (FT1VILA VTV U R)? £L\S debeconf MERIIC'No” (57 #
—JLMMB) RRBRIEN I X T LARNT — REFICT V5 —R v RMCBR D TUEVIEA. eximd DEEENF R VR
EiRavalalok- a8

RICRIERDH 1 REZHATERSU: ”/usr/share/doc/exim4-base/README . Debian.gz” & update-exim4.co

=R
For all practical consideration, use SMTP with STARTTLS on port 587 or SMTPS SSL (SMTPS) on port
465, instead of plain SMTP on port 25.

6.2.4.2 SASL Z{#5 postfix DE%E

AV—hRIAMEEHD 1TV —RY L X—=)UICEEUTIZ postfix XEEBEV 17 ILR—IEZ L ENSIED
BSRETY,

VYR BEEE

postfix(1) Postfix IV O—JIL7O5 5 L

postconf(1) Postfix DERE1—F v T 1 —

postconf(5) Postfix FXE/\TX—5F —

postmap(l) Postfix MR —TILDX VT F VX
postalias(l) Postfix T-T U7 X7 —H—R—=XADXITFIX

Table 6.4: E2 postfix V-1 7IJLR—I DY X

postfix & sasl2-bin /3w —IERDLDSC (B HZELFET,

$ sudo systemctl stop postfix
$ sudo dpkg-reconfigure postfix

PAV—hFRRAREFEOITAVI—RV R ERIRLULE T,
"SMTP U L —R X bk (KIFNIEZE).” Z”[smtp.hostname.dom] :587” EERELF T,

sudo postconf -e ’‘smtp_sender_dependent_authentication = yes’

sudo postconf -e ’‘smtp_sasl_auth_enable = yes’

sudo postconf -e ’smtp_sasl_password_maps = hash:/etc/postfix/sasl_passwd’
sudo postconf -e ’‘smtp_sasl_type = cyrus’

sudo vim /etc/postfix/sasl_passwd

&P BH BB P

ANV—ERIDIRZADT—RIVE)—&EERLE T,

$ cat /etc/postfix/sasl_passwd
[smtp.hostname.dom] :587 username:password
$ sudo postmap hush:/etc/postfix/sasl_passwd



https://ja.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
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RICEBT KLSIC postfix EREBULE T,

$ sudo systemctl start postfix

dpkg-reconfigure 5 7O%45 &”/etc/postfix/sasl_passwd” DHT?[” &»”]” EHFESETMX LI—R
ZHRBE FICIEE I NI hostname ZDYE BEEEES K SICHEEICL E T .”/usr/share/doc/postfix/html/SASL_RE
MH M Enabling SASL authentication in the Postfix SMTP client” ZZB T &0\,

6.243 X—JL7RLXEE

A=ILDESYRR—bETIN) =AY —DI—IJ TV ERESA—IVTRUIEET 7 1T IVADREEL
9,

T BEeE T —=23Y

/etc/mailname g_\igj&;é_wmj_j A=IED | bobian B, mailname(5)

/etc/email-addresses EEAXA—ILORI+2ZOBEE exim(8)[EH. exim4-config_files(5)

/etc/postfix/generic EH X —ILDRR ~RDOERE gggg)%) B, postmap(l) IV E
. ZAX=ILDIZdDT AT —H&HJ. newaliases(l) dv o RE{T&

/etc/aliases ~ZDT T B,

Table 6.5: X—JL7 RL XBEENDT 71 ILDY X+

BE”/etc/mailname” 7 7 7 JUH () mailname (TR LD IP D—DE U THRTEIREBHRXA TV
(FQDN) T9, lRRTEB P PRLUXDHBRACBERFLELVAFHT—OXF—23a VDFBAICIEFE. <D
mailname Z”hostname -f” (CERELF T, (CNIE eximi-* & postfix OEHICEMLEREILBIRETY, )

TrvF

"/etc/mailname” ODARBIEZ <O MTALANO TO5 S LICELD>TZEDT T4 —ILEEBDZHICEOLNE T,
mutt MBS, ~/muttrc 7 7 1JLHD hostname” & from” Z¥ A EE L T mailname DEEF —/\—S5 1 R
LET, bts(l) A2 dch(1) FD devscripts v —IFNTOTS LDIBEAR. REZE D "$DEBFULLNAME”
X>"$DEBEMAIL" ZE T+ X R— U TZDEE A —/\—STRLET,

TrvF

W % popularity-contest /S w o — I (& root 7 A DY kM5 X —J)U%&E FQDN {J &
T * 8 U & 9, /usr/share/popularity-contest/default.conf (C 58 & & T £ & [
/etc/popularity-contest.conf H(C MAILFROM ZEE T DMEMNH D E T, <D LHEL &, smarthost D
SMTP H—N—[CL > THHERDA—IVIEESINT T, DR/EFTI DN, root HSDEX—ILORKETEES
BX3LD. COBER>RETI L, MOFT—F U cron ROV FHICEALTECOBEEERIBIRNETT,

mailname Z”hostname -f” &ERE URFC(E. RICK DT MTA TRIETAXA—ILT7RLURAEHREIT D ENER
TEEI,

« exim4(8) MIFT. eximd-config_files(5) [CEREAITNTULID L DIC”/etc/email-addresses”

« postfix(1l) MFE. generic(5) [CERBATNTULS L D(C”/etc/postfix/generic”

postfix MIBH. RICEITEMX T v THRRETT,

# postmap hash:/etc/postfix/generic
# postconf -e ’smtp_generic_maps = hash:/etc/postfix/generic’
# postfix reload



https://www.debian.org/doc/debian-policy/ch-customized-programs#s-mail-transport-agents
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HERDA—IVEEFRDLSICTBETIARTEET,

« exim®8) MI/FE. -brw, -bf, -bF, -bv, FFI 3 VEHEH
- postmap(l) DBE. -q ATV av&EFH

TV

Exim (& exiqggrep(8) A° exipick(8) DL DHEVK DADI—F v T+ —TOTSLEEEICHIBEINT T,
MATAEEL IV Y R(d"dpkg -L exim4-base|grep man8/” EEBT I\,

6.2.4.4 EARMIL MTA DIRIE

AR MTA BERZFELEX T, ZD—EB(3 sendmail(l) BV —TJ 1 —XBHATERTIBEETETIET,

exim JV R postfix 1V K Bl
. . = = — =R E i

sendmail sendmail fﬁ?ﬂb\bx Ve Rl = F e

. . X=JLF1—=zRREBEF1—DEEEI
mailq mailq Xk (-bp)
newaliases newaliases IV FPXFT——R—=X%E#HE (-1)
exim4 -q postqueue -t FEX—)LEBEE (-q)

. postsuper -r ALL _
exim4 -qf deferred; postqueue -f EX—IV RS
exim4 -qff postsuper -r ALL; BIEX—)LE EHE

postqueue -f

exim4 -Mg queue_id

postsuper -h queue_id

F1-—DIECE>TXXYVE—TEFE

exim4 -Mrm queue_id

postsuper -d queue_id

Fa1-—DCL>TXVvE—TEHIER

N/A

postsuper -d ALL

EXvE—T%HIkR

Table 6.6: EZAM MTA B{ED ' X ~

TV

"/etc/ppp/ip-up.d/*" DX O YU T TEX—IZEHEITDIDEFRVEINEANTE A,

63 V—E—r7OCRY—/\—&D1—F YT +— (SSH)

YF+a17—ITIU(SSH) (BT —X v NMERTER I DT 17 —7EHETT, Debian Tld, OpenSSH & [F(EN
$7JYU—/\—I3 M SSH M\ openssh-client & openssh-server /3w —J& U THIBRIEET T,

ssh() [FA—Y—(ICEDDTEIDERATEIDZF 17— telnet(l) ELTHEBEL T T, telnet AV RERML
D, ssh OV R(E telnet IXRT—TFXZF #EFT T4 —JU CTRL-) (CHEESCETHHEINIEAHDFHE

hoo

Although shellinabox is not a SSH program, it is listed here as an interesting alternative for the remote terminal access.

See also I&7.8 for connecting to remote X client programs.

=
pa =Y

HELIZD SSH N1 VI —XRYW RS POLRITEIREEICIE. IBL4.6.35EB T30\,



https://ja.wikipedia.org/wiki/Secure_Shell
http://www.openssh.org/
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Rwr—3 #7ay | 57 | v—u S

openssh-client | V:856,1:997 | 5609 | ssh(1) CFa17—2IIDSAT7 VR
openssh-server | V:740,1:841 | 1867 | sshd(8) ¥ 77— —/\—

ssh-askpass Vi1, 1:28 104 ssh-askpass@i{?‘k;s}l'add HQRAIL=2E8[S

ssh-askpass-gnonie, .. ., ;6 ssh-add HD/AX T —X%=Z=&ER3

d—H—
218 ssh-askpass(bglﬁl&{l/ﬁé
Sals#a 1seL éor ?F}E]aas) phrase for ssh-add (GNOME) with

ssh—askpass—fullsgzrb?ﬁg 48 ssh-askpasg re

extra eye can

server for browser accessible VT100 terminal
ator

shellinabox V.0, I:1 507 shellinabox‘eg\ih

Table 6.7: VE—L7 OV —N—&d1—FTvUFT1—DJI

TV
JE—FDOY T I TOLINENREGRDOFRTOBRICEMITT DX DICT BT screen(l) FOT S L&)
FU&LS (EQL28EBTIU),

6.3.1 SSH OHEAK

OpenSSH SSH 7 —E V(X SSH ORI 2 DHEHR—LE T,

Pleaseread”/usr/share/doc/openssh-client/README.Debian.gz”, ssh(1), sshd(8), ssh-agent(1),and ssh-key¢
ssh-add(1) and ssh-agent(1).

BT A
=R
@ OpenSSH H—/N—&ETLIEVMEEI(C(E. "/etc/ssh/sshd_not_to_be_run” AMFEEL TIEWTFEE
Ao
Don’t enable rhost based authentication (HostbasedAuthenticationin /etc/ssh/sshd_config).

BRET 7L RET 71 ILDERHH
/etc/ssh/ssh_config SSHO S 7>V RDFTJ4—JUK. ssh_config(G) ER F2 L)
/etc/ssh/sshd_config SSH T —/3—DF J#—JUk. sshd_config(G) ER F2 L)

: L& SSHT—N—DIEZX 7DDV RERRICOS T 7Y RDME
~/.ssh/authorized_keys Ad 3574 —JU ~4\E9 SSH £ —
~/.ssh/id_rsa 11— —O#W% SSH-2 RSA F—
~/.ssh/id_key-type-name 11— DO#ZE SSH-2 key-type-name #E (ecdsa, ed25519 7L &)

Table 6.8: SSHERE T 7 TIJLDJ X

DS147 VN5 ssh(l) ERERIBT 3 ICEUATDOLSICLET,

6.3.2 UE—FKRILTOI—YE

O—AIWKILEVE—RRILTRAUI-YRZEMHEDTLBBESGE username@” 112K TELULTI,
FEZO—NIVEVE—+TREDI AT —RBEFBSHETE. ”~/.ssh/config” ZHLD 1 - —REHEE
TEE I, BIX(E Debian Salsa b —E X THI1—F —F&MN"foo-guest” NIHFS(E. ”~/.ssh/config” WREFD
KDICEELET,
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http://packages.debian.org/sid/ssh-askpass
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass
http://packages.qa.debian.org/s/ssh-askpass.html
http://packages.debian.org/sid/ssh-askpass-gnome
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-gnome
http://packages.qa.debian.org/s/ssh-askpass-gnome.html
http://packages.debian.org/sid/ssh-askpass-fullscreen
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-fullscreen
http://packages.qa.debian.org/s/ssh-askpass-fullscreen.html
http://packages.debian.org/sid/shellinabox
http://qa.debian.org/popcon-graph.php?packages=shellinabox
http://packages.qa.debian.org/s/shellinabox.html
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VIR =
ssh = s RisTyE
username@hostname.domain.ext 77T R TR

h - IR N S - — “ +
iern;me@hostname domain. ext FNRNYIRvE—IEBMCLTT I 4 IU~E— R TESS
ssh -0

PreferredAuthentications=password SSH/A\—3 322 T/IAXD—R&EFESC &=l
username@hostname.domain.ext

ssh -t = <o s _ b (- N
username@hostname.domain.ext J:E FIZ RTRRO—REEHY S/l passwd TOT
passwd SLEZET

Table 6.9: SSH O S5 77 > ~EEIHID X +

Host salsa.debian.org people.debian.org
User foo-guest

6.3.3 UE—K/IXRTD—REL COES:

”PubkeyAuthentication” (SSH-2 7O JJ) &EFESE, VE— I XFTLDNIRRT—REBRILES TELLKE
NnEI,

UE—rIXFTLD”/etc/ssh/sshd_config” FICXHIL T BIEE"PubkeyAuthentication yes” ZEREL X
ER

RICRIKDIC, O—NIVTRERELER LV E— I XFLEICARABREr VX ~—ILLE T,

$ ssh-keygen -t rsa
$ cat .ssh/id_rsa.pub | ssh useril@remote "cat - >>.ssh/authorized_keys”

RALEHRUEZEDREIVYREETLRED I SBI(CE"~/ . ssh/authorized_keys” FOEH(CA Y avE
BILE Y, sshd(8) M”AUTHORIZED_KEYS FILE FORMAT” & &EBT 2 ()\,

6.3.4 ANEBSSH U517V LADOXUE

MNTSY =T+ —L ETHRATRRELE DI Y- SSHI ST 7Y RO DAHDET,

RIE JU—OSSH 7055 s
Windows puTTY (http://www.chiark.greenend.org.uk/~sgtatham/putty/) (GPL)
Windows (cygwin) cygwin R SSH (http://www.cygwin.com/) (GPL)
S BER Macintosh macSSH (http://www.macssh.com/) (GPL)

OpenSSH; 5—=FIL7FUT—23 0D sshZHFEAHLFI U &
Mac OS X > (GPL)

Table 6.10: DTSV T A —LETHERXDTU—IESSHOSI 7V DI X

6.3.5 ssh-agent MEXE

SSH DRI Z/IXTL—XTREIBDANEIDERETT, ELNRXTIL—IRBEINTULEWEBEIC
[&”ssh-keygen -p” CERETTZI,

EFRBOLSICNRRD—REF>TEHRGLIZYE— LRI ~LEMN"~/.ssh/authorized_keys” H(C&H K DG
SSH # (5l =z (d7~/ .ssh/id_rsa.pub”) ZRELE I,



https://ja.wikipedia.org/wiki/Secure_Shell
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://www.cygwin.com/
http://www.macssh.com/
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$ ssh-agent bash

$ ssh-add ~/.ssh/id_rsa

Enter passphrase for /home/username/.ssh/id_rsa:

Identity added: /home/username/.ssh/id_rsa (/home/username/.ssh/id_rsa)

RIERFTLSIE, SBRUVE-—RNIRIXT—REREH DT EA.

$ scp foo username@remote.host:foo

ssh-agent DLW 3 VELRTIBDICAD ZHLE T,

XY—N—DBEE. BED Debian DEEIX O Y P EFE O XE LT ssh-agent EXTLE T, £H5
ssh-add (& 1 AZ(FETINE+ITI, (S ssh-agent(l) & ssh-add(l) ZE2B T\,

6.3.6 VE—FRIRDSX—=ILEZXETD
BEAL DNS SEANL SN —/NICSSH PHDIY REFKS>TUVBES. UE—RY—NHNSECESNIEX—I
ELT. D—HURF—Ia NS X—)LEEET B ENTETET,

$ ssh username@example.org /usr/sbin/sendmail -bm -ti -f "username@example.org” < mail_data <«
LExt

6.3.7 SMTPIPOP3 bV XRIVETBOHDIR—LTD—FT 15

ssh &3 L T localhost MR— k 4025 S remote-server Mk— 25 A& localhost DR— 4110 H'S
remote-server MR—k 1OANEERITD/NTTEREITB(CE. O—NIVKRILLETROLDSCETLE D,

# ssh -q -L 4025:remote-server:25 4110:remote-server:110 username@remote-server

CDESECTBRET Y —RY MMEHT SMTP/POP3 H—/N\—A"ELF 17— (CEHRTETETI, VE—LKRI
M”/etc/ssh/sshd_config” MD”AllowTcpForwarding” TV kY —%&"yes” EEXELE T,

6.3.8 SSH FOYVE—rIXFTLEI VY YRTID VT BAE
“shutdown -h now” (HL.1I8EB T L) EXTLTCLSTOCXZ at(l)) AVY R (EI4.138BTIV) ZFE>
TRDELSICUTSSHBMRT I B ENSTFIMERSDE T,

# echo "shutdown -h now” | at now

»shutdown -h now” & screen(l) (E9.1.28B TV LYY avVATRITLTCEAEOD ENTEZLT,

6.3.9 SSHOKRSTILTYa1—k~

BERGBESIRET 7 TILDIR—Zv I3 VERRE L. ssh&”-v’ T3V eBICRTLIET,

root COPA P —D4—I)LERBERC ULIRIBAICIE, »-p» A3 vEEVFELLD; 5T —/IN—KR—
D1 —1023 &FESOEERLUE I,

JE—RYabAD sshBEBGHAAUCEMEUESE SRR, YXTLEBBE(CLDER., BICAEMASVDIEY
2T LXVFTF U RXHB(C’host_key” RMEBINEBERNEULNIEA. ERICCSVIIRRTHEERELZ/\vD
TUE—FRRIRELTHEDTIZSELTUHWCEEZRRBLIERIC, “host_key” TV RJ—&EO—NILIRR
D7~/ .ssh/known_hosts” H'SHIBRT S EBUBRTCET DL DICHEDIET,
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6.4 UIYKY—N—EDA—FT1UFT1—

In the old Unix-like system, the BSD Line printer daemon (Ipd) was the standard and the standard print out format of the classic
free software was PostScript (PS). Some filter system was used along with Ghostscript to enable printing to the non-PostScript
printer. See I&11.4.1.

In the modern Debian system, the Common UNIX Printing System (CUPS) is the de facto standard and the standard print out
format of the modern free software is Portable Document Format (PDF).

The CUPS uses Internet Printing Protocol (IPP). The IPP is now supported by other OSs such as Windows XP and Mac OS X
and has became new cross-platform de facto standard for remote printing with bi-directional communication capability.

CUPS YRXRFLDIT7A1ILT 4=V v MKEODEH:BBEEEED S NF T, EALET—F—TE lpr IV Y RICHIG
IBEMEFINBHREDRERINZE T, (CUPS Tl 1pr (& cups-bsd /3w —I &IV L—ILTDER
MELDFET, )

Debian ¥ X FALlCIE, FUY KT —N—P1—F 1T —CBEIRENRVIT IRV DINHDIET,

Rwr—3 #®7ay | 57 | H—r S
Tpr V:3,1:3 367 printer (515) | BSD Ipr/lpd (57 TU V5 —F7—FY)
Tprng V0, I:1 3060 |,, ,, GIhiR)
cups V:116, 1:406 | 1027 | IPP (631) 1 U5 —Xv ~HIR] CUPS H—/1—
CUPS FHSystem V U VA=V ER: 1p(1) &
cups-client V:134, 1:436 | 388 ) lpstat(1) & lpoptions(l) & cancel(l) &
lpmove(8) & 1pinfo(8) & lpadmin(8) F
1 CUPS FIBSD 7U YA —OVYVE: 1lpr(l) &
cups-bsd V:31, 1:249 122 s lpa(l) & lprm(1) & 1pc(8) &
printer-driver-guisoprint | oy | ez CUPS AN T VA —RS1/\—

Table 6.11: 7YYV Y —/N—&d1—F 1 UFTv—NDJ I~

TrvF
CUPS Y XF LlED T v ITTSoH—%"http://localhost:631/” (CAIFTBDC ETHRETETE T,

65 MOXVEKD—OFPFUHG—3H—)\—

MORY D=0 F7FIVT—23 0 —N—&ERICRLET,

JEBEVA V=RV ST 77V RFLTORII(CIFS) (3T —/N—Xwt—IT0OwvH (SMB) ERC ORI
JUTT Microsoft Windows CIA < fEHONTUWE T,

TV
Y—N—=I X7 LOFEICF, IHA52 EERTIU,

TV

R RRBOBBERIIEE DNS U—/N—(CLK>TRHEINET T, IRXALD IP 7KL XM DHCP (C K> TEIMIC 77
B+ U EINBIHBAICE Debian wiki £ DDNS R—I (CEMNTLS L S(CLT bind9 & isc-dhcp-server
EEORI RZBERDIZOHD 1 F=wv2D DNS BREEETEE I,



https://en.wikipedia.org/wiki/Line_Printer_Daemon_protocol
https://ja.wikipedia.org/wiki/PostScript
https://ja.wikipedia.org/wiki/Ghostscript
https://ja.wikipedia.org/wiki/Common_Unix_Printing_System
https://ja.wikipedia.org/wiki/Portable_Document_Format
https://ja.wikipedia.org/wiki/Internet_Printing_Protocol
http://packages.debian.org/sid/lpr
http://qa.debian.org/popcon-graph.php?packages=lpr
http://packages.qa.debian.org/l/lpr.html
https://en.wikipedia.org/wiki/Line_Printer_Daemon_protocol
http://packages.debian.org/sid/lprng
http://qa.debian.org/popcon-graph.php?packages=lprng
http://packages.qa.debian.org/l/lprng.html
http://packages.debian.org/sid/cups
http://qa.debian.org/popcon-graph.php?packages=cups
http://packages.qa.debian.org/c/cups.html
http://packages.debian.org/sid/cups-client
http://qa.debian.org/popcon-graph.php?packages=cups-client
http://packages.qa.debian.org/c/cups-client.html
https://en.wikipedia.org/wiki/System_V_printing_system
http://packages.debian.org/sid/cups-bsd
http://qa.debian.org/popcon-graph.php?packages=cups-bsd
http://packages.qa.debian.org/c/cups-bsd.html
https://en.wikipedia.org/wiki/System_V_printing_system
http://packages.debian.org/sid/printer-driver-gutenprint
http://qa.debian.org/popcon-graph.php?packages=printer-driver-gutenprint
http://packages.qa.debian.org/p/printer-driver-gutenprint.html
http://localhost:631/
https://ja.wikipedia.org/wiki/Server_Message_Block
https://ja.wikipedia.org/wiki/Domain_Name_System
https://ja.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
http://wiki.debian.org/DDNS
https://en.wikipedia.org/wiki/Dynamic_DNS
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SRy —3 #7ay | 7 | Foran | w9

telnetd V-0, 12 53 TELNET TELNET —/\—

telnetd-ssl V:0, 1.0 170 ., ,, (SSL T R—F)

nfs-kernel-servary. s 171 | 611 | NFS Unix 7 7 7L

samba V:109, I:144 | 3933 | SMB Windows DI 7 T ILETU VS —HF
- [ — 1

netatalk Vi1, 1:2 2000 | ATP AppleMac DI 7 L ETY VT —HE

(AppleTalk)

proftpd-basic V:13,1:23 451 FTP NEZO77ILFo0O—K

apache2 V:236,1:292 | 565 HTTP NHAD TV ITT—/1—

squid Vi, I:12 9223 |, NED v I 7O0F55—/1—

squid3 V:2,I:6 240 ys ) s

bind9 V:48, 1:57 1128 | DNS fBORIRDIP PRL X

isc-dhcp-server |y 145 | gog1 | DHCP DSATYRESDIP P RLZR

Table 6.12: fIDRX WV DO —O 7 U5 —2 38—/ \—

TV

Debian 7—HA1 T OERBOO—NILO=ZS—H—N—EFSLD, squid EOFOF I —N—EF SAMN
[FDMNC/NY RIBZEIHI ETIEBHCHENTY,

6.6 MORXRVLD—DOFP7FUT—23 D547V

MORY =DT=D7FIT =23V 05147V RERICRLET,

6.7 JRXTLT—EVD

telnet 7O SLEFESE IV RT AT —EIADFHEREZODERATEEI,
L=V POP3I T —EXEFILTBICE. XOELSICLFET,

$ telnet mail.ispname.net pop3

—EBD ISP MMM T B TLS/SSL EBMIC LTz POP3 T —EXEFT X LT BIC(E. telnet-ssl H openssl/iwvi
—JICLB. TLS/SSL EBMIC LI telnet ST 7 Y RHRETT,

$ telnet -z ssl pop.gmail.com 995

$ openssl s_client -connect pop.gmail.com:995

RDREC (FBYVRTLT—EVICEITIRNEBELNBERZHLE T,
»/etc/services” PHR(CR—DFERAINAREHINTUVET,



http://packages.debian.org/sid/telnetd
http://qa.debian.org/popcon-graph.php?packages=telnetd
http://packages.qa.debian.org/t/telnetd.html
https://ja.wikipedia.org/wiki/Telnet
http://packages.debian.org/sid/telnetd-ssl
http://qa.debian.org/popcon-graph.php?packages=telnetd-ssl
http://packages.qa.debian.org/t/telnetd-ssl.html
http://packages.debian.org/sid/nfs-kernel-server
http://qa.debian.org/popcon-graph.php?packages=nfs-kernel-server
http://packages.qa.debian.org/n/nfs-kernel-server.html
https://ja.wikipedia.org/wiki/Network_File_System
http://packages.debian.org/sid/samba
http://qa.debian.org/popcon-graph.php?packages=samba
http://packages.qa.debian.org/s/samba.html
https://ja.wikipedia.org/wiki/Server_Message_Block
http://packages.debian.org/sid/netatalk
http://qa.debian.org/popcon-graph.php?packages=netatalk
http://packages.qa.debian.org/n/netatalk.html
https://ja.wikipedia.org/wiki/AppleTalk
http://packages.debian.org/sid/proftpd-basic
http://qa.debian.org/popcon-graph.php?packages=proftpd-basic
http://packages.qa.debian.org/p/proftpd-basic.html
https://ja.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/apache2
http://qa.debian.org/popcon-graph.php?packages=apache2
http://packages.qa.debian.org/a/apache2.html
https://ja.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://packages.debian.org/sid/squid
http://qa.debian.org/popcon-graph.php?packages=squid
http://packages.qa.debian.org/s/squid.html
https://ja.wikipedia.org/wiki/プロキシ
http://packages.debian.org/sid/squid3
http://qa.debian.org/popcon-graph.php?packages=squid3
http://packages.qa.debian.org/s/squid3.html
http://packages.debian.org/sid/bind9
http://qa.debian.org/popcon-graph.php?packages=bind9
http://packages.qa.debian.org/b/bind9.html
https://ja.wikipedia.org/wiki/Domain_Name_System
http://packages.debian.org/sid/isc-dhcp-server
http://qa.debian.org/popcon-graph.php?packages=isc-dhcp-server
http://packages.qa.debian.org/i/isc-dhcp-server.html
https://ja.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
https://ja.wikipedia.org/wiki/Post_Office_Protocol
https://ja.wikipedia.org/wiki/Transport_Layer_Security
https://ja.wikipedia.org/wiki/Post_Office_Protocol
http://www.ietf.org/rfc.html
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Rvr—9 ®73v | 57 | FOR3 | B
netcat .37 16 TCP/IP TCP/IP HREEYV—IL (X1 XEETF 1 D)
] _ TF217VTVERLAVP—SSL)DODNRTFU—=&

openssl V:841,1:995 | 2269 | SSL BE Y B2 — L
stunnel4 V:7,1:14 530 ) BHBESSL S w/i—
telnet V:52,1:861 53 TELNET TELNET DS1 72V ~
telnet-ssl V:0, I:3 207 ., ,, (SSL Y R—F)
nfs-common V:165,1:272 | 1111 | NFS Unix R 7 TILEE
smbclient V:20,1:195 | 1975 | SMB MS Windows D7 7 1JLETU V5 —HF

. . . JE—F® MS Windows 77 T JL&EVDO Y RP7
cifs-utils V:30, I:123 317 Vs VYU REEIvYR
ftp Vi1, 1:177 55 FTP FIP DS 7Yk
1ftp V:5, I:35 2361 ' '
ncftp V2, 1:18 1389 |, JILXOU—=VDFIP DS 7 VR
wget V:222,1:983 | 3605 ETTPT PE DIwvIJSOYO—5—
curt V:156, :601 | 476 ., .,
axel V0, I:4 201 ), RS> >O—5—
aria2 V2, 1119 1857 | . ]étzoge_nt & Metalink Y/ R— &, TR DV
bind9-host V:126,1:943 | 381 | DNS bind9 B33 () host(1) IV K. "Priority:

standard”
dnsutils V26, 1:369 | 260 . bind EE%(D”dlg(l) JV YR, ”Priority:
standard

isc-dhcp-client | yo1g 1981 | 2857 | DHCP P 7 RL ZDER
ldap-utils V:13,1.71 762 LDAP LDAP T—N—Ho7—5—%&F

Table 6.13: DRV LD —DOF7 FUT—23 V05147~

RFC SHEE

rfc1939 & rfc2449 POP3 T —EX

rfc3501 IMAP4 T —EX

rfc2821 (rfc821) SMTP H—E X

rfc2822 (rfc822) X=JLITD7AILT#—Vvhk

rfc2045 Multipurpose Internet Mail Extensions (MIME)
rfc819 DNS T —EX

rfc2616 HTTP T —EX

rfc2396 URI €&

Table 6.14: K< fFHHNS RFC DY X ~



http://packages.debian.org/sid/netcat
http://qa.debian.org/popcon-graph.php?packages=netcat
http://packages.qa.debian.org/n/netcat.html
https://ja.wikipedia.org/wiki/インターネット・プロトコル・スイート
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
http://packages.qa.debian.org/o/openssl.html
https://ja.wikipedia.org/wiki/Transport_Layer_Security
http://packages.debian.org/sid/stunnel4
http://qa.debian.org/popcon-graph.php?packages=stunnel4
http://packages.qa.debian.org/s/stunnel4.html
http://packages.debian.org/sid/telnet
http://qa.debian.org/popcon-graph.php?packages=telnet
http://packages.qa.debian.org/t/telnet.html
https://ja.wikipedia.org/wiki/Telnet
http://packages.debian.org/sid/telnet-ssl
http://qa.debian.org/popcon-graph.php?packages=telnet-ssl
http://packages.qa.debian.org/t/telnet-ssl.html
http://packages.debian.org/sid/nfs-common
http://qa.debian.org/popcon-graph.php?packages=nfs-common
http://packages.qa.debian.org/n/nfs-common.html
https://ja.wikipedia.org/wiki/Network_File_System
http://packages.debian.org/sid/smbclient
http://qa.debian.org/popcon-graph.php?packages=smbclient
http://packages.qa.debian.org/s/smbclient.html
https://ja.wikipedia.org/wiki/Server_Message_Block
http://packages.debian.org/sid/cifs-utils
http://qa.debian.org/popcon-graph.php?packages=cifs-utils
http://packages.qa.debian.org/c/cifs-utils.html
http://packages.debian.org/sid/ftp
http://qa.debian.org/popcon-graph.php?packages=ftp
http://packages.qa.debian.org/f/ftp.html
https://ja.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/lftp
http://qa.debian.org/popcon-graph.php?packages=lftp
http://packages.qa.debian.org/l/lftp.html
http://packages.debian.org/sid/ncftp
http://qa.debian.org/popcon-graph.php?packages=ncftp
http://packages.qa.debian.org/n/ncftp.html
http://packages.debian.org/sid/wget
http://qa.debian.org/popcon-graph.php?packages=wget
http://packages.qa.debian.org/w/wget.html
https://ja.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://ja.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/curl
http://qa.debian.org/popcon-graph.php?packages=curl
http://packages.qa.debian.org/c/curl.html
http://packages.debian.org/sid/axel
http://qa.debian.org/popcon-graph.php?packages=axel
http://packages.qa.debian.org/a/axel.html
http://packages.debian.org/sid/aria2
http://qa.debian.org/popcon-graph.php?packages=aria2
http://packages.qa.debian.org/a/aria2.html
https://ja.wikipedia.org/wiki/BitTorrent_(protocol)
https://en.wikipedia.org/wiki/Metalink
http://packages.debian.org/sid/bind9-host
http://qa.debian.org/popcon-graph.php?packages=bind9-host
http://packages.qa.debian.org/b/bind9-host.html
https://ja.wikipedia.org/wiki/Domain_Name_System
http://packages.debian.org/sid/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
http://packages.qa.debian.org/d/dnsutils.html
http://packages.debian.org/sid/isc-dhcp-client
http://qa.debian.org/popcon-graph.php?packages=isc-dhcp-client
http://packages.qa.debian.org/i/isc-dhcp-client.html
https://ja.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
http://packages.debian.org/sid/ldap-utils
http://qa.debian.org/popcon-graph.php?packages=ldap-utils
http://packages.qa.debian.org/l/ldap-utils.html
https://ja.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
http://tools.ietf.org/html/rfc1939
http://tools.ietf.org/html/rfc2449
https://ja.wikipedia.org/wiki/Post_Office_Protocol
http://tools.ietf.org/html/rfc3501
https://ja.wikipedia.org/wiki/Internet_Message_Access_Protocol
http://tools.ietf.org/html/rfc2821
http://tools.ietf.org/html/rfc821
https://ja.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
http://tools.ietf.org/html/rfc2822
http://tools.ietf.org/html/rfc822
http://tools.ietf.org/html/rfc2045
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
http://tools.ietf.org/html/rfc819
https://ja.wikipedia.org/wiki/Domain_Name_System
http://tools.ietf.org/html/rfc2616
https://ja.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://tools.ietf.org/html/rfc2396
https://ja.wikipedia.org/wiki/Uniform_Resource_Identifier
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Chapter 7

GUI 2V X7 L

7.1 GUI desktop environment

There are several choices for the full featured GUI desktop environment on the Debian system.

BZHRT—T | KPPV g\* 55188

task-gnome-desktop,,,q 9 GNOME F 2R v S
task-xfce-desktop, o, 9 Xfce TR v TS
task-kde-desktop| .o, 6 KDE Plasma 5* 2 2 v FES15
task-mate-desktop,. ., 9 MATE 725 v FEBiES
task-cinnamon-deskhop 9 Cinnamon 7 X v TIRIE
task-lxde-desktop, 9 LXDE 3R kv FIEiS
task-1xqt-desktop . ¢ 9 LXQt 7R v T

task-gnome-Tlashback-desktop . GNOME Flashback X 5 v FIB

Table 7.1: List of desktop environment



https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
http://packages.debian.org/sid/task-gnome-desktop
http://qa.debian.org/popcon-graph.php?packages=task-gnome-desktop
http://packages.qa.debian.org/t/task-gnome-desktop.html
https://ja.wikipedia.org/wiki/GNOME
http://packages.debian.org/sid/task-xfce-desktop
http://qa.debian.org/popcon-graph.php?packages=task-xfce-desktop
http://packages.qa.debian.org/t/task-xfce-desktop.html
https://ja.wikipedia.org/wiki/Xfce
http://packages.debian.org/sid/task-kde-desktop
http://qa.debian.org/popcon-graph.php?packages=task-kde-desktop
http://packages.qa.debian.org/t/task-kde-desktop.html
https://ja.wikipedia.org/wiki/KDE_Plasma_5
http://packages.debian.org/sid/task-mate-desktop
http://qa.debian.org/popcon-graph.php?packages=task-mate-desktop
http://packages.qa.debian.org/t/task-mate-desktop.html
https://ja.wikipedia.org/wiki/MATE_(デスクトップ環境)
http://packages.debian.org/sid/task-cinnamon-desktop
http://qa.debian.org/popcon-graph.php?packages=task-cinnamon-desktop
http://packages.qa.debian.org/t/task-cinnamon-desktop.html
https://ja.wikipedia.org/wiki/Cinnamon
http://packages.debian.org/sid/task-lxde-desktop
http://qa.debian.org/popcon-graph.php?packages=task-lxde-desktop
http://packages.qa.debian.org/t/task-lxde-desktop.html
https://ja.wikipedia.org/wiki/LXDE
http://packages.debian.org/sid/task-lxqt-desktop
http://qa.debian.org/popcon-graph.php?packages=task-lxqt-desktop
http://packages.qa.debian.org/t/task-lxqt-desktop.html
https://ja.wikipedia.org/wiki/LXQt
http://packages.debian.org/sid/task-gnome-flashback-desktop
http://qa.debian.org/popcon-graph.php?packages=task-gnome-flashback-desktop
http://packages.qa.debian.org/t/task-gnome-flashback-desktop.html
https://en.wikipedia.org/wiki/GNOME#GNOME_Flashback
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TV

Dependency packages selected by a task metapackage may be out of sync with the latest package transition
state under the Debian unstable/testing environment. For task-gnome-desktop, you may need to adjust
package selections as follows:

- Start aptitude(8) as sudo aptitude -u.

« I—Y%& Tasks” (CFEN L "Enter” &7,

« A—Y%&"End-user” (CF&N L "Enter” Z#9,

« 1—Y%&"GNOME” ([C3&)1L"Enter” &= #d,

« 1—Y% task-gnome-desktop ([CFE L "Enter’ 9,

« I—Y%& Depends” (CFEEIL"m” (FEIT manually 3&IR) =#H7,

« 1—Y%&"Recommends” (&L "m” (FET manually :#IR) Z# 9,

« 1—Y % task-gnome-desktop ([CHEIL"-" T, (drop)

« Adjust selected packages while dropping problematic ones causing package conflicts.

g EHUTT YA N—IVERIRT B,

This chapter will focus mostly on the default desktop environment of Debian: task-gnome-desktop offering GNOME on
wayland.

7.2 GUIEEZORII

GNOME XU v TFTHEAINSS GUIEBEZORIIL:

« Wayland (7 v+ ALY —NFOR3I) (X171 )
+ X Window System 177 2’00+ JJU (xway land $#2H)

Please check freedesktop.org site for how Wayland architecture is different from X Window architecture.

From user’s perspective, differences can be colloquially summarized as:

» Wayland is a same-host GUI communication protocol: new, simpler, faster, no setuid root binary

+ X Window is a network-capable GUI communication protocol: traditional, complex, slower, setuid root binary

For applications using Wayland protocol, the access to their display contents from a remote host is supported by the VNC or RDP.
See I187.7

Modern X servers have the MIT Shared Memory Extension and communicate with their local X clients using the local shared
memory. This bypasses the network transparent Xlib interprocess communication channel and gains performance. This situation
was the background of creating Wayland as a local-only GUI communication protocol.

Using the xeyes program started from the GNOME terminal, you can check GUI communication protocol used by each GUI
application.

$ xeyes

+ If the mouse cursor is on an application such as "7GNOME terminal” which uses Wayland display server protocol, eyes don’t
move with the mouse cursor.



https://ja.wikipedia.org/wiki/GNOME
https://ja.wikipedia.org/wiki/Wayland
https://ja.wikipedia.org/wiki/Wayland
https://ja.wikipedia.org/wiki/X_Window_System_コアプロトコル
https://wayland.freedesktop.org/architecture.html
https://ja.wikipedia.org/wiki/Virtual_Network_Computing
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://en.wikipedia.org/wiki/MIT-SHM
https://ja.wikipedia.org/wiki/Xlib
https://wayland.freedesktop.org/faq.html

Debian YU 7L VX 127 /244

+ If the mouse cursor is on an application such as ”xterm” which uses X Window System core protocol, eyes move with the
mouse cursor exposing not-so-isolated nature of X Window architecture.

As of April 2021, many popular GUI applications such as GNOME and LibreOffice (LO) applications have been migrated to the
Wayland display server protocol. I see xterm, gitk, chromium, firefox, gimp, dia, and KDE applications still use X
Window System core protocol.

IR

For both the xwayland on Wayland or the native X Window System, the old X server configuration file
"/etc/X11/xorg.conf” shouldn't exist on the system. The graphics and input devices are now configured by
the kernel with DRM, KMS, and udev. The native X server has been rewritten to use them. See "modedb default
video mode support” in the Linux kernel documentation.

73 GUITYVISAXAESDFv—

Here are notable GUI infrastructure packages for the GNOME on Wayland environment.

A
RwT— RFI> 7o | e

Y

11X
mutter V:3,1:99 199 GNOME O mutter 7« Y FOVX—I v [BF]
xway land V:176,1:240 | 2336 An X server running on top of wayland [auto]
gnome-remote-des kE/(:)(&, 1:146 1036 Remote desktop daemon for GNOME using PipeWire [auto]
gnome - tweaks V:16, 1:200 1202 Advanced configuration settings for GNOME

Table 7.2: List of notable GUI infrastructure packages

Here, ”[auto]” means that these packages are automatically installed when task-gnome-desktop is installed.

TV
ghome - tweaks is the indispensable configuration utility. For example:

* You can force "Over-Amplification” of sound volume from "General”.

* You can force "Caps” to become "Esc” from "Keyboard & Mouse” -> "Keyboard” -> "Additional Layout Option”.

7.4 GUI 7 FUTr—23Y

BRAKLGUI 7FPUT—23YMN%< (L Debian TRIATESDLSICHED T LIz, WILT S#EEM GNOME 7 X2
v BB T CIEIFIBETEEO . scribus (KDE) DK SKEY T LD I 7% GNOME T RO v FPBEB(ICT VX
=T BDEF>E<BEELDIEA. UNULERS, BENREET DNV —IETVYI—ILLIETDED
O RAF LRSI >TLTFVET,

ZEEZ2OBICLEFoecuI 7 TFUT =23 VDU ERBLE T,



https://ja.wikipedia.org/wiki/LibreOffice
https://en.wikipedia.org/wiki/Direct_Rendering_Manager
https://wiki.debian.org/KernelModesetting
https://en.wikipedia.org/wiki/Udev
https://www.kernel.org/doc/html/latest/fb/modedb.html
https://www.kernel.org/doc/html/latest/fb/modedb.html
http://packages.debian.org/sid/mutter
http://qa.debian.org/popcon-graph.php?packages=mutter
http://packages.qa.debian.org/m/mutter.html
https://ja.wikipedia.org/wiki/Mutter
http://packages.debian.org/sid/xwayland
http://qa.debian.org/popcon-graph.php?packages=xwayland
http://packages.qa.debian.org/x/xwayland.html
https://ja.wikipedia.org/wiki/Wayland
http://packages.debian.org/sid/gnome-remote-desktop
http://qa.debian.org/popcon-graph.php?packages=gnome-remote-desktop
http://packages.qa.debian.org/g/gnome-remote-desktop.html
http://packages.debian.org/sid/gnome-tweaks
http://qa.debian.org/popcon-graph.php?packages=gnome-tweaks
http://packages.qa.debian.org/g/gnome-tweaks.html
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A
SR — #®7av | Lo | 517 |
11X
evolution V:28,1:226 | 470 GNOME BEABHREE (JIL—T DI 7EBEBFX—ID)
thunderbird V56, 1:123 | 193432| GTK E X—JUD S <77k (Mozilla Thunderbird)
kontact V1, 12 2195 | KDE BEABHREE (JIL—TOI7EEBFX—ID)
Libreoffice-writey » rais | 38212 | LO D—RTIOEvY
abiword V:1, 1.9 3467 | GNOME J—R7JOEvH
calligrawords V:0, I:6 5836 | KDE D—R70OEvY
. . PDF J7 1 ILERES 32O D T XO R v TR
scribus V:1, 1:20 30234 | KDE Ty s
glabels V0, I:4 1338 | GNOME SRNILIFT 15—
Libreoffice-cald v 15 1410 | 30647 | LO 2Ty RY—k
gnumeric V:4,1:18 10003 | GNOME ATy RI—F~
calligrasheets | V:0,1:5 11244 | KDE ATUVYERI—FK
libreoffice-impnegss 1497 | 9098 | LO JLEYF—v3Y
calligrastage V:0, I:4 5142 | KDE JLErs—23v
libreoffice-base v, 1171 | 5033 | 1O F— I —R— 2 B
kexi V0, I:1 7118 | KDE F=F—R-XXBHE
libreoffice-draw y.q\ 1408 | 13442 | LO RO RVERIS «5— (RO-)
inkscape V:17,1:147 | 99316 | GNOME ROKIVE&RIT « 59— (FO-)
karbon V:0, I:5 3581 | KDE ROMIVBE&RIT 55— (FO-)
dia V2, 1:25 3908 | GTK JO—Fv— O 755 LTI +5—
gimp V:53, 1:272 19767 | GTK EvEVYTEHERITA5— (RTUH)
shotweTl V:15,1:233 | 6548 | GIK TIFINEEA—AF15—
digikam V2, I:11 265 KDE FIBINNEBEBF—AFA9—
darktable V4, 1:14 29882 | GTK lighttable and darkroom for photographers
planner V:0, I:3 1458 GNOME JOJVIDREE
calligraplan V0, I:1 19013 | KDE JOJIDREE
gnucash V2, 1.9 32579 | GNOME BAZET
homebank V:0, I:2 1232 [ GTK BASET
lilypond Vi1, 1:8 6424 - music typesetter
kmymoney V:0, I:2 13341 | KDE BAZRET
librecad V:1, 1:16 8798 Q7Y computer-aided design (CAD) system (2D)
freecad 1:16 53 Q7Y computer-aided design (CAD) system (3D)
kicad V:2,1:.14 196806 GTK electronic schematic and PCB design software
xsane V:13,1:148 | 2339 | GTK AFvF—OTJOVFRIVE
Libreoffice-math v.c; 1411 | 2234 | LO HWRTF 55—
calibre V38, 1:30 62725 | KDE e-book JVN—F—=ESATSU—DEE
fbreader V1, ;11 2631 | GTK e-book U —5—
evince V96, :306 | 974 GNOME XE @@ E1I—DT—
okular V:35,1:109 | 17297 | KDE XE (pdh Ea1—T—
WRTL X 77 N
x11-apps V26, 1:440 | 2476 gfj FX I yeyes() L E,
10 ‘Ihf- 7 . . W
x11-utils V:169, I:556 | 712 !F;.ETJ & X xev(1), xwininfo(1) 1L &,

Table 7.3: FEIRS GUI 7TV T —Iavn—&



http://packages.debian.org/sid/evolution
http://qa.debian.org/popcon-graph.php?packages=evolution
http://packages.qa.debian.org/e/evolution.html
http://packages.debian.org/sid/thunderbird
http://qa.debian.org/popcon-graph.php?packages=thunderbird
http://packages.qa.debian.org/t/thunderbird.html
https://ja.wikipedia.org/wiki/Mozilla_Thunderbird
http://packages.debian.org/sid/kontact
http://qa.debian.org/popcon-graph.php?packages=kontact
http://packages.qa.debian.org/k/kontact.html
http://packages.debian.org/sid/libreoffice-writer
http://qa.debian.org/popcon-graph.php?packages=libreoffice-writer
http://packages.qa.debian.org/libr/libreoffice-writer.html
http://packages.debian.org/sid/abiword
http://qa.debian.org/popcon-graph.php?packages=abiword
http://packages.qa.debian.org/a/abiword.html
http://packages.debian.org/sid/calligrawords
http://qa.debian.org/popcon-graph.php?packages=calligrawords
http://packages.qa.debian.org/c/calligrawords.html
http://packages.debian.org/sid/scribus
http://qa.debian.org/popcon-graph.php?packages=scribus
http://packages.qa.debian.org/s/scribus.html
https://ja.wikipedia.org/wiki/Portable_Document_Format
https://ja.wikipedia.org/wiki/DTP
https://ja.wikipedia.org/wiki/DTP
http://packages.debian.org/sid/glabels
http://qa.debian.org/popcon-graph.php?packages=glabels
http://packages.qa.debian.org/g/glabels.html
http://packages.debian.org/sid/libreoffice-calc
http://qa.debian.org/popcon-graph.php?packages=libreoffice-calc
http://packages.qa.debian.org/libr/libreoffice-calc.html
http://packages.debian.org/sid/gnumeric
http://qa.debian.org/popcon-graph.php?packages=gnumeric
http://packages.qa.debian.org/g/gnumeric.html
http://packages.debian.org/sid/calligrasheets
http://qa.debian.org/popcon-graph.php?packages=calligrasheets
http://packages.qa.debian.org/c/calligrasheets.html
http://packages.debian.org/sid/libreoffice-impress
http://qa.debian.org/popcon-graph.php?packages=libreoffice-impress
http://packages.qa.debian.org/libr/libreoffice-impress.html
http://packages.debian.org/sid/calligrastage
http://qa.debian.org/popcon-graph.php?packages=calligrastage
http://packages.qa.debian.org/c/calligrastage.html
http://packages.debian.org/sid/libreoffice-base
http://qa.debian.org/popcon-graph.php?packages=libreoffice-base
http://packages.qa.debian.org/libr/libreoffice-base.html
http://packages.debian.org/sid/kexi
http://qa.debian.org/popcon-graph.php?packages=kexi
http://packages.qa.debian.org/k/kexi.html
http://packages.debian.org/sid/libreoffice-draw
http://qa.debian.org/popcon-graph.php?packages=libreoffice-draw
http://packages.qa.debian.org/libr/libreoffice-draw.html
http://packages.debian.org/sid/inkscape
http://qa.debian.org/popcon-graph.php?packages=inkscape
http://packages.qa.debian.org/i/inkscape.html
http://packages.debian.org/sid/karbon
http://qa.debian.org/popcon-graph.php?packages=karbon
http://packages.qa.debian.org/k/karbon.html
http://packages.debian.org/sid/dia
http://qa.debian.org/popcon-graph.php?packages=dia
http://packages.qa.debian.org/d/dia.html
http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
http://packages.qa.debian.org/g/gimp.html
http://packages.debian.org/sid/shotwell
http://qa.debian.org/popcon-graph.php?packages=shotwell
http://packages.qa.debian.org/s/shotwell.html
http://packages.debian.org/sid/digikam
http://qa.debian.org/popcon-graph.php?packages=digikam
http://packages.qa.debian.org/d/digikam.html
http://packages.debian.org/sid/darktable
http://qa.debian.org/popcon-graph.php?packages=darktable
http://packages.qa.debian.org/d/darktable.html
http://packages.debian.org/sid/planner
http://qa.debian.org/popcon-graph.php?packages=planner
http://packages.qa.debian.org/p/planner.html
http://packages.debian.org/sid/calligraplan
http://qa.debian.org/popcon-graph.php?packages=calligraplan
http://packages.qa.debian.org/c/calligraplan.html
http://packages.debian.org/sid/gnucash
http://qa.debian.org/popcon-graph.php?packages=gnucash
http://packages.qa.debian.org/g/gnucash.html
http://packages.debian.org/sid/homebank
http://qa.debian.org/popcon-graph.php?packages=homebank
http://packages.qa.debian.org/h/homebank.html
http://packages.debian.org/sid/lilypond
http://qa.debian.org/popcon-graph.php?packages=lilypond
http://packages.qa.debian.org/l/lilypond.html
http://packages.debian.org/sid/kmymoney
http://qa.debian.org/popcon-graph.php?packages=kmymoney
http://packages.qa.debian.org/k/kmymoney.html
http://packages.debian.org/sid/librecad
http://qa.debian.org/popcon-graph.php?packages=librecad
http://packages.qa.debian.org/libr/librecad.html
http://packages.debian.org/sid/freecad
http://qa.debian.org/popcon-graph.php?packages=freecad
http://packages.qa.debian.org/f/freecad.html
http://packages.debian.org/sid/kicad
http://qa.debian.org/popcon-graph.php?packages=kicad
http://packages.qa.debian.org/k/kicad.html
http://packages.debian.org/sid/xsane
http://qa.debian.org/popcon-graph.php?packages=xsane
http://packages.qa.debian.org/x/xsane.html
http://packages.debian.org/sid/libreoffice-math
http://qa.debian.org/popcon-graph.php?packages=libreoffice-math
http://packages.qa.debian.org/libr/libreoffice-math.html
http://packages.debian.org/sid/calibre
http://qa.debian.org/popcon-graph.php?packages=calibre
http://packages.qa.debian.org/c/calibre.html
http://packages.debian.org/sid/fbreader
http://qa.debian.org/popcon-graph.php?packages=fbreader
http://packages.qa.debian.org/f/fbreader.html
http://packages.debian.org/sid/evince
http://qa.debian.org/popcon-graph.php?packages=evince
http://packages.qa.debian.org/e/evince.html
http://packages.debian.org/sid/okular
http://qa.debian.org/popcon-graph.php?packages=okular
http://packages.qa.debian.org/o/okular.html
http://packages.debian.org/sid/x11-apps
http://qa.debian.org/popcon-graph.php?packages=x11-apps
http://packages.qa.debian.org/x/x11-apps.html
http://packages.debian.org/sid/x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
http://packages.qa.debian.org/x/x11-utils.html
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75 TJ#Uhk

Many useful scalable fonts are available for users on Debian. User’s concern is how to avoid redundancy and how to configure
parts of installed fonts to be disabled. Otherwise, useless font choices may clutter your GUI application menus.

Debian system uses FreeType 2.0 library to rasterise many scalable font formats for screen and print:
« Type 1 (PostScript) 7 # ¥ . 3R RNI TR & HA (FEENER)

s TrueType 77 > b, 2RI TR E A (K VVEIRER)

« OpenType 7 # VI, 3 RN 1 ghiig % (RRDEIRE)

751 BEARWLE DI+~

The following table is compiled in the hope to help users to chose appropriate scalable fonts with clear understanding of the metric
compatibility and the glyph coverage. Most fonts cover all Latin fonts, Greek, and Cyril character glyphs. The final choice of
activated fonts can also be affected by your aesthetics. These fonts can be used for the screen display or for the paper printing.

Here:

+ "MCM?” stands for "metric compatible with fonts provided by Microsoft”

+ "MCMATC” stands for ”metric compatible with fonts provided by Microsoft: Arial, Times New Roman, Courier New”

* YMCAHTC” stands for "metric compatible with fonts provided by Adobe: Helvetica, Times, Courier”

» Numbers in font type columns stands for the rough relative ”“M” width for the same point size font.

* ”P” in mono font type columns stands for its usability for programming having clearly distinguishable ”0”/”0” and ”1”/°17/”1”.

e The ttf-mscorefonts-installer package downloads Microsoft’s ”Core fonts for the Web” and installs Arial, Times
New Roman, Courier New, Verdana, ... . These installed font data are non-free data.

Many free Latin fonts have their lineage traced to URW Nimbus family or Bitstream Vera.

TV

If your locale needs fonts not covered well by the above fonts, please use aptitude to check under task packages
listed under "Tasks” -> "Localization”. The font packages listed as "Depends:” or "/Recommends:” in the localization
task packages are the primary candidates.

7.5.2 Font rasterization

Debian uses FreeType to rasterize fonts. Its font choice infrastructure is provided by the Fontconfig font configuration library.

TAvF

Some font packages such as fonts-noto* install too many fonts. You may also want to keep some font packages
installed but disabled under the normal use situation. The multiple glyphs are expected for some Unicode code
points due to Han unification and unwanted gliphs may be chosen by the unconfigured Fontconfig library. One of
the most annoying case is "U+3001 IDEOGRAPHIC COMMA” and "U+3002 IDEOGRAPHIC FULL STOP” among
CJK countries. You can avoid this problematic situation easily by configuring font availability using Font Manager
GUI (font-manager).

You can list font configuration state from the command line, too.
« fontconfig M I # > =7 T # JUICBEL TIE”fc-match(1)”
« fontconfig CHIFATIAEIL T # > MICBL TIE"fe-1ist (1)~

You can configure font configuration state from the text editor but this is non-trivial. See fonts.conf(5).



http://freetype.sourceforge.net/index.html
https://en.wikipedia.org/wiki/PostScript_fonts#Type_1
https://ja.wikipedia.org/wiki/ベジェ曲線
https://ja.wikipedia.org/wiki/TrueType
https://ja.wikipedia.org/wiki/ベジェ曲線
https://ja.wikipedia.org/wiki/OpenType
https://ja.wikipedia.org/wiki/ベジェ曲線
https://ja.wikipedia.org/wiki/Arial
https://ja.wikipedia.org/wiki/タイムズ・ニュー・ローマン
https://ja.wikipedia.org/wiki/クーリエ
https://ja.wikipedia.org/wiki/PostScriptフォント
https://ja.wikipedia.org/wiki/コアフォント
https://ja.wikipedia.org/wiki/Arial
https://ja.wikipedia.org/wiki/タイムズ・ニュー・ローマン
https://ja.wikipedia.org/wiki/タイムズ・ニュー・ローマン
https://ja.wikipedia.org/wiki/クーリエ
https://ja.wikipedia.org/wiki/Verdana
https://en.wikipedia.org/wiki/URW_Type_Foundry
https://ja.wikipedia.org/wiki/Bitstream_Vera
http://freetype.sourceforge.net/index.html
https://ja.wikipedia.org/wiki/Fontconfig
https://ja.wikipedia.org/wiki/字体
https://ja.wikipedia.org/wiki/Unicode
https://ja.wikipedia.org/wiki/CJK統合漢字
https://github.com/FontManager/font-manager
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T

A, T3V RICDVWTOFE

RyTr—2 RZ7aY 2 5 <A g iR
fonts-cantarell ;]213284’ 572 59 - - dCie;E;i;e)ll (GNOME 3,
) Noto fonts (Google,
fonts-noto 1:130 35 61 63 40 multi-lingual with CJK)
DejaVu (GNOME 2,
fonts-dejavu 1:422 39 58 68 40 MCM:Verdana, extended
Bitstream Vera)
Liberation fonts for
fonts-liberation2 V:114,1:378 | 4290 56 60 40 LibreOffice (Red Hat,
MCMATC)
Chrome OS: Arimo, Tinos
fonts-croscore V:20, I.44 5278 | 56 60 40 and Cousine (Google,
MCMATC)
fonts-crosextra- Chrome OS: Carlito
carlito Vi23, 1172 ) 2728 | 57 ) ) (Google, MCM:Calibri )
fonts-crosexira- Chrome OS: Caladea
I:171 347 - 55 - (Google, MCM:Cambria )
caladea .
(Latin only )
) ) GNU FreeFont (extended
fonts-freefont-ttf V:64,1:226 | 6656 57 59 40 URW Nimbus)
Debian task-desktop,
fonts-quicksand [:391 392 56 - - Quicksand (display, Latin
only)
A typeface designed for
fonts-hack V:20, 1:95 2508 - - 40P source code Hack
(Facebook)
fonts-sil- 135 13568 | - 54 : Gentium SIL
gentiumplus
fonts-sil-charis 1:26 6406 - 59 - Charis SIL
V:127 URW Nimbus (Sans,
fonts-urw-base35 I'é70 ’ 15558 | 56 60 40 Roman No. 9L, Mono L,
’ MCAHTC)
fonts-ubuntu V:2, I:5 4339 58 - 33P Ubuntu fonts (display)
fonts-terminus V0, I:2 453 - - 33 Cool retro terminal fonts
ttf-mscorefonts- Downloader of Microsoft
. V:1,1:54 85 56? 60 40
installer non-free fonts (see below)
Table 7.4: List of notable TrueType and OpenType fonts
SRyr—3 #®7av | 57 | s
libfreetype6 V:527,1:996 | 890 FreeType 74 Y =S X —E51T>5J—
libfontconfigl | V:523,1:853 | 579 Fontconfig, J# Y FREZT IS J—
fontconfig V:409, .721 | 617 fc-*: Fontconfig @ CLI IV K
font-manager V2, 1:8 1062 Font Manager: Fontconfig @) GUI OV Y |~
naUtllus_font_manQJQ&E:O 37 Font Manager() Nautilus AR

Table 7.5: BRI # YV FRIBEREE/ A v —I DU X~



https://en.wikipedia.org/wiki/Nimbus_Sans
https://en.wikipedia.org/wiki/Nimbus_Sans
https://ja.wikipedia.org/wiki/セリフ_(文字)
https://ja.wikipedia.org/wiki/等幅フォント
http://packages.debian.org/sid/fonts-cantarell
http://qa.debian.org/popcon-graph.php?packages=fonts-cantarell
http://qa.debian.org/popcon-graph.php?packages=fonts-cantarell
http://packages.qa.debian.org/f/fonts-cantarell.html
https://en.wikipedia.org/wiki/Cantarell_(typeface)
http://packages.debian.org/sid/fonts-noto
http://qa.debian.org/popcon-graph.php?packages=fonts-noto
http://packages.qa.debian.org/f/fonts-noto.html
https://ja.wikipedia.org/wiki/Noto
http://packages.debian.org/sid/fonts-dejavu
http://qa.debian.org/popcon-graph.php?packages=fonts-dejavu
http://packages.qa.debian.org/f/fonts-dejavu.html
https://ja.wikipedia.org/wiki/DejaVuフォント
https://ja.wikipedia.org/wiki/Verdana
https://ja.wikipedia.org/wiki/Bitstream_Vera
http://packages.debian.org/sid/fonts-liberation2
http://qa.debian.org/popcon-graph.php?packages=fonts-liberation2
http://packages.qa.debian.org/f/fonts-liberation2.html
https://en.wikipedia.org/wiki/Liberation_fonts
https://ja.wikipedia.org/wiki/LibreOffice
http://packages.debian.org/sid/fonts-croscore
http://qa.debian.org/popcon-graph.php?packages=fonts-croscore
http://packages.qa.debian.org/f/fonts-croscore.html
https://en.wikipedia.org/wiki/Croscore_fonts
https://en.wikipedia.org/wiki/Croscore_fonts
http://packages.debian.org/sid/fonts-crosextra-carlito
http://packages.debian.org/sid/fonts-crosextra-carlito
http://qa.debian.org/popcon-graph.php?packages=fonts-crosextra-carlito
http://packages.qa.debian.org/f/fonts-crosextra-carlito.html
https://en.wikipedia.org/wiki/Croscore_fonts
https://ja.wikipedia.org/wiki/Calibri
http://packages.debian.org/sid/fonts-crosextra-caladea
http://packages.debian.org/sid/fonts-crosextra-caladea
http://qa.debian.org/popcon-graph.php?packages=fonts-crosextra-caladea
http://packages.qa.debian.org/f/fonts-crosextra-caladea.html
https://en.wikipedia.org/wiki/Croscore_fonts
https://ja.wikipedia.org/wiki/Cambria_(フォント)
http://packages.debian.org/sid/fonts-freefont-ttf
http://qa.debian.org/popcon-graph.php?packages=fonts-freefont-ttf
http://packages.qa.debian.org/f/fonts-freefont-ttf.html
https://en.wikipedia.org/wiki/GNU_FreeFont
https://en.wikipedia.org/wiki/URW_Type_Foundry
http://packages.debian.org/sid/fonts-quicksand
http://qa.debian.org/popcon-graph.php?packages=fonts-quicksand
http://packages.qa.debian.org/f/fonts-quicksand.html
https://fonts.google.com/specimen/Quicksand
http://packages.debian.org/sid/fonts-hack
http://qa.debian.org/popcon-graph.php?packages=fonts-hack
http://packages.qa.debian.org/f/fonts-hack.html
https://sourcefoundry.org/hack/
http://packages.debian.org/sid/fonts-sil-gentiumplus
http://packages.debian.org/sid/fonts-sil-gentiumplus
http://qa.debian.org/popcon-graph.php?packages=fonts-sil-gentiumplus
http://packages.qa.debian.org/f/fonts-sil-gentiumplus.html
https://en.wikipedia.org/wiki/Gentium
http://packages.debian.org/sid/fonts-sil-charis
http://qa.debian.org/popcon-graph.php?packages=fonts-sil-charis
http://packages.qa.debian.org/f/fonts-sil-charis.html
https://en.wikipedia.org/wiki/Charis_SIL
http://packages.debian.org/sid/fonts-urw-base35
http://qa.debian.org/popcon-graph.php?packages=fonts-urw-base35
http://qa.debian.org/popcon-graph.php?packages=fonts-urw-base35
http://packages.qa.debian.org/f/fonts-urw-base35.html
https://en.wikipedia.org/wiki/URW_Type_Foundry
https://en.wikipedia.org/wiki/Nimbus_Sans
https://en.wikipedia.org/wiki/Nimbus_Roman_No._9_L
https://en.wikipedia.org/wiki/Nimbus_Mono_L
http://packages.debian.org/sid/fonts-ubuntu
http://qa.debian.org/popcon-graph.php?packages=fonts-ubuntu
http://packages.qa.debian.org/f/fonts-ubuntu.html
https://ja.wikipedia.org/wiki/Ubuntu_(書体)
http://packages.debian.org/sid/fonts-terminus
http://qa.debian.org/popcon-graph.php?packages=fonts-terminus
http://packages.qa.debian.org/f/fonts-terminus.html
https://github.com/Swordfish90/cool-retro-term
http://packages.debian.org/sid/ttf-mscorefonts-installer
http://packages.debian.org/sid/ttf-mscorefonts-installer
http://qa.debian.org/popcon-graph.php?packages=ttf-mscorefonts-installer
http://packages.qa.debian.org/t/ttf-mscorefonts-installer.html
https://ja.wikipedia.org/wiki/TrueType
https://ja.wikipedia.org/wiki/OpenType
http://packages.debian.org/sid/libfreetype6
http://qa.debian.org/popcon-graph.php?packages=libfreetype6
http://packages.qa.debian.org/libf/libfreetype6.html
http://freetype.sourceforge.net/index.html
http://packages.debian.org/sid/libfontconfig1
http://qa.debian.org/popcon-graph.php?packages=libfontconfig1
http://packages.qa.debian.org/libf/libfontconfig1.html
https://ja.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/fontconfig
http://qa.debian.org/popcon-graph.php?packages=fontconfig
http://packages.qa.debian.org/f/fontconfig.html
https://ja.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/font-manager
http://qa.debian.org/popcon-graph.php?packages=font-manager
http://packages.qa.debian.org/f/font-manager.html
https://github.com/FontManager/font-manager
https://ja.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/nautilus-font-manager
http://qa.debian.org/popcon-graph.php?packages=nautilus-font-manager
http://packages.qa.debian.org/n/nautilus-font-manager.html
https://github.com/FontManager/font-manager
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76 TUEFHRYIX
Many mostly GUI applications on Linux are available in binary formats from non-Debian sources.

» Applmage -- Linux apps that run anywhere
* FLATHUB -- Apps for Linux, right here

* snapcraft -- The app store for Linux

@ e
= H

Binaries from these sites may include proprietary non-free software packages.

There is some raison d’étre for these binary format distributions for Free Software aficionados using Debian since these can ac-
commodate clean set of libraries used for each application by the respective upstream developer independent of the ones provided
by Debian.

The inherent risk of running external binaries can be reduced by using the sandbox environment which leverages modern Linux
security features (see I54.7.4).

+ For binaries from Applmage and some upstream sites, run them in firejail with manual configuration.
* For binaries from FLATHUB, run them in Flatpak . (No manual configuration required.)

* For binaries from snapcraft, run them in Snap . (No manual configuration required. Compatible with daemon programs.)

The xdg-desktop-portal package provides a standardized API to common desktop features. See xdg-desktop-portal (flat-
pak) and xdg-desktop-portal (snap)

g

Rvo—o RV 2 teA

flatpak V41, 1:44 7350 Flatpak application deployment framework for desktop apps
gnome-software-p 1'%/950’,‘ f:ﬁ}atp a527 Flatpak support for GNOME Software

snapd V:61, 1:65 59918 | Daemon and tooling that enable snap packages

gnome-software-p 1%?:-anap 112 Snap support for GNOME Software

xdg-desktop- porta{/:229’ I:311 1773 desktop integration portal for Flatpak and Snap

xdg-desktop-port a{/:-l%T-SE(I:BOQ 746 xdg-desktop-portal backend for gtk (GNOME)

xdg-desktop-port a%/?%‘fﬁo 1300 xdg-desktop-portal backend for Qt (KDE)
xdg—desktop—porta}/;d\l][,r1 123

xdg-desktop-portal backend for wiroots (Wayland)

firejail V:1, I:5 1771 a SUID security sandbox program firejail for use with AppImage

Table 7.6: List of notable sandbox environment and related packages

This sandbox environment technology is very much like apps on smart phone OS where apps are executed under controlled
resource accesses.

Some large GUI applications such as web browsers on Debian also use sandbox environment technology internally to make them
more secure.



https://appimage.org/
https://www.flathub.org/
https://snapcraft.io/
https://ja.wikipedia.org/wiki/サンドボックス_(セキュリティ)
https://firejail.wordpress.com
https://firejail.wordpress.com/documentation-2/appimage-support/
https://ja.wikipedia.org/wiki/Flatpak
https://ja.wikipedia.org/wiki/Snappy
https://github.com/flatpak/xdg-desktop-portal
https://github.com/flatpak/xdg-desktop-portal
https://snapcraft.io/docs/xdg-desktop-portals
http://packages.debian.org/sid/flatpak
http://qa.debian.org/popcon-graph.php?packages=flatpak
http://packages.qa.debian.org/f/flatpak.html
https://ja.wikipedia.org/wiki/Flatpak
http://packages.debian.org/sid/gnome-software-plugin-flatpak
http://qa.debian.org/popcon-graph.php?packages=gnome-software-plugin-flatpak
http://packages.qa.debian.org/g/gnome-software-plugin-flatpak.html
http://packages.debian.org/sid/snapd
http://qa.debian.org/popcon-graph.php?packages=snapd
http://packages.qa.debian.org/s/snapd.html
https://ja.wikipedia.org/wiki/Snappy
http://packages.debian.org/sid/gnome-software-plugin-snap
http://qa.debian.org/popcon-graph.php?packages=gnome-software-plugin-snap
http://packages.qa.debian.org/g/gnome-software-plugin-snap.html
http://packages.debian.org/sid/xdg-desktop-portal
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal
http://packages.qa.debian.org/x/xdg-desktop-portal.html
http://packages.debian.org/sid/xdg-desktop-portal-gtk
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal-gtk
http://packages.qa.debian.org/x/xdg-desktop-portal-gtk.html
https://github.com/flatpak/xdg-desktop-portal-gtk
http://packages.debian.org/sid/xdg-desktop-portal-kde
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal-kde
http://packages.qa.debian.org/x/xdg-desktop-portal-kde.html
https://github.com/KDE/xdg-desktop-portal-kde
http://packages.debian.org/sid/xdg-desktop-portal-wlr
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal-wlr
http://packages.qa.debian.org/x/xdg-desktop-portal-wlr.html
https://github.com/emersion/xdg-desktop-portal-wlr
http://packages.debian.org/sid/firejail
http://qa.debian.org/popcon-graph.php?packages=firejail
http://packages.qa.debian.org/f/firejail.html
https://firejail.wordpress.com
https://en.wikipedia.org/wiki/AppImage
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7.7 VE—KTRORVT
o N R P =

IRWT—2 RF3Y 2 ZJOR3JL | SiBA

gnome-remote-deskfap 1146 | 1036 ﬁ%’é?m GNOME Remote Desktop & —/\
RDP, RFB

vinagre V4, 1:110 4249 (VNO), Vinagre: GNOME remote desktop client
SPICE, SSH
RDP, RFB

: (VNO), . .

remmina V:12, 1:63 897 SPICE Remmina: GTK remote desktop client
SSH, ...

krdc V1, 1:17 3882 &1731\1]) (’S{FB KRDC: KDE remote desktop client
RDP, REB s

guacd V:0, 1:0 80 (VNC), SSH Arizsglae (gEIaTC&HIiOSI)e. clientless remote desktop
JHTML5 | B4V

Virt-viewer Vi, 1:51 1316 1;{}1)31]?:(EVNC), ?)h;tual Machine Manager’s GUI display client of guest

7.8 X B — /B

Table 7.7: List of notable remote access server

There are several ways to connect from an application on a remote host to the X server including xway land on the local host.

SR — #73v | 27 | avvr | 8
sshd with
openssh-server | V:740,1:841 | 1867 | option SSHY—/\(ZF+27)
X11-forwarnding
openssh-client | V:856,1:997 | 5609 | ssh -X SSHOSA 7V EFa177)
xauth V:155, :952 | 81 xauth XEEAET 7L I—Fr YT+
X11-xServer-utils, oo 1506 | 576 | xhost X DY —N\T 51 2§

Table 7.8: X U —/N\—~DEHEHFEZDY X ~

7.8.1 X H—/\O—71JLEE:

Access to the local X server by the local applications which use X core protocol can be locally connected through a local UNIX
domain socket. This can be authorized by the authority file holding access cookie. The authority file location is identified by the
”$XAUTHORITY” environment variable and X display is identified by the “$DISPLAY” environment variable. Since these are
normally set automatically, no special action is needed, e.g. ”gitk” as the following.

username $ gitk

s iz
AR

For xway land, XAUTHORITY holds value like "/run/user/1000/.mutter -Xway landauth.YVSU30".



http://packages.debian.org/sid/gnome-remote-desktop
http://qa.debian.org/popcon-graph.php?packages=gnome-remote-desktop
http://packages.qa.debian.org/g/gnome-remote-desktop.html
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://wiki.gnome.org/Projects/Mutter/RemoteDesktop
http://packages.debian.org/sid/vinagre
http://qa.debian.org/popcon-graph.php?packages=vinagre
http://packages.qa.debian.org/v/vinagre.html
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://en.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://ja.wikipedia.org/wiki/Secure_Shell
https://en.wikipedia.org/wiki/Vinagre
http://packages.debian.org/sid/remmina
http://qa.debian.org/popcon-graph.php?packages=remmina
http://packages.qa.debian.org/r/remmina.html
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://en.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://ja.wikipedia.org/wiki/Secure_Shell
https://en.wikipedia.org/wiki/Remmina
http://packages.debian.org/sid/krdc
http://qa.debian.org/popcon-graph.php?packages=krdc
http://packages.qa.debian.org/k/krdc.html
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://apps.kde.org/krdc/
http://packages.debian.org/sid/guacd
http://qa.debian.org/popcon-graph.php?packages=guacd
http://packages.qa.debian.org/g/guacd.html
https://ja.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/RFB_Protocol
https://ja.wikipedia.org/wiki/Secure_Shell
https://guacamole.apache.org/
https://guacamole.apache.org/
http://packages.debian.org/sid/virt-viewer
http://qa.debian.org/popcon-graph.php?packages=virt-viewer
http://packages.qa.debian.org/v/virt-viewer.html
https://ja.wikipedia.org/wiki/RFB_Protocol
https://en.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://ja.wikipedia.org/wiki/Virt-manager
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
http://packages.qa.debian.org/o/openssh-server.html
https://ja.wikipedia.org/wiki/Secure_Shell
http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
http://packages.qa.debian.org/o/openssh-client.html
https://ja.wikipedia.org/wiki/Secure_Shell
http://packages.debian.org/sid/xauth
http://qa.debian.org/popcon-graph.php?packages=xauth
http://packages.qa.debian.org/x/xauth.html
http://packages.debian.org/sid/x11-xserver-utils
http://qa.debian.org/popcon-graph.php?packages=x11-xserver-utils
http://packages.qa.debian.org/x/x11-xserver-utils.html
https://en.wikipedia.org/wiki/X_Window_authorization#Cookie-based_access
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7.8.2 XHY—NUE—~E

Access to the local X server display from the remote applications which use X core protocol is supported by using the X11
forwarding feature.

« O—AJIVRX LT gnome-terminal ZBEF 9,

* Run ssh(1) with - X option to establish a connection with the remote site as the following.

localname @ localhost $ ssh -q -X loginname@remotehost.domain
Password:

« VE—FRILLEDQitk» EDOX PFVUT -3V IV RERDEISICETLIT,

loginname @ remotehost $ gitk

CCICEMEFEIVE—RXOSA7Y ARG RAMAEO—ILOD UNIX RX1 VYT MEHTO—)LE
TNTLBNDESICLT. VE—FRXISTT7YRDESDENERTCTEDRLDICLET,

See J86.3 for SSH/SSHD.

|-

( : ) BT
A remote TCP/IP to the X server is disabled by default on the Debian system for security reasons. Don’t
enable them by simply setting "xhost +” nor by enabling XDMCP connection, if you can avoid it.

7.8.3 X B —/\ chroot 5

Access to the X server by the applications which use X core protocol and run on the same host but in an environment such as
chroot where the authority file is not accessible, can be authorized securely with xhost by using the User-based access, e.g.
”gitk” as the following.

username $ xhost + si:localuser:root ; sudo chroot /path/to
# cd /src

# gitk

# exit

username $ xhost -

7.9 DUy ITR—RK

For clipping text to clipboard, see I81.4.4.
For clipping graphics to clipboard, see I811.6.
Some CLI commands can manipulate character clipboard (PRIMARY and CLIPBOARD), too.



https://ja.wikipedia.org/wiki/Transmission_Control_Protocol
https://ja.wikipedia.org/wiki/Internet_Protocol
https://ja.wikipedia.org/wiki/Xディスプレイマネージャ
https://en.wikipedia.org/wiki/X_Window_authorization#User-based_access
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A
Ryt — #®7av | Lo | 5wk | B
17X
- XBEROOVIRSAVAIHF—=TI—X (DU
xsel V:8, 1:40 59 X W FR— 1)
. ] ] XBEROOIVIRSAIAII—TI—X (DY
xclip V:10, I:53 64 X w FR—R)
s o wl-copy wl-paste: command line interface to
wl-clipboard Vi1, I:5 141 Wayland Wayland clipboard
- < - T — == ==—
gpm V1L T:14 o1 I\jn_mjbjj ];Em\ijJJ IWDVORARY RERZD T

Table 7.9: List of programs related to manipulating character clipboard



http://packages.debian.org/sid/xsel
http://qa.debian.org/popcon-graph.php?packages=xsel
http://packages.qa.debian.org/x/xsel.html
http://packages.debian.org/sid/xclip
http://qa.debian.org/popcon-graph.php?packages=xclip
http://packages.qa.debian.org/x/xclip.html
http://packages.debian.org/sid/wl-clipboard
http://qa.debian.org/popcon-graph.php?packages=wl-clipboard
http://packages.qa.debian.org/w/wl-clipboard.html
https://wiki.gnome.org/Initiatives/Wayland/PrimarySelection
http://packages.debian.org/sid/gpm
http://qa.debian.org/popcon-graph.php?packages=gpm
http://packages.qa.debian.org/g/gpm.html
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Chapter 8

118N & L10N

PFIVT—=23 VYT EDOZFEREL MIIN) ENRA T+ TEBIR— LI 2ERETITVE T,

- EBRME (118N): VI AREH OO — U (HhF) kXD L DICLE T,
- gL (L10N): B SED O —)U () E/Rx 3L SICLE T,

TV
There are 17, 18, or 10 letters between "m” and "n”, "i” and "n”, or "I and "n” in multilingualization, internationaliza-
tion, and localization which correspond to M17N, 118N, and L10N. See Introduction to i18n for details.

81 OT—JU

The behavior of programs supporting internationalization are configured by the environment variable ”$LANG” to support lo-
calization. Actual support of locale dependent features by the Libc library requires to install locales or locales-all
packages. The locales package requires to be initialized properly.

If neither Locales or Locales-all package are installed, support of locale features are lost and system uses US English mes-
sages and handles data as ASCIL. This behavior is the same way as ”$LANG” is set by ”LANG=", ”LANG=C”, or "LANG=POSIX”.

GNOME *° KDE ENHRAMNLEY I ~IZEFILINTULE T, UTF-8 7T —9—&RRXBLD(CT B & TEERML
TN, gettext(l) TV ISTHERRSNEAVvE—IERHI S ETHIHEINTOET T, BIRRTNeXvtz—
J(FRIDHITAL/ AV T —TE L THIGENTLBHELNEE AL

The current Debian desktop GUI system normally sets the locale under GUI environment as "LANG=XX_YY .UTF-8”. Here,

”xx” is ISO 639 language codes and ”YY” is ISO 3166 country codes. These values are set by the desktop configuration GUI
dialogue and change the program behavior. See J81.5.2

8.1.1 UTF-8 O —)L&{FESIEN

FEILT =S DOREEMERIE(E ASCII T, HEE(C(F+T 127 KEDOXZF (7 EwW ~TRIRARE) &FVNE T,

TFU—VHERENDTF XTI S5 ASCHNFESATUINELNT A BIXEHICHN>EERADD 7
—23YV—UEASCIATIEFIATEEE Ao

b’’ “b’’double quoted textb’’” b’’ is not ”"double quoted ASCII”
b’" ‘b’’single quoted textb’’’ b’’ is not ’single quoted ASCII’



https://ja.wikipedia.org/wiki/国際化と地域化
https://www.debian.org/doc/manuals/intro-i18n/
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/ISO_639-1
https://ja.wikipedia.org/wiki/ISO_3166-1
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ENZBLDNFEEYR—ELTBOHIC. ZLDEBEYR—LIBIZHOXFESGETI Y O—FT « VIERZRHMER
TNTEILE Gk 112 ZE2]),

I-0—-R XFLvY IREMCAENNDEZIZETHONEE 21 Ev hOIOD— KRRV ~EEHE (16 ERETT 0 H
5 10FFFF & T) TKREBTEF I,

Text encoding system UTF-8 fits Unicode code points into a sensible 8 bit data stream mostly compatible with the ASCII data
processing system. This makes UTF-8 the modern preferred choice. UTF stands for Unicode Transformation Format. When
ASCII plain text data is converted to UTF-8 one, it has exactly the same content and size as the original ASCII one. So you loose
nothing by deploying UTF-8 locale.

Under UTF-8 locale with the compatible application program, you can display and edit any foreign language text data as long as
required fonts and input methods are installed and enabled. For example under "LANG=fr_FR.UTF-8” locale, gedit(1) (text
editor for the GNOME Desktop) can display and edit Chinese character text data while presenting menus in French.

TV

DN "en_US.UTF-8" O — )L & |BEEM"C"/"POSIX” O — JLIFEHE T X HEEBEOX vZ—I&FNET
N Y= RBEEETHFNGBUVE T, HLVC OT—ILOEFERSTIT IRRIC. ASCI XFEERSIEITTHL,
UTF-8 CTIYI—RINEETOXZEEBH(CIRVZVWIEE(E. FEEED'C.UTF-8" O —)L%Z Debian TfEL)
9,

=1

—ENTOTS LG 118N EHR—~UREBTEDZLDXETY—EHEIBDLSICHEDET, enonrOs
SALlE. ETERESBE LDz (CAREBRI(C UTF-32 (UCS4) T Unicode DHR—kEJI—REINTULT, FEEh
O7 —JVICEBRICENZEND ASCII XFTFT—F—8BIC4A N1 EHEITSINS5TI, CCTHE. UTF-8 O
T—IVEFEEHSEVNDTHERSDITTIEHEDZTE A,

8.1.2 O —JILOBERE

IZRFLDEEOOT—IVIC T ORI TERLSIC, OF—ILTF—F&07— LT —IR—IH5TVITILT S
MEBEHNEDFT,

The locales package does not come with pre-compiled locale data. You need to configure it as:

# dpkg-reconfigure locales

COTOLRE 2EEHDET,

1. Select all required locale data to be compiled into the binary form. (Please make sure to include at least one UTF-8 locale)

2. Set the system wide default locale value by creating ”/etc/default/locale” for use by PAM (see IH4.5).

The system wide default locale value set in ”/etc/default/locale” may be overridden by the GUI configuration for GUI
applications.

R
Actual traditional encoding system can be identified by "/usr/share/i18n/SUPPORTED".  Thus, the
"LANG=en_US" is "LANG=en_US.IS0-8859-1".

The locales-all package comes with all locale data pre-compiled but doesn’t creating ”/etc/default/locale”.



https://ja.wikipedia.org/wiki/Unicode
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/UTF-32
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813 TJ7TILBZO/EILAR

DOXRTSYERTA—LDT—5 =X JE10.1.78B TV Oe®Hlc. FEORFBSEAR (T YI—FT1r VD) T
TJ7MIVIRATLEVIVERITBIRERGDINEULNTEA, BIXE, viat 77 1)L X7 LICEAL T mount(8) (X
7 aVEBELDIBE CP437 EHIELE T, T 7 1IVFRIC UTF-8 &£ H\CPI32 AESZHICIFARMNICY IV 7
TavERHIDINEREDET,

IR

GNOME D& SHRANLGT IO by TRED T T}, ROV IFTPraVERD YWD L'Drive” 9 7%&D
1w L Setting” ZBI< & S(C2 U w D L”Mount options:” (C"utf8” & AN T NIE, Ry RFSTTES USB X
EU—ZBEVOVYRIBRODVIY A T3 VERECETE T, COXEI—XFTrvIERICIVIVET
BHRICIFUTF-8 TOVIY BT,

FE

FELUIRTLETYIILU—RUDIBRIFUTF-8 I XTLHS T X DEBELIED T BIEFICIE. FE ASCII
XZFNDT 71 IL%(F 1S0-8859-1 £ N\ eucIP FENS(FIFHERDEFTNRSIEARNTRHELELTLBINELNZE
HFho TEIREBY—ILOBNEST. J71ILR%E UTF-8 [CEALFE T, HILIZEB T3\,

Samba (FFTHR D S 1 77~ I (Windows NT, 200x, XP) (C(Z Unicode ZEWVWF I M, IHRX D S 77> bk (DOS. Windows
9x/Me) [C[FCP850&E T T A — L THEVWEX I CHIBRI A7 Y :ADT T4 —JUF”/etc/samba/smb. conf”
J 71 JUF®M”dos charset” &> THIRIFEARZELES CPIR FEEXETETE T,

8.1.4 ME{bINieX vE—IJ BRI NIENE

Debian ¥ X7 LARTRRINBZI TS — AV E—IPEEDTOSTSLOEAPA Z 21—V 27 ILR=IEDT
FREAVE—IPIEDOEZ L CHIRASDE T, (FEAEDERITAD/I NV O IV RY—)LE LT GNU gettext(1)
OAVYRY—ILF T VYMEDNTUVE T,

»Tasks” — ”Localization” DT aptitude(8) U X ki {bE Nz X vE—I&2 7 FUTr—av(GEmLizZDE
RENEXEZREIDIERLENAFTU—NRVvT—IDEENL) I ~ERFELET,

Bz (&, manpages-LANG /IR —I &A=V BEVIYR—ITHHFILUIeX v E—I(ERBDKLSICHK
D ZE I, programname (CEAT B 1H YU FPEDVIR—IJ%&”/usr/share/man/it/” hSHTICIE. REETLE

o

LANG=it_IT.UTF-8 man programname

GNU gettext can accommodate priority list of translation languages with $LANGUAGE environment variable. For example:

$ export LANGUAGE="pt:pt_BR:es:it:fr”

For more, see info gettext and read the section "The LANGUAGE variable”.

8.1.5 O —IJLMOZHE

sort(l) dYV—HIREOT —ILOEFBRICREINT T, IRAVEBERZEOOT—ILTERY—HIBEMEVE T,

1s(1) OEMNEREOT —ILICEESINT T, "LANG=C 1ls -1” &£”LANG=en_US.UTF-8” DHEMNERFTEVNET
(189.3.4% £18),

Number punctuation are different for locales. For example, in English locale, one thousand point one is displayed as 1, 000 .1”
while in German locale, it is displayed as ”1.000, 1”. You may see this difference in spreadsheet program.

Each detail feature of ”$LANG” environment variable may be overridden by setting ”$LC_*” variables. These environment
variables can be overridden again by setting "$LC_ALL” variable. See Locale(7) manpage for the details. Unless you have
strong reason to create complicated configuration, please stay away from them and use only ”$LANG” variable set to one of the
UTF-8 locales.



https://ja.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/Code_page_437
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/Microsoftコードページ932
https://ja.wikipedia.org/wiki/ISO/IEC_8859-1
https://ja.wikipedia.org/wiki/Extended_Unix_Code
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/Samba
https://en.wikipedia.org/wiki/Code_page_850
https://ja.wikipedia.org/wiki/Microsoftコードページ932
https://ja.wikipedia.org/wiki/Gettext
https://ja.wikipedia.org/wiki/Gettext
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82 F—h—KANH

8.2.1 The keyboard input for Linux console and X Window

Debian & X5 Ls(3 keyboard-configuration & console-setup /3w —I&MEUVZ < OEBEF—HR— REF
EUTHRET DL DOICRRETEF T,

# dpkg-reconfigure keyboard-configuration

# dpkg-reconfigure console-setup

For the Linux console and the X Window system, this updates configuration parameters in ”/etc/default/keyboard” and
”/etc/default/console-setup”. This also configures the Linux console font. Many non-ASCII characters including
accented characters used by many European languages can be made available with dead key, AltGr key, and compose key.

8.2.2 Wayland B(FTOF—HR—KAS]

For GNOME on Wayland desktop system, I88.2.1 can’t support non-English European languages. IBus was made to support not
only Asian languages but also European languages. The package dependency of GNOME Desktop Environment recommends
”ibus” via”’gnome-shel11”. The code of ”ibus” has been updated to integrate set xkbmap and XKB option functionalities.
You need to configure ibus from "GNOME Settings” or "7GNOME Tweaks” for the multilingualized keyboard input.

TR

If ibus is active, your classic X keyboard configuration by the setxkbmap may be overridden by ibus even under
classic X-based desktop environment. You can disable installed ibus using im-config to set input method to
"None”. For more, see Debian Wiki on keyboard.

8.23 IBus &FS51 Vv kXYY RDODYR—K

Since GNOME Desktop Environment recommends ”ibus” via ”gnome - she11”, ”ibus” is the good choice for input method.
PIVT—=23VADEZEBAAEIROELS(CNEBEEINET,

Keyboard Application
AN

| I
+-> Linux kernel -> 1Input method (ibus) -> Gtk, Qt, X, Wwayland
+-- Engine--+

Bus EZDNIVIVIWT—IDO—BIIUTOEDTY,

xR

For Chinese, "fcitx5” may be an alternative input method framework. For Emacs aficionados, "uim” may be
an alternative. Either cases, you may need to do extra manual configuration with im-config. Some old classic
input methods such as "kinput2” may still exist in Debian repository but are not recommended for the modern
environment.

8.2.4 HZARENDH

HAZFE YTy XYy RZERZERIEE ("en_US.UTF-8”) T Ti2EIT B L IERE (CEFITYT, Wayland FRIE T T IBus
EfEOTESEBRLENEUTICEBLED,

1. Install the Japanese input tool package ibus-mozc (or ibus-anthy) with its recommended packages suchas im-config.



https://ja.wikipedia.org/wiki/デッドキー
https://en.wikipedia.org/wiki/AltGr_key
https://en.wikipedia.org/wiki/Compose_key
https://ja.wikipedia.org/wiki/IBus
https://wiki.debian.org/Keyboard
https://ja.wikipedia.org/wiki/インプットメソッド
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SRy r— #®7ay | 57 | vE—kEnEOT -

ibus V:161,1:204 | 1637 | dbus ZFHVS TV TY XYY EREDIL—LT—D
ibus-mozc V:2,1:3 935 HAZE

ibus-anthy V0, I:1 8825 '

ibus-skk V:0, I.0 243 s

ibus-kkc V:0, I:0 215 '

ibus-libpinyin V:0, 1:2 2711 FREEE (zh_CN )

ibus-chewing V:0, 1.0 422 ,, (zh_TW F)

ibus-libzhuyin L.0 40987 | ,, (zh_TW F)

ibus-rime V0, I.0 77 , , (for zh_CN/zh_TW)

ibus-cangjie V:0, I.0 119 ,, (for zh_HK)

ibus-hangul V0, I:2 285 BEEE

ibus-libthai I:0 90 518

ibus-table-thai .0 56 518

ibus-unikey V:0, 1.0 318 NbFLEE

ibus-keyman V:0, I:.0 129 Multilingual: Keyman engine for over 2000 languages
ibus-table V0, I:1 2118 Bus HO—TJILI VI Y

ibus-m17n V0, [:2 366 LS5 T URREE. V7oOEVE. M8

E ;ﬁ'g}i_wmgets_ V:34,1.82 1972 additional widgets for Plasma 5 containing Keyboard Indicator

Table 8.1: IBus E TV IV /IwH—I DI X+
2. BMICIE D TULKWIBE(E”Settings” — “Keyboard” - “Input Sources” — click ”+” in ”Input Sources” — “Japanese”
- ”Japanese mozc (or anthy)” Z#&RU”Add” &0 v DI LET,
3. You may chose as many input sources.
4. A-—Y-=7ADOrECBOSIYLET,
5. Setup each input source by right clicking the GUI toolbar icon.
6. Ty kY—X[E%Z. SUPER-SPACE ZFHU\THINE X I, (SUPER (F@E Windows +— T, )

TV

If you wish to have access to alphabet only keyboard environment with the physical Japanese keyboard on which
shift-2 has " (double quotation mark) engraved, you select "Japanese” in the above procedure. You can enter
Japanese using "Japanese mozc (or anthy)” with physical "US” keyboard on which shift-2 has @ (at mark) engraved.

The GUI menu entry for im-config(8) is ”Input method”.

H3dWE. I—FOI TILH5”im-config” EETLE T,

« im-config(8) (FEITINDDMroot SNE DMK > TE>EEHEL I T,

« im-config®) (FA—HF—hHhSOT7OIa VEUICIXTLETREHFFLLWIAIYTYRXV Y REBMICLE

o

83 FXTL—HAN

Linux VY —JVEIRESNZXFUNKRRTEEEA. GEGUI AVY—ILETHI-OvV/IIEFERTI B
jfbterm(l) DK SHFRILES —=FILTOTSLEFESUERGH DX T, )

GUI environment (857Z) can display any characters in the UTF-8 as long as required fonts are installed and enabled. (The
encoding of the original font data is taken care and transparent to the user.)



http://packages.debian.org/sid/ibus
http://qa.debian.org/popcon-graph.php?packages=ibus
http://packages.qa.debian.org/i/ibus.html
http://packages.debian.org/sid/ibus-mozc
http://qa.debian.org/popcon-graph.php?packages=ibus-mozc
http://packages.qa.debian.org/i/ibus-mozc.html
http://packages.debian.org/sid/ibus-anthy
http://qa.debian.org/popcon-graph.php?packages=ibus-anthy
http://packages.qa.debian.org/i/ibus-anthy.html
http://packages.debian.org/sid/ibus-skk
http://qa.debian.org/popcon-graph.php?packages=ibus-skk
http://packages.qa.debian.org/i/ibus-skk.html
http://packages.debian.org/sid/ibus-kkc
http://qa.debian.org/popcon-graph.php?packages=ibus-kkc
http://packages.qa.debian.org/i/ibus-kkc.html
http://packages.debian.org/sid/ibus-libpinyin
http://qa.debian.org/popcon-graph.php?packages=ibus-libpinyin
http://packages.qa.debian.org/i/ibus-libpinyin.html
http://packages.debian.org/sid/ibus-chewing
http://qa.debian.org/popcon-graph.php?packages=ibus-chewing
http://packages.qa.debian.org/i/ibus-chewing.html
http://packages.debian.org/sid/ibus-libzhuyin
http://qa.debian.org/popcon-graph.php?packages=ibus-libzhuyin
http://packages.qa.debian.org/i/ibus-libzhuyin.html
http://packages.debian.org/sid/ibus-rime
http://qa.debian.org/popcon-graph.php?packages=ibus-rime
http://packages.qa.debian.org/i/ibus-rime.html
http://packages.debian.org/sid/ibus-cangjie
http://qa.debian.org/popcon-graph.php?packages=ibus-cangjie
http://packages.qa.debian.org/i/ibus-cangjie.html
http://packages.debian.org/sid/ibus-hangul
http://qa.debian.org/popcon-graph.php?packages=ibus-hangul
http://packages.qa.debian.org/i/ibus-hangul.html
http://packages.debian.org/sid/ibus-libthai
http://qa.debian.org/popcon-graph.php?packages=ibus-libthai
http://packages.qa.debian.org/i/ibus-libthai.html
http://packages.debian.org/sid/ibus-table-thai
http://qa.debian.org/popcon-graph.php?packages=ibus-table-thai
http://packages.qa.debian.org/i/ibus-table-thai.html
http://packages.debian.org/sid/ibus-unikey
http://qa.debian.org/popcon-graph.php?packages=ibus-unikey
http://packages.qa.debian.org/i/ibus-unikey.html
http://packages.debian.org/sid/ibus-keyman
http://qa.debian.org/popcon-graph.php?packages=ibus-keyman
http://packages.qa.debian.org/i/ibus-keyman.html
https://keyman.com/
http://packages.debian.org/sid/ibus-table
http://qa.debian.org/popcon-graph.php?packages=ibus-table
http://packages.qa.debian.org/i/ibus-table.html
http://packages.debian.org/sid/ibus-m17n
http://qa.debian.org/popcon-graph.php?packages=ibus-m17n
http://packages.qa.debian.org/i/ibus-m17n.html
http://packages.debian.org/sid/plasma-widgets-addons
http://packages.debian.org/sid/plasma-widgets-addons
http://qa.debian.org/popcon-graph.php?packages=plasma-widgets-addons
http://packages.qa.debian.org/p/plasma-widgets-addons.html
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8.4 WV ITVAEABMNFIENZF

B7I7OO7—=ILTIE. FEEEXNYEPTY I v NEPFYIINZEHEEREG LD ELVBTCRREINT, 5
—=FIVHANHBRINE L IEBHNE UNFE A (Unicode IZERBE #11 £18),

COEB(IEEARET T :

e gnome-terminal: Preferences — Profiles — Profile name — Compatibility - Ambiguous-wide characters — Narrow

« ncurses: BRIBEZH & export NCURSES_NO_UTF8_ACS=0 &ERELFE T,



http://unicode.org/reports/tr11/
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Chapter 9

IJRXATLICETDIT v

FICOAVY—ILWS YR T LERECERT SEANL T v v FERICEBLE T,

9.1 The console tips

There are some utility programs to help your console activities.

Ry — #7av | 57 | s
mc V:54,1:226 | 1482 | HI3ZZER
bsdutils V:610,1:999 | 355 script command to make typescript of terminal session
o VTI00/ANSI S —=FJLI=aL—TY3VE@Eo>ThE—=
screen V91, 1:263 997 WY ILFFILOY
FmUX V39, 1:147 1106 g?@@-:f)b?)b?—jbgﬂ (S DIC”Control-B” ZFH L)
fzf V3, L:11 3323 | JPI—FTFART7AIH
fzy V:0, I:0 54 TJ7I—F7FIXT7AVH
rlwrap Vi1, 1:17 330 readline feature command line wrapper
ledit V:0, 1:13 315 readline feature command line wrapper
rife V:0, 1.0 42 readline feature command line wrapper
ripgrep Vi3, 1114 4557 fast recursive string search in the source code tree with automatic

filtering

Table 9.1: List of programs to support console activities

9.1.1 I IDFEEEBE(CER

B script() EFE>TY TIVEBERRI D E (H1498BTEL). IV RO—ILXFENDA DT 71 ILHER

TNET, COELSEHRPRDELSICLTcol() EFESCETERIFSNET,

$ script

Script started, file is typescript

AIEDELZTT ZL T script ST BZshlC Ctr1-D ZHL T,

$ col -bx < typescript > cleanedfile

$ vim cleanedfile



http://packages.debian.org/sid/mc
http://qa.debian.org/popcon-graph.php?packages=mc
http://packages.qa.debian.org/m/mc.html
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
http://packages.qa.debian.org/b/bsdutils.html
http://packages.debian.org/sid/screen
http://qa.debian.org/popcon-graph.php?packages=screen
http://packages.qa.debian.org/s/screen.html
http://packages.debian.org/sid/tmux
http://qa.debian.org/popcon-graph.php?packages=tmux
http://packages.qa.debian.org/t/tmux.html
http://packages.debian.org/sid/fzf
http://qa.debian.org/popcon-graph.php?packages=fzf
http://packages.qa.debian.org/f/fzf.html
http://packages.debian.org/sid/fzy
http://qa.debian.org/popcon-graph.php?packages=fzy
http://packages.qa.debian.org/f/fzy.html
http://packages.debian.org/sid/rlwrap
http://qa.debian.org/popcon-graph.php?packages=rlwrap
http://packages.qa.debian.org/r/rlwrap.html
http://packages.debian.org/sid/ledit
http://qa.debian.org/popcon-graph.php?packages=ledit
http://packages.qa.debian.org/l/ledit.html
http://packages.debian.org/sid/rlfe
http://qa.debian.org/popcon-graph.php?packages=rlfe
http://packages.qa.debian.org/r/rlfe.html
http://packages.debian.org/sid/ripgrep
http://qa.debian.org/popcon-graph.php?packages=ripgrep
http://packages.qa.debian.org/r/ripgrep.html
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JIIOEBESLRI MO EEHDETT:

« tee &f#S (initramfs FD T — O X TERA):
$ sh -i 2>&1 | tee typescript

« Use gnome -terminal with the extend line buffer for scrollback.

* Use screen with ”AA H” (see IH9.1.2) to perform recording of console.

e Use vimwith ”: terminal” to enter the terminal mode. Use ”Ctr 1-W N” to exit from terminal mode to normal mode. Use
”:w typescript” to write the buffer to a file.

» Use emacs with "M-x shell”, ”M-x eshell”, or "7M-x term” to enter recording console. Use ”C-X C-Ww” to write
the buffer to a file.

9.1.2 screen O5 5 L

screen(l) (FEHOTOCLRXE 1 DNI—ZF D+ VRITSFLLEETBEIOHES T, BHENFRLTED
Tt TOCVREEZFTHUOSEIFETETE I, screen(l) DEODNFOEBN FUA(ERTI,

1.
2.
3.

DE—MESRICOSTr Y LED,

B—NIYY—JUET screen Zi2EILE I,

AA ¢ ("Control-A” (LT T?c”) ICK D THESNIZ screen DD+ VY RORTERO OIS LEETULE T,
AA n ("Control-A” [C#ELVT7n”) (CK DT, BHED screen DO+ Y ROBETDEZX T,

AT —ZFIEBMNIVENTETRZ(INEE. BEReMinl CHOLRENRITHROEREERV I HDIE
Ao

CRDEDTEWDLE B AETTE, screen DYV I VETIHIVFTEET,

c BEAMNECRY D —OEGREESIER<
« AA d ("Control-A” (LN T?d”) £ UL TU E—REGRHASFHTOI 7D ~
+ AA DD ("Control-A” (C#tL\T”DD”) £« 1 FL T screen&EFSvFLCOIT7 DI~

.BACYE—FEERIC (RERBLEDII—=FILhSTE)BUOOIrVLET,
. screen &”screen -r’ &L TCEEBILE I,
.screen (37O T+ ITHETOTSLRETEINTUVBIBENE screen T+ VY RIEBEDLDICU TS

wFLET,

TrvF
screen ZES &, L CTETOCRETP O T+ TICLTHIFTZNETHERLEKICUT7IVFTESNT,
AT v TRINT Y MERD K DIEEHETNL R Y D — D& TOERNEDENNTEET,

screen Tw o a v TRIVYRF—IO-—OUADETOF—R—RANDGREDDT v+ VRI(CESNF T,
2TO screen IVY RF—XLO—2(3 A ("Control-A”) EBE—F— [PSRAISHD/IASA—F—1&91 T
BLEIEEDTANINZE T, RICEXRTHARFEELIVYRF—X+O—DERELET,

(T screen(l) BB T\,
KBEIVYROBEEEICDVTIE tmux(1) ZE2BT 20,
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F—N1VFT1V5 =153

AA 2 NIVTZDJ—=VERR (F—NA1UT 1 VIERR)
AA C FRDO 1 VRDEERLUZNCEUIDE XS

AA N RDDT« JRD(CUIDEXD

AP BT+ VRICUIDEXD

AA O 0EBND+ VRIICUIDEZXS

AA 1 1EBDDVRDIICUDEZXS

AA W T4 VRO RERS

AA a CullAZIREND « YVRIICF—R—FADELTES
AA h BEODD VROON—RIE—%J71JUIcEL
AA H BEDD VROO I 7AILAOOF VO =RBART I D
AA AX F—=F =0y D I\ XT— K CIlx:®)

AAd H—=FILH\S screen DYV I VET S VF

AA DD screen DV I VESFTHYVFLCOT7OK

Table 9.2: screen F—/N\7T YT+ VT DU X ~

9.1.3 Navigating around directories

In IH1.4.2, 2 tips to allow quick navigation around directories are described: $CDPATH and mc.
If you use fuzzy text filter program, you can do without typing the exact path. For fzf, include following in ~/ . bashrc.

FZF_KEYBINDINGS_PATH=/usr/share/doc/fzf/examples/key-bindings.bash
if [ -f $FZF_KEYBINDINGS_PATH ]; then

. $FZF_KEYBINDINGS_PATH
fi
FZF_COMPLETION_PATH=/usr/share/doc/fzf/examples/completion.bash
if [ -f $FZF_COMPLETION_PATH ]; then

. $FZF_COMPLETION_PATH
fi

rEeExIE:

* You can jump to a very deep subdirectory with minimal efforts. You first type ”cd **” and press Tab. Then you will be
prompted with candidate paths. Typing in partial path strings, e.g., s/d/b foo, will narrow down candidate paths. You
select the path to be used by cd with cursor and return keys.

* You can select a command from the command history more efficiently with minimal efforts. You press Ctr1-R at the command
prompt. Then you will be prompted with candidate commands. Typing in partial command strings, e.g., vim d, will narrow
down candidates. You select the one to be used with cursor and return keys.

9.1.4 Readline wrapper

Some commands such as /usr/bin/dash which lacks command line history editing capability can add such functionality
transparently by running under r lwrap or its equivalents.

$ rlwrap dash -i

This provides convenient platform to test subtle points for dash with friendly bash-like environment.

9.1.5 Scanning the source code tree

The rg(1) command in the ripgrep package offers a faster alternative to the grep(1) command for scanning the source code
tree for typical situation. It takes advantage of modern multi-core CPUs and automatically applies reasonable filters to skip some
files.
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9.2 Vim DA X5 LIt

After you learn basics of vim(1) through IH1.4.8, please read Bram Moolenaar’s ”Seven habits of effective text editing (2000)”
to understand how vim should be used.

TR
Don't try to change the default key bindings without very good reasons.

9.2.1 Customizing vim with internal features
The behavior of vim can be changed significantly by enabling its internal features through the Ex-mode commands such as ”set
. .. to set vim options.

These Ex-mode commands can be included in user’s vimrec file, traditional ”~/.vimrc” or git-friendly ”~/.vim/vimrc”.
Here is a very simple example 1:

colorscheme murphy " from /usr/share/vim/vim??/colors/*.vim
filetype plugin indent on " filetype aware behavior

syntax enable ” Syntax highlight

"set spelllang=en_us " Spell check language as en_us

"set spell " Enable spell check

set autoindent " Copy indent from current line

set smartindent " More than autoindent (Drop/Pop after {/})
set nosmarttab " <Tab>-key always inserts blanks

set backspace=indent,eol,start ” Back space through everything

set laststatus=2 " Always show status line

set statusline=%<%f%m%r%h%w%=%y [U+%04B]%21/%2L=%P , %2c%V

9.2.2 Customizing vim with external packages

Simple customization to enable secure-modelines and classical IDE can be enabled by installing vim-scripts package and append-
ing the following to user’s vimrc file.

packadd! secure-modelines

packadd! winmanager

let mapleader = ' '/

" Toggle paste mode with <SPACE>p

set pastetoggle=<leader>p

" IDE-like UI for files and buffers with <space>w

nnoremap <leader>w :WMToggle<CR>

" Use safer keys <C-?> for moving to another window
nnoremap <C-H> <C-W>h

nnoremap <C-J> <C-W>j

nnoremap <C-K> <C-W>k

nnoremap <C-L> <C-w>1

In order for the above keybindings to function properly, the terminal program needs to be configured to generate ”ASCII DEL”
for Backspace-key and "Escape sequence” for De lete-key.

The new native Vim package system works nicely with ”’git” and ”git submodule”. One such example configuration can
be found at my git repository: dot-vim. This does essentially:

1More elaborate customization examples: ”Vim Galore”, ”sensible.vim”, ”#vim Recommendations” ...



https://www.moolenaar.net/habits.html
https://packages.debian.org/unstable/vim-scripts
https://github.com/osamuaoki/dot-vim
https://github.com/mhinz/vim-galore
https://github.com/tpope/vim-sensible
https://www.vi-improved.org/recommendations/
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» Byusing’git”and”git submodule?, latest external packages, such as ”’name”, are placed into~/ . vim/pack/*/opt/name
and similar.

» By adding : packadd! name line to user’s vimrc file, these packages are placed on runtimepath.
* Vim loads these packages on runtimepath during its initialization.

+ At the end of its initialization, tags for the installed documents are updated with "helptags ALL”.

For more, please start vim with »vim --startuptime vimstart.log” to check actual execution sequence and time
spent for each step.

Interesting external plugin packages can be found:
* Vim - the ubiquitous text editor -- The official upstream site of Vim and vim scripts
* VimAwsome -- The listing of Vim plugins

* vim-scripts -- Debian package: a collection of vim scripts

It is quite confusing to see too many ways2 to manage and load these external packages to vim. Checking the original information
is the best cure.

key strokes information

:help package explanation on the vim package mechanism

rhelp runtimepath explanation on the runtimepath mechanism

:version internal states including candidates for the vimrc file

:echo $VIM the environment variable *$VIM” used to locate the vimrc file

:set runtimepath? list of directories which will be searched for all runtime support files

-echo $VIMRUNTIME the environrpent Varia.1b1e ”$VIMR9NTI ME” used to locate various
system provided runtime support files

Table 9.3: Information on the initialization of vim

9.3 T—5—NEFEKRIR

931 O557—FV

Many traditional programs record their activities in the text file format under the ”/var/1log/” directory.
logrotate(8) is used to simplify the administration of log files on a system which generates a lot of log files.

Many new programs record their activities in the binary file format using systemd- journald(8) Journal service under the
”/var/log/journal” directory.

You can log data to the systemd - journald(8) Journal from a shell script by using the systemd-cat(1) command.
JH3.4EIH33E 2R T\,

9.3.2 O57FSa14H—

FEEIAREOST7FS1Y— (aptitude(8) T”’~Gsecurity::log-analyzer”) &XRICELE I,

P
CRM114 (ITRE ERKRIBS A TSV &S5 T 7 I LT I —eELEB IV ISERHLIT., DL
<HBBGAREXNRLA=IDIT v JVI—TIM OF7FSAH—LTEEXFTT,

2vim-pathogen was popular.



https://www.vim.org/
https://vimawesome.com/
https://packages.debian.org/unstable/vim-scripts
http://crm114.sourceforge.net/
http://www.laurikari.net/tre/
https://packages.debian.org/unstable/vim-pathogen
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SR — ®7av | 57| s

Togwatch V:14,1:16 2328 | BELEND Perl TEMMEEOT 7 F 15—
failzban VAL 125 | 2127 | BBOOFA IS —ZRESEI P 2EHRIECLET
analog V:3,1:100 3739 DrvIJY—N—0uobrrFcoaT—

awstats V:8, 1:13 6895 | MAOCKRENDZV\DITvIT—N—0O07F>175—
sarg Vi1, 1:2 845 squid DL R—KT T XL —

pflogsumm V:2, L4 109 Postfix OJTEEY VS 1Y —

syslog-summary | V:0,I:1 30 syslog OT 771 ILORBZEFIEH D

fwlogwatch V:0, 1:0 477 J7A704x—)bO57F >4 —

squidview V0, 1:0 189 squid @ access.log 7 7 T JLDEZF —EDM

swatch V0, 10 99 E?f%?w?\nfjfh\UWD%%H%DDJP{wt
crmii4 V:0, I:0 1119 | FHEATEE R ERRIRVIRBEE X/XL T « JLF — (CRM114)
icmpinfo V:0, 1:0 44 ICMP X vt —JDER

Table 9.4: Y XFLO57FS14HF—NDU I+

9.3.3 TFXFT—I—DHXS5 LILERSR

more(1) ¥ less(1) ENOR—I v+ —Y—)b (BLASERBTIL) P, N\1STEPT+—VvcEODNIXILY—I
(BlIL18BRBRTIV) ETF X T — I —ZBBICKRRCETITIN, NAIFT 5 — (EHI462BT V) RRERN
MRS DA RS LMEMREIRET T,

TV
vim(l) ¥ ZNDR—I v —E—RDI 17X view(l) TI&E. ":set hls” &TBDE/\1 S Y —FMAIRECK
DNEI,

9.3.4 BEEBNONRI LEERT

The default display format of time and date by the ”1s -1” command depends on the locale (see IE1.2.6 for value). The
”$LANG” variable is referred first and it can be overridden by the »$LC_TIME” or "$LC_ALL” exported environment variables.

The actual default display format for each locale depends on the version of the standard C library (the 1ibc6 package) used.
Le., different releases of Debian had different defaults. For iso-formats, see ISO 8601.

O — L EICCDOEBPYENNDRR I A —V Y hE NI LEUIEVWEBRBICEDES, ”--time-style” 5]
BHVSTIME_STYLE” EZ&E D> CHRERX I 1 IUBZRET DNETTT (1s(1) & date(l) &”info coreutils ’1s
invocation’” ZE2B T\,

X5 1 JUiE a7 —Ju & BN D&RT
iso = 01-19 00:15
Tong-iso 7= 2009-01-19 00:15
. - 2009-01-19 00:15:16.000000000
full-iso et +0900
locale C Jan 19 00:15
locale en_US.UTF-8 Jan 19 00:15
locale es_ES.UTF-8 ene 19 00:15
+%d . %m . %y %H : %M = 19.01.09 00:15
+%d . %b . %Yy %H :%M C X/zld en_US.UTF-8 19.Jan.09 00:15
+%d . %b . %y %H:%M es_ES.UTF-8 19.ene.09 00:15

Table 9.5: Display examples of time and date for the ”1s - 1” command with the time style value



http://packages.debian.org/sid/logwatch
http://qa.debian.org/popcon-graph.php?packages=logwatch
http://packages.qa.debian.org/l/logwatch.html
http://packages.debian.org/sid/fail2ban
http://qa.debian.org/popcon-graph.php?packages=fail2ban
http://packages.qa.debian.org/f/fail2ban.html
http://packages.debian.org/sid/analog
http://qa.debian.org/popcon-graph.php?packages=analog
http://packages.qa.debian.org/a/analog.html
http://packages.debian.org/sid/awstats
http://qa.debian.org/popcon-graph.php?packages=awstats
http://packages.qa.debian.org/a/awstats.html
http://packages.debian.org/sid/sarg
http://qa.debian.org/popcon-graph.php?packages=sarg
http://packages.qa.debian.org/s/sarg.html
http://packages.debian.org/sid/pflogsumm
http://qa.debian.org/popcon-graph.php?packages=pflogsumm
http://packages.qa.debian.org/p/pflogsumm.html
http://packages.debian.org/sid/syslog-summary
http://qa.debian.org/popcon-graph.php?packages=syslog-summary
http://packages.qa.debian.org/s/syslog-summary.html
http://packages.debian.org/sid/fwlogwatch
http://qa.debian.org/popcon-graph.php?packages=fwlogwatch
http://packages.qa.debian.org/f/fwlogwatch.html
http://packages.debian.org/sid/squidview
http://qa.debian.org/popcon-graph.php?packages=squidview
http://packages.qa.debian.org/s/squidview.html
http://packages.debian.org/sid/swatch
http://qa.debian.org/popcon-graph.php?packages=swatch
http://packages.qa.debian.org/s/swatch.html
http://packages.debian.org/sid/crm114
http://qa.debian.org/popcon-graph.php?packages=crm114
http://packages.qa.debian.org/c/crm114.html
http://packages.debian.org/sid/icmpinfo
http://qa.debian.org/popcon-graph.php?packages=icmpinfo
http://packages.qa.debian.org/i/icmpinfo.html
https://ja.wikipedia.org/wiki/ISO_8601
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TV
IVYRORBEFEZEIVYRSA Y ETRWA TV I VEANLLESTELLL LD TT (BL5.9Z2ER TS
U)o

alias ls='1ls --time-style=+%d.%m.%y %H:%M’

9.3.5 BHE{kInrerTILEN

FaE DIRRMIELS —=FIAD Y VB AFZANSI TR —FI—RE&EE> TEEBILTEE I (?/usr/share/doc/xter
ZZBTIU).

PR REHELTHTFSLL:

$ RED=$(printf ”\x1b[31m")

$ NORMAL=$(printf ”\x1b[Om”)

$ REVERSE=$(printf ”\x1b[7m")

$ echo "${RED}RED-TEXT${NORMAL} ${REVERSE}REVERSE-TEXT${NORMAL}”

9.3.6 HBiLkINzOVIUER

HEAESNCIVYRENERECHNZEREI SDCERNTI, Fld. D"~/ .bashrc” [CREZHTUNE T,

if [ "$TERM” !'= "dumb” ]; then
eval ”"‘dircolors -b’”
alias ls='1ls --color=always’
alias 11='1s --color=always -1’
alias la='1ls --color=always -A’
alias less='less -R’
alias 1ls='1ls --color=always’
alias grep='grep --color=always’
alias egrep='egrep --color=always’
alias fgrep='fgrep --color=always’
alias zgrep='zgrep --color=always’
else
alias 11="1s -1’
alias la='1ls -A’
fi

IV FPREFSCETEMRENFE IV RMEARICRELE T, C5TDE less() ENR_R—I+v—FO5S
LOTTEEERSNZNDT., BIEZXH”export GREP_OPTIONS='--color=auto’” #TF+XR—rTF3BLD
MERBUVWTT, MO TOTSLIL/ITFTIBRICBEFBOZLEITNE. KEFED?~/ . bashre” FHIFTHDOD
[C”--color=auto” &ELFE T,

TV
XEEIRFE T TILE"TERM=dumb bash” & U TEETSCET, COISLEBEBIBZI U7 IXEEMCTE
3

9.3.7 BMUREDZHICIT «+ I —TCOEE= LR

BHEIREDZOICI T+ —TCODEEETRTETE I,
Vim DFEUTDLS(CLE T,



https://en.wikipedia.org/wiki/ANSI_escape_code
https://ja.wikipedia.org/wiki/Vim
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« Pga”: BRI EL I X57a” (L5 1 F U XFNDEIF% BEiR.
o« LTS —TOEH

Q" IATUIRNZDEREKT,

« 7@a”: LIRS —"a” DHBZE 21T,

Emacs DIBFIEATDLSICLET,

« 7C-x (7 F—R—RVYOONERRMA.
« I 5 —TOEE

« ’C-x ) FoR—RVYIODERKET .
« ’C-x e’ F—R—RVYOONET.

9.3.8 X 7 XU —I3a VDEBRT XA —I Do

xterm DRTEZHC. X 7 TIT =3 VOERTAXA—T%&

I BCFVLSDONTERHD LT,

IR —3 VY g\{ screen

gnome-screenshot V:25, 1:259 1134 | Wayland

flameshot V:6, 1:12 3361 Wayland
gimp V:53, 1:272 19767 | Wayland + X
X11-apps V:26, 1:440 2476 X
imagemagick 1:326 176 X

scrot V:5, 1:69 129 X

Table 9.6: E{RDIEEYV—ILD'J X ~

9.3.9 FRET 7 TILOEEDHR

There are specialized tools to record changes in configuration files with help of DVCS and to make system snapshots on Btrfs.

SR — #7av | 27 | s
o Git (7 7 # —JUF) A\ Mercurial 7\ Bazaar &£ > CaXAE J 7 1
etckeeper V:27,1:31 164 IVEZDAEF— 5 —E(RTE (51D
timeshift V:3,1:6 3155 system restore utility using rsync or BTRFS snapshots
snapper Vi4, 1.5 2233 Linux filesystem snapshot management tool
Table 9.7: FREDNERZ LRI /3w IT—IDY I~

You may also think about local script I510.2.3 approach.



https://ja.wikipedia.org/wiki/Emacs
http://packages.debian.org/sid/gnome-screenshot
http://qa.debian.org/popcon-graph.php?packages=gnome-screenshot
http://packages.qa.debian.org/g/gnome-screenshot.html
http://packages.debian.org/sid/flameshot
http://qa.debian.org/popcon-graph.php?packages=flameshot
http://packages.qa.debian.org/f/flameshot.html
http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
http://packages.qa.debian.org/g/gimp.html
http://packages.debian.org/sid/x11-apps
http://qa.debian.org/popcon-graph.php?packages=x11-apps
http://packages.qa.debian.org/x/x11-apps.html
http://packages.debian.org/sid/imagemagick
http://qa.debian.org/popcon-graph.php?packages=imagemagick
http://packages.qa.debian.org/i/imagemagick.html
http://packages.debian.org/sid/scrot
http://qa.debian.org/popcon-graph.php?packages=scrot
http://packages.qa.debian.org/s/scrot.html
https://ja.wikipedia.org/wiki/Btrfs
http://packages.debian.org/sid/etckeeper
http://qa.debian.org/popcon-graph.php?packages=etckeeper
http://packages.qa.debian.org/e/etckeeper.html
https://ja.wikipedia.org/wiki/Git
https://ja.wikipedia.org/wiki/Mercurial
https://ja.wikipedia.org/wiki/Bazaar
http://packages.debian.org/sid/timeshift
http://qa.debian.org/popcon-graph.php?packages=timeshift
http://packages.qa.debian.org/t/timeshift.html
http://packages.debian.org/sid/snapper
http://qa.debian.org/popcon-graph.php?packages=snapper
http://packages.qa.debian.org/s/snapper.html
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Y1

IRV —3 PV Z atAe
. . o Ee— ST —
coreutils V908, 1:099 | 18062 nﬁlée?%l). ATT21-UVONBERMOEZEELTCTOIS A
3 . - =) — )
bsdutils V:610,1:999 | 355 rg\e%lce(l). ETHRTOEIORXTT1-U V5 OEEIE =
] ] v/proc” D7 IV X7 LDI—FT«UFr+—:ps() &
procps Vi753,1:999 | 2091 | (o0 13 11(1) & watch(l) &
. ] ] >/proc” J7 ALV X LDI—F«JF+—: killall(l)
psmisc V:426,1:798 | 909 & fuser(l) & pstree(l) & pstree(l)
. . time(l): FAICEEIT I X7 LY —XFERARREH ST
time V:10, 1:181 129 o FO5 S LEEG
] ] sar(l). iostat(l). mpstat(l). ' Linux HDZ X7 L/1—
sysstat V162, 1:185 | 1785 | JUTIL 00T
isag V0, I:3 106 sysstat DNERER I AT L7 D7 E7+—5J>J{EV T~
. . Lsof(8): 7-p” 7 723 V&EFEUOETHFOTOLIAFELTU
lsof V:393, 1:942 482 TP CILEY X ~
strace V:14, 1:135 2839 | strace(l): Y XFLOI—IL® I TFILZEEHH
ltrace V:0, 1:18 338 ltrace(1): 517> U—1—JL%EH
xtrace V:0, 1.0 353 xtrace(l): X11 DO S 7V RET—N—DOREDBEE% BN
powertop V10, 1:197 | 650 powertop(l): ¥ X LOETHERBR
cron V853, 1996 | 220 cron(8) z—-’EJfJ\b/\‘ybbjjl\'C“Z’Ty:L—)bJE'Oj’El
T X EET
3 ) = — EETID SR
anacron V:374,1:455 | 91 ;E:L%Q%E@JWTUU X7 LA con BEIDOVY RXT
at V:126, 1:205 | 159 at(l) & batch(l) JVY R BENKEPREOCO— LAV

BIFTIaTERT

Table 9.8: 7O 5 LEBIDER EHEDY —ILDJ X ~



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://packages.qa.debian.org/c/coreutils.html
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
http://packages.qa.debian.org/b/bsdutils.html
http://packages.debian.org/sid/procps
http://qa.debian.org/popcon-graph.php?packages=procps
http://packages.qa.debian.org/p/procps.html
http://packages.debian.org/sid/psmisc
http://qa.debian.org/popcon-graph.php?packages=psmisc
http://packages.qa.debian.org/p/psmisc.html
http://packages.debian.org/sid/time
http://qa.debian.org/popcon-graph.php?packages=time
http://packages.qa.debian.org/t/time.html
http://packages.debian.org/sid/sysstat
http://qa.debian.org/popcon-graph.php?packages=sysstat
http://packages.qa.debian.org/s/sysstat.html
http://packages.debian.org/sid/isag
http://qa.debian.org/popcon-graph.php?packages=isag
http://packages.qa.debian.org/i/isag.html
http://packages.debian.org/sid/lsof
http://qa.debian.org/popcon-graph.php?packages=lsof
http://packages.qa.debian.org/l/lsof.html
http://packages.debian.org/sid/strace
http://qa.debian.org/popcon-graph.php?packages=strace
http://packages.qa.debian.org/s/strace.html
http://packages.debian.org/sid/ltrace
http://qa.debian.org/popcon-graph.php?packages=ltrace
http://packages.qa.debian.org/l/ltrace.html
http://packages.debian.org/sid/xtrace
http://qa.debian.org/popcon-graph.php?packages=xtrace
http://packages.qa.debian.org/x/xtrace.html
http://packages.debian.org/sid/powertop
http://qa.debian.org/popcon-graph.php?packages=powertop
http://packages.qa.debian.org/p/powertop.html
http://packages.debian.org/sid/cron
http://qa.debian.org/popcon-graph.php?packages=cron
http://packages.qa.debian.org/c/cron.html
http://packages.debian.org/sid/anacron
http://qa.debian.org/popcon-graph.php?packages=anacron
http://packages.qa.debian.org/a/anacron.html
http://packages.debian.org/sid/at
http://qa.debian.org/popcon-graph.php?packages=at
http://packages.qa.debian.org/a/at.html
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9.4 OO0 5 LSEENDEAR & HlfEH & #oEh

JO5SLEESEIERY I ERAVTERERHIETEET,

TV
procps /Nw/r—IJ@TF0OT S5 LEBNEREHIEHEEBOERPOEARERHLEI T, COIRTEERTIS
RETY,

9.4.1 O XXOIFREEHA

IVYRABELEZOLXICLDEDNEREERRLE T,

# time some_command >/dev/null

real OmO.035s # time on wall clock (elapsed real time)
user Omo.000s # time in user mode
Sys Omo.020s # time in kernel mode

942 XTI a1—YIE5NEBELEE

FTARERFTOCIORTI1—) VT DBEEEFIEHT ZDICFEONTT,

T XIE 2TT21-UVFNEEE

19 BEEAREN TOEX (F1X)

0 19— >THEBEERFRECHELTOEX

20 root [CE D COBEEMNIFR(ICEVLWTOLX GEF1X)

Table 9.9: XTI 21— VHDBEEDNZOHDFT 1 ED') X +

# nice -19 top # very nice
# nice --20 wodim -v -eject speed=2 dev=0,0 disk.img # very fast

WiRE T RMEFV AT LICEESEZXBINELNTIEA. AOVY RIIEERBEATION

943 ps IVVER

Debian £ ps(1) IV > R(E BSD & SystemV #EEDMAZE Y R— U 7OV XOEEZENICKREITDIDICER
T,

EES HEIW VYR ST
BSD ps aux %CPU %MEM %& &R\
System V ps -efH PPID Z &R~

Table 9.10: ps AV DX 1ILD'Y) X

VVE @EELTUEL) FFOLXICEL T, "PPID” J v —JLRTHAIINSIHRTOLX D 2FE>TTFOLX%E
FIETELT,

pstree(l) IV REZOLIXOAR WU EXRRLET T,
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9.44 top IVVE

Debian £ top(l) (SHEEENEBE T, EQOTOCIMRSIHNULEHETE L TUVIHAEFHICHEATDICEICRIBE
9,

ZNETVISOFT«TEDTIVIOY =0 FOTSLTY, "W-F—&HT CETEREODNILTRE SN, "¢+
—EHITCETRTTET T,

9.45 TOVXICL>THIMTULBT7TILDOY I~

ZOLX D PID). FIRE1ZESTOLXICE>THANMTUVEZET 7 TILIEPRDELSICLTYXSTEXT,
$ sudo lsof -p 1

PID=1 (@E init OJ S LTI,

9.4.6 OS5 LSEENDIEHR

TISHS LOFEERIE. Y XFLO—ILETEFIUIE strace(l) T S 7S U—11—JblE Ltrace(l) T, X11
NOSAT U REY—N—DBIEIL xtrace(l) TTSISLOFENRNREBIFCEE T,

s AVYROIYZAFTLO=IWERDELSICLTEBIMTEZE T,

$ sudo strace 1s

TV
Use strace-graph script found in lusr/share/doc/strace/examples/ to make a nice tree view

9.4.7 TJ7TILPVYT Y REFES>TLD O XDHA

Bz (X /var/log/mail. log” ENT 77 ILEFE>TUVB IO X(E fuser() (CLDTRNDELSICLTHRITE
F9,

$ sudo fuser -v /var/log/mail.log
USER PID ACCESS COMMAND
/var/log/mail. log: root 2946 F.... rsyslogd
»/var/log/mail. log” 7 7 1JLM rsyslogd®) IV RICKDTEAHFDEHICEANNTUVNSIERDIHND X T,
BIZ (7 smtp/tep” EDVT W RZEFD>TLS O X(E fuser() ICLDTRDLDICLTHBITEZI,

$ sudo fuser -v smtp/tcp
USER PID ACCESS COMMAND
smtp/tcp: Debian-exim 3379 F.... exim4

SMTP 7R— I~ (25) ANOD TCP B ZE BT B12HICH LD X7 LTIE eximd(8) METINTULBEMRCNTSH
moEI,

9.4.8 —EMRTCIVYRERERXT

watch(l) IFO5 S LE—EEBCRERTULLEMRS TILXOY -V TZOHDERRLE T,

$ watch w

COIBE2MWBFBEHCIYITLICHAOTZ VYL TLBHERTLE T,



https://ja.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://ja.wikipedia.org/wiki/Transmission_Control_Protocol
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9.49 J7I)LICEALTIL—UEARAS OV Y REREET

PIRETOTIRET =2 ext” ADVY Y FEDASHDREICVYFIBT7IICEALTIL—TFLEMRSTIVY
FRERTIBSTENRVNSDONHDE T,

« 2T )LD for-loop & (JH12.1.42B T3 L))

for x in *.ext; do if [ -f "$x”]; then command "$x” ; fi; done

« find(1) & xargs(l) DPHEDE:

find . -type f -maxdepth 1 -name ’'*.ext’ -print® | xargs -0 -n 1 command

« VY RNED”-exec” 7 avEHE>T find(1):

find . -type f -maxdepth 1 -name ’'*.ext’ -exec command ’"{}’ \;

cBOWIITILROUTREGED”-exec” 73 U &EFE ST find(1):
find . -type f -maxdepth 1 -name ’'*.ext’ -exec sh -c ”"command '{}’ && echo ’successful’” \;

FREOHIEIIR—REECEDELE T 71 ILVATEREEICIETEDILSICENMTUVET, find(1) (CEET S L
WOEREDFMIZIEL0.1.5522B T I 0\,

9.4.10 GUIHWSFOISL&ERS—K

OVYRSA V1S —T 1 —X (CLD) MDIFE. $SPATH REBEH CIEEIND T LI MY —hTRIICYYFL
RZEIOTO5S LRETINE T, IH1.53 5B IEE0,

For the graphical user interface (GUT) compliant to the freedesktop.org standards, the * . desktop filesinthe /usr/share/applica
directory provide necessary attributes for the GUI menu display of each program. Each package which is compliant to Freedesk-
top.org’s xdg menu system installs its menu data provided by **.desktop” under */usr/share/applications/”. Modern desktop
environments which are compliant to Freedesktop.org standard use these data to generate their menu using the xdg-utils package.

See ”/usr/share/doc/xdg-utils/ README”.

Bz (& chromium.desktop 7 71U, OS5 LRZO Name” X0, FOT S LNDET/IR EFIED Exec” X0,
B9 37130 Icon” FEDEME (Desktop Entry Specification £88) % ”Chromium Web Browser” [CBE L TIATD KD
(CLTEERLET:

[Desktop Entry]
Version=1.0
Name=Chromium Web Browser
GenericName=Web Browser
Comment=Access the Internet
Comment[fr]=Explorer le Web
Exec=/usr/bin/chromium %U
Terminal=false
X-MultipleArgs=false
Type=Application
Icon=chromium
Categories=Network;WebBrowser;
MimeType=text/html; text/xml;application/xhtml_xm1l;x-scheme-handler/http;x-scheme-handler/ <+
https;
StartupwMClass=Chromium
StartupNotify=true



https://en.wikipedia.org/wiki/Command-line_interface
https://ja.wikipedia.org/wiki/グラフィカルユーザーインタフェース
http://www.freedesktop.org/
http://standards.freedesktop.org/desktop-entry-spec/desktop-entry-spec-latest.html
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CNIIEEIE LISz TI M. *.desktop Z7TILIEUATOLSICLTRFrrEIngd,
F XD v FEEE(L $XDG_DATA_HOME & $XDG_DATA_DIRBEZHMAEZRTEL I, HlX(E GNOME 3 Tl:

« $XDG_DATA_HOME MKEEE. (77 4 JUMED $HOME/ . local/share IMEDNF T, )
« $XDG_DATA_DIRS (& /usr/share/gnome: /usr/local/share/:/usr/share/ [CEREINZE T,

BElCED, R—XF 1 LD k'J— (XDG Base Directory Specification 288) 2 applications =+ L2 kU —(3U
TEEDET,

+ $HOME/ . local/share/ - $HOME/.local/share/applications/

/usr/share/gnome/ - /usr/share/gnome/applications/

/usr/local/share/ - /usr/local/share/applications/

/usr/share/ - /usr/share/applications/

*.desktop 77 1ILIEFCNS5D applications T LO LU —TCDIEBETXF v EINZT,

TV
11— -2 £ H BB LD GU X Z a1—IEHEIE *.desktop 7 7 7 L &
$HOME/ . local/share/applications/ T+ L O LU—(CBMIT B ETERTETE T,

TrvF

FERIC. ELINEDOR—=XFT s LI RJ—DTFO autostart 7+ LI LU—OH(C *.desktop 7 7-1JLM
ERENNIE, *.desktop 77 TILRICEBESINL IO S LMRT IO by TRENEF SN CRRICEHE
fTaNF 9, Desktop Application Autostart Specification ZE2BB < 2 L\,

TV

FE#R(C. €L $HOME/Desktop T+ LD LU—MDH(C *.desktop T 7 TILHMER SN, T XD v TEEMN
O—YFv—7AOVERTI DEEZEMELTCONK, ZCCBESNCTOISLARTAIVEDS JVD
UTeBRICEITENFE T, xdg-user-dirs-update(l) 8B IEE 0\,

9411 XS5—krTB3FO55LDHARE LML

—EBO OS5 LRMOTOSS LEBFNICII—LLET, COTOLVLREAISILETBILETOFT VIR
1YV kERICELE T,

« PFPUT—Ia VBEA T 21—

GNOME3 7 X2 ~w F: ”Settings” — ”System” — ”Details” — ”Default Applications”

KDE X2 kwF: ”K” - ”Control Center” — "KDE Components” — “Component Chooser”
Iceweasel 75D —: “Edit” - ”Preferences” — ”Applications”

mc(1): ”/etc/mc/mc.ext”

 Environment variables such as “$BROWSER”, ”$EDITOR”, "$VISUAL”, and "$PAGER” (see environ(7))

« “editor” ®2”view” "X -www-browser” ¥’gnome-www-browser” °”www-browser” ENTO5 S LICEAT
% update-alternatives(8) ¥ X7 L (BE1.4782B T30V



http://standards.freedesktop.org/basedir-spec/basedir-spec-latest.html
http://standards.freedesktop.org/autostart-spec/autostart-spec-latest.html
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« MIME S Z&O5S LEBKRTDITS. ”~/ . .mailcap” ¥”/etc/mailcap” 7 7 T JLORWA (mailcap(c) B8R
T3

« D71 )VIRFE MIME 517 2 7O5 S LEBRDFS. 7~/ .mime. types” ¥”/etc/mime. types” 7 71
JLOARA (run-mailcap(l) BB T L))

TrvF
update-mime(8) (d”/etc/mailcap.order” J 7 1 JL%&E{#E D T"/etc/mailcap” 777 ILEEBH LI T
(mailcap.order(5) BT U),

TV

debianutils /Rwo—3JF, EOITFT 4 I—PR=I v —PHTvITSOYF-EZFCEINCELTENE
NEBRSYIMrE I3 sensible-browser(1l) ¥ sensible-editor(l) X° sensible-pager(l) L F I,
NSOV ITIWRDITREFZFUEESEHLIT T,

TV

In order to run a console application such as mutt under GUI as your preferred application, you should create an
GUI application as following and set "/usr/local/bin/mutt-term” as your preferred application to be started
as described.

# cat /usr/local/bin/mutt-term <<EOF
#!/bin/sh

gnome-terminal -e "mutt \$@”

EOF

# chmod 755 /usr/local/bin/mutt-term

TrvF

GUI application can be executed easily under specific environment variables if the program for "Exec” in its cor-
responding *.desktop file doesn’t specify the full execution path. You can enable non-English keyboard input
to kitty using an input method framework ibus or fcitx5 by installing required input method packages and
creating a shell script ”/usr/local/bin/kitty” as follows.

# cat /usr/local/bin/kitty <<EOF

#!/bin/sh

GLFW_IM_MODULE=ibus exec /usr/bin/kitty ”\$@”
EOF

# chmod 755 /usr/local/bin/kitty

This kitty script can alternatively be stored in "~/bin/” or "~/ . local/bin/” directories as long as they are
defined earlier than "/usr/bin/" in "$PATH".

9.4.12 O XNOEILE

kill) &> TFOLX ID &> TIOLREEL (FOCIANITFILERE) LET,
killall(l) 4° pkill(l) FOE X IV Y RBPMOBEEFE > TTIOCIEEL (FOVIANTYTFILERE) L

o

9413 SAXD1EIRTOIXTIa1—I)b

at() AVYRERDLSICETLTIORZFNDI 3 TEITT1—ILLET,

$ echo "command -args’| at 3:40 monday



https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
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>0 IUE

2O A

(kill@

=8
i)

~—

FOCIBRETHELNF I VD

SIGHUP

-a
2
DHE
T

H—ZFILEHROUNT (T FIVRN\Y T 7 v )

SIGINT

-a
2
D
T

F—HR—FMN5EIDIAH (CTRL-C)

SIGQUIT

O
v
(S
77U
T3
Vi
5y
P

F—R—RHS5{ELE (CTRL-\)

SIGKILL

-a
2
DHE
i

JOw OAREIRES kill 5 F )

15

SIGTERM

-a
2
D
T

JOwv ORI T 2 T

Table 9.11: kill AV Y RABRLKES IS5 FILDY X



https://en.wikipedia.org/wiki/SIGHUP
https://ja.wikipedia.org/wiki/シギント
https://en.wikipedia.org/wiki/Signal_(IPC)#SIGQUIT
https://ja.wikipedia.org/wiki/コアダンプ
https://ja.wikipedia.org/wiki/コアダンプ
https://ja.wikipedia.org/wiki/コアダンプ
https://ja.wikipedia.org/wiki/コアダンプ
https://en.wikipedia.org/wiki/Signal_(IPC)#SIGKILL
https://en.wikipedia.org/wiki/Signal_(IPC)#SIGTERM
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9.4.14 S XOFEHRTOXTIa1—Ib

cron8) IVYREEITULCEHNSI XD E XTI 1—)JLLE T, crontab(l) & crontab(5) EE2B T30\,

Blz(E foo WS )=V IL1—H—& L T”crontab -e” IV Y R%&fE>T”/var/spool/cron/crontabs/foo”
EW\S crontab(G) 77 TIVEER T S ETTOVRERT I 21— LU TETIBDIENTETIET,

crontab(5) 7 7 TILOAIERICEBLE T,

# use /bin/sh to run commands, no matter what /etc/passwd says
SHELL=/bin/sh

# mail any output to paul, no matter whose crontab this is

MAILTO=paul

# Min Hour DayOfMonth Month DayOfWeek command (Day... are OR’ed)

# run at 00:05, every day

5 0 * ** $HOME/bin/daily.job >> $HOME/tmp/out 2>&1

# run at 14:15 on the first of every month -- output mailed to paul

15 14 1 * * $HOME/bin/monthly

# run at 22:00 on weekdays(1-5), annoy Joe. % for newline, last % for cc:
0 22 * * 1-5 mail -s "It’s 10pm” joe%Joe,%%¥Where are your kids?%.%%
23 */2 1 2 * echo ”"run 23 minutes after @am, 2am, 4am ..., on Feb 1”
5 4~ * sun echo "run at 04:05 every Sunday”

# run at 03:40 on the first Monday of each month

40 3 1-7 * * [ "$(date +%a)” == "Mon” ] && command -args

TV

EGRICEREIL TOEWI X T LTI, RO Y P17 A LAELRDIEEERIGES EHNICOIVYREXR
T1—I)L9BSIC anacron /IIw T —I &LV X L—)JLLE T, anacron(8) & anacrontab(5) ZE2B T
Lo

TV

2T T1=WENEIRTLAXA VYT FTIZRRADYTRE. ZOXSEROY F~%&"/etc/cron.hourly/”
hV"/etc/cron.daily/” HV"/etc/cron.weekly/” H\V'/etc/cron.monthly/” R(CE K C & T root 7 /3
DVRNSZNSETEHMNICETCTCEITT, CNSOXOUT~DOERTEMIE /etc/crontab”
&’/etc/anacrontab” THXS LETEFET,

Systemd has low level capability to schedule programs to run without cron daemon. For example, /1lib/systemd/system/apt - d:
and /1ib/systemd/system/apt-daily.service set up daily apt download activities. See systemd. timer(5).

9.4.15 Alt-SysRq F+—

Pressing Alt-SysRq (PrtScr) followed by one keys does the magic of rescuing control of the system.

Alt-SysRq (e < F— P EPIOEL:
k kill all processes on the current virtual console (SAK)

T —HNENETVLSICETOVO Y RENET71ILIX

s F L% sync (AEA) LE Y,

U ECOVO VRSN T 7L X LEmELUERTHYD
V(7YY Y. umount)

. XOSvI1DECTCF—NR—FKZraw EI—FFRE) T—FKH

5%IH

Table 9.12: List of notable SAK command keys

See more on Linux kernel user’s and administrator’s guide » Linux Magic System Request Key Hacks



https://en.wikipedia.org/wiki/Systemd
https://en.wikipedia.org/wiki/Secure_attention_key
https://www.kernel.org/doc/html/latest/admin-guide/sysrq.html
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TAvT

SSHA—Z=FIILIEENSI(E."/proc/sysrg-trigger” (CEFIAL C & T AIt-SysRq BEBENMEX I HI X (X, U
E-+kDOTTILFOYFEMS"echo s > /proc/sysrq-trigger; echo u > /proc/sysrqg-trigger”
ETBDE ETCOVYIVREINEZT 71V RXFT L% sync (AEE) LT umount (PVYo V) LET,

The current (2021) Debian amd64 Linux kernel has /proc/sys/kernel/sysrq=438=0b110110110:

» 2 =0x2 - enable control of console logging level (ON)
* 4 = 0x4 - enable control of keyboard (SAK, unraw) (ON)
» 8 = 0x8 - enable debugging dumps of processes etc. (OFF)

* 16 = 0x10 - enable sync command (ON)

32 = 0x20 - enable remount read-only (ON)

* 64 = 0x40 - enable signaling of processes (term, kill, oom-kill) (OFF)

128 = 0x80 - allow reboot/poweroff (ON)

256 = 0x100 - allow nicing of all RT tasks (ON)

95 JXXFTLEEBTFavT

95.1 ENNIITFTLEFALTUS?
ENRYRFLERALTUEMNE RDELICLTFIVITERET,

» who(1) shows who is logged on.
* W(1) shows who is logged on and what they are doing.
+ last(1) shows listing of last logged in user.

. lastb(l) (. RECOTr VEBLEZI—Y—-DUI+ERTLET,

Ty
"/var/run/utmp” &”/var/log/wtmp” (I DL SEI——IBRERIFLF I, login(l) & utmp(5) =S,
T,

9.5.2 ZEADEL

wall() ZFES & RDOELSICULTYRFTAIRCOTAY UL TVBREICAXAYE—IEENE T,

$ echo "We are shutting down in 1 hour” | wall

9.5.3 /\—RDI7—NHA
PCIHJ5 /-1 X (AGP, PCI-Express, CardBus, ExpressCard. &) C(F (T2 &”-nn” ZF TP a V& EE(CFED) Lspci(8)
BNA—ROIF7—HRINODRVWXI—~RTI,

CORDDIZ, »/proc/bus/pci/devices” DRAZHEL N */sys/bus/pci” DTFDTFrLIKRU—VY—%&
BEITSICET/\—RIOI7—OHRANNRTEIT (B1.2.R28BTI0),



https://ja.wikipedia.org/wiki/Peripheral_Component_Interconnect
https://ja.wikipedia.org/wiki/Accelerated_Graphics_Port
https://ja.wikipedia.org/wiki/PCI_Express
https://ja.wikipedia.org/wiki/PCカード
https://ja.wikipedia.org/wiki/ExpressCard
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IRy r—3 ®7av | 57| s

pciutils V:225,1:990 | 210 Linux PCI A—7 «r'J 7« —: Llspci(8)

usbutitls V:71, 1:855 325 Linux USB 1—7 U7 v —: lsusb(8)

nvme-cli V8, 1:15 1346 NVMe utilities for Linux: nvme(1)

pcmciautils V:8, I:13 91 Linux D78 M PCMCIA 1—7 « 'J 7+ —: pccardct 1(8)
scsitools V0, I:3 375 SCSIN—FROI7—BEDHND'Y—ILE: 1sscsi(8)
procinfo V0, :11 132 ”/proc” h\oE5Nd T X7 LIEH: 1sdev(8)

Tshw V:14,1:96 919 N—FOI7—ZECET BB Lshw(l)

discover V:37,1:951 98 N—KDI 77— Al> X7 Lr: discover(8)

Table 9.13: \— RO I 7—HBIY—ILD) X~

9.54 /\—ROIT7—KE

GNOME *° KDE DK SEBAKL GUI DT X O by TRIBTIREEAED/N\N— RO I 7 —ERENIMET S GUI %

EV—ILEBUTCBETEIIN, ZNSDREDEANFERERN > THKDIFRUVETT,
SR — #7av | 57 | s
console-setup V:95, 1.964 425 Linux VY=L TV REF—F7—TIVA—FUT+—
XA1-xServer-utils g 1506 | 576 | X H—/i—d1—F UF+—: xset(l). xmodmap(l)

. ] ] Advanced Configuration and Power Interface (ACPI) [CK D CHEC

acpid V:110, 1:205 | 154 2R R OEEDEHD T —TF
acpi Vi12,1:190 | 47 ACPI T NA XA EDBEHRERRS 21— T T 11—
sleepd V:0, 1:0 86 FFEARENEST SV IRV ITEXJ—TJIEZT—EY
hdparm V:243,T:461 | 256 N—FRF71 XO70EXDRBIL (HI.COZR T ))
smartmontools V:189,1:236 | 2199 | SMAART. &EED>CX ML —II X7 LEFHIHEESR
setserial V4, 1.7 103 U7 ILR—FOBEY—ILE
memtest86+ Vi1, 1:24 12681 | XEJ—N\—ROI/7—BENLHOY—ILE
scsitools V0, I:3 375 SCSIN—ROI7—EBEDNEHDY—ILE
setcd V:0, 1.0 35 dAVIRD RN X7 D XRE
big-cursor L.0 26 XDEHDORELEIVOXA—YI—)U

Table 9.14: \N—RIOI7—%EYV—ILDJ X~

LT, ACPI(FAPM KDFLULWEBHEE Y X5 LOMMEH TTY,

TV

RIENDIYXAFLEDCPU JYU—T V==& acpi_cpufreq DKSEAN—RIVETI 12— ILTER

Incungd,

9.55 I XFLEN—RIDIT7—ORK

UTFIEYRFLEN—RDI7—NOREE%E MM/DD hh:mm, CCYY (B/BE: 9, &) (CBELE I,

# date MMDDhhmmCCYY

# hwclock --utc --systohc

# hwclock --show

Debian & X 7 AT(IHESEEMEOREAAZRRINIIN N—RII7—E£I X T LOKBIEERE UTC(GMT)

EENET,



http://packages.debian.org/sid/pciutils
http://qa.debian.org/popcon-graph.php?packages=pciutils
http://packages.qa.debian.org/p/pciutils.html
http://packages.debian.org/sid/usbutils
http://qa.debian.org/popcon-graph.php?packages=usbutils
http://packages.qa.debian.org/u/usbutils.html
http://packages.debian.org/sid/nvme-cli
http://qa.debian.org/popcon-graph.php?packages=nvme-cli
http://packages.qa.debian.org/n/nvme-cli.html
http://packages.debian.org/sid/pcmciautils
http://qa.debian.org/popcon-graph.php?packages=pcmciautils
http://packages.qa.debian.org/p/pcmciautils.html
http://packages.debian.org/sid/scsitools
http://qa.debian.org/popcon-graph.php?packages=scsitools
http://packages.qa.debian.org/s/scsitools.html
http://packages.debian.org/sid/procinfo
http://qa.debian.org/popcon-graph.php?packages=procinfo
http://packages.qa.debian.org/p/procinfo.html
http://packages.debian.org/sid/lshw
http://qa.debian.org/popcon-graph.php?packages=lshw
http://packages.qa.debian.org/l/lshw.html
http://packages.debian.org/sid/discover
http://qa.debian.org/popcon-graph.php?packages=discover
http://packages.qa.debian.org/d/discover.html
http://packages.debian.org/sid/console-setup
http://qa.debian.org/popcon-graph.php?packages=console-setup
http://packages.qa.debian.org/c/console-setup.html
http://packages.debian.org/sid/x11-xserver-utils
http://qa.debian.org/popcon-graph.php?packages=x11-xserver-utils
http://packages.qa.debian.org/x/x11-xserver-utils.html
http://packages.debian.org/sid/acpid
http://qa.debian.org/popcon-graph.php?packages=acpid
http://packages.qa.debian.org/a/acpid.html
http://packages.debian.org/sid/acpi
http://qa.debian.org/popcon-graph.php?packages=acpi
http://packages.qa.debian.org/a/acpi.html
http://packages.debian.org/sid/sleepd
http://qa.debian.org/popcon-graph.php?packages=sleepd
http://packages.qa.debian.org/s/sleepd.html
http://packages.debian.org/sid/hdparm
http://qa.debian.org/popcon-graph.php?packages=hdparm
http://packages.qa.debian.org/h/hdparm.html
http://packages.debian.org/sid/smartmontools
http://qa.debian.org/popcon-graph.php?packages=smartmontools
http://packages.qa.debian.org/s/smartmontools.html
https://ja.wikipedia.org/wiki/Self-Monitoring,_Analysis_and_Reporting_Technology
http://packages.debian.org/sid/setserial
http://qa.debian.org/popcon-graph.php?packages=setserial
http://packages.qa.debian.org/s/setserial.html
http://packages.debian.org/sid/memtest86+
http://qa.debian.org/popcon-graph.php?packages=memtest86+
http://packages.qa.debian.org/m/memtest86+.html
http://packages.debian.org/sid/scsitools
http://qa.debian.org/popcon-graph.php?packages=scsitools
http://packages.qa.debian.org/s/scsitools.html
https://ja.wikipedia.org/wiki/Small_Computer_System_Interface
http://packages.debian.org/sid/setcd
http://qa.debian.org/popcon-graph.php?packages=setcd
http://packages.qa.debian.org/s/setcd.html
http://packages.debian.org/sid/big-cursor
http://qa.debian.org/popcon-graph.php?packages=big-cursor
http://packages.qa.debian.org/b/big-cursor.html
https://ja.wikipedia.org/wiki/Advanced_Configuration_and_Power_Interface
https://ja.wikipedia.org/wiki/Advanced_Power_Management
https://ja.wikipedia.org/wiki/協定世界時
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If the hardware time is set to UTC, change the setting to "UTC=yes” in the ”/etc/default/rcS”.
Debian ¥ X T LMES I A LY —V(EMUTOXSICLTEEETETE I,
# dpkg-reconfigure tzdata

RYRD—ORBHATIY T LORBEEHLUIZVES(CIE. ntp A° ntpdate X2 chrony END/Aw T —I&FEOT
NTP H—EXZFHAITEICEEERT T,

TAvF
systemd DT CTld. X cD—ORERMEEICEERZEADD systemd-timesyncd EFEWVF I, FM(SE
systemd-timesyncd(8) EEEBZE 0\,

ResBTIU,
. FRESHBOEE/ \DW—
« NITP ARV —EXZFOTVID

« ntp-doc 3w —3

TV
ntp /8w —IHAO ntptrace@) ZFES> &, NTP U —EXDNRD = E—SBNRREITHMDI N TEFT,

9.5.6 Y—=FILDHKE
XFIVVY—JbE ncurses(3) Y X T LEBEERTET BDDEV DHDERNRH D FE T,

« ”/etc/terminfo/*/*” J 7 1)L (terminfo(5))
« "$TERM” IRIZZH (term(7))
« setterm(1). stty(1). tic(1). toe(l)

LU xterm AA® terminfo T Y —/RIE Debian M xterm TOFELEREL L WEFSICIE. JTE— DS Debian
IRFLCOFT VI BIRICH—ZFILI T, "$TERM”, ZE”xterm” HS”xterm-r6” MKk DILEERERTER(CE
BLEI, M /usr/share/doc/libncurses5/FAQ” &8 T3\, “dumb” (X”$TERM” NDRBERED HLE
IBTY,

9.5.7 BDT1TVIS

BED Linux DEHDY DY RA—RDEESHDT /1 X RS /1—(3 Advanced Linux Sound Architecture (ALSA) T
RBEINTVE T, ALSA (FiBZED Open Sound System (0SS) E AN ZHNDIT=a1L—TYaVE—RERHLE
ER

Application softwares may be configured not only to access sound devices directly but also to access them via some standardized
sound server system. Currently, PulseAudio, JACK, and PipeWire are used as sound server system. See Debian wiki page on
Sound for the latest situation.

BREAS—LF IO MY TRECEEELEO YO VYRIVIVASBDET, 7FUT—Iav(icEOINSEN
ZNOYIVYRIVIVEIENERLEDI T DY RY—N—([CDHESKDICETEFT,

TV
"cat /dev/urandom > /dev/audio” H\ speaker-test(l) &> TXE—HNEFTIXULE T, ("C TEL)



https://ja.wikipedia.org/wiki/Network_Time_Protocol
https://en.wikipedia.org/wiki/Systemd
http://www.tldp.org/HOWTO/TimePrecision-HOWTO/index.html
http://www.ntp.org/
https://ja.wikipedia.org/wiki/Advanced_Linux_Sound_Architecture
https://ja.wikipedia.org/wiki/Open_Sound_System
https://wiki.debian.org/Sound
https://wiki.debian.org/Sound
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TV
BRHEBEVEETIN, HEZORE—A—HEBESINZHDICDER>TLBINELNTEA, BRRLEYD
VRIZFLICFIZLOENRHDF T, alsa-utils /3w T —IhD alsamixer(l) (IBFEWEBTNDERTES

TBOIERTT.

Ryr— #®7av | 57| s

alsa-utils V:314,1:444 | 2475 [ ALSA ZHZEUFEAI S I—FT U7 —

0ss-compat VL, 122 0 %ITFSLA MDTFC”/dev/dsp not found” TS—%FH< 0SS &

pipewire V:235,1:298 | 97 audio and video processing engine multimedia server - metapackage

pipewire-bin V251, 1:298 | 1537 audio and video processing engine multimedia server - audio server
and CLI programs

pipewire-alsa Vi1 IS 193 audio and video processing engine multimedia server - audio server to
replace ALSA

pipewire-pulse Vi17, 1:30 47 audio and video p.rocessmg engine multimedia server - audio server to
replace PulseAudio

pulseaudio V:353, 1:437 | 6462 PulseAudio server

libpulse® V:384, 1:566 | 969 PulseAudio client library

jackd V:2,1:22 9 JACK Audio Connection Kit. (JACK) T —/\— (IE:E%E)

libjacko V:1,1:10 329 JACK Audio Connection Kit. JACK) =1 J = U — (BE%E)

Libgstreamer1.0-Py. o0 1570 | 4413 | GStreamer: GNOME H™H Y RT VI

libphonon4 1:34 680 Phonon: KDE U DV RI VIV

Table 9.15: YOV R/NAwH—I DY X ~

9.5.8 XOU—rt——0DEML

2O =V —N—=EFENCTDCIE. ROOAVYREFNFT,

RIE

I

Linux d>Y—JU

setterm -powersave off

X Window (XD U= —/1—BE)

xset s off

X Window (dpms &%)

xset -dpms

X Window (X DU —t—/1—® GUI %

RE)

xscreensaver-command -prefs

Table 9.16: RO =V —/"\—=EFENICITDIIVIRDU I

9.5.9 JH—-FNOEML

PC RE—N—QIARDIENT E TS —S(FHERICEMNCTELT, pcspkr I—XIVET 21—V ZHIRI S ER

UCENTEET,

RDKDICTBE bash(l) BMES readline@) FOH S LH"\a” (ASCII=7) (CHE>BRIC T —FEHET S

DERHIFET,

$ echo ”"set bell-style none”>> ~/.inputrc



http://packages.debian.org/sid/alsa-utils
http://qa.debian.org/popcon-graph.php?packages=alsa-utils
http://packages.qa.debian.org/a/alsa-utils.html
http://packages.debian.org/sid/oss-compat
http://qa.debian.org/popcon-graph.php?packages=oss-compat
http://packages.qa.debian.org/o/oss-compat.html
http://packages.debian.org/sid/pipewire
http://qa.debian.org/popcon-graph.php?packages=pipewire
http://packages.qa.debian.org/p/pipewire.html
https://en.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-bin
http://qa.debian.org/popcon-graph.php?packages=pipewire-bin
http://packages.qa.debian.org/p/pipewire-bin.html
https://en.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-alsa
http://qa.debian.org/popcon-graph.php?packages=pipewire-alsa
http://packages.qa.debian.org/p/pipewire-alsa.html
https://en.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-pulse
http://qa.debian.org/popcon-graph.php?packages=pipewire-pulse
http://packages.qa.debian.org/p/pipewire-pulse.html
https://en.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pulseaudio
http://qa.debian.org/popcon-graph.php?packages=pulseaudio
http://packages.qa.debian.org/p/pulseaudio.html
https://ja.wikipedia.org/wiki/PulseAudio
http://packages.debian.org/sid/libpulse0
http://qa.debian.org/popcon-graph.php?packages=libpulse0
http://packages.qa.debian.org/libp/libpulse0.html
https://ja.wikipedia.org/wiki/PulseAudio
http://packages.debian.org/sid/jackd
http://qa.debian.org/popcon-graph.php?packages=jackd
http://packages.qa.debian.org/j/jackd.html
https://ja.wikipedia.org/wiki/JACK_Audio_Connection_Kit
http://packages.debian.org/sid/libjack0
http://qa.debian.org/popcon-graph.php?packages=libjack0
http://packages.qa.debian.org/libj/libjack0.html
https://ja.wikipedia.org/wiki/JACK_Audio_Connection_Kit
http://packages.debian.org/sid/libgstreamer1.0-0
http://qa.debian.org/popcon-graph.php?packages=libgstreamer1.0-0
http://packages.qa.debian.org/libg/libgstreamer1.0-0.html
https://ja.wikipedia.org/wiki/GStreamer
http://packages.debian.org/sid/libphonon4
http://qa.debian.org/popcon-graph.php?packages=libphonon4
http://packages.qa.debian.org/libp/libphonon4.html
https://ja.wikipedia.org/wiki/Phonon
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9.5.10 XE'J—{HERKR

XEY—FERARRERERIDINDIC2 DDUY—IREDET,

« ”/var/log/dmesg” PICHDN—RILT— kX vt—J(C(F, FIFATRELEXEY —DEELEEY 1 INEINNT
W9,

. free(1) ¥ top(l) (FFREHY X FLOXEU—U Y —EHEERLET,

IFMEZDBITI,

# grep ’'\] Memory’ /var/log/dmesg
[ 0.004000] Memory: 990528k/1016784k available (1975k kernel code, 25868k reserved, 931k <«
data, 296k init)

$ free -k

total used free shared buffers cached
Mem: 997184 976928 20256 0 129592 171932
-/+ buffers/cache: 675404 321780
Swap: 4545576 4 4545572

Mdmesg (& 990 MB ZZL\TUL\B E WD —A. free -k (320 MB ZEL\TUL\DES D TUL'D, 600 MB LA EFTARBALE |
ERBENENTE A

“Mem:” fTM”used” DY 1 XAMKEN DD free” DT IBRINET N OZDCDVTINFTEVWTHETEL &£ S,
ZNS5O 1TFDO CROFBITIE 675404 & 321780) EEFRA TRIGULTTFE L,

1GB=1048576k 0 DRAM (video ¥ X 7 LM DX EY —D—EZEA) HMITUTUL B FAD MacBook TIERD K SI(C
o2 TVWET,

RS 1 X
dmesg FDEY 1 X (Total) 1016784k = 1GB - 31792k
dmesg FRDOKRIFH (free) 990528k
shell " COZE (total) 997184k
shell N COREH (free) 20256k (L AU RE(F 321780k)

Table 9.17: /RESTNBIXEU—YH1rINDY I~

9511 I XFLOEFa1VUFTr—EEBEEODFI VD

IALEV AT LEBETBEHLERDY AT LENRANSODRBE(CT ST CELHEBINELNEIEA.
IRFTLDEF1IVT—EBEUHDF T v IIICIE. ROBHSHHEIRETT,

« debsums /\w/o—3, debsums(l) EIE252ESBTE0),

« chkrootkit /{w4& —3J, chkrootkit(l) BT &0\,

« clamav /Y w/r—I%8, clamscan(l) & freahclam(l) BB T30\,

+ Debian ¥+ 1'J 5 +— FAQ.

* Securing Debian Manual.

ROV FWERD ) FhaE>S e, HBENLREVDOEEEAHAD T 7ILII—ZvI3aVEFIvITEX
ED

# find / -perm 777 -a \! -type s -a \! -type 1 -a \! \( -type d -a -perm 1777 \)



https://www.debian.org/security/faq
https://www.debian.org/doc/manuals/securing-debian-howto/
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v — ®7av | 57| s
Togcheck V:7,1:9 102 DX LO0NEREBEECX—ILI BT —TY

. MD5 FI VW IOTLEFEO>TA VX M—ILENTZ/AVT =TT
debsums V:5, .41 108 P ERTT B 15« T 1 —
chkrootkit V:4,1:20 922 II—rFyvrREHY T~

. < — S

clamay V10, 151 25115 Iénig;ﬁz_/;'jwbz:L T UT o VIR
tiger V2, 1.2 7800 | YR LEFIUTr—DieHFHEZERS
tripwire V2, 1:3 11951 | D77« LORJ—DEBEEFI VOV T~
john V:1,1:10 471 VOTaTRENRADT—ROSvFU5Y—]U
aide V1, Il 248 FENEARERE -BN>17 51—
integrit V:0, 1:0 324 J7 1 IVEEERRTOI S L
crack V0, I:1 152 NAT—RHEETOSS L

Table 9.18: Y XF L+ 1V TF v —PLREUBEDHDOY—ILY X

EE
@ debsums /3w —J(EO—AIVICIRESINEMDS FT v O LEFESOT. EEHDINEBICHMT D
FaVFr—EBYV-ILELUTERZICIHEBCEZEA.

96 T—I—REDT v

Linux Mlive CDs & M\ X+ 1 —F — R T debian-installer CDs CHHcNDI R T LET—~ITBETT—RFTNAT
AEDF—F—XALL—INBEXRENBFRICTELT,

You may need to umount(8) some devices manually from the command line before operating on them if they are automatically
mounted by the GUI desktop system.

9.6.1 T+ XOZEREOFBIKR
5o D ZERERIARIE mount & coreutils & xdu /RwT—IHNMET IO S LACHATETEI:

s mount®) (EIVIVESINEZT 7T IRTLET A XD)IRTERELT T,
« df() (T 7TILIYRFTLDT v RO EBRERARRERSLE T,
s du() ETFrLORU—=Y) =T v RO ERFERARRERELE I,

TrvF
du(8) DI %E xdu(1x) ([C’du -k . |xdu”*®®"sudo du -k -x / |xdu FEULTETACEZDT ST H
WA IS DT 1+ TERBIMERTEZI,

9.6.2 T RXII\—F 13 VETE

TARODIN—T 3 VDOHEECEAL T, fdisk@®) (FEBEEZEXSNTESTTUVEIMN, partedd) EXBICMEL
FT9, " TARINR—FT 13 VT=I= =T 13T —TIV /=T 3a IV I T XD
SNV FETHEETY,



http://packages.debian.org/sid/logcheck
http://qa.debian.org/popcon-graph.php?packages=logcheck
http://packages.qa.debian.org/l/logcheck.html
http://packages.debian.org/sid/debsums
http://qa.debian.org/popcon-graph.php?packages=debsums
http://packages.qa.debian.org/d/debsums.html
http://packages.debian.org/sid/chkrootkit
http://qa.debian.org/popcon-graph.php?packages=chkrootkit
http://packages.qa.debian.org/c/chkrootkit.html
https://ja.wikipedia.org/wiki/ルートキット
http://packages.debian.org/sid/clamav
http://qa.debian.org/popcon-graph.php?packages=clamav
http://packages.qa.debian.org/c/clamav.html
http://packages.debian.org/sid/tiger
http://qa.debian.org/popcon-graph.php?packages=tiger
http://packages.qa.debian.org/t/tiger.html
http://packages.debian.org/sid/tripwire
http://qa.debian.org/popcon-graph.php?packages=tripwire
http://packages.qa.debian.org/t/tripwire.html
http://packages.debian.org/sid/john
http://qa.debian.org/popcon-graph.php?packages=john
http://packages.qa.debian.org/j/john.html
http://packages.debian.org/sid/aide
http://qa.debian.org/popcon-graph.php?packages=aide
http://packages.qa.debian.org/a/aide.html
http://packages.debian.org/sid/integrit
http://qa.debian.org/popcon-graph.php?packages=integrit
http://packages.qa.debian.org/i/integrit.html
http://packages.debian.org/sid/crack
http://qa.debian.org/popcon-graph.php?packages=crack
http://packages.qa.debian.org/c/crack.html
https://ja.wikipedia.org/wiki/MD5
https://ja.wikipedia.org/wiki/Live_CD
https://www.debian.org/releases/stable/debian-installer/
https://ja.wikipedia.org/wiki/パーティション
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Older PCs use the classic Master Boot Record (MBR) scheme to hold disk partitioning data in the first sector, i.e., LBA sector 0
(512 bytes).

Recent PCs with Unified Extensible Firmware Interface (UEFI), including Intel-based Macs, use GUID Partition Table (GPT)
scheme to hold disk partitioning data not in the first sector.

fdisk@®) (ET+ XROIR—F 13V V—ILOEZETLIEM, parted®) RENEBESIRZXDODOHDIET,

o

IR —3 R 2 SHBA

: i O — =
Util-linux V:895, 1:099 | 4974 f_dlsk(8) £ cfdisk@®) Z8TCHZLI AT LIA—FT v UT
parted V:385, 1:545 122 GNUParted 7 r XO/NN\—F2avEUSsXNT7O055 A
gparted V:15, I:111 2109 libparted R— XD GNOME /NS —F > 3aJIFT 15—
gdisk V:358, I:506 | 885 partition editor for the GPT/MBR hybrid disk
kpartx V:22,1:35 74 NR—=7 Y3 VHAOTNAAVVE VD EERIT S T0T 5 A

Table 9.19: T« XD /I\—FT vV a VBB VT —INDJ X~

TR

@ parted8) T 7MWY AT LEEBRP VT XEHITDIEVNSCETIM. ZDXKSEC &E(F mkfs(8)
(mkfs.msdos(8) & mkfs.ext2(8) & mkfs.ext3(8) & mkfs.ext4(8) &) &N resize2fs(8) EM
RELKAYTEINTLVBIERY—ILEFEO>TITOANELDRZETT,

=1

GPT & MBRATHUIDEXB(ICIE. T XODRMHETOVIDABRZERHEEL (B.86E2BT T W),
"parted /dev/sdx mklabel gpt” HVparted /dev/sdx mklabel msdos” ZFE>TENEREITDINE
RHDFET, CCT'msdos” MMBR DEH(CHENONTUNBDCEERRTHETFET,

9.6.3 UUID &{F>T/I\—F I3 vET7IEX

Although reconfiguration of your partition or activation order of removable storage media may yield different names for partitions,
you can access them consistently. This is also helpful if you have multiple disks and your BIOS/UEFI doesn’t give them consistent
device names.

« P AT IVEMDOT mount(8) EEITI D E/dev/sda3d” NDKSET 7T ILREFEDDTIEIEL UUID &
FEoTTOVIOTNAREVIVRTEZY,

- ”/etc/fstab” (fstab(G) ER T3V (FUUID ZFEXF T,
« J—bO—5—(083.12) EEZUUID &EEXE T,

TV
JOv O ZIRIvILTINA XD UUID (E blkid(8) ZHE > TREBHSNFE T,
You can also probe it and other information with "Lsb1k -f".

9.6.4 LVM2

LVM2 [ Linux A—XJIVAD @®ERY 1 —LVX—I v — TH, LVWM2 &EFEDSIE. T XOI—FT I avEyE
BIN\—RFT 4 O TIEELRER) 3 — L EOERTERLDICHEDZE T,

LVM [CIZEATFHRAEBTT,



https://ja.wikipedia.org/wiki/マスターブートレコード
https://ja.wikipedia.org/wiki/パーティション
https://ja.wikipedia.org/wiki/Logical_Block_Addressing
https://ja.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://ja.wikipedia.org/wiki/GUIDパーティションテーブル
https://ja.wikipedia.org/wiki/パーティション
http://packages.debian.org/sid/util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
http://packages.qa.debian.org/u/util-linux.html
http://packages.debian.org/sid/parted
http://qa.debian.org/popcon-graph.php?packages=parted
http://packages.qa.debian.org/p/parted.html
http://packages.debian.org/sid/gparted
http://qa.debian.org/popcon-graph.php?packages=gparted
http://packages.qa.debian.org/g/gparted.html
http://packages.debian.org/sid/gdisk
http://qa.debian.org/popcon-graph.php?packages=gdisk
http://packages.qa.debian.org/g/gdisk.html
http://packages.debian.org/sid/kpartx
http://qa.debian.org/popcon-graph.php?packages=kpartx
http://packages.qa.debian.org/k/kpartx.html
https://ja.wikipedia.org/wiki/GUIDパーティションテーブル
https://ja.wikipedia.org/wiki/マスターブートレコード
https://ja.wikipedia.org/wiki/マスターブートレコード
https://ja.wikipedia.org/wiki/汎用一意識別子
https://ja.wikipedia.org/wiki/汎用一意識別子
https://ja.wikipedia.org/wiki/汎用一意識別子
https://ja.wikipedia.org/wiki/汎用一意識別子
https://ja.wikipedia.org/wiki/論理ボリュームマネージャ
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e Linux J—=JUIC KB device-mapper Y 7R— I (Debian 1 —RJLTIEFT T # LU I~)
o 1—Y—XXR— XD device-mapper Y R— ST S — (libdevmapper* /3w —)
e 1—H—XR—=ZD LVM2 V=)L (lvm2 /3w /T —3))

LTV IR—IHS LVM2 BEZ2TEROHFTL &£ S,

« lvm(8): LVM2 #BNER (£ELVM2 OVYRNDYU X k)
« lvm.conf(5): LVM2 DEXE T 77U

« lvs(8): RERY 1 —LDOBHRERSLET

« vgs(8): RY 1 —LTI—TDRBERERELET

« pvs(8): YRR 1 —LDBHREBELETT

9.6.5 J7TILIYXTLEE
extd 77 1)L T LAIC e2fsprogs IRwT —I(IRERFELE T,

« FHRD extd T 7 1 IV T LEVERT 326D mkfs . ext4(s)

c BEDextd T7TIVIRTLEF T VO EEBIERTSHD fsck.exts(8)

cextd TP IV RATLDI—/\—TOVIERET DZHD tune2fs(8)

« debugfs@) EfE>Textd TP MW I RXTLEAVISOTTICTNIULET, HIBRLIZD 77ILELIET S
undel VYV RRHDET, )

mkfs(8) & fsck®) IVYREIBEET 7 1LY X7 LMKFTOS S L (mkfs. fstype 4° fsck. fstype) DO
FIVRELTe2fsprogs lcADBEHINTUE Toextd T 71U XF LAIE . mkfs.ext4(8) & fsck.ext4(8)
T. TNZEN mke2fs(8) & e2fsck@) (LT LU VDETNTUVET,

Linx [CKDTHR—EEINBIRI 7V IFLATE. EUIVY RHFIAETIEETT,

TavS

Extd J7 1LY X T LI Linux Y XFLDEHDT IAILEDT 71 IV X7 LT, FEDFERULEVWERMNE
VWERD Ch RT3 EMm<HEEINI T,

Btrfs status can be found at Debian wiki on btrfs and kernel.org wiki on btrfs. It is expected to be the next default
filesystem after the ext4 filesystem.

—EDYV=ILET 71 IV XFT LD T DR % Linux 1—XILOYR—ELU TETREICL T T (189.8.281%
T2,

9.6.6 J7TILIYRTLDEREEBEEF T VD

mkfs(8) IV R(E Linux Y XFTLAETIT7AIVIRTLEERULUE T, fsck@®) IV RI(E Linux Y XFLETD
PV ZATLOBEEF T v CIEEEEE BRI LE T,

IRTE Debian (&, T 7 1LY X T LEBEICERNY fsck BUMRT T4 LT,

=
@ =

—REAIIC Fsck EVO Y REINTUVB T 7ML AT LICRITIBCERFRETEHDEIE A,



https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Btrfs
https://wiki.debian.org/Btrfs
https://btrfs.wiki.kernel.org/index.php/Status
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Y1

Ry —9 ®73y | T | e
e2fsprogs V:703,1:999 | 1480 | ext2/ext3/extd J 7 1LV AT LDEHDI—F« U7+ —
btrfs-progs V:43, 1.72 4281 | bufs 77 1INV AT LDEHOI—FT U7 +1—
reiserfsprogs Vi1, 127 1132 | Reiserfs 77 TV AT LOEODI—FT U7+ —
zfsutils-linux V:27,1:29 1610 utilities for the OpenZFS filesystem

] ] FAT D7 1LY X7 LDEHDI—F « JF «+ — (Microsoft:
dosfstools V:149, 1:504 | 315 MS-DOS, Windows)
exfatprogs V:12,1:214 281 utilities for the exFAT filesystem maintained by Samsung.
exfat-fuse V:10, 1:233 75 read/write exFAT filesystem (Microsoft) driver for FUSE.
exfat-utils V:9, 1:228 231 utilities for the exFAT filesystem maintained by the exfat-fuse author.
xfsprogs V:23,1:100 3444 | XFS D7 ALY X5 LDz DI1—7F v U F + — (SGI: IRIX)
ntfs-3g V:151, 1:488 | 1469 ;el.jg/];vrlte NTFS filesystem (Microsoft: Windows NT, **+) driver for

e = N [ I :

jfsutils V0, 1:10 1577 gﬁss/z?w—r)bjzj-b@t&)@:t 7« U7 +— (IBM: AIX,
reiser4progs V0, 1:3 1367 | Reiserd 77 T IV AT LDEHDI—F U7+ —

. HFS £ HFSPlus 77 T ILY AT LDEHDI—FT T 1 —
hfsprogs V:0, I:6 394 (Apple: Mac OS)

o ext2/3/4 J7 IV XF LTI J—TJOvOZECOCEY ~T
zerofree Vi4,1:128 25 25055 /s

Table 9.20: T 7 1LY A7 LEEBRA/NR VI —IDY X~

TrvF

"/etc/mke2fs.conf” H(C"enable_periodic_fsck” &E&E L. "tune2fs -cO /dev/partition_name”
ZRITUTRAVO Y MO E 0 EREI NI, BlRERFIC fsck@@) AVYRE oot 77 1LY X T LEED
I 7MY X TLICERE(CETAIRETY, mke2fs.conf(5) & tune2fs(8) EEBB 2L\,
T—rXOUTERNSETEIND fsck®) IV RDOFER=E"/var/log/fsck/" DT 71 L WSFTwvIL
F9,

9.6.7 VOYRATFYIVICLDT71ILYRFT LOREL

»/etc/fstab” [CKDEMNL T 71V AFLERENLINE T, HIX(E,

«file system» «mount point» «type» «options» «dump» «pass»

proc /proc proc defaults 00

UUID=709cbe4c-80c1-56db-8abl-dbce3146d2f7 / ext4 errors=remount-ro 0 1

UUID=817bae6bb-45d2-5aca-4d2a-1267ab46ac23 none swap sw 00

/dev/scd0o /media/cdrom@ udf,iso09660 user,noauto 0 0
TrvF

UUID (J89.6.388BTFa)) (&, "/dev/hda3” ¥”/dev/hdad” ENEEN IOV O T /N1 X2ZOKHOICTOY
DTFNARAZEEEITBDICHEZRFET,

Since Linux 2.6.30, the kernel defaults to the behavior provided by ”relatime” option.
See fstab(5) and mount(8).

9.6.8 X—/A—7JOVDICLBDT71ILIY T LDOTREIL

tune2fs@8) AVYRZERAWTC I 7MILIYRXFLDORA—/R\—TOVIICLDTITI7AIVI AT LAERBEILTETE I,



http://packages.debian.org/sid/e2fsprogs
http://qa.debian.org/popcon-graph.php?packages=e2fsprogs
http://packages.qa.debian.org/e/e2fsprogs.html
https://ja.wikipedia.org/wiki/Ext2
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext4
http://packages.debian.org/sid/btrfs-progs
http://qa.debian.org/popcon-graph.php?packages=btrfs-progs
http://packages.qa.debian.org/b/btrfs-progs.html
https://ja.wikipedia.org/wiki/Btrfs
http://packages.debian.org/sid/reiserfsprogs
http://qa.debian.org/popcon-graph.php?packages=reiserfsprogs
http://packages.qa.debian.org/r/reiserfsprogs.html
https://ja.wikipedia.org/wiki/ReiserFS
http://packages.debian.org/sid/zfsutils-linux
http://qa.debian.org/popcon-graph.php?packages=zfsutils-linux
http://packages.qa.debian.org/z/zfsutils-linux.html
https://en.wikipedia.org/wiki/OpenZFS
http://packages.debian.org/sid/dosfstools
http://qa.debian.org/popcon-graph.php?packages=dosfstools
http://packages.qa.debian.org/d/dosfstools.html
https://ja.wikipedia.org/wiki/File_Allocation_Table
http://packages.debian.org/sid/exfatprogs
http://qa.debian.org/popcon-graph.php?packages=exfatprogs
http://packages.qa.debian.org/e/exfatprogs.html
https://ja.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/exfat-fuse
http://qa.debian.org/popcon-graph.php?packages=exfat-fuse
http://packages.qa.debian.org/e/exfat-fuse.html
https://ja.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/exfat-utils
http://qa.debian.org/popcon-graph.php?packages=exfat-utils
http://packages.qa.debian.org/e/exfat-utils.html
https://ja.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/xfsprogs
http://qa.debian.org/popcon-graph.php?packages=xfsprogs
http://packages.qa.debian.org/x/xfsprogs.html
https://ja.wikipedia.org/wiki/XFS
http://packages.debian.org/sid/ntfs-3g
http://qa.debian.org/popcon-graph.php?packages=ntfs-3g
http://packages.qa.debian.org/n/ntfs-3g.html
https://ja.wikipedia.org/wiki/NT_File_System
http://packages.debian.org/sid/jfsutils
http://qa.debian.org/popcon-graph.php?packages=jfsutils
http://packages.qa.debian.org/j/jfsutils.html
https://ja.wikipedia.org/wiki/Journaled_File_System
http://packages.debian.org/sid/reiser4progs
http://qa.debian.org/popcon-graph.php?packages=reiser4progs
http://packages.qa.debian.org/r/reiser4progs.html
https://ja.wikipedia.org/wiki/Reiser4
http://packages.debian.org/sid/hfsprogs
http://qa.debian.org/popcon-graph.php?packages=hfsprogs
http://packages.qa.debian.org/h/hfsprogs.html
https://ja.wikipedia.org/wiki/Hierarchical_File_System
https://ja.wikipedia.org/wiki/HFS_Plus
http://packages.debian.org/sid/zerofree
http://qa.debian.org/popcon-graph.php?packages=zerofree
http://packages.qa.debian.org/z/zerofree.html
https://ja.wikipedia.org/wiki/汎用一意識別子
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« ”sudo tune2fs -1 /dev/hdal” &ETIBDEZFDNTP7TIVI AT LR—/\—TJOvIERRLET,

« ”sudo tune2fs -c 50 /dev/hdal” ERTIBDET7TIWIRFTLDFIT VD (T—cT7vITRD fsck £
T EEEZE S0 BN T —~BICERELE I,

« sudo tune2fs -j /dev/hdal” MET(E ext2 NS ext3NETPTIVI AT LEBRUTI7TILIY T LIC
Tr—FUVIDKEEEEBINLE T, (WIYVIVRULET7AILI AT LICHUTEFTLET, )

« ”sudo tune2fs -0 extents,uninit_bg,dir_index /dev/hdal && fsck -pf /dev/hdal” MEFTI(Z
7MWY RT L& ext3 DS ext4 (CEBRULE T, (PIYVIVRLULED 7AW IRFTLICHUTEITLET, )

TV
tune2fs(8) (F. ZNRENCENNMNDSTF, ext2 T7 T ILIY X T LICKEBET BT THEL ext3 Ehvextd T 7
WIRFLICEELTEMELZ T,

9.6.9 /\—RF 1 XUNOFEEL

et
@ N=—RFT XODHFREFT I —DBEU(CE > TIERICBREELND T, TOHREEIDDHICHFHEL
DIN—RIDIT7—=ZFTvOL hdparam@) OV IR—I&EZFITVILET,

5l %z (£”/dev/hda” (X L T”hdparm -tT /dev/hda” EFTBDE/N—RT 1 XODTOELIREEZETILTEZ
9, (E)IDE &> TEHRINE—EBD/\— R 7T+ XOTIE. ”(E)IDE 32 Ewv k 1/0 B7R— ~” ZBRMIC L using_dma
7545 ZBMIC U interrupt-unmask 75 5” ZHREL" B 16 OS5 — 10" EREIT DKL DI, ”hdparm -q -c3
-d1 -ul -m16 /dev/hda” EITBDEEBIETETET (BRTI!),

Bl % (37/dev/sda” (CXF L CT”hdparm -W /dev/sda” £ETBE/N—RFT 1+ XODEAHFrv v 18EEET X ~T
FEY, *hdparm -W 0 /dev/sda” ETBE/N—RF 1 XODEAHF v vy IMEEEBENCTEEI,

AEZL XM CDROM ZRAHILER CD-ROM RS I THO(C(E, ”seted -x 27 ELTENERBEL THEX
EFEmHBINELNFE A

9.6.10 VU v RXF—kRSTITOREL

Solid state drive (SSD) is auto detected now.

Reduce unnecessary disk accesses to prevent disk wear out by mounting ”tmpf's” on volatile data path in /etc/fstab.

9.6.11 SMART ZFHU\[Z/\— K5 « XD DOBIEDFH|
smartd(8) T —EVEMSE SMART (CXAEED/\—RT 1+ XODEREDBRNTEIET,

1. BIOS MSMART #peE=BMICLE T,

2. smartmontools /\wT—IJ &1V X+—ILLE T,

3. df() EF>TURRITBCETHERDN—RF XU EHAIL T,
« BERENRD/N\—RF+ XD%”/dev/hda” EARELF T,

4. SMART #BEMERRICBIEL D TLEh & smartctl -a /dev/hda” D7 I TV LEFE>TFT VD
LEd,

- ELBAMTIHEUVESICIE, ”smartctl -s on -a /dev/hda” & LTCEMICLZE T,



https://ja.wikipedia.org/wiki/Ext2
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Ext2
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/ソリッドステートドライブ
https://ja.wikipedia.org/wiki/Self-Monitoring,_Analysis_and_Reporting_Technology
https://ja.wikipedia.org/wiki/Basic_Input/Output_System
https://ja.wikipedia.org/wiki/Self-Monitoring,_Analysis_and_Reporting_Technology
https://ja.wikipedia.org/wiki/Self-Monitoring,_Analysis_and_Reporting_Technology
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5. RDEDCLT smartd®) T—EVERITLE T,

« ?/etc/default/smartmontools” 7 7 7JLHAM start_smartd=yes” Z 7V IXVEULZE T,
* restart the smartd(8) daemon by ”sudo systemctl restart smartmontools”.

TrvF
smartd(8) T —E V(. BEEOBHNDEAESHT /etc/smartd.conf T7 T ILERAVWTARILELTES
9,

9.6.12 $TMPDIR BHC—RRET r LI LU —%&IBE

BE7IUT—2avEd—BERETLOR)—="/tnp” DEE(C—R I 77 ILEERLE T, EL”/tmp” B+5
IEZAR—RERBTELVBE, TEOVVTOTSLIES $TMPDIR B EFE > TZEDLSHE—RHRET LD
MUEEBETEET,

9.6.13 LVM Z{FSHEAAREE X ~ L —IZEREDILER

1Y ~—JLBCRIBARY 12— LV R—I v — (LVM) (Linux #88) EICESNTZ/IA—F v T3 v(E, KEHDEY
2T LOBREEUVICEBDINL—ITNARICERZRBILVM EOIOXFT Y REMETELEDZEDLEDTID
2ATFVREYDEB T3 ETHBICHr XZEREETFT,

9.6.14 fi/S—F 23 VEVIOY I BEARELEX L —IZEEDILE

ZEOIR—Frrarvhsnd @Gz E”/dev/sdx”). EN%& mkfs.ext4() ZFE>TIA—VV kL., TNEZHE
EAEBELDONBETDT LI RU—ICmount(8) TR ENTEEY, (TRH>ET—F—HAIFIE—T
DRERHDITY, )

$ sudo mv work-dir old-dir

$ sudo mkfs.ext4 /dev/sdx

$ sudo mount -t ext4 /dev/sdx work-dir
$ sudo cp -a old-dir/* work-dir

$ sudo rm -rf old-dir

TV
ERBORDDIC, ZOT 1 ROAA—IT71IL (BITSERTEIV) EIL—TFNRARELTVIVYRT S
(RO.732RTIV) BELTETET, XRDT + XOBAHERERICT -5 —ZBIATE ETICHRLET,

9.6.15 fth> L OKJ—&E/NTYRVIY LT BHERAAREL ~L—IZERDILER

FEXBIEERGIMD/IN—FT v Va3 VRICEOT LI RU—EbNE B X(E”/path/to/emp-dir”), ZDF
1LOKU—% --bind” A7V 3 VEMEOT, ZAEMNEBE LTV T LI RY— BHEIZE"work-dir?) (C¥ ™D
VRITBRENRTEFET,

$ sudo mount --bind /path/to/emp-dir work-dir



https://ja.wikipedia.org/wiki/論理ボリュームマネージャ
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9.6.16 fth>- L IO —ZEA—/\—L—VIYVLTBETHERAARLEI L —IZEEEL
G

Linux 77— JU 3.18 LUB# (Debian Stetch 9.0 LUB#) ZH S & MDD/ —F + 3 Vb (cfEX 5ZEM (HI X (E”/path/to/empty”
&”/path/to/work”) MHNIE. ZORICT LI RY—ZEERL. BERRELHTOVT LI KU — (eg,
»/path/to/old”) M LI OverlayFS > CTEHERDCEMTEZET,

$ sudo mount -t overlay overlay \
-olowerdir=/path/to/old-dir, upperdir=/path/to/empty,workdir=/path/to/work

C CC. ”/path/to/old” LICEZFATICE. ZHESHFASINL/IA—FT r 3V E(C”/path/to/empty”
&”/path/to/work” i3 ERREBTT,

9.6.17 T L) VDEMESFMHEAFELX ~L—IEEDHLER

ol

( ) ER
CCICEMTUVBEEIFHERTT, YVIRIDIT—CLoTUI TFvL ORI —ADILI VD] Tl
SELHELI A, LED TVOYRTB] 7FO0-FERDDICHEITIRI L,

FEXBE™MAGDIMD/IN—F v aVHRICEOT v LD LU —RENIE BIXIE”/path/to/emp-dir”?), ZDT
1 LORU—AINB)EFEO>TILYVIOEERTDCEMRTEZT,

sudo mv work-dir old-dir

sudo mkdir -p /path/to/emp-dir

sudo ln -sf /path/to/emp-dir work-dir
sudo cp -a old-dir/* work-dir

sudo rm -rf old-dir

@ BH BB e

gk

"FTALORY—ADILYYT '/ opt” DEDILEIXFLREEI ST LI LY —CERAL TEL
(FEEAo YRAFTLBRTYIFIOTL—REINBBRICZDLISHEI LIV DFLEETTNENELNTEA,

9.7 TARITA A=
RIE, TARITDAA—TIDEREERCFE I,

9.7.1 T XA X—IDIER

BIzIE2BEBDSCSIELLIFTYUTILATA RS1TJ”/dev/sdb” &N, PIUVIVREINERSATDT 1RO
A A= T 71 )b7disk.img” ( cp(1) A dd(1) ZHULNIERDELSICLUTIENZE I,

# cp /dev/sdb disk.img
# dd if=/dev/sdb of=disk.img

TSAVYUIDE T+ AODBRANDEO I —CHBDIGHMI PC DY XS —T—kL I—K (MBR) ((89.6.22B T &)
DT« XA X=J(F, dd(1) EEONERDESICLTENE T,

# dd if=/dev/hda of=mbr.img bs=512 count=1
# dd if=/dev/hda of=mbr-nopart.img bs=446 count=1
# dd if=/dev/hda of=mbr-part.img skip=446 bs=1 count=66
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e "mbr.img”: /3 —F 123 V7T —TILFETD MBR
« "mbr-nopart.img”: /\—7 1> 3 VT —TIJUIRED MBR,

« "mbr-part.img”: MBR D/3\—F 123 V7T —TILDdH,

T—hrF4XDELTSCSI RS TELLIZTY T7ILATA T/1 AMENDNBIES. 7?/dev/hda” &”/dev/sda”
([CEBTWMXTTFTL,

FVIFIT A RODIN—T 123 VDI RA—I&EBHE(CE. 7/dev/hda” Z”/dev/hdal” FTETHEZF
ER

9.7.2 T+ XUICEEEAH

FARDAA—=TI T 7)) disk.img” (F dd(1) EFE>TH 1 XMV v F I BH X (E7/dev/sdb” EL\D 2 HED
SCSI RSTATICRDESICUTEZTALCENTEFT,

# dd if=disk.img of=/dev/sdb

ARICTr XROIN—FTr2avaX—I T 7 )bpartition.img” (T IRV vV F T 3H0x(3”/dev/sdb1”
EVWS2FEBODSCSI RSATD 1 BEHD/IR—FT V3 VICRDELSICUTETALCEMRTEZX T,

# dd if=partition.img of=/dev/sdb1l

9.73 TARXRIDAAXR=ITF7AINEVYIY~

B—/{—FT 23V A=—IVEELT 1+ AD1X—I”partition.img” (ZRD K SIC loop T/ V17 R &EFHENY T
U7 YUVOVRTEZT,

# losetup -v -f partition.img

Loop device is /dev/1loop®

# mkdir -p /mnt/loop®

# mount -t auto /dev/loop® /mnt/loop®
...hack...hack...hack

# umount /dev/loop®

# losetup -d /dev/loop0

CHUIUT DL S (CREBILEERT T,

# mkdir -p /mnt/loop®
# mount -t auto -o loop partition.img /mnt/loop®
...hack...hack...hack
# umount partition.img

EBHOI —T V3 VERLT 1 AT+ X—Idisk.img” DR/ —F « T3 VIt loop T/ A1 AEFS>TIYHIY
HRF S, loop FNTRF/N—F V3 VEF I ILLTRIEELHELDT, RDELS(CZNEYLY T BHE
RHpOZE9,

# modinfo -p loop # verify kernel capability
max_part:Maximum number of partitions per loop device
max_loop:Maximum number of loop devices

# losetup -a # verify nothing using the loop device
# rmmod loop

# modprobe loop max_part=16

CNT, loop T/N\1XF16 /3 —FT 1V 3 VETCEEBHEXT I,
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# losetup -v -f disk.img
Loop device is /dev/1loop®
# fdisk -1 /dev/loop®

Disk /dev/loop@: 5368 MB, 5368709120 bytes

255 heads, 63 sectors/track, 652 cylinders

Units = cylinders of 16065 * 512 = 8225280 bhytes
Disk identifier: 0x452b6464

Device Boot Start End Blocks Id System
/dev/loopOpl 1 600 4819468+ 83 Linux
/dev/1loop0Op2 601 652 417690 83 Linux
# mkdir -p /mnt/loopOpl
# mount -t ext4 /dev/loopOpl /mnt/loopOpl
# mkdir -p /mnt/loop@p2
# mount -t ext4 /dev/loopOp2 /mnt/loopOp2
...hack...hack. . .hack
# umount /dev/loopOpl
# umount /dev/loopOp2
# losetup -d /dev/1loop0

C D, FEERDOEIR(E kpartx /3w —ID kpartx@8) (CKDESEND TN AV VIS —F /N1 RERBVWTRDK
SICUTERBEHEKRIT,

# kpartx -a -v disk.img

# mkdir -p /mnt/loopOp2
# mount -t ext4 /dev/mapper/loopOp2 /mnt/loopOp2

...hack...hack. . .hack
# umount /dev/mapper/loop0Op2

# kpartx -d /mnt/loop0®

FE
MBRE&EXFwFIB3 ATV REMESZ loop TNNTRCLDTE. COEDIHET 1 RTAA—=TIDBE—/)—
F4YIAVEVIOVRERFTT, ULHULCNEKREULMNE T,

9.74 T ARXRIDAAX=IDHIU—-_U5

T ROAAX=T TP IL disk.img” (FHEBHID T 7 1 IIVEBRICEL UTZBEIE X /3 — X1 X—J”new. img”
[CRDKLDICLTTEZY,

umount new.img
umount disk.img

# mkdir old; mkdir new

# mount -t auto -o loop disk.img old

# dd bs=1 count=0 if=/dev/zero of=new.img seek=5G
# mount -t auto -o loop new.img new

# cd old

# cp -a --sparse=always ./ ../new/

# cd ..

#

#

£ L7disk.img” M ext2 H\ ext3 H\ extd DIBHI(C(E. zerofree /S VT —ID zerofree®) EFESCEEHFKF I,

# losetup -f -v disk.img
Loop device is /dev/loop3
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# zerofree /dev/1loop3
# cp --sparse=always disk.img new.img

9.7.5 DT 1 XD+ AXA—IER

5GiB £ CRETBEELZEDT « AT 1 X—IJ T 7)b7disk.img” (T dd(1) & mke2fs(8) &EE>TRDOLSCLT
ERTEET,

$ dd bs=1 count=0 if=/dev/zero of=disk.img seek=5G

Instead of using dd(1), specialized fallocate(8) may be used here.
loop T /N1 REFODTZDT v+ AT A X—I”disk.img” ElC extd T 7T IV AT LEERTEE I,

# losetup -f -v disk.img

Loop device is /dev/loopl

# mkfs.ext4 /dev/loopl
...hack. . .hack...hack

# losetup -d /dev/loopl

$ du --apparent-size -h disk.img
5.06 disk.img

$ du -h disk.img

83M disk.img

»sparse” (CBAULT. ZOT 77 ILY 1 X(F 5.0GIB TZNET + XOFEAIEEDTzM 83MiB TT, < DIEE(S ext4
MRIN—R T 7AW ERFCEDINSTREE L O>TULE T,

TV
RIN=RT7AIVELBREDT + ROFRRZC(CEM BT —5F—ECEICRRLET,

189.731CH DK S(Cloop TNA RFRIETNARAIVII—FTNARCEDTNA RICABENBIEET D ET.
CDT 1 RT1 X—7disk.img” & parted(8) /(& fdisk®) EFE D> T/3—FT 3V L mkfs.ext4(8) ¥
mkswap(8) EEFE>TI 7T ILIY X FLEENT T,

9.7.6 1S09660 T X—J 7 1 JUL{ER,

»source_directory” DV—X 7+ LI K=Y —HSESNS 1S09660 T X— T 71 )b”cd.is0” [Fedrkit
MMEM#L T B genisoimage(l) ZEFE> TROLSICLUTERTEE I,

# ogenisoimage -r -J -T -V volume_id -o cd.iso source_directory

BERRIC. T — L AIBEIL 1S09660 T X — T 7 1 JL”cdboot . iso” (X.debian-installer M & S7E”source_directory”
EHBDTALIRU—=YU—HSKDELSICLTHERTEE T,

# genisoimage -r -o cdboot.iso -V volume_id \
-b isolinux/isolinux.bin -c isolinux/boot.cat \
-no-emul-boot -boot-load-size 4 -boot-info-table source_directory

T3, Isolinux 77— kO—45— (83.1282B T3 V) AT —kICEOHNTVE T,
RNDESICT D E CD-ROM T/ 1 RH\VSEEE mdssum [EEETE L 1S09660 ¥ X— I &EER TS E I,

$ isoinfo -d -i /dev/cdrom
CD-ROM is in ISO 9660 format

Logical block size is: 2048
Volume size is: 23150592
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# dd if=/dev/cdrom bs=2048 count=23150592 conv=notrunc,noerror | md5sum
# dd if=/dev/cdrom bs=2048 count=23150592 conv=notrunc,noerror > cd.iso

( ) B85
FELULUVEREBBHICEBNDLDIC Linux D 1S09660 T 7 1LY X T LFesid /N T & T BT
[FNENFFEE A

9.7.7 CDIDVD-R/IRW (CBIEEAH

TAvF
DVD (&, cdrkit HME#E T D wodim(1) (C& D TIZBICKEF/L CD T,

BRB3TNARAIRDELSICTBEHDNDET,

# wodim --devices

ZUTITSUYDDCDRERSAIICHEAL T, HIXIE/dev/hda” EWVS DT /N1 ZXIC 1SO09660 T X—J T 7
Jb”cd.is0” (T wodim(1) ZfED> TRDKXSICLTEIAHZET,

# wodim -v -eject dev=/dev/hda cd.iso

% U CD-R T3 < CD-RW BMEONTULBIZSICIE. RERDDICETLTTS L,

# wodim -v -eject blank=fast dev=/dev/hda cd.iso

TV
EUHEDT IO MY FIXF LM CD ZBENICY DY LT 3BA. wodim(l) Z{FSAEJIC"sudo unmount
/dev/hda” ELTCDET7ZUVIVERLET,

9.7.8 1S09660 T X—I T 71 ILEVI Y~

£ L”cd.is0” DRAMIS09660 1 X—IDIFE. KDOKLS(CTBEFNE?/cdrom” [CFETVYIYRTEFT,

# mount -t is09660 -o ro, loop cd.iso /cdrom

TV
BANET IO RV TIRFTLTIFIS09660 T4 —Y W SN CD DKSHY L—NTILXAT « 7 & HEH
(CVOYVRLET (H10.L.728BT L),

9.8 NAFU—FT—5—

RIS, ARL=IXFT P EONAFTI—T—I—EEERFIDCEZERUTT,
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SRy —2 RFY ;{ 210

. ' ] TJ71ILEST >TSS od(l) BHDEAR/N YT —T (HEX,
coreutils V:908, 1:999 | 18062 ASCIL, OCTAL, -

. . o TJ7AIV&aF>YTIBhd)) drdI—F 77— vT—
bsdmainutils V:19, 1:500 27 <) (HEX, ASCIL, OCTAL, -+
hexedit V:1, I:10 73 NAFU—IF+5—EE1—T— (HEX, ASCII)
bless V0, I:3 924 TIVEERED 16 L5 + J — (GNOME)
okteta V1, 112 1580 | JILEEEED 16 EI 5 + 5 — (KDE4)
ncurses-hexedit | ., 4 132 | NMFYU—IF « 55— 1—"T— (HEX, ASCIL EBCDIC)

. NTFU—TI 7«5 —EE1—T— (HEX, ASCII, EBCDIC,

beav V:0, I.0 137 OCTAL, )

Table 9.21: N7 F YU —FT—5—&FHEBORET D/ \vI—IDU X~
9.8.1 NAFU—FT—59—DBEEBLRE
EOEEEANENTFY—D 71 ILEREESEE0d -t x1”? AV REFESCETY,

TV

HEX (FEM 16 ND16 ET 4 —V v ~TJ, OCTAL (FEM 8 N8 ET#—Vw =TT, ASCIl (7 XF—) (F1EIR
RBAT7AYNEEI—-RT, BEOHEYTF XTI, EBCDIC(TEIYT 1Y) (FIBM X1V T L—LFAR
L—7« VYOI T LLETHEONBIGEZECHEREBRI—RTY,

9.8.2 TARIUEVIVREFICIRE

TAROEVOY R EFICHELE UPERAHETBY-ILBHD T T,
Y

1IN —3 ROV 2 En)z]
mtools V-9, .71 399 MSDOS J 71 IVEV IOV REFICESIY—ID
hfsutils V:0, I.5 184 HFS ® HFS+ 771 ILEVY OV REFCESY—IU

Table 9.22: 7« AV EV DY FEFICBRIFIBNRVI—IDIUX

9.83 FT—S5—NDEM
Linux I—XIVAMBHTZIY I LTI 77— RAID Y XFTLEEEVWLARILODI SL—JEBEERT DEHICH—
XILDITPAIWIRTLDOLARNILTCT—I—DRNEEEEHLFEI,

PIVT—23vTFOISLURITARL—IDBVMEREEENT 5L DT —F—TRIEE[MT S Y—IU
EHOHIEI,

9.8.4 T—5—TJ 71 ILDETTEEINDIIILERT
F—8—T 7 1 LDETEE BHOTIMET DY —ILHB D E T,

TrvF
e2fsprogs /S v —IHMD debugfs(8) M list_deleted_inodes F/z(d undel IV REMAHVD & ext2
TJ7MIWIRTFLETCT71ILOT VT )—NTEET,
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SRyr— #®7ay | 57 | s
-7 " g = ST =+ —_ 7 — i "
par2 V-8, 1:67 268 Z; TILDF TV O EBEBOEOODR VT —7—hh17twv
dvdisaster V:0, I:1 1742 | CD/DVD X7 « 7 D7 —5—OXMG DO F/ZELDRLE
i = — =AY T7 W—
dvbackup VA0, L0 413 er;?iv AXSLI—F&EFES/NW D7 v TFY—] (rsbep(l)
=)
Table 9.23: T 7 1 ILICT—F —DIUEREZEMISYV—ILDY X ~
ST —3 #7av | 27 | s
o — = < < = — - —_— ]
testdisk Vi2, 132 1413 /7_){7_“( JAVDPRAF Y IET A ADETOEHOI—FT1Y
magicrescue V0, 1:2 255 VIVIONARERLUTC D 77 EEBRRS 2 1—FT 71—
scalpel V0, I:3 88 BRCalEres T 7 1 IUREAT]
myrescue V0, I:3 83 BELEN—FT X057 —5—&RE
b = — 5 HIRETT 1 —F 1) 5>~
extundelete Vi0, 19 47 3{'8_/4 TJ7AIVIATLED T 71 ILOBRER I —F « U7
57 = — 57 H RETTI1—F JE:
extamagic V0, 14 533 e;cti/4 71V AT LED T 77 ILOBIRERI—FTUT
ext3grep V0, I:2 293 ext3 J7 TV XTLEDT 71 ILOBIRRETAIL Y=L
scrounge-ntfs V0, 1:2 50 NTFS D7 1LY AT LEDT—5—&xIO55 4
gzrt V:0, I.0 33 gzip o'V —ILF vk
sleuthkit V:2,1:25 1607 | EEBLEERTDTIZ6 MDY —JU (Sleuthkit)
autopsy V0, I:1 1027 | SleuthKit D728 D GUI
foremost V0, I:5 102 F—5—EBTOEHDIAREN 7 TIT -3
guymager V0, I:1 1021 | QtfERADOIEEENTRE T X—IERY 7 ~
dcfldd V:0, 1.4 113 AR EEF 21U T+ —DZHD dd DR{ERR

Table 9.24: T —A3 —2J 7 1 JLDEEITT & RO EEBERFT D X ~
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http://packages.debian.org/sid/ext4magic
http://qa.debian.org/popcon-graph.php?packages=ext4magic
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9.85 KEZHIT 7 IEINSIET 71 IUICHE!

B—TJ77ILTNYITVITITBRICET—I—HNARETITETRHBE. DT 71ILRABEH Z(E 2000MiB DRTH(C L
TNRNYOTPvIFL. ENSOMEE%EY—ILTAVIFILO T 71 ILICEREFE I,

$ split -b 2000m large_file
$ cat x* >large_file

=
=
Al

E
BHINDEENDEVNELSIIX THRFIED T 7TILRBO T 71 ILHREVKLSICLFET,

9.8.6 J7TIIRBDMEE

O 71IDESET 71 ILORBEBEET BRHICIE. rm(l) EE>TI 7 1ILEBEELZOEMLVED 7
TIWVEERT B EFIEHTL &S, AVYRRITACT 7 T ILRT7 O EITNTVBHE LNEVDMRC DER
TYo RDELSICTBDNNT 7 1 IVABREHET BSREMLTETT,

$ :>file_to_be_cleared

9.8.7 S=—TJ71)L

RDIAVYREIT=Z—PZEOT 71 IILEERLE T,

$ dd if=/dev/zero of=5kb.file bs=1k count=5
$ dd if=/dev/urandom of=7mb.file bs=1M count=7
$ touch zero.file

$ : > alwayszero.file

RDIT 7AW ERDNDET,

« ”5kb.file” [ 5KB DT ONEH T,
« ?7mb.file” [ 7MB DS VS LIEF—5—T9,

« 7zero.file” [FONT RO T 71 I ELNET R A. TEUIT7TILARAEET DHEIE. TD mtime ZFFLZ
NDARBEESTERBFLIE I,

« "alwayszero.file” [FHEICONTRRI77ILTT, ELIT 7 TILEET BRI mtime ZEFHL I 7 1)L
ABEYLEvkLET,

9.8.8 /\—RFT1XUDEHEE

»/dev/sda” ([C8H B USB XEU—X T 1 v OFEDN\—RT v AOBUTNA X2EDT—I—ETE(CHIT L
DHDHERHDET,

EE

@ RODIAVYRERTIBHICETF USB XEYU—XFT 1 v IDIBAT%E mount(8) ZFE>TFTvHLFET,
"/dev/sda” ICLDTIBUREINBT/NTXIESCSI/N—RFs XOWEMNFTEALEHEREODEI T
LOBBDIUTILATAN—RTF 1 ZOhEFNTE Ao
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RDEKSICLTT—F—Z0lcYEYRLTEEELZTT,
# dd if=/dev/zero of=/dev/sda

RDEKSICLTCT VI LT —I—&ELEESTULTEEERELZT T,
# dd if=/dev/urandom of=/dev/sda

RDKINCUTS VI LTI —EFBCHMENICLESZTLULTEHEELT T,
# shred -v -n 1 /dev/sda

You may alternatively use badblocks(8) with -t random option.

Debian ¥ Y X =S5 CDEN% < O T — LHEEM Linux D CD DY T)LH\VS dd(1) BAFIFERIEE T I H\ 5. ”/dev/hda”
¥r/dev/sda” ENIY X T LN—R T4 AR UTREOX T+ PHSHEEIVIREERTISICETT VI~
— LNV R T LERRBISHETDCENRTEFT,

9.8.9 /\—RF 1 XOKXREHIBNDOEHEE

F=H—MDEEFT7IIVIRFTLOST I IIINTUVBRIFIEDT, FzIE”/dev/sdbl” DLSHE/N\N—RK
FTA4RXD(USBAXEY—XFT 1 vD) LOFEATNTUOLVEEIICISEES N T —y—BahaEncusdnt
LNEEA. CNSICEEZTIDICETREICHETEE I,

# mount -t auto /dev/sdbl /mnt/foo

# cd /mnt/foo

# dd if=/dev/zero of=junk

dd: writing to ‘junk’: No space left on device
# sync

# umount /dev/sdbil

¢ ) =
HIETED USB AEU—RF « v O TRENTHEFHTYT, TECNERETEBDE A, HESN
RI71ILEBPRYEE T 7 1LY XFLRICEBNTES>TLBSNELNTEA,

9.8.10 HIRSNIZAEICA—TUHRDT 7 1 ILOEEE

IJ7AIWESONDHEELTE. ZEOIT7AILBMASHD T FUT—2 3y GHUNEAH) [CL>TEODNTL
BRD. ZNLSET 71 ILEOEERE T,

PIZR(E REHELUTHTFSLL:

$ echo foo > bar

$ less bar

$ ps aux | grep ' less[ ]’

bozo 4775 0.0 0.0 92200 884 pts/8 S+ 00:18 0:00 less bar

$ rm bar

$ 1s -1 /proc/4775/fd | grep bar

lr-x------ 1 bozo bozo 64 2008-05-09 00:19 4 -> /home/bozo/bar (deleted)
$ cat /proc/4775/fd/4 >bar

$ 1s -1

-rw-r--r-- 1 bozo bozo 4 2008-05-09 00:25 bar

$ cat bar

foo
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CORDDIE, (Lsof IIWT—IRA IR E—)LENTUVBE) E5—DODI—ZFILTRDELDICERTLE T,
$ ls -1i bar

2228329 -rw-r--r-- 1 bozo bozo 4 2008-05-11 11:02 bar

$ lsof |grep bar|grep less

less 4775 bozo 4r REG 8,3 4 2228329 /home/bozo/bar

$ rm bar

$ lsof |grep bar|grep less

less 4775 bozo 4r REG 8,3 4 2228329 /home/bozo/bar (deleted)
$ cat /proc/4775/fd/4 >bar

$ 1s -1i bar

2228302 -rw-r--r-- 1 bozo bozo 4 2008-05-11 11:05 bar

$ cat bar

foo

9.8.11 £TH/\—RUVDOEERR

N—RUYODHB T 7 IUE s -1i" &> THRBTETFT,

$ 1s -1i

total 0

2738405 -rw-r--r-- 1 root root 0 2008-09-15 20:21 bar
2738404 -rw-r--r-- 2 root root 0 2008-09-15 20:21 baz
2738404 -rw-r--r-- 2 root root 0 2008-09-15 20:21 foo

“baz” £7’foo” EJVIOEMN2 1) TN\—RUVIORHIFEZTRLTVE T, CNS5D inode B S (FLiE
M72738404” TT, CNIEINSHRN—RUIYDOSINERC T 7rILEVNDSCEZRBKRLE T, N\—RUVD
SNEETOT 7T IVEBRSTLRDIISNEVGEE(E. ENEHIZ(E72738404” £ L\ S inode TRDEKLSICLT
BEEd,

# find /path/to/mount/point -xdev -inum 2738404

9.8.12 RBXMU\T 1 XD IR—XDBE

HBRSNIERA =T SNEIITDT 77 IUIE, BED du(l) TERRXFIBAMN. T XOXR—IEHELITT,
CNSERDESICTNEZDT T IEEEIC IR NTETY,

# 1lsof -s -X / |grep deleted

9.9 F—AS—EBEITr v

HIEEO PCADYIBNT7 O INRHDE. HTEBRIC root FHEEBES CEHLIZOPCHETH I 71 ILICT
DEITEFT (B4648BT IV CNABKRITDECSE. HEzO PC REREINEIFBS(COT 1 VDIRRD
—RTCREBEZOTSAR— LTI T ITET—I—EFNEVWEESETY, TNEERTBICIEFT—5
—DEE M EEE UKL INEVNTEEA. GNU TSN Y—H—R (81038B T3V (X T 71 ILERBELT
FTIIMN DRFER/HNDZT,

Dm-crypt facilitates automatic data encryption via native Linux kernel modules with minimal user efforts using device-mapper.

( ) IR
Data encryption costs CPU time etc. Encrypted data becomes inaccessible if its password is lost. Please
weigh its benefits and costs



https://ja.wikipedia.org/wiki/Inode
https://ja.wikipedia.org/wiki/Inode
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
https://en.wikipedia.org/wiki/Dm-crypt
https://en.wikipedia.org/wiki/Device_mapper
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SR — ®7av | 57| s
cryptsetup V:30, 1:77 406 El‘?i'fi'fblétlEZD‘y 55131 X (dm-crypt / LUKS) DF2HD 1
TaUT

J—=VILI1—-Y—-[CLBVIOVNTIVIOIRERELT

cryptmount V:3, I:4 231 st Niz70Owv O 57 /31 X (dm-crypt / LUKS) De&HD
d1—F1J)71—

fscrypt V0, I:1 4447 utilities for Linux filesystem encryption (fscrypt)

libpam-fscrypt V:0, I.0 3981 PAM module for Linux filesystem encryption (fscrypt)

Table 9.25: T —A—BE{LI—FT v UF+r—DU X~

E
debian-installer (lenny LIf§) Z{# S &, dm-crypt/LUKS & initramfs Z{# > T, £ Debian ¥ X F LEBS{LLE
TAROEICAVRR—=ILTEZET,

TV
A-Y—ZEETOESEI—FT U7+ —(CEAUTEIRI03EZRTIL): GNU IS 1/ —H—F,

9.9.1 dm-crypt/LUKS Z#E >V L—/\TILFT v XD DIES1L

Bl % (E”/dev/sdx” (LD USB XEY—XFT 1 v IDESIHEIVL—NTILARL—=IFT N1 XOAB%E dm-
crypt/LUKS Z D> THEB(ETEEX I, TNEHICRDLIICTA -V ELET,

# fdisk /dev/sdx

. Ilnll Ilpll "1" llreturnll llreturnll "W"
# cryptsetup luksFormat /dev/sdx1
# cryptsetup open /dev/sdx1l secret

# 1s -1 /dev/mapper/

total 0
crw-rw---- 1 root root 10, 60 2021-10-04 18:44 control
lrwxrwxrwx 1 root root 7 2021-10-04 23:55 secret -> ../dm-0

# mkfs.vfat /dev/mapper/secret

# cryptsetup close secret

Then, it can be mounted just like normal one on to ”/media/username/disk_label”, except for asking password (see
1810.1.7) under modern desktop environment using the udisks2 package. The difference is that every data written to it is
encrypted. The password entry may be automated using keyring (see 1810.3.6).

You may alternatively format media in different filesystem, e.g., ext4 with ”mkfs.ext4 /dev/mapper/sdx1”. If btrfs is
used instead, the udisks2-btrfs package needs to be installed. For these filesystems, the file ownership and permissions
may need to be configured.

9.9.2 dm-crypt/lLUKS THES{tINETr XODV IV~

For example, an encrypted disk partition created with dm-crypt/LUKS on ”/dev/sdc5” by Debian Installer can be mounted
onto ”/mnt” as follows:

$ sudo cryptsetup open /dev/sdc5 ninja --type luks
Enter passphrase for /dev/sdc5: ****



http://packages.debian.org/sid/cryptsetup
http://qa.debian.org/popcon-graph.php?packages=cryptsetup
http://packages.qa.debian.org/c/cryptsetup.html
https://en.wikipedia.org/wiki/Dm-crypt
https://ja.wikipedia.org/wiki/LUKS
http://packages.debian.org/sid/cryptmount
http://qa.debian.org/popcon-graph.php?packages=cryptmount
http://packages.qa.debian.org/c/cryptmount.html
https://en.wikipedia.org/wiki/Dm-crypt
https://ja.wikipedia.org/wiki/LUKS
http://packages.debian.org/sid/fscrypt
http://qa.debian.org/popcon-graph.php?packages=fscrypt
http://packages.qa.debian.org/f/fscrypt.html
https://www.kernel.org/doc/html/latest/filesystems/fscrypt.html
http://packages.debian.org/sid/libpam-fscrypt
http://qa.debian.org/popcon-graph.php?packages=libpam-fscrypt
http://packages.qa.debian.org/libp/libpam-fscrypt.html
https://www.kernel.org/doc/html/latest/filesystems/fscrypt.html
https://en.wikipedia.org/wiki/Debian-Installer
https://en.wikipedia.org/wiki/Dm-crypt
https://ja.wikipedia.org/wiki/LUKS
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
https://en.wikipedia.org/wiki/Dm-crypt
https://en.wikipedia.org/wiki/Dm-crypt
https://ja.wikipedia.org/wiki/LUKS
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$ sudo lvm
lvm> lvscan

inactive "/dev/ninja-vg/root’ [13.52 GiB] inherit
inactive "/dev/ninja-vg/swap_1’ [640.00 MiB] inherit
ACTIVE "/dev/goofy/root’ [180.00 GiB] inherit
ACTIVE "/dev/goofy/swap’ [9.70 GiB] inherit

lvm> lvchange -a y /dev/ninja-vg/root

lvm> exit
Exiting.

$ sudo mount /dev/ninja-vg/root /mnt

9.10 1—=XJb

Debian (FEY 31— NI Linuk —XIWEBYR—bLEINZdZ7—FFIFvIcRL TV —TIELTTr X+
J—kLTWET,

If you are reading this documentation, you probably don’t need to compile Linux kernel by yourself.
9.10.1 N—XILEH

%< O Linux DEEREF N —RILBHEBORDLDICERESINT T,

« J—rO—5 LD NEN—RIVEH (B3.1.22B T3V

« BITEIC sysfs CKDTIOLCIXTEBRIN—RIVERICEAL T sysct1l@®) ZHVWEEINTE D —XRILEH
(IE1.2.128B T

s BEY 21— ILAEEISTNIZERD modprobe8) MEIFICKIDFHRESINDIEI 1 —ILEH (189.7.38BT2))

See “The Linux kernel user’s and administrator’s guide » The kernel’s command-line parameters” for the detail.

9.10.2 HN—XXIJLAWS—

FEAEDEBBOTOTSLRFA—RIINAYVSI—ZRBEELIEAL. JVRTILTIDICENSEEERAVDE
JVIRTILRSES VDO E ULNF B A, ZiBD OS5 S AIE Debian 2 X5 L LTI (glibec V—X /3w —
ISEREIND) libc6-dev /I v T —I MBI T 57 /usr/include/ linux” X2 /usr/include/asm” EDA
wAEMOTIAVIRTILT BRETT,

R

For compiling some kernel-specific programs such as the kernel modules from the external source
and the automounter daemon (amd), you must include path to the corresponding kernel headers, e.g.
"-I/usr/src/linux-particular-version/include/”, to your command line.

9.10.3 HN—XXIVEBEEEI 1—I)LOIVITIL

Debian (CIEN—RIWVEBEEET 12— ILEIV/IRTILT BSHEOAERHDE I,

H3.1.2Cinitrd ZES1F 5. initramfs-tools(8) & update-initramfs(8) & mkinitramfs(8) & initramfs. cc
FOREERHRE L >HNDFEATEIL,



https://ja.wikipedia.org/wiki/Linuxカーネル
https://www.kernel.org/doc/html/latest/admin-guide/index.html
https://www.kernel.org/doc/html/latest/admin-guide/kernel-parameters.html
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R —3 ®7av | 57| s
build-essential [ .. 0 Debian /YW T —JZEJLR T 3 ECARAIRE/R T —:
’ make. gcc. '

bzip2 V:161,1:970 | 121 b2 J7 1L DEREBER I —FT VT —
libncursess-dev 1:93 6 ncurses NzHNTAOV/ISHS1 TS —EXE

. ] ] git: Linux A—XILIC K> THEDNTLSHEREIET 3 V]
git V:305, I:517 44453 URO—ILYZ5 L
fakeroot V:30, 1:497 208 {/t;‘y T—%FE root ELTEILR T B2 D fakeroot IRIB = IE

IN1tramfs-tools | y.aa6 1990 | 113 | initramfs & EJU RT3 W —JL (Debian E)

dkms V:67, 1:181 183 FMNA—XILET 1— LT R—K (DKMS) CNA)
module-assistant

V:1, 1:25 406 helper tool to make module package (Debian specific)
n o = < — o ___ 1 n
devscripts V7, 1:46 9777 Dﬁe)blan/\ VT —I X FFTRAANIVIS—XT YU Tk (Debian &

Table 9.26: Debian & X7 L ETH—RILOBIV/IIAIVZHICT Y I +—ILT BEE/\WT—IDY I~

5

@ Linux 1 —XJIWY X Z2dYV/IAILITBIHICY—XIVYU—FDODFTsrLIKY— BHIX
(X"/usr/src/linux*”) M5"/usr/include/ linux” A°"/usr/include/asm” "D LY VD ERD
TIEWIEBA. (B<EE—BYEFEIECNETDZICLERELTVET, )

R

Debian O stable (ZEHR) 2 X7 L ETER¥O Linux 1—=JLZEDV/1)LT BER(C(E. Debian @ unstable
GERTEMR) X7 LS/ IR—EESNERFDY—ILRRENE LNZ B A,

module-assistant(8) (or its short form m-a) helps users to build and install module package(s) easily for one
or more custom kernels.

WA —RIVET 12— LI R—k (DKMS) (. N—XIWERZZEZ D EEBA@AMNA—RIVET 2—ILET VT
JL—RTEBLOCTBIHLLVTr INIJEI Y3 VIHKEFLLEVWRBEAS T, cNET7ORFTYI—0
EI1-ILDBEARETT . CNEHEERN—XIVET Y IIL—RIZIEOET 21— ILOBEREBECE
LEI,

9.10.4 H1—XJLV—XXM A/ J)L: Debian 1 —RILF— LIS

PVIRAR)—=LDH—RIVY—=ZDSA—RIVNNAFT U= RvT—IEERTBICE. ZNRRBRTSIS—5F v
~ZEFUT?deb-pkg” ELE T,

sudo apt-get build-dep linux

cd /usr/src

wget http://www.kernel.org/pub/linux/kernel/v3.11/1linux-version.tar.bz2
tar -xjvf linux-version.tar.bz2

cd linux-version

cp /boot/config-version .config

make menuconfig

P BB BL LB PR

make deb-pkg

©*»
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http://packages.debian.org/sid/bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
http://packages.qa.debian.org/b/bzip2.html
http://packages.debian.org/sid/libncurses5-dev
http://qa.debian.org/popcon-graph.php?packages=libncurses5-dev
http://packages.qa.debian.org/libn/libncurses5-dev.html
http://packages.debian.org/sid/git
http://qa.debian.org/popcon-graph.php?packages=git
http://packages.qa.debian.org/g/git.html
http://packages.debian.org/sid/fakeroot
http://qa.debian.org/popcon-graph.php?packages=fakeroot
http://packages.qa.debian.org/f/fakeroot.html
http://packages.debian.org/sid/initramfs-tools
http://qa.debian.org/popcon-graph.php?packages=initramfs-tools
http://packages.qa.debian.org/i/initramfs-tools.html
http://packages.debian.org/sid/dkms
http://qa.debian.org/popcon-graph.php?packages=dkms
http://packages.qa.debian.org/d/dkms.html
https://en.wikipedia.org/wiki/Dynamic_Kernel_Module_Support
http://packages.debian.org/sid/module-assistant
http://qa.debian.org/popcon-graph.php?packages=module-assistant
http://packages.qa.debian.org/m/module-assistant.html
http://packages.debian.org/sid/devscripts
http://qa.debian.org/popcon-graph.php?packages=devscripts
http://packages.qa.debian.org/d/devscripts.html
https://en.wikipedia.org/wiki/Dynamic_Kernel_Module_Support
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TV
linux-source-version /% w & — < & Debian /8w F M & 2 o2 Linuxk B —xXXJIY — X
&"/usr/src/linux-version.tar.bz2” &£ L CEHELE T,

Debian 1—XXILY — XN T—IHOWSBEEODNTFTV/I\wT—I&EEILRTSBIC(E, “debian/rules.gen” H
M”binary-arch_architecture_featureset_flavour” 3 —5"v ~&EFHEW\E T,

$ sudo apt-get build-dep linux

$ apt-get source linux

$ cd linux-3.*

$ fakeroot make -f debian/rules.gen binary-arch_i386_none_686

FHBEUTERT IO

» Debian Wiki: KernelFAQ
+ Debian Wiki: Debian 71—=XJU
+ Debian Linux 71—=JL/\> R 7w 5. https://kernel-handbook.debian.net

9.10.5 /N\N—RKROIV7—RSAN—&T7—LIIT7—

The hardware driver is the code running on the main CPUs of the target system. Most hardware drivers are available as free
software now and are included in the normal Debian kernel packages in the main area.

« GPU RS —/1—
— Intel GPU RS —/1— (main)
— AMD/ATI GPU RS —/1— (main)

— NVIDIA GPU RS /\— (nouveau RS -r/A—(d main, RS —(CHR—~SNNTTU—DOHEHORS
T/3—(E non-free, )

The firmware is the code or data loaded on the device attach to the target system (e.g., CPU microcode, rendering code running
on GPU, or FPGA / CPLD data, ***). Some firmware packages are available as free software but many firmware packages are
not available as free software since they contain sourceless binary data. Installing these firmware data is essential for the device
to function as expected.

* The firmware data packages containing data loaded to the volatile memory on the target device.

— firmware-linux-free (main)

— firmware-linux-nonfree (non-free-firmware)
firmware-linux-* (non-free-firmware)
*-firmware (non-free-firmware)

— intel-microcode (non-free-firmware)

— amd64-microcode (non-free-firmware)

* The firmware update program packages which update data on the non-volatile memory on the target device.

— fwupd (main): Firmware update daemon which downloads firmware data from Linux Vendor Firmware Service.
— gnome-firmware (main): GTK front end for fwupd
— plasma-discover-backend-fwupd (main): Qt front end for fwupd

Please note that access to non-free-firmware packages are provided by the official installation media to offer functional
installation experience to the user since Debian 12 Bookworm. The non-free-firmware area is described in I52.1.4.

Please also note that the firmware data downloaded by fwupd from Linux Vendor Firmware Service and loaded to the running
Linux kernel may be non-free.



http://wiki.debian.org/KernelFAQ
http://wiki.debian.org/DebianKernel
https://kernel-handbook.debian.net
https://ja.wikipedia.org/wiki/Graphics_Processing_Unit
https://ja.wikipedia.org/wiki/Nouveau
https://ja.wikipedia.org/wiki/マイクロプログラム方式
hhttps://ja.wikipedia.org/wiki/FPGA
https://ja.wikipedia.org/wiki/CPLD
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9.11 REIL X T L

REBIES N AT LEFAT B ERE—/N\—RETEKICERNDY XT LD YR Y A &EERITT B EHINEE
EDET,

TV
http://wiki.debian.org/SystemVirtualization £ ZB T L\,

9.11.1 Virtualization and emulation tools
There are several virtualization and emulation tool platforms.

» Complete hardware emulation packages such as ones installed by the games-emulator metapackage

* Mostly CPU level emulation with some I/O device emulations such as QEMU

* Mostly CPU level virtualization with some I/O device emulations such as Kernel-based Virtual Machine (KVM)

* OS level container virtualization with the kernel level support such as LXC (Linux Containers), Docker, ...

* OS level filesystem access virtualization with the system library call override on the file path such as chroot

* OS level filesystem access virtualization with the system library call override on the file ownership such as fakeroot
* OS API emulation such as Wine

* Interpreter level virtualization with its executable selection and run-time library overrides such as virtualenv and venv for
Python
The container virtualization uses J84.7.4 and it is the backend technology of I&7.6.

Here are some packages to help you to setup the virtualized system.

BIED3TSw kT 74— LRBIEFEDSEEMLLLE (S Wikipedia MEEEE Comparison of platform virtual machines & 28T
SIAN

9.11.2 {RE{ILDOEFEIO—

e
pa=Y

lenny BUE®D Debian N7 J # )L N —RIVIF KVM EHR—LLTULE T,

RIEAED =S DHEBIMLERE I O—(CEV DHDERERSE D T,

s BEDIT 7AW RFTLOER (T 71V —EULLET v T X—=D),

T7 IV —(3d”mkdir -p /path/to/chroot” & U TYERTE 3.

raw 7 XA X—=I T 71 )blF dd(1) ZEFE > TENF I ((H9.7.1E£1H.7.58B T 0,
gemu-img(1) (FQEMU ([CKDHR—SNET v AT A A =TI DIEBPCEIE(EZ T,
raw & VMDK 7 7 1)L #—V v ;IRBY—ILVBEOHEBE I 4 -V v & ULTHEZXZT T,

c mount@) ZEfEO>TT ¥« XTAX—TJ&ETF7AIVIRAFTLICVIY TS ((ER).

—raw DT ¥ AT A X—=IT 71 JLICEAL TIE, loop T/ XZFZEFT/NA AV VII—F /1 X (JB9.7.38B T
WELTVYVI U,
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https://packages.debian.org/en/sid/games-emulator
https://ja.wikipedia.org/wiki/QEMU
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://ja.wikipedia.org/wiki/LXC
https://ja.wikipedia.org/wiki/Docker
https://ja.wikipedia.org/wiki/Chroot
https://ja.wikipedia.org/wiki/
https://ja.wikipedia.org/wiki/ワイン
https://pypi.org/project/virtualenv/
https://docs.python.org/ja/3/library/venv.html
https://en.wikipedia.org/wiki/Comparison_of_platform_virtual_machines
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://ja.wikipedia.org/wiki/仮想化
https://ja.wikipedia.org/wiki/QEMU
https://en.wikipedia.org/wiki/VMDK
https://en.wikipedia.org/wiki/Loop_device
https://en.wikipedia.org/wiki/Device_mapper
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Ry r— ®7ay | 57 | s
3 X I]—/Sn — = ~ - W —
schroot V6, 18 508 ]}Dbeblan/\‘l’j'J JI3wH —T% chroot F CETI 2ERHY
n N \— n N TT—7%n = I W
sbuild VL 14 ” ]‘:;EEEJHEJ ZXP\5 Debian N1 FU—/RwT—TIZEILRT S
A\ 7" i = — J— — =3 \ \
debootstrap V:5, 1:59 279 ?;EE'JJDeblan JRXTFLDT—FXFSY T (sh TEHNNTL
cdebootstrap V0, I:2 111 Debian ¥ X7 LDT—FXKZ w7 (C TEHNTULD)
. . REVIIVR=—Tv— REVIVEBEI ST ATV
virt-manager V:11, 1:42 2296 FFYU—3Y
tibvirt-clients |y s 16y | 1311 | livit S 7S U—BOFOTS L
games-emulator 1.0 26 games-emulator: Debian’s emulators for games
bochs V:0, I:11 6956 Bochs: IA-32PC I =120l —5—
gemu I:25 97 QEMU: 2R CNHO7OY v I=aL—5—
gemu-system I:21 59 QEMU: JIVIXAFLTI=aL—23VON—1F1
gemu-user Vi1, 1.8 100502 | QEMU: A—Y—®—RKRI=aL—2I3>vON1FD
gemu-utils V:12,1:107 6875 QEMU: 1—F U7 +1—
. KVM: \—FRO T 7B ZEFAT S x86 N\—FOI 7 E
gemu-kvm V:2,1:19 107 DT ILRAEI
virtualbox V:9, .11 126370 | VirtualBox: i386 & amd64 £ TD x86 IRFE(LEERTE
xen-tools V:0, I:3 727 Debian XEN [RETF—/1—DEEV—)U
wine V:13,1:64 134 Wine: Windows API DEE BEEXX1—F)
. DOSBox: Tandy/Herc/CGA/EGA/VGA/SVGA US>« DX Y
dosbox V-2, .16 271 | Yk, posfIEDx86 T=1L—5—
Ixc V9, I:13 25643 | Linux A5 F - 1—59—XR—=XY—-]JL
python3-venv 1:60 6 venv for creating virtual python environments (system library)
python3-virt ualen\</:9, I:53 406 virtualenv for creating isolated virtual python environments
pipx V:0, I:1 887 pipx for installing python applications in isolated environments

Table 9.27: ALY —ILDY X
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http://qa.debian.org/popcon-graph.php?packages=sbuild
http://packages.qa.debian.org/s/sbuild.html
http://packages.debian.org/sid/debootstrap
http://qa.debian.org/popcon-graph.php?packages=debootstrap
http://packages.qa.debian.org/d/debootstrap.html
http://packages.debian.org/sid/cdebootstrap
http://qa.debian.org/popcon-graph.php?packages=cdebootstrap
http://packages.qa.debian.org/c/cdebootstrap.html
http://packages.debian.org/sid/virt-manager
http://qa.debian.org/popcon-graph.php?packages=virt-manager
http://packages.qa.debian.org/v/virt-manager.html
https://ja.wikipedia.org/wiki/Virt-manager
http://packages.debian.org/sid/libvirt-clients
http://qa.debian.org/popcon-graph.php?packages=libvirt-clients
http://packages.qa.debian.org/libv/libvirt-clients.html
https://en.wikipedia.org/wiki/Libvirt
http://packages.debian.org/sid/games-emulator
http://qa.debian.org/popcon-graph.php?packages=games-emulator
http://packages.qa.debian.org/g/games-emulator.html
https://packages.debian.org/en/sid/games-emulator
http://packages.debian.org/sid/bochs
http://qa.debian.org/popcon-graph.php?packages=bochs
http://packages.qa.debian.org/b/bochs.html
https://ja.wikipedia.org/wiki/Bochs
http://packages.debian.org/sid/qemu
http://qa.debian.org/popcon-graph.php?packages=qemu
http://packages.qa.debian.org/q/qemu.html
https://ja.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-system
http://qa.debian.org/popcon-graph.php?packages=qemu-system
http://packages.qa.debian.org/q/qemu-system.html
https://ja.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-user
http://qa.debian.org/popcon-graph.php?packages=qemu-user
http://packages.qa.debian.org/q/qemu-user.html
https://ja.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-utils
http://qa.debian.org/popcon-graph.php?packages=qemu-utils
http://packages.qa.debian.org/q/qemu-utils.html
https://ja.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-kvm
http://qa.debian.org/popcon-graph.php?packages=qemu-kvm
http://packages.qa.debian.org/q/qemu-kvm.html
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://en.wikipedia.org/wiki/Hardware-assisted_virtualization
http://packages.debian.org/sid/virtualbox
http://qa.debian.org/popcon-graph.php?packages=virtualbox
http://packages.qa.debian.org/v/virtualbox.html
https://ja.wikipedia.org/wiki/VirtualBox
http://packages.debian.org/sid/xen-tools
http://qa.debian.org/popcon-graph.php?packages=xen-tools
http://packages.qa.debian.org/x/xen-tools.html
https://ja.wikipedia.org/wiki/Xen_(仮想化ソフトウェア)
http://packages.debian.org/sid/wine
http://qa.debian.org/popcon-graph.php?packages=wine
http://packages.qa.debian.org/w/wine.html
https://ja.wikipedia.org/wiki/ワイン
http://packages.debian.org/sid/dosbox
http://qa.debian.org/popcon-graph.php?packages=dosbox
http://packages.qa.debian.org/d/dosbox.html
https://ja.wikipedia.org/wiki/DOSBox
http://packages.debian.org/sid/lxc
http://qa.debian.org/popcon-graph.php?packages=lxc
http://packages.qa.debian.org/l/lxc.html
http://lxc.sourceforge.net/
http://packages.debian.org/sid/python3-venv
http://qa.debian.org/popcon-graph.php?packages=python3-venv
http://packages.qa.debian.org/p/python3-venv.html
https://docs.python.org/ja/3/library/venv.html
http://packages.debian.org/sid/python3-virtualenv
http://qa.debian.org/popcon-graph.php?packages=python3-virtualenv
http://packages.qa.debian.org/p/python3-virtualenv.html
https://pypi.org/project/virtualenv/
http://packages.debian.org/sid/pipx
http://qa.debian.org/popcon-graph.php?packages=pipx
http://packages.qa.debian.org/p/pipx.html
https://pypi.org/project/pipx/
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- QEMU BMR—bTB3Tr XOAX—TIT 7 JVICEALTIE. Ry cD—=070v 07/ X (H.11.388F
TV ELTVYI Uk,

c MBI ZIT LTI —EHAVTHRD I 7TILIY AT LERE,
— debootstrap ¥° cdebootstrap DK SHETOTSLMRCHDTOCIZEEIL T T (IE.1148B T L)),
—OSDAUVRA—S—&TJINIRFLI=Za1L—23a VT THAA,
 REEEBEB T T IO5 5 L&EET,
— chroot (&, REBBEOHRTIOTSLOIAV/ISTILROAYY =L FUT -3 VDRTPT—EVDETE
ZIDDICHNEEANRERBEZRZHLE I,
- QEMU: VOXTFSYhkI#—LMOCPUI= 2L —Y3avEiEH
- KVM &EHO QEMU ([F/N\— RO I PHEBREIEICED TNV RTLAIZaL—YavEEHLET,

— VirtualBox [3/\— RO T 7HEBMREILOBEICKL ST i386 & amd64 L CHOINWIRXFLI=ZaL—IavEig
HLUEI,

9.11.3 REFT v XTAAXA—=IT7T1IVEY TV

raw 4 DA A =T TP 1IVICEL TR, B.7&8BTFTE0),

DRET + T X—JICEALTIE, gemu-nbd() EFE>TRY bD—0TOVIFT/ 1 XFONIIERNT
ZNSETIOXR—EUnbd D—RIVEI 21— IVEFEODTENSEVIVRTEETT,

gemu-nbd(1) (FQEMU MY R— I BRDT + XD T4 —V v cEYR—KLZT: raw. qcow2. qcow, vmdk, vdi,
bochs, cow (user-mode Linux (D copy-on-write), parallels, dmg. cloop. vpc. vvfat (virtual VFAT), host_device,

Ry bkD—=070v 07N+ Xdloop 71 REBEDHET/IS—FraveEaYR—~LUE T (B.738R T
U)o 7image.img” ORVID/\—F 1 V3 VIFRDESICTRDREVIVRTEZLT,

# modprobe nbd max_part=16

# gemu-nbd -v -c /dev/nbd® disk.img

# mkdir /mnt/parti
# mount /dev/nbdOpl /mnt/partl

TrvF
gemu-nbd(8) (C"-P 1" AT avERAVD &, "disk.img” DRVID/A—FT vV aVIEIFEI D IR—KTE
F9,

9.11.4 Chroot > X7 1\

If you wish to try a new Debian environment from a terminal console, I recommend you to use chroot. This enables you to run
console applications of Debian unstable and testing without usual risks associated and without rebooting. chroot(8) is
the most basic way.

==
Examples below assumes both parent system and chroot system share the same amd64 CPU architecture.

Although you can manually create a chroot(8) environment using debootstrap(1). But this requires non-trivial efforts.

The sbuild package to build Debian packages from source uses the chroot environment managed by the schroot package. It comes
with helper script sbuild-createchroot(1). Let’s learn how it works by running it as follows.



https://ja.wikipedia.org/wiki/QEMU
https://en.wikipedia.org/wiki/Network_block_device
https://ja.wikipedia.org/wiki/Chroot
https://ja.wikipedia.org/wiki/QEMU
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://ja.wikipedia.org/wiki/QEMU
https://en.wikipedia.org/wiki/Hardware-assisted_virtualization
https://ja.wikipedia.org/wiki/VirtualBox
https://en.wikipedia.org/wiki/Hardware-assisted_virtualization
https://en.wikipedia.org/wiki/Network_block_device
https://ja.wikipedia.org/wiki/QEMU
https://en.wikipedia.org/wiki/Qcow
https://en.wikipedia.org/wiki/VMDK
https://ja.wikipedia.org/wiki/VirtualBox
https://ja.wikipedia.org/wiki/Bochs
https://ja.wikipedia.org/wiki/Parallels_Workstation
https://en.wikipedia.org/wiki/Apple_Disk_Image
https://en.wikipedia.org/wiki/Cloop
https://ja.wikipedia.org/wiki/VHD_(ファイル_フォーマット)
https://en.wikipedia.org/wiki/Network_block_device
https://en.wikipedia.org/wiki/Loop_device
https://ja.wikipedia.org/wiki/Chroot
http://packages.debian.org/search?keywords=sbuild
http://packages.debian.org/search?keywords=schroot
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$ sudo mkdir -p /srv/chroot
$ sudo sbuild-createchroot -v --include=eatmydata,ccache unstable /srv/chroot/unstable- <«
amd64-sbuild http://deb.debian.org/debian

You see how deboot strap(8) populates system data for unstab le environment under ”/srv/chroot/unstable-amd64 - sbt
for a minimal build system.

You can login to this environment using schroot(1).

$ sudo schroot -v -c chroot:unstable-amd64-sbuild

You see how a system shell running under unstable environment is created.

R
The "/usr/sbin/policy-rc.d" file which always exits with 101 prevents daemon programs to be started auto-
matically on the Debian system. See "/usr/share/doc/sysv-rc/README.policy-rc.d.gz".

eI
Some programs under chroot may require access to more files from the parent system to function
than sbuild-createchroot provides as above. For example, "/sys”, "/etc/passwd”, "/etc/group”,

"/var/run/utmp”, "/var/log/wtmp”, etc. may need to be bind-mounted or copied.

TV

The sbuild package helps to construct a chroot system and builds a package inside the chroot using schroot
as its backend. It is an ideal system to check build-dependencies. See more on sbuild at Debian wiki and sbuild
configuration example in "Guide for Debian Maintainers”.

9.11.5 BEHDTXIO Vv ITIRT A

If you wish to try a new GUI Desktop environment of any OS, I recommend you to use QEMU or KVM on a Debian stable
system to run multiple desktop systems safely using virtualization. These enable you to run any desktop applications including
ones of Debian unstable and testing without usual risks associated with them and without rebooting.

Since pure QEMU is very slow, it is recommended to accelerate it with KVM when the host system supports it.

Virtual Machine Manager also known as virt-manager is a convenient GUI tool for managing KVM virtual machines via
libvirt.

QEMU F® Debian ¥ X 7 LZEBORET + XD 1 X—I”virtdisk.qcow2” (Fdebian-installer: /N& 7k CD ZfE >
TRDESICIERTEE T,
$ wget http://cdimage.debian.org/debian-cd/5.0.3/amd64/iso-cd/debian-503-amd64-netinst.iso

$ gemu-img create -f qcow2 virtdisk.qcow2 5G
$ gemu -hda virtdisk.qcow2 -cdrom debian-503-amd64-netinst.iso -boot d -m 256

TAvF
Ubuntu ¥ Fedra @ GNU/LInUX T« AU E 21— 3 VEREBILDO T CRITITINIIHBET + v TR IIEE
([CRBVWAETY, o 7OFSrITH UL 0S £ M GNU/Linux DIREILO T TCLEFCETTEEI,

See more tips at Debian wiki: SystemVirtualization.



https://wiki.debian.org/sbuild
https://www.debian.org/doc/manuals/debmake-doc/ch03.en.html#sbuild-setup
https://www.debian.org/doc/manuals/debmake-doc/ch03.en.html#sbuild-setup
https://ja.wikipedia.org/wiki/QEMU
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://ja.wikipedia.org/wiki/仮想化
https://ja.wikipedia.org/wiki/QEMU
https://ja.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://ja.wikipedia.org/wiki/Virt-manager
https://en.wikipedia.org/wiki/Libvirt
https://ja.wikipedia.org/wiki/QEMU
https://www.debian.org/distrib/netinst
http://www.ubuntu.com/
http://fedoraproject.org/
https://ja.wikipedia.org/wiki/仮想化
https://ja.wikipedia.org/wiki/仮想化
http://wiki.debian.org/SystemVirtualization
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Chapter 10

>T—5 -5

NAFTI—EFTFIXSDFT—S —% Debian VX7 L LETEEIZV—ILETrv TZRBLET,

10.1 HBHLaE—&7—ha7

IR

H€H

<j>ﬁ@ﬁ%tﬁBUm&BE?%EME\79?{7E79ﬂ23htM5?ﬁ%2b7W{MEEﬁjm
CINSRBELLETAHT7IELIELTIEVFEE A, flock(l) &> T 77O v BRI D
[EEHCER T T,

T=A—DEF1VTFr—EZOIY O-ILTNEHEFVWK DOHDORIERGH DX T,

. F—BH—T— N1 TDIER

s ZRBAKL—ITHOER

- B8

- ZEBEOEY

C F—H—HENT IR~

« REH D 71 ILADT I DRI
- REHT 71 LOBEORH

COVDECEIIRDEHENREESCETRETETI I,

s PT—HNaATJEERBY—IU

- JE—ERBEY—IL

s RYNDT—=DT71IVIRT A

c UL—NTIWIXLL—IXF <7

s tFar7—ITlb

« WAV RAT L

s N—T3avaAvtO-ILIYRFTLY—I
- \W 2 aPESZRESEY—IL



https://ja.wikipedia.org/wiki/競合状態
https://ja.wikipedia.org/wiki/ファイルロック
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1011 7—H1TEEHEY—IU

Debian ¥ X 7 s L CRIBRREL 7 — DA T EEBY —ILDOFTEHEUTICEBLE T,

IRy — #7ay | 57 | mET JvvE | OxXvk
tar V:920,1:999 | 3144 | .tar tar(l) BEE7—D1N— (T 770 EE)
. _ ] . . Unix System V X5 1JLDT7 =71
cpio V:416, 1:998 | 1141 .cplo cpio(l) N—. Find(1) & & (B
A= TS ) — 57 —
binutils V:160,1:642 | 109 | .ar ar(l) %Bjj’rjj JERROT =1
fastjar Vi1, 19 183 .jar fastjar(l) | Java HO 7 — A1/ — (zip FBED)
10, T- ¥’ POSIX EE —/N—. tar
pax V:10, I:18 170 . pax pax(1) £ cpio MEDEHS
. _ ) gzip(1), GNULZ77 EBI1I—F+YUT~1—
gzip V:882,1:999 | 252 .9z zcat(l), - | (T 7D ~EsE)
bzip2(1) gzip(l) D EVEME (gzip &P
- : ) BV BRIV DOR)D
bzip2 V:161,1:970 | 121 .bz2 .t?.zcat(l)’ Burrows-Wheeler I 2 T 7388 =
EfE1—FrYVTr—
LZMA compression utility with higher
1zma Vi1, 1:20 149 . lzma 1zma(1) compression ratio than gzip(1)
(deprecated)
xz(1) bzip2(1) KD &EUVEMED XZ £
_uti : ) ’ dA—F YT r—(9zip £DELN
xz-utils V:432,1:979 | 1216 | .xz .x“zdec(l), bzip2 £ DB, LZMA EfE1—7
T 1« —DRE)
zstd(1), .
zstd Vi34,1:91 | 2027 | .zstd zstdcat(l),| Zstandard fast lossless compression
utility
. . ' 7zr(1), SVEBEED 7-Zip EfE1—7
p7zip V:111, 1:454 | 987 72 p72ip(1) U 1 — (LZMA )
- _ . 7z(1), =V\EMRLEE €D 7-Zip Efa 1—7
p7zip-full V:116, 1:460 | 4664 .7z 7za(1) < UF 1 — (LZMA FEif. ftn)
gzip(l) KD BV ERERRDRE
. (9zip KDEVEREL. B> V5
1zop V:13,1:133 164 .1lzo 1zop(1) WHR)DLZO E1—F« U 1
. 57 — i W —
zip Vi47,1:398 | 623 | .zip zip(1) RfOZIP‘ DOS 7=7N+1J EREY
. 77 — i N ﬁ
unzip V:100, 1:772 | 385 .zip unzip(1) {g%f\%zg._lass 7= TRRE
/.

Table 10.1: 7— AT EEBY—ILDU X

gk

O

. gzip EffESNIE tar() 7—AHT(F”.tgz” £HV.tar.gz” EVWD T2 T 7 T IIVIEERFEMBVE T,
« xz BN tar() P—HaTE7 . txz? £EHV . tar.xz? EVWS TR D P T IVILERFEFEVE I,
« tar(1) &M FOSS W—ILCORE 1 S —1EEMHEIRDKLDICERBL TWVWET: gzip - bzip2 - xz

®
]
m

fi=]]

AN EIREE F(CSTAPE EHEREL CIEVTER A, RET B & tar(l) DEEBMREDDO X

<

o



http://packages.debian.org/sid/tar
http://qa.debian.org/popcon-graph.php?packages=tar
http://packages.qa.debian.org/t/tar.html
http://packages.debian.org/sid/cpio
http://qa.debian.org/popcon-graph.php?packages=cpio
http://packages.qa.debian.org/c/cpio.html
http://packages.debian.org/sid/binutils
http://qa.debian.org/popcon-graph.php?packages=binutils
http://packages.qa.debian.org/b/binutils.html
http://packages.debian.org/sid/fastjar
http://qa.debian.org/popcon-graph.php?packages=fastjar
http://packages.qa.debian.org/f/fastjar.html
http://packages.debian.org/sid/pax
http://qa.debian.org/popcon-graph.php?packages=pax
http://packages.qa.debian.org/p/pax.html
http://packages.debian.org/sid/gzip
http://qa.debian.org/popcon-graph.php?packages=gzip
http://packages.qa.debian.org/g/gzip.html
https://ja.wikipedia.org/wiki/LZ77
http://packages.debian.org/sid/bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
http://packages.qa.debian.org/b/bzip2.html
https://ja.wikipedia.org/wiki/ブロックソート
https://ja.wikipedia.org/wiki/ブロックソート
http://packages.debian.org/sid/lzma
http://qa.debian.org/popcon-graph.php?packages=lzma
http://packages.qa.debian.org/l/lzma.html
https://ja.wikipedia.org/wiki/LZMA
http://packages.debian.org/sid/xz-utils
http://qa.debian.org/popcon-graph.php?packages=xz-utils
http://packages.qa.debian.org/x/xz-utils.html
https://en.wikipedia.org/wiki/Xz
https://ja.wikipedia.org/wiki/LZMA
http://packages.debian.org/sid/zstd
http://qa.debian.org/popcon-graph.php?packages=zstd
http://packages.qa.debian.org/z/zstd.html
https://ja.wikipedia.org/wiki/Zstandard
http://packages.debian.org/sid/p7zip
http://qa.debian.org/popcon-graph.php?packages=p7zip
http://packages.qa.debian.org/p/p7zip.html
https://ja.wikipedia.org/wiki/7-Zip
https://ja.wikipedia.org/wiki/LZMA
http://packages.debian.org/sid/p7zip-full
http://qa.debian.org/popcon-graph.php?packages=p7zip-full
http://packages.qa.debian.org/p/p7zip-full.html
https://ja.wikipedia.org/wiki/7-Zip
https://ja.wikipedia.org/wiki/LZMA
http://packages.debian.org/sid/lzop
http://qa.debian.org/popcon-graph.php?packages=lzop
http://packages.qa.debian.org/l/lzop.html
https://en.wikipedia.org/wiki/Lempel-Ziv-Oberhumer
http://packages.debian.org/sid/zip
http://qa.debian.org/popcon-graph.php?packages=zip
http://packages.qa.debian.org/z/zip.html
https://en.wikipedia.org/wiki/Info-ZIP
http://packages.debian.org/sid/unzip
http://qa.debian.org/popcon-graph.php?packages=unzip
http://packages.qa.debian.org/u/unzip.html
https://en.wikipedia.org/wiki/Info-ZIP
https://ja.wikipedia.org/wiki/FLOSS
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« cp(1) & scp(l) & tar(1) (FFFHK T 7 T ILICEA L T—EHIR S DHE LNFTE AL cpio(l) FRENBUERSD

9,

« cpio(1) (& Find()FENIVIYREEEIESLSICTETCUVT, T7TILORBEBIDXOY P ~EMIIICT
ARTEBIDOTNYIOTYVIROYPREEZDCAENTVE T,

« Libreoffice 7—%5 —2J 7 1 JLOOREBEE(L”. jar” T 77 JUT. unzip CRAK ZEMRTET I T,

s TIPORDOAXTSY T A—LDT—AATYV—=IIE zip TT, RARDIVIRFED 71 —DHIC
([F7zip -rxX> ELTHESTLKRET Ve EURKRI 7Y A IDBEBEELEBDRICIE -5 T T3 vEFE>TL

1220

10.1.2 JIE—&REEAY—IL

Debian ¥ X 7 L ECHIARIGELEMEL IE— NV I TPy TVY—ILOFTEHEUTICEB LTI,

R — #7ay | 57 | w-w g
. ] _ 7L« LORU—0OO—-AIILIE—
coreutils V:908, 1:999 | 18062 | GNU cp o TEBIE)
- e 1) — ] J— S
openssh-client | Vv:856,1:997 | 5609 scp ;jr;)\jﬁj_{l:gt%j%;?_};% ~JE=(
-7 i 1) — ] J— |
openssh-server | V:740,1:841 | 1867 | sshd 37&’_?:1;’*_\37{1)[/0'\) DIE-RIE= (U
rsync V:285,1:567 | 776 BEhEUE—FRBHENVD T VT
unison V3, I:15 14 NAmEUE—RRBENVDT7YVT

Table 10.2: AE— &RV —ILDY X

rsync@) &> TN I 77 ILOIE— (IO A ELDEHNLHRERSH D E T,

« XTD T 7 T ILEERXFTDBIFED 7 T ILEDHEBDH ERXET SEDEE 7L TU XL

s YA INRIECEERBECEERG > T 7 1ILDOHERT (T 72 IVSTERASINS) SR 77 ILTY XL
. tar(l) #|ID” - -exclude” 7 - -exclude-from” 4 F> 3>

« ERRGEICEBMT v LIORY—LUARIWEERLLELS TS THmETT LI RJEBIS D2 ()00l &

TV

xR 10.14CBSINZN—T3 Ty +O—-ILIYRFT L (VCS) Y—ILIFZAEOIE—EREDOY—ILE LT

BELE Y,

10.1.3 7—HTDERMA

». /source” T LORU—HNEARBTERLDIY—IVERWTCT7—HA1J U7 —HrT8BEIT BV DHDAE

ZELITICEBLE T,
GNU tar(1):

$ tar -cvJf archive.tar.xz ./source

$ tar -xvJf archive.tar.xz

CORDDIC, XOLSICEEKT T,



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://packages.qa.debian.org/c/coreutils.html
http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
http://packages.qa.debian.org/o/openssh-client.html
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
http://packages.qa.debian.org/o/openssh-server.html
http://packages.debian.org/sid/rsync
http://qa.debian.org/popcon-graph.php?packages=rsync
http://packages.qa.debian.org/r/rsync.html
http://packages.debian.org/sid/unison
http://qa.debian.org/popcon-graph.php?packages=unison
http://packages.qa.debian.org/u/unison.html
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$ find ./source -xdev -print@ | tar -cvJf archive.tar.xz --null -F -

cpio(1):

$ find ./source -xdev -print@ | cpio -ov --null > archive.cpio; xz archive.cpio
$ zcat archive.cpio.xz | cpio -i

10.1.4 IE—0OERD
» . /source” T LO R —HOERNBREZELDIYV—ILEAVWTIE—d3VW DHhDOEEEUTICEBLE I,

« O—AIIOE—:”./source” T LI LU— L ?/dest” T« LI LU —

s UE—FOE— O—RNIKRI+D”./source” 7+ LI LU— - ”user@host.dom” 7RX ~M”/dest” = L
DRy —

rsync(8):

# cd ./source; rsync -aHAXSv . /dest

# cd ./source; rsync -aHAXSv . user@host.dom:/dest

XL v LI R —8IS 22000 3XEZE LEEORDDICHERT T,

# rsync -aHAXSv ./source/ /dest
# rsync -aHAXSv ./source/ user@host.dom:/dest

CORDDIE, RODKSICEHRFFT,

# cd ./source; find . -print® | rsync -aHAXSv@ --files-from=- . /dest
# cd ./source; find . -print® | rsync -aHAXSv@ --files-from=- . user@host.dom:/dest

GNU cp(1) & openSSH scp(1):

# cd ./source; cp -a . /dest
# cd ./source; scp -pr . user@host.dom:/dest

GNU tar(1):

# (cd ./source && tar cf - . ) | (cd /dest && tar xvfp - )

# (cd ./source && tar cf - . ) | ssh user@host.dom ’'(cd /dest && tar xvfp - )’
cpio(1):

# cd ./source; find . -print@ | cpio -pvdm --null --sparse /dest

» P ESUIRTOEIT?.” (F*Ffoo” TRETE. J7»1JL%&E”./source/foo” T LD KJ—M5”/dest/foo”
SO RUICOE—TEFT,

» P ESUIRTOBIT”.” B/ RX D7 /path/to/source/foo” TRETE. “cd ./source;” EHIFRI B
EMTEETT, CNSIFMESYV—ILRECREBDBRRIC T 77 ILEIE—LE T,

« ”/dest/fo00”: rsync(8). GNU cp(1). scp(1)
- ?/dest/path/to/source/fo0”: GNU tar(1) & cpio(1)

TV
rsync(8) X2 GNU cp(1) [CIFEREFZD T 7 T IV LVWBSEICXF v TITB"-v" 73 Vs DET,
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10.1.5 T 7 1ILEIROERA

=N IE-TV YR (E10.1.3EIH10.1.48B T T L) OEHA xargs(l) (BI4IZBT V) DzHICT 7
TIVEBEIRT BD(C Ffind(1) BMEONFT T, CNOBREE Find(1)) DOVY REIREFES & THILTEE T,

find(1)) DEARD VS VO IPRDEKSICFEHESNE T,

« REOBIBIENSANEFHEINE T,

c BRIMRFI OB R CEHAITHE T LE T,

- ERIE OR” (RFRIC7-0” THERE) (I, 7 IR AND” (RIFREIC-a” T2 (HMAEL L THERE) K DEVBLIRLTY,
7 RIENOT” (RIERIC”1” TIEE) (3. 7 #RIEE AND” K DFVMBFEIRI T,

« 7-prune” (FE(CFREE (TRUE) &R L. T LI RU—DGSICIECORMBEO I 71 ILERESELELE T,

« 7-pame” (3T TILOLSOT (BL5.6EBBTIWN EFE>TI 71 ILBOR—=X(CYYF L, 5(T7*” and ”?” ED
XOXZTRAD”.” EEVVFUET, (FHRD POSIX KAL)

« ”-regex” (IT T4 —JULTI3 emacs X5 7 JLD BRE (B1.622B T3V EHVWTIILIIREVYYFLIET,

« 7-size” (3T 77 ILT 1 X O+ BRI WEEIZ LD KEF L), 7-7 BREICNOTZEIR LI D/NWE L) (CBDWVWTD
71IVEYYVFLET,

« “-newer” (FZDEIRICIBESINZ T 71 ILEDFLOLW I 71ILEVYYFLETD,
« ?-print0” (FB(CHRIEE (TRUE) ZiR L. JILT 77 ILRE (null HWEL ) BEHNATU VLI T,

find(1) (FUUIFEBRRNER I T ILTHEONE T,

# find /path/to \
-xdev -regextype posix-extended \
-type f -regex ”".*\.cpio|.*~" -prune -o \
-type d -regex ”".*/\.git” -prune -o \
-type f -size +99M -prune -0 \
-type f -newer /path/to/timestamp -print@

CNERODT7PODI3VETEICEERBERLIT,

—_

. 7/path/to” H'5(FUFEBIET 7 T ILERR

2. BRI LI D 771V AT LICERZEENICHT L. 774 — LD DI(C ERE (H1.622BTI))
%= {#HF

3. BRI *\.cpio” hV.*~ [CVVF T BT 77 I ENIREILE T D & THERNSERAN
4, FRRI” . */\.git” (VY FITBT v LU M) —ZUNBEILZET D & THERMSERMN
5. 9MiB(1048576 /N1 DAL KD AET VT 7 1 ILENEBELEZE T 3 C & THERH SR

6. FEROBEREZGICEBL"/path/to/timestamp” KDFHLWI 71 ILRETUVRLET

LEAIFTT 71 IVERRHNSERAT D EZTD”-prune -0” DEBANEFEVAISEELTTE L,

EE

JE Debian MUNix 1Y X FLTE. —EBOF T3 V(F find@1) [C&>THR— RSN TUHOAELNFEE
o TDLIOEZEICIE. YVVFUITAEERHELED -print@” & -print” CETBRXDCEEEZERLI T,
CNICEAET D IVYRERBIDINERSHDINELNZTEA,



https://ja.wikipedia.org/wiki/POSIX
https://ja.wikipedia.org/wiki/ヌル_(コンピュータ)#.E3.83.8C.E3.83.AB.E6.96.87.E5.AD.97
https://ja.wikipedia.org/wiki/Unix-like
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10.1.6 7—HNATIXFT«7

BELT—ASA—T—AATOROYOIAVE1—F—FT—F =L —I AT 1 PEEIBICITENSDRERICDUL)
TEBEILORETTY, INSTEBEAWNENY DO TV IDEHICIE. EEE U TERZEIAMSNTULDISHD CD-R
& DVD-R &f#(), J—JLCHEROEZELUIZEOEVBEIIRELTCVLWET, (FOARTRET—FTT7—H1IXF

1 T7ICARBHDELSTY, )

P
MAEETHEONEDHDENTT, FEAENDTVELI—I—F—5—XL—I X7 1 7(IHX D EMiTER
MABEDIEA, EEBLEEEHORELBFICRESNZERO LT 17— HBESEINEIE—-(CE>TV

EEIS

XY~ EICHRIBT—NATAT « POEFNL ~L—IFm (F&AERY T —IBHREAK).

* 100+ & 1 VD &SR

« 100 &F: # 77+ NILX L —3 (CD/DVD, CD/DVD-R)
30 FE: MR NL—T (—T, JOvE-)

« 20 F: BEILA TT 1 HILR L — (CD-RW)

CNS(FEURVC K SEBHTREZFEIERL CTOFEEA,
RYBECHRI B 7 —NATXAT « POEBENLEAHEE (F&A ERY T —EHRERK),

« 250,000+ [B]: /\—RF 1+ XD
+ 10,000+ [@: JS5wvTaXEY—
+ 1,000 [B]: CD/DVD-RW

« 1[0: CD/DVD-R, #§

rﬂlﬂ

IR
@ CCIlEHBRL—IFMPBAHEBOHAEIOVFNILET —F - L —JICBETBREICMHEDS
RETEHDF A, HEBICL > TRHINBIBENHRIBHREZSE T\,

TV
CD/DVD-R ¥ff(d 1 I UNZEIFELVD T, ABENCERESZTTCRE>TT—F—EHIEEHITET, Cn

(F. MRTY!

FawS
EUERTHEBLEXREDT—I—DN\NVvIOTvVvIEITINERSDIHEE. BRORY D —OFHGTCDIENRDT
WBYE—FRILLEODN—RF 1 AORE—ORENLIATavyhELNFEA,

TV
If you use re-writable media for your backups, use of filesystem such as btrfs or zfs which supports read-only

shapshots may be a good idea.



https://ja.wikipedia.org/wiki/記憶装置
https://ja.wikipedia.org/wiki/金庫#.E8.80.90.E7.81.AB.E9.87.91.E5.BA.AB
https://ja.wikipedia.org/wiki/Btrfs
https://en.wikipedia.org/wiki/ZFS
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10.1.7 Y L—NTILXAL—IF/NTR

DLA—=NTIXEL—=IFNA AERDANEEL X T,

USB JSwIakS17J
Hard T+ RO RS T
2T+ XORSAT
FIZIWAXS
FIPINERETL—V—

CNS(ERDANDTERTETE T,

USB
IEEE 1394 / FireWire
PC —F

GNOME ®° KDE DL SHERIFENT XD v FEBIE(E. */etc/fstab” TV KU —(CYVFREWND L—/\TILT
N XEHENICVYOY RTB3ENRTETET,

udisks2 package provides a daemon and associated utilities to mount and unmount these devices.
D-bus (3. BEIMETOCIEMET SRV REER LT T,
PolicyKit MAZIAFEE ML X T,

TrvF
BENCVYO Y REINeT /31 X(E. umount(8) [CK D> TRIAAE NS uhelper=" VO Y AT a URERES
ncuadntELnaItA.

TV
"/etc/fstab” (LU L—NTILAT 1« 7T N1 XDOEBEREVEOH. BRANETIO My TRETFCOEEY
DYUKIEIDET,

Mount point under modern desktop environment is chosen as ”/media/username/disk_labe 1” which can be customized
by the following.

FAT J 7 1)L XF LTI, mlabel(l) ZHEWNE T,
1S09660 7 7 1)L X F LT3, genisoimage(l) &”-V* A3 v &EEICHEVNE T,
ext2/ext3/extd T 7 1LY AT LTIE, tune2fs() &”-L” A3 vEeE&EBIEVNET,

TV
FEEAR(TYI—FT VD) DBREVOY ATV ELTERZRERHINELNIEA (H8.1.38
BT,

TV

T7MIVIRTLETIVIVETBRRICGUI X Z1—&FS &, BINICERSINIZ/dev/sde” EDFT /11X
J—RHBRIZINELNEEA. ELZDTFNTR /) —RDHBRLIZ<EWGS(ICET TILIVvy RZFZOVF
~HVS umount(8) IV REMBUVEL &£ Do



https://ja.wikipedia.org/wiki/USBメモリ
https://ja.wikipedia.org/wiki/ハードディスクドライブ
https://ja.wikipedia.org/wiki/光学ドライブ
https://ja.wikipedia.org/wiki/Universal_Serial_Bus
https://ja.wikipedia.org/wiki/IEEE_802.11
https://ja.wikipedia.org/wiki/PCカード
https://ja.wikipedia.org/wiki/D-Bus
https://en.wikipedia.org/wiki/PolicyKit
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10.1.8 T—S—HBEADT 71V X T La#EIR

DL—NTIWASL—IFNRARE[EOTT—I—EHEIBRICFE. MADIYIXFLICYR—~SNEEDT

PTIWIRATLTENZETA =YY RITEIRETT, J7 MY T LERDYIERISRLUET,

filesystem name

typical usage scenario

FAT12

JOvE—FTXOEQDOXTSY T4 —LDO7—5—HEF (<32MiB)

MEEN—FRF7 1« ADEBOT A X ENOOXTSY R TIx—LD7T—5—HF

FAT16 (<2GiB)

FAT32 RKEFN—"FFT+ XDBHUDOT N X EODODORT SR T4a—LDOT—5—HA
(<8TiB, MS Windows95 OSR2 LI THR—~EN)

exFAT cross platform sharing of data on the large hard disk like device (<512TiB, supported by
WindowsXP, Mac OS X Snow Leopard 10.6.5, and Linux kernel since 5.4 release)
AKEEN—"FRF AOBOOFT N A EODORT SV T4 —LDT—5—HF

NTFS (MS Windows NT LA CX - 7 + J(CH7R— . Linux £ T(3 FUSE ¥ NTFS-3G
THR—F)

1SO9660 CD-Rand DVD+-R EOENT—5—DOOXT>v kTx—LOEEF

UDF CD-R ¥ DVD+-R EADIBRT—5—DEIAH (Fiii)

MINIX JOVE—T 1 XD EADIR=ZZNEDORW unix 771 IL7—5F—DIXL—3

ext2 G0 Linux Y XTLEN—RFr XDELUT N X EDT—5—%HEF

ext3 G0 Linux Y XTLEN—RF XDELUT N X EDT—5—%HEF

ext4 B¥D Linux Y X7 LEN—RTF+ XOBESNA I EDT7T—5—%&HF

btrfs

sharing of data on the hard disk like device with current Linux systems with read-only
snapshots

Table 10.3: BEBYMISER > FU A (CEDERRRU L—NTIW XL —IFNRAXDT 71 IV X7 LOFERED ') X

~

TrvF

FNTIURILOBEbEFE > RO OX TSV RT3 —LDT—9—HFICEALTIE, 1H9.9.1528BT30,

FAT D7 T AT LEREEAEETORANGEIRL —F « VI I XFLATYR—FTNTUOT, N—RKRFr X

DERDOAT « PTREATOT —5 —IREMNICIERICBRATY,

DOXTSYETA—LDOFAT TJ71IVI R FLEE 2T —F—HBICV L—NTILN\—R T« AOEBBIF/

R&E T4 =YY T BIRORELEREKIIRTT,

 fdisk(8) H\ cfdisk(8) H\ parted(8) (E9.62E8B T V) EFE>TENEE— DTS VI/—FT 13 V[T
— T3V UENERDLSCV—DOLET,

- 2GB KDINSHEAT v PICIF FAT16 EEB LD EATFLET
- KEFHEAT v PICIE FAT32 (LBA) EED LD EFA1TFLET

c P11/ —FT 13 V%E mkfs.vfat(@) EFE>TRDLIICTF—VvEULET,

— FAT16 £75B & S(C”/dev/sdal” EEZDT /N1 RBEITEFEVNET
— FAT32 £18B3 L DIC”-F 32 /dev/sdal” SEBHATMEA T I VIBEEFTDT /NI XBEFEVNET

FAT &EHVIS09660 T 7 1LV AT LEE>OTT I —5HEITIBROTZENDEEEXRICEBLET,

. tar(l) X cpio()) B> CTTF— N1 T TP A IICBDC T 71 ET—HA1TITBETEVNT 7T ILEPIY

RO U ORFYITFILO Unix T71IVIS—=wvraved—F—EBRERFLET,

« split(l) VY REFBEOTTPZ—HNAT T 71IL%E 2GB UTORICHEIL TIT 7 1L 1 ZDFIHSREL F

o



https://ja.wikipedia.org/wiki/ファイルシステム
https://ja.wikipedia.org/wiki/ファイルシステム
https://ja.wikipedia.org/wiki/File_Allocation_Table
https://ja.wikipedia.org/wiki/File_Allocation_Table
https://ja.wikipedia.org/wiki/File_Allocation_Table
https://ja.wikipedia.org/wiki/ExFAT
https://ja.wikipedia.org/wiki/NT_File_System
https://ja.wikipedia.org/wiki/Microsoft_Windows_NT
https://ja.wikipedia.org/wiki/Filesystem_in_Userspace
https://ja.wikipedia.org/wiki/NTFS-3G
https://ja.wikipedia.org/wiki/ISO_9660
https://ja.wikipedia.org/wiki/Universal_Disk_Format
https://ja.wikipedia.org/wiki/Minix_file_system
https://ja.wikipedia.org/wiki/Ext2
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/Btrfs
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c PRI I 7AWV EBSIELLTZEODARABTERE7 IEINSRELT T,

=z
Py =1

FAT 27 1LY RFTLIEZDHRSALEEBX T 7rILY 1 XX (2732 - 1) bytes = (4GiB - 1 byte) TY,
HW3R2EYKOS EO—E7FUT—2avid. REXIT77ILY 7 X(FE5(/hE< (2731 - 1) bytes =
(2GiB - 1 byte) TY, Debian (IEBFBENERECEHELTLCEEH DT EA.

N
AR

Microsoft BB ¥ 200MB &g RS 1 T W/ \—F v VY3 VICFAT &EFESCEE#BOHTLVE A, YroOv D
(&, 5 D Overview of FAT, HPFS, and NTFS File Systems” CIERHL T « A VBBOEARASZO R m%/\
1517 LTVET, EE5B3AFCET Linux TIEBEE extd J7 7V AT LEFESRETY,

TrvF

TJ7MIWIRTLETPAIVI AT LDOTOELXICEAL THFMIE. "Filesystems HOWTO” ZE2B T 0\,

10.1.9 XV ~J—O8HATOT—5—HE

T —EXRYRD—ORBATHMD I ITLERBIBEZICE, HBOY—EXIEFIRNETT, RIc—HDE

YhEZLED,

XY RJ—0H5—EX

BRRER > 7 U A DERA

Samba Z{F> SMB/CIFS X k0 — 2 #XH

“Microsoft Windows Network” 2 TD T 7 1 JLHEA.
smb.conf(5) & The Official Samba 3.x.x HOWTO and Reference

NOIRITANIRT L Guide 79\ samba-doc /w7 —I BT

Linux 7—=XJVZEFES NFS X kT —75V | "Unix/Linux Network” ¥ D T 7 T JLHEB. exports(5) &

DV TPAIWIRT LA Linux NFS-HOWTO BT &0\,

HTTP ¥ —EX DIvIS—N—/0SA 7 IREOT 77 ILER
EEftEnfctFa1 77—V vkl 17TV —(SSL) ELLE

HTTPS Y —E X Transport Layer Security (TLS) Z# >z T wvIY—/N1—/05+1
TUREODT 71 ILHEE

FTP ¥ —EX FIP 5 —N—/OSA 7V REDOT 71 ILEE

Table 10.4: BERVRIER > F U A DIBEDR Y FDT—IO T —EXDRBEIROY X ~

CHOEIERYET—OBBTVYVIOYRENET7AIVY AT LPRY ED—OBAD T 7 1 IVERXRAEET—5 —

HAQEGICHEE(CERTIN, rr+a7

TFaF7—CTNLFNEVFEE A

« SSL/TLS ZHU\ES1L

- SSHIEHTZNE YRV

- VPN #BHTZNE ;U XRIL

s X AT —T7ATIF—ILDOEEICIRE

I5(CIE65EIE6.6E BB T,

—MNEULNFEACNSDRY D —DEHGIIRICEBIT LSCLT



http://support.microsoft.com/kb/100108/
http://tldp.org/HOWTO/Filesystems-HOWTO.html
https://ja.wikipedia.org/wiki/Samba
https://ja.wikipedia.org/wiki/Server_Message_Block
http://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/
http://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/
https://ja.wikipedia.org/wiki/Network_File_System
http://tldp.org/HOWTO/NFS-HOWTO/index.html
https://ja.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://ja.wikipedia.org/wiki/HTTPS
https://ja.wikipedia.org/wiki/Transport_Layer_Security
https://ja.wikipedia.org/wiki/File_Transfer_Protocol
https://ja.wikipedia.org/wiki/Transport_Layer_Security
https://ja.wikipedia.org/wiki/Secure_Shell
https://ja.wikipedia.org/wiki/Virtual_Private_Network
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10.2 /\wO 7w FEETT

AVEa1—59—[FLDMENDEN. ABICELKB IS — NIRRT LT —5F—ZEADIEEERIFICEFEM>T
WET, NwOT7yFPERTOEBEFELVWI X T LAEBOUEBRERTI, EXO3ETCOHREET—REWVLD
b\U)EHC’\b’D—Cﬂéafjo

TV
NVDTYvITDIITLIIEREICLTHIE. YXRFTLONVITY FIEECLET, NvDIT7vIFF—59—MN
BFEHEITDC LG, BEZONYD 7Y THERERMNICHAICBEVWVAELDEEETT,

10.2.1 Backup and recovery policy
EBRDNY I TV FEETOHAHERDZ LTI DDERAHDET,

1. A&ENNVIO TP v ITULETTIBINEFH>TLD E

« BEBESMER LT —5 =T 71 >~/ DT —5—

s HEZEBRMERLE7 VT -3 VY MER L IET—5—J 7 )b: ”/var/”(?/var/cache/” &”/var/run/’
&r/var/tmp/” (FBEMN) FDFT—5 —

« IRTLEBEIT7AI:"/etc/” FDFT—5—
* Local programs: datain ”/usr/local/” or”/opt/”
s IZRT LA VAN —IVER: BRUS—T123 Y, ) ETFL—YTFILTEUVXE
« BEERHDT—H—t v b: BRICRBRIETIRIFZE U THEIDEH
— Cron job as a user process: files in ”/var/spool/cron/crontabs” directory and restart cron(8). See I59.4.14
for cron(8) and crontab(1).
— Systemd timer jobs as user processes: filesin”~/.config/systemd/user” directory. See systemd. timer(5)
and systemd.service(5).

— Autostart jobs as user processes: files in ”~/.config/autostart” directory. See Desktop Application Autostart
Specification.

2. NWOTPvITEBTTOAFTEH>TLD E
s X AT—HT—I—-NDILL—: LEZFTPIITLEEDRLE
o SEEEIL NV O TPV R a—)bdnNfc/N\vw o 7w
c TEENVO TPV T—HF—D=5—U 5
s JIVFIN—DET70CR: GELEE—IAVIRNVIO TPV

3. BN oTULB YU RD EEBRDE

« Risk of data when lost

— Data should be at least on different disk partitions preferably on different disks and machines to withstand the filesystem
corruption. Important data are best stored on a read-only filesystem. 1

* Risk of data when breached
— Sensitive identity datasuchas”/etc/ssh/ssh_host_*_key”,”~/.gnupg/*”,”~/.ssh/*”,”~/.local/share/
”/etc/passwd”,”/etc/shadow”,’popularity-contest.conf”,”/etc/ppp/pap-secrets”, and”/etc/e
should be backed up as encrypted. 2 (See I59.9.)
— Never hard code system login password nor decryption passphrase in any script even on any trusted system. (See
1510.3.6.)

1A write-once media such as CD/DVD-R can prevent overwrite accidents. (See IH9.8 for how to write to the storage media from the shell commandline.
GNOME desktop GUI environment gives you easy access via menu: “Places - CD/DVD Creator”.)
2Some of these data can not be regenerated by entering the same input string to the system.



http://standards.freedesktop.org/autostart-spec/autostart-spec-latest.html
http://standards.freedesktop.org/autostart-spec/autostart-spec-latest.html
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- MEE—REZOREX
Hardware (especially HDD) will break
Filesystem may be corrupted and data in it may be lost

Remote storage system can’t be trusted for security breaches

Weak password protection can be easily compromised

File permission system may be compromised
s NI TPYFICREBEIY—R: AR, N—RDOI7— YIRDIT7—,

— Automatic scheduled backup with cron job or systemd timer job

AR

/proc X2 /sys ¥ /tmp X° /run EICHIBUT 7 7L X7 L (J81.2.12 £181.2.13 8R) ODRBZ/\v I 7
VU TIRWIEEA. SEREEMREDNRLTVBCENBKREREBLIS AN > TUEIFNE., CTNSORB
(FEXCEAET—5—TY,

I

S
FT—H—&ENYVIOTYVITITBERICE MTA (IB6.248BTV) ENF7 FTUT—23aV5F—EVERBLETZDE—
HESER

el

A

1022 NwO7TF1—F1UT1—DIX1—hk

Debian ¥ X7 L ECRIAARE TNV IO PYTFIA—F v VT —DIXA—EDENTERIU >R EN U X &R L
ESE

NI Ty IY—UICIFENEFNOEFRIEEORGDE T,
» Mondo Rescue Z{HS5 &, BEDT VXA L—ILTOCIERFIC/N\ VI T7 YT CDDVD ENSTEELEI T LE
HR(ICEHTEZE T,

« Bacula & Amanda & BackupPC (&, XY ~T—OBUDEBRRINY I 7Y FICERDH D TIVEED/\v D77 v
72‘(—|\t‘\§—o

« Regular backups of user data can be realized by a simple script (1£10.2.3).

I810.1.1°IB10.12[CEB I NEEANLY —ILEFSENIRILID ) TRBEADIY AT LNV D TP Y INTEF
Fo TOELEOSHERDTIHEIREFE S EBILTEET,

« restic /SWIT—IJEFED RR) NV IT7vTERHELIT,
« rdiff-backup 3w —JF(VE—FDBRNVOT7 v IEAREICLT T,
« dump ISV T —IJEET 7 1ILY X T LOMENHNDIBRON YO 7Y FPEEIBE@#EBILE T,

Ty
dump /3w —I (AL THEISICIE, "/usr/share/doc/dump/” DFD T 7 1)L E "Is dump really deprecated?”
ZZ2BTIL,



https://en.wikipedia.org/wiki/Mondo_Rescue
https://ja.wikipedia.org/wiki/Bacula
https://ja.wikipedia.org/wiki/Advanced_Maryland_Automatic_Network_Disk_Archiver
https://en.wikipedia.org/wiki/Backuppc
http://dump.sourceforge.net/isdumpdeprecated.html
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Rwr—3 #7av | 57 | s
dump VLTS 351 ext2/ext3/extd J 7 1 IV X7 LD 4.4 BSD XD dump(8) &
restore(8)
. GNU/Linux & IRIX £ XFS J 7 LI X5 LEHAD
xfsdump Vv:0, 18 848 xfsdump(8) & xfsrestore(8) Z{#> dump & restore
backupninja V:3, 1:4 367 BECIMRADXINVE 7 v ITIIT L
o Bacula: R RO —=0NNw D7 v T BxH ORI - HED
bacula-common V:10, I:112 2120 FH— T 71 L
. ] Bacula: RV RT—=O NV O 7vT BRELORIE- TS5+
bacula-client I:3 183 T X R A —
. Bacula: RV T —=0ONv IO 7 v T BRHELOREE- 7FX
bacula-console V:0, I:4 104 ATy — L
. n —_ NES) 77w T NEEF - — X
bacula-server ) 183 Bacula: i? Y |\'j_“ DNRNwO7vT, BnblXOREE-T—N1
— XTI =2
amanda-common Vi0, 12 9937 :Arrr;ugeb id)vanced Maryland Automatic Network Disk Archiver (&
amanda-client Vi0, 12 1085 érnandelz Advanced Maryland Automatic Network Disk Archiver (2
STT7UR)
amanda-server V:0, 1:0 1077 in/]?[f; Advanced Maryland Automatic Network Disk Archiver (B
backup-manager | V:0,T:1 571 IAVIRSAVONY D 7w TYI—=]L
. VOURTCEBRIXTATVDEHOBX Y FF DNV D7 Y
backup21l V:0, I.0 115 FHEIRY—IU (5« RO R—X)
. BackupPC (FEHBECI VI —TS 7 IH/D. PCENNV DT W
backuppc V2, 1:2 3178 FIBREOHDYZT L (51 RIR—2)
duplicity V:19, 1:40 1859 | (VE—MBANNYIDI 7V
flexbackup V:0, I:0 243 VE—MBSNXVD 7V
rdiff-backup V5, I:12 162 [ (VE—MBRYNNVID7vT
restic V:2,1:5 21593 | (VE—MN BNV ID 7 v
slbackup V:0, I:0 151 VE—MBDNNYDT7VT

Table 10.5: \W O PV I XA —+tDI1—F v UF1—NDJ X~



http://packages.debian.org/sid/dump
http://qa.debian.org/popcon-graph.php?packages=dump
http://packages.qa.debian.org/d/dump.html
https://ja.wikipedia.org/wiki/Ext2
https://ja.wikipedia.org/wiki/Ext3
https://ja.wikipedia.org/wiki/Ext4
https://ja.wikipedia.org/wiki/BSD
http://packages.debian.org/sid/xfsdump
http://qa.debian.org/popcon-graph.php?packages=xfsdump
http://packages.qa.debian.org/x/xfsdump.html
https://ja.wikipedia.org/wiki/IRIX
https://ja.wikipedia.org/wiki/XFS
http://packages.debian.org/sid/backupninja
http://qa.debian.org/popcon-graph.php?packages=backupninja
http://packages.qa.debian.org/b/backupninja.html
http://packages.debian.org/sid/bacula-common
http://qa.debian.org/popcon-graph.php?packages=bacula-common
http://packages.qa.debian.org/b/bacula-common.html
https://ja.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-client
http://qa.debian.org/popcon-graph.php?packages=bacula-client
http://packages.qa.debian.org/b/bacula-client.html
https://ja.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-console
http://qa.debian.org/popcon-graph.php?packages=bacula-console
http://packages.qa.debian.org/b/bacula-console.html
https://ja.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-server
http://qa.debian.org/popcon-graph.php?packages=bacula-server
http://packages.qa.debian.org/b/bacula-server.html
https://ja.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/amanda-common
http://qa.debian.org/popcon-graph.php?packages=amanda-common
http://packages.qa.debian.org/a/amanda-common.html
https://ja.wikipedia.org/wiki/Advanced_Maryland_Automatic_Network_Disk_Archiver
http://packages.debian.org/sid/amanda-client
http://qa.debian.org/popcon-graph.php?packages=amanda-client
http://packages.qa.debian.org/a/amanda-client.html
https://ja.wikipedia.org/wiki/Advanced_Maryland_Automatic_Network_Disk_Archiver
http://packages.debian.org/sid/amanda-server
http://qa.debian.org/popcon-graph.php?packages=amanda-server
http://packages.qa.debian.org/a/amanda-server.html
https://ja.wikipedia.org/wiki/Advanced_Maryland_Automatic_Network_Disk_Archiver
http://packages.debian.org/sid/backup-manager
http://qa.debian.org/popcon-graph.php?packages=backup-manager
http://packages.qa.debian.org/b/backup-manager.html
http://packages.debian.org/sid/backup2l
http://qa.debian.org/popcon-graph.php?packages=backup2l
http://packages.qa.debian.org/b/backup2l.html
http://packages.debian.org/sid/backuppc
http://qa.debian.org/popcon-graph.php?packages=backuppc
http://packages.qa.debian.org/b/backuppc.html
https://en.wikipedia.org/wiki/Backuppc
http://packages.debian.org/sid/duplicity
http://qa.debian.org/popcon-graph.php?packages=duplicity
http://packages.qa.debian.org/d/duplicity.html
http://packages.debian.org/sid/flexbackup
http://qa.debian.org/popcon-graph.php?packages=flexbackup
http://packages.qa.debian.org/f/flexbackup.html
http://packages.debian.org/sid/rdiff-backup
http://qa.debian.org/popcon-graph.php?packages=rdiff-backup
http://packages.qa.debian.org/r/rdiff-backup.html
http://packages.debian.org/sid/restic
http://qa.debian.org/popcon-graph.php?packages=restic
http://packages.qa.debian.org/r/restic.html
http://packages.debian.org/sid/slbackup
http://qa.debian.org/popcon-graph.php?packages=slbackup
http://packages.qa.debian.org/s/slbackup.html
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10.2.3 Personal backup

For a personal Debian desktop system running testing suite, I only need to protect personal and critical data. I reinstall system
once a year anyway. Thus I see no reason to backup the whole system or to install a full featured backup utility.

At the same time, it is very valuable to have frequent recent snapshots of personal data and system configuration, and occasional
full backups of personal data.

I usually make these snapshots and backups with a simple shell script bss. This script is a short shell which uses standard utilities:
btrfs subvolume snapshot, rsync. For data encryption, disk image is created by fallocate(1) and configured with
cryptsetup(8).

TV
debconf MEXE T — 5 —I(d"debconf-set-selections debconf-selections” T, dpkg DRERFT—5 —
(3"dpkg --set-selection <dpkg-selections.list” CEILTEE T,

103 T —H5—CFaUFr+—DT1TVITS

T=I—DEFIVTr—DTYITSET—I—DESIEDYV—ILEXYvE—ITAITITILDY—ILEERY—
ILOBEBEDETREINT T,

Ruo—o RZFaYV ;'r VYR SteA
= = A _ 3z O3
gnupg V:551,1:918 | 885 apa(l) %1\\13_7)’:4/\/ 77— - OpenPGP lBE{L &
gpgv V:897,1:999 | 917 gpgv(l) GNU 754NV A—FK - EZERY—IU
paperkey Vi1, 1:13 58 paperkey(1] OpenPGP OME F+ —H SWE DB (T &= KR
) ) cryptsetup(8yilities for dm-crypt block device encryption
cryptsetup V:30, .77 406 supporting LUKS
coreutils V:908,1:999 | 18062 | md5sum(1l) | MD5 XwE—I 4TI T X RESAEOFI VD
coreutils V:908,1:999 | 18062 | shalsum(l) | SHA1 XwE—I 54T 1 X ~EEE®PFI VD
] _ “openssl dgst” ZE>CXwvE—I51I1
openssl V:841,1:995 | 2269 openssl(lssl)X N&SHEF T w5 (OpenSSL)
libsecret-tools Vi1, I:12 44 secret-toqglgfgre and retrieve passwords (CLI)
seahorse V:72,1:248 7987 seahorse(1) key management tool (GNOME)

Table 10.6: T —5—tFa1UF1—1>VTISVY—ILDOJ I~

See I89.9 on dm-crypt and fscrypt which implement automatic data encryption infrastructure via Linux kernel modules.

10.3.1 Gnupg DeHDF—EIB

BEANL+—BEICAAI S GNU SN IYH—RIOVYRZERICEBLE T,
FSXAEI-ROBKRERICEELE T,

RDKDICTBEFDF—"10D8D791” &HRE 1 5 —71F+—H—/1—"hkp://keys.gnupg.net” (C7vFO—R
HKE I,

$ gpg --keyserver hkp://keys.gnupg.net --send-keys 1DD8D791

»~/.gnupg/gpg.conf” (£ L < [FHVIEFR”~/ .gnupg/options”) FOBWT I #—IJLDF—H—/\—DERTE
IREEHET,



https://github.com/osamuaoki/bss
http://packages.debian.org/sid/gnupg
http://qa.debian.org/popcon-graph.php?packages=gnupg
http://packages.qa.debian.org/g/gnupg.html
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
http://packages.debian.org/sid/gpgv
http://qa.debian.org/popcon-graph.php?packages=gpgv
http://packages.qa.debian.org/g/gpgv.html
http://packages.debian.org/sid/paperkey
http://qa.debian.org/popcon-graph.php?packages=paperkey
http://packages.qa.debian.org/p/paperkey.html
http://packages.debian.org/sid/cryptsetup
http://qa.debian.org/popcon-graph.php?packages=cryptsetup
http://packages.qa.debian.org/c/cryptsetup.html
https://en.wikipedia.org/wiki/Dm-crypt
https://ja.wikipedia.org/wiki/LUKS
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://packages.qa.debian.org/c/coreutils.html
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://packages.qa.debian.org/c/coreutils.html
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
http://packages.qa.debian.org/o/openssl.html
http://packages.debian.org/sid/libsecret-tools
http://qa.debian.org/popcon-graph.php?packages=libsecret-tools
http://packages.qa.debian.org/libs/libsecret-tools.html
http://packages.debian.org/sid/seahorse
http://qa.debian.org/popcon-graph.php?packages=seahorse
http://packages.qa.debian.org/s/seahorse.html
https://en.wikipedia.org/wiki/Dm-crypt
https://www.kernel.org/doc/html/latest/filesystems/fscrypt.html
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
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VYR ik

gpg --gen-key FREF—DER

gpg --gen-revoke my_user_1ID my_user_ID (CES9 dUR—DOF—ZERK
gpg --edit-key user_1ID 1507+ TCF—&ERE. NLTEhelp”
gpg -o file --export FCOF—ZT7AILICIDRXR—F
gpg --import file ECOF—FET7T7ILHSTVR—K
gpg --send-keys user_ID user_ID DF—&F—T—/N\—(TE(E
gpg --recv-keys user_ID user ID DF—&EF—TF—N—H5%ZE
gpg --list-keys user_ID user_ ID DF—Z&ZUJ X~

gpg --list-sigs user_1ID user_ID DB RZEU X~

gpg --check-sigs user_ID user_ ID DEREF I VD

gpg --fingerprint user_ID user IDD T« VA—TJVrEFIT VD
gpg --refresh-keys O—AILF—U2V5=&7vI7—k

Table 10.7: F—BEDEHD GNU FSA/NIH—RIVIVEOY I ~

{EF DA
BEENDOERARNS/XREE
EREEICKK
SIERHOBEERATS
CDF—=EHAAH

AL XL DIEA

JIVICIER

FBNDIER

|
T

C—hBD.Q('DIU

Table 10.8: kS X ~O—ROEKD X ~

keyserver hkp://keys.gnupg.net

RCKODTF—H—N—NDSHMSHFVF—DESFTEETI,

$ gpg --list-sigs --with-colons | grep ‘Asig.*\[User ID not found\]’ |\
cut -d ’:" -f 5| sort | unig | xargs gpg --recv-keys

OpenPGP NFAF—T—/1—(N\—T 3V 096 AN (C2 DU ET TF—DH3F—ERI/NITRHOD I LI FL L

gnupg (>1.2.1-2) /AT —JEF DK SEIENzY T+ —ERDIRZ T I .gpg(l) D”- -repair-pks-subkey-bug”
AT 3 VDHAEERTI0),

10.3.2 GnhuPG &= J 7 7 )UICfEH

BEANL+—BEICAAI S GNU SN\ IYH—RIOVYRZERICEBLE T,

10.3.3 Mutt T GnuPG = {£H
A UFVIRIAZ2—ET’S” ETNUE GnuPG IMEX DL SICLUTHETHEMS, B GnuPG HREEIHCHEEN L7
WEDIC”~/ . .muttre” (CRORB=EEMULFE I,

macro index S ”":toggle pgp_verify_sig\n”
set pgp_verify_sig=no



http://sourceforge.net/projects/pks/
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
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aVv2hk

EilE

gpg -a -s file

77 )U% ASCII XFE U TE file.asc E &

gpg --armor --sign file

b}

gpg --clearsign file

Xvte—I&D 751

gpg --clearsign file|mail
foo@example.org

foo@example.org ([COUVPHTrrEINEXvE—TI&EX—]U
EE)

gpg --clearsign
--not-dash-escaped patchfile

NYFIPAIN =D I TH1Y

gpg --verify file

DUPHAIVENET 71V

gpg -o file.sig -b file

ER%ZR T 7 1L CIERR

gpg -o file.sig --detach-sig
file

b

gpg --verify file.sig file

filesig ZE@>CJ 7 T ILEHESR

gpg -o crypt_file.gpg -r name
-e file

file )5 /31 Y — crypt_file.gpg ~ 0 name 58\BH+ — & =1L

gpg -o crypt_file.gpg
--recipient name --encrypt file

bR

gpg -o crypt_file.asc -a -r
name -e file

file H\5 ASCII XFIEETNTZ crypt_file.asc ~ 0D name 5B3FH+—
Xz
5510

gpg -o crypt_file.gpg -c file

file )NS5/ F U — crypt_file.gpg NDOXNFIES1E

gpg -o crypt_file.gpg
--symmetric file

bR

gpg -o crypt_file.asc -a -c
file

file /S ASCII XL S NI crypt_file.asc NDNWFIES 1L

gpg -o file -d crypt_file.gpg
-r name

H

SRS

aun

gpg -o file --decrypt
crypt_file.gpg

Table 10.9: 7 7 T JUICEREY S GNU SN\ TY—H—RIOVVYROU X ~



https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/ASCII
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10.3.4 Vim T GnuPG % f{EF

The gnupg plugin let you run GnuPG transparently for files with extension ”.gpg”, ”.asc”, and ”. ppg”.3

$ sudo aptitude install vim-scripts
$ echo ”"packadd! gnupg” >> ~/.vim/vimrc

10.3.5 MD5 #]

md5sum(1) (Frfc1321 DHFEEFEO>TH A I I AT 71V EERLE D 771 IILVEZNTHERI D1 —FT VT
—ERHLIET,

$ md5sum foo bar >baz.md5

$ cat baz.md5
d3b07384d113edec49eaa6238ad5ffe0 foo
c157a79031e1c40f85931829bc5fc552 bar
$ md5sum -c baz.md5

foo: OK

bar: OK

ER
MD5 MDETEIE GNU S 1/ —H— K (GnuPG) (CLDBESZEHNEBRZDEE LD CPU ADEREAHNMND ZF
Bho BE. —BLOLARILODIAI I IR T 7AIVEITRT—5 —DEESEDZOHICIEEZNICBRINT T,

10.3.6 Password keyring

On GNOME system, the GUI tool seahor se(1) manages passwords and stores them securely in the keyring ~/ . local/share/keyt
secret-tool(1) can store password to the keyring from the command line.
Let’s store passphrase used for LUKS/dm-crypt encrypted disk image

$ secret-tool store --label='LUKS passphrase for disk.img’ LUKS my_disk.img
Password: ****x**x*

This stored password can be retrieved and fed to other programs, e.g., cryptsetup(8).

$ secret-tool lookup LUKS my_disk.img | \
cryptsetup open disk.img disk_img --type luks --keyring -
$ sudo mount /dev/mapper/disk_img /mnt

TAvF
Whenever you need to provide password in a script, use secret-tool and avoid directly hardcoding the
passphrase in it..

104 V—XO—RVY—IY—=J)b

V—XA—REV—II3ZLDY—IEAHDET, ROAVYRREFEDB(CLEETDF U,

3If you use ”~/ . vimrc” instead of ”~/.vim/vimrc”, please substitute accordingly.



http://tools.ietf.org/html/rfc1321
https://ja.wikipedia.org/wiki/MD5
https://ja.wikipedia.org/wiki/GNU_Privacy_Guard
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Y1

INIT—2 RZFaY 2 avYVR A
patch V90, [:702 | 248 patch(1) ED 7NV EA I FIVCGER
vim V:97,1:390 | 3570 | vimdiff(l) | vim C2 DD J 7 7 L= W CLLE
imediff V:0, 1.0 169 imediff(l) | WEEIJILXDU—VD2 BB AY—IY—ID
me 1d Vi1, 1:34 3500 | meld(1) 771 JLEHEP VY —I (GTK)
wiggle V-0, I:0 174 wiggle(l) | Uz OREINTZNVvFEER
diffutils V:876,1:995 | 1597 | diff(1) 17CEICT 7T ILEHER
diffutils V:876,1:995 | 1597 | diff3(1) 1T7CECT 7T ILEHERPV—D
quilt V:3, 1:26 773 quilt(D) RYFOIJ—-IEBE
wdiff V:8, I:59 648 wdiff(1) TFXRT77ILEAD T — KOEERT
diffstat V12, 1:127 | 74 diffstat@) ZA T 7 TILICLBRIEDEXRTS LIFR
patchutils V14, 1:125 | 232 combineolif1%1503%13/“Hlb\b LODEE/AVFEE
patchutils Vi14,1:125 | 232 dehtmldiffiBTML R—IHSEHT 77 IILZEHE
patchutils V:14,1:125 | 232 filterdiffiED J 7 7LD SED T 7 1 L& ML PEIFR
. i . C z NiRERE D T
patchutils V:14, 1:125 232 fixcvsdiffi( Vg?)fg{ggéhf' patch(l) 7% ®
patchutils V:14,1:125 | 232 flipdiff(1) &L\ 2 DD/ Y FERKE
= w Sn = iy
patchutils Vi14,1:125 | 232 | grepdiff(l %f%%g;%¥j§hJ;k&jtg%émg
patchutils V:14,1:125 | 232 interdiff(I2 DNI1=-J 71 FEDJ 7 TILBEDEVNERR
W - 0N O n = W
patchutils Vi14,1:125 | 232 | lsdiff(1) %0)7 FTUBRYFled > TREINSDER
. o . —O7PARIVTERRER T FAILDATY
patchutils V:14,1:125 232 recountdlffﬁ))(‘jjjﬂ‘y & EstE
patchutils V14,1125 | 232 | rediff(1) f@iggt%ﬁjwwbmtrjj FPATEY
patchutils V:14,1:125 | 232 splLitdiff()EED /Y FDDEE
patchutils V:14,1:125 | 232 unwrapdiff(fy— RS vIFenN v F&EET
— 1) —WI | — ~ A= 5 T~ N
dirdiff Vi0, 1:2 167 | airdirrq) | 27 G7PYTYY TR CRERORTERED
docdiff V:0, I:0 553 docdiff(l) | 2 DD T 77L& D — FE/XFEICIEER
makepatch V:0, 1:0 100 makepatch(DILER/Xw F 7 7 T ILDER
makepatch V:0, 1.0 100 applypatch(®haR/\wF 7 7 1 JLDEA

Table 10.10: Y—XA—RY—IVY—JLDJ X



http://packages.debian.org/sid/patch
http://qa.debian.org/popcon-graph.php?packages=patch
http://packages.qa.debian.org/p/patch.html
http://packages.debian.org/sid/vim
http://qa.debian.org/popcon-graph.php?packages=vim
http://packages.qa.debian.org/v/vim.html
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
http://packages.qa.debian.org/i/imediff.html
http://packages.debian.org/sid/meld
http://qa.debian.org/popcon-graph.php?packages=meld
http://packages.qa.debian.org/m/meld.html
http://packages.debian.org/sid/wiggle
http://qa.debian.org/popcon-graph.php?packages=wiggle
http://packages.qa.debian.org/w/wiggle.html
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
http://packages.qa.debian.org/d/diffutils.html
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
http://packages.qa.debian.org/d/diffutils.html
http://packages.debian.org/sid/quilt
http://qa.debian.org/popcon-graph.php?packages=quilt
http://packages.qa.debian.org/q/quilt.html
http://packages.debian.org/sid/wdiff
http://qa.debian.org/popcon-graph.php?packages=wdiff
http://packages.qa.debian.org/w/wdiff.html
http://packages.debian.org/sid/diffstat
http://qa.debian.org/popcon-graph.php?packages=diffstat
http://packages.qa.debian.org/d/diffstat.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
http://packages.qa.debian.org/p/patchutils.html
http://packages.debian.org/sid/dirdiff
http://qa.debian.org/popcon-graph.php?packages=dirdiff
http://packages.qa.debian.org/d/dirdiff.html
http://packages.debian.org/sid/docdiff
http://qa.debian.org/popcon-graph.php?packages=docdiff
http://packages.qa.debian.org/d/docdiff.html
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
http://packages.qa.debian.org/m/makepatch.html
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
http://packages.qa.debian.org/m/makepatch.html
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1041 V—X T 71 I)VEDOEZEDHHE
SEDDY—X T 71 IIVEAOEEEHELEIZ I 7 RED T 71ILIE. UTODEBEFETIT 7 7 IVAUE CHTIG
L”file.patche” h\’file.patchl” & U THERENE T,

$ diff -u file.old file.new > file.patcho
$ diff -u old/file new/file > file.patchl

1042 V—XXIT71IVICEHFHEY—
ERT 7L RIB. IRVvFI77I) ZTOTSLBFEZDIDICHENDNT T, ST IZRIGCOEFHFERND D

PAIIECRDESICLTHEALE D,

$ patch -p0 file < file.patcho
$ patch -p1 file < file.patchl

10.4.3 Interactive merge

If you have two versions of a source code, you can perform 2-way merge interactively using imediff(1) by the following.

$ imediff -o file.merged file.old file.new

If you have three versions of a source code, you can perform 3-way merge interactively using imediff(1) by the following.

$ imediff -o file.merged file.yours file.base file.theirs

10.5 Git

Git is the tool of choice these days for the version control system (VCS) since Git can do everything for both local and remote
source code management.

Debian (& Debian Salsa Y —EXEHTIV—DGit U—EXZRMH LT T, ZNDEHEAXE(S https:/wiki.debian.org/-
Salsa [c&HDFE T,

Here are some Git related packages.

SRy — #7av | 57 | avvr | 8

. _ _ . git @&, AT—>TL, pBEUETI I VIV
git V:305, 1:517 | 44453 | git(7) OIS X5 I
gitk V:4,1:36 1792 | gitk(1) GUI [C&BEENE Gt LRI KU —TS>D5—
git-gui Vi1, 1:20 2386 | git-gui(l) | Git FHOD GUI (BFEEL)
git-email V:0, I:10 1040 | git-send-emait@iH /3y FNESD email & U TEE
git-buildpackage v, 1. 7351 | git-buildpackag6Ety T Debian /3w — I k% EEHL
dgit V0, I:1 487 dgit(1) git interoperability with the Debian archive
imediff V:0, I.0 169 git-ime(1) | interactive git commit split helper tool
stgit V:0, I:0 601 stg(l) Git E® quilt (Python)
git-doc .13 12989 | N/A R Git X2
gitmagic I:0 721 N/A "Git VIWDr, Git [CEET PO EVTTR

Table 10.11: git BEED /3w —J &IV RDU X ~



https://ja.wikipedia.org/wiki/バージョン管理システム
https://salsa.debian.org/
https://wiki.debian.org/Salsa
https://wiki.debian.org/Salsa
http://packages.debian.org/sid/git
http://qa.debian.org/popcon-graph.php?packages=git
http://packages.qa.debian.org/g/git.html
http://packages.debian.org/sid/gitk
http://qa.debian.org/popcon-graph.php?packages=gitk
http://packages.qa.debian.org/g/gitk.html
http://packages.debian.org/sid/git-gui
http://qa.debian.org/popcon-graph.php?packages=git-gui
http://packages.qa.debian.org/g/git-gui.html
http://packages.debian.org/sid/git-email
http://qa.debian.org/popcon-graph.php?packages=git-email
http://packages.qa.debian.org/g/git-email.html
http://packages.debian.org/sid/git-buildpackage
http://qa.debian.org/popcon-graph.php?packages=git-buildpackage
http://packages.qa.debian.org/g/git-buildpackage.html
http://packages.debian.org/sid/dgit
http://qa.debian.org/popcon-graph.php?packages=dgit
http://packages.qa.debian.org/d/dgit.html
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
http://packages.qa.debian.org/i/imediff.html
http://packages.debian.org/sid/stgit
http://qa.debian.org/popcon-graph.php?packages=stgit
http://packages.qa.debian.org/s/stgit.html
http://packages.debian.org/sid/git-doc
http://qa.debian.org/popcon-graph.php?packages=git-doc
http://packages.qa.debian.org/g/git-doc.html
http://packages.debian.org/sid/gitmagic
http://qa.debian.org/popcon-graph.php?packages=gitmagic
http://packages.qa.debian.org/g/gitmagic.html
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10.5.1 Git 9>+ 7 Y ~DERE

Git (FE D HIELTzDBBIRL email 77 R L XF &~/ .gitconfig” FOUVK DHDITO—/NILEREICEELZVES
RDED(CLET,

$ git config --global user.name "Name Surname”

$ git config --global user.email yourname@example.com

You may also customize the Git default behavior by the following.

$ git config --global init.defaultBranch main
$ git config --global pull.rebase true
$ git config --global push.default current

£ U S CVS A0 Subversion IV YV RICBNUVBZT CTULBIBEEI(ICIE. WSDODHADIOVYRITYUTZIERDKLSIC
BEIBDINDE—EtTY,

$ git config --global alias.ci “commit -a”
$ git config --global alias.co checkout

SHEOTO—-NILERERDELIICTIEFIVITEET,
$ git config --global --list

10.5.2 Basic Git commands
Git operation involves several data.

» The working tree which holds user facing files and you make changes to them.

— The changes to be recorded must be explicitly selected and staged to the index. Thisis git add and git rm commands.
* The index which holds staged files.

— Staged files will be committed to the local repository upon the subsequent request. This is git commit command.
* The local repository which holds committed files.

— Git records the linked history of the committed data and organizes them as branches in the repository.
— The local repository can send data to the remote repository by git push command.
— The local repository can receive data from the remote repository by git fetchand git pull commands.

* The git pull command performs git merge orgit rebase command after git fetch command.

*« Here,git merge combines two separate branches of history at the end to a point. (This is defaultof git pull without
customization and may be good for upstream people who publish branch to many people.)

* Here,git rebase creates one single branch of sequential history of the remote branch one followed by the local branch
one. (Thisis pull.rebase true customization case and may be good for rest of us.)

* The remote repository which holds committed files.

— The communication to the remote repository uses secure communication protocols such as SSH or HTTPS.

The working tree is files outside of the . git/ directory. Files inside of the . git/ directory hold the index, the local repository
data, and some git configuration text files.

Here is an overview of main Git commands.
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Git command HERE

git init (O—A)L) LRI ~J—Z/ERR

git clone URL clone the remote repository to a local repository with the working tree

git pull origin main update the local main branch by the remote repository origin

. add file(s) in the working tree to the index for pre-existing files in

git add .
index only

git add -A . add file(s) in the working tree to the index for all files including
removals

git rm filename remove file(s) from the working tree and the index

git commit commit staged changes in the index to the local repository

add all changes in the working tree to the index and commit them to the
local repository (add + commit)

update the remote repository origin by the local branch_name
branch (initial invocation)

update the remote repository origin by the local branch_name
branch (subsequent invocation)

git diff treeishl treeish2 show difference between treeishl commit and treeish2 commit

gitk GUI display of VCS repository branch history tree

git commit -a

git push -u origin branch_name

git push origin branch_name

Table 10.12: Main Git commands

10.5.3 Git tips

Here are some Git tips.

O

H
&R gitk(l) EO—HMY—ILBR(FL(TBINS5ENDT. ITNFIHRICIR—IZEEOTIFWIIFX
Bho D git IVYRTXENECSINELNIEA.

R

r

==\

@ If a local branch which has been pushed to remote repository is rebased or squashed, pushing this branch
has risks and requires --force option. This is usually not an acceptable for main branch but may be
acceptable for a topic branch before merging to main branch.

IR
@ git YOV Y RZBERE git-xyz’ ELTOAVIY RS UM SIEENT D DIE 2006 FHILIRHEREI NI E
Ao

TV
If there is a executable file git-foo in the path specified by $PATH, entering "git foo0” without hyphen to the
command line invokes this git-foo. This is a feature of the git command.

1054 GitUJ7L VX
REBIRTS0,

« ¥R—:git(1) (/usr/share/doc/git-doc/git.html)



http://www.kernel.org/pub/software/scm/git/docs/git.html
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Git command line

PEE

gitk --all

see complete Git history and operate on them such as resetting HEAD
to another commit, cheery-picking patches, creating tags and branches

git stash

get the clean working tree without loosing data

git remote -v

check settings for remote

git branch -vv

check settings for branch

git status

show working tree status

git config -1

list git settings

git reset --hard HEAD; git
clean -x -d -f

revert all working tree changes and clean them up completely

git rm --cached filename

revert staged index changed by git add filename

git reflog

get reference log (useful for recovering commits from the removed
branch)

git branch new_branch_name
HEAD@{6}

create a new branch from reflog information

git remote add new_remote URL

add a new_remote remote repository pointed by URL

git remote rename origin
upstream

rename the remote repository name from origin to upstream

git branch -u
upstream/branch_name

set the remote tracking to the remote repository upstream and its
branch name branch_name.

git remote set-url origin
https://foo/bar.git

change URL of origin

git remote set-url --push
upstream DISABLED

disable push to upstream (Edit . git/config to re-enable)

git checkout -b topic_branch ;
git push -u topic_branch origin

make a new topic_branch and push it to origin

git branch -m oldname newname

rename local branch name

git push -d origin
branch_to_be_removed

remove remote branch (new method)

git push origin
:branch_to_be_removed

remove remote branch (old method)

git checkout --orphan
unconnected

create a new unconnected branch

git fetch upstream
foo:upstream-foo

create a local (possibly orphan) upstream-foo branch as a copy of
T 00 branch the upstream repository

git rebase -i origin/main

reorder/drop/squish commits from origin/main to clean branch
history

git reset HEADA; git commit
- -amend

squash last 2 commits into one

git checkout topic_branch ; git
merge --squash topic_branch

squash entire topic_branch into a commit

git fetch --unshallow
--update-head-ok origin
"+refs/heads/*:refs/heads/*’

convert a shallow clone to the full clone of all branches

git ime

split the last commit into a series of file-by-file smaller commits etc.
(imediff package required)

git repack -a -d; git prune

repack the local repository into single pack (this may limit chance of
lost data recovery from erased branch etc.)

Table 10.13: Git tips
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« Git 1—9'—V¥YZa7JU (/usr/share/doc/git-doc/user-manual.html)

e gitADF 21—k TIVEA (/usr/share/doc/git-doc/gittutorial.html)

« git NDF 21—t TIVEA: 5288 (/usr/share/doc/git-doc/gittutorial-2.html)
+ Everyday GIT With 20 Commands Or So (/usr/share/doc/git-doc/giteveryday.html)
* Git YZJw 2 (/usr/share/doc/gitmagic/html/index.html)

10.5.5 Other version control systems

The version control systems (VCS) is sometimes known as the revision control system (RCS), or the software configuration
management (SCM).

Here is a summary of the notable other non-Git VCS on the Debian system.

SRy — RFAY ;\{ STy ;CSE'{ XY
mercurial V:5, 1:37 2013 | Mercurial PEE Python & —Jf C THH\E DVCS
RyFICELTCEBVEEETS
. . 1 a
darcs V:0, I:6 34070 | Darcs TEEY DVCS (BLY)
bzr 11 )8 Bazaar 4y ERY DVCS mf'luen.ced by t la written in
Python (historic)
tla V:0, I:1 1022 | GNU arch PEE DVCS mainly by Tom Lord (historic)
subversion Vi15,1:86 | 4838 | Subversion | UE—k | Vo doneright”, newer standard
remote VCS (historic)
cvs V:3, 1:32 4620 | CVS JE—K previous standard remote VCS (historic)
VCS (CVS, Subversion, RCS) LR
. . - | —_— E) y
tkcvs V:0, I:1 1498 | CVS, JE—k ~U—W1—@ GUI B3
rcs V:2,1:16 564 RCS O—7AJb ”Unix SCCS done right” (historic)
cssc V:0, I:2 2044 | CSSC O—7AJb clone of the Unix SCCS (historic)

Table 10.14: List of other version control system tools



http://www.kernel.org/pub/software/scm/git/docs/user-manual.html
http://www.kernel.org/pub/software/scm/git/docs/gittutorial.html
http://www.kernel.org/pub/software/scm/git/docs/gittutorial-2.html
http://www.kernel.org/pub/software/scm/git/docs/giteveryday.html
http://www-cs-students.stanford.edu/~blynn/gitmagic/
https://ja.wikipedia.org/wiki/バージョン管理システム
http://packages.debian.org/sid/mercurial
http://qa.debian.org/popcon-graph.php?packages=mercurial
http://packages.qa.debian.org/m/mercurial.html
https://ja.wikipedia.org/wiki/Mercurial
http://packages.debian.org/sid/darcs
http://qa.debian.org/popcon-graph.php?packages=darcs
http://packages.qa.debian.org/d/darcs.html
https://en.wikipedia.org/wiki/Darcs
http://packages.debian.org/sid/bzr
http://qa.debian.org/popcon-graph.php?packages=bzr
http://packages.qa.debian.org/b/bzr.html
https://ja.wikipedia.org/wiki/Bazaar
https://wiki.ubuntu.com/UbuntuDevelopment/MigratingFromBzrToGit
http://packages.debian.org/sid/tla
http://qa.debian.org/popcon-graph.php?packages=tla
http://packages.qa.debian.org/t/tla.html
https://ja.wikipedia.org/wiki/Arch
http://packages.debian.org/sid/subversion
http://qa.debian.org/popcon-graph.php?packages=subversion
http://packages.qa.debian.org/s/subversion.html
https://ja.wikipedia.org/wiki/Subversion
http://packages.debian.org/sid/cvs
http://qa.debian.org/popcon-graph.php?packages=cvs
http://packages.qa.debian.org/c/cvs.html
https://ja.wikipedia.org/wiki/CVS_(バージョン管理システム)
http://packages.debian.org/sid/tkcvs
http://qa.debian.org/popcon-graph.php?packages=tkcvs
http://packages.qa.debian.org/t/tkcvs.html
http://packages.debian.org/sid/rcs
http://qa.debian.org/popcon-graph.php?packages=rcs
http://packages.qa.debian.org/r/rcs.html
https://ja.wikipedia.org/wiki/Revision_Control_System
https://ja.wikipedia.org/wiki/Source_Code_Control_System
http://packages.debian.org/sid/cssc
http://qa.debian.org/popcon-graph.php?packages=cssc
http://packages.qa.debian.org/c/cssc.html
http://cssc.sourceforge.net/
https://ja.wikipedia.org/wiki/Source_Code_Control_System
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Chapter 11

> —5 — &R

Debian Y XF L EDFT—F—T 73—V v EBOY—ILETr v T&ELBLE T,
BREE(CERL 12V — VISR ICRVRETI M, FOTFSAIIVT—5—T4—V v rOYR—~IRENTT,

11.1 TFXF—5-ZY—)u

TFIRT I —EBDOHDRD/IN v T —IREBOR(CLEFTDE LU,

Rvo—2 RZFaYV g{ F—DO—R | S8
. ] _ ot iconv()) (CLBOT—ILADTF IR
libc6 V:930,1:999 | 12977 | XFtwv ~ RB T |~ (EAK)
. XFtvhk [ OF—ILEAOCTFIFRFEEAREBEY T~ (B
recode Ve 198 iakxT | gBE. £0BVITUFIERE
— — =] iy \ =
konwert Vi1, I:50 134 | XFEwk %%%ﬁgjb%ﬁmTq:z MESERTERY T @&
nkf V:0, I:10 360 XFtwvk | HREODLEHOXNFE Y REIERYV T~
tcs V:0, 1:0 518 XFtvhk | XFCY RV I K~
D S = D Eix:d
unaccent V0, 10 35 =y - ZQﬂJFﬁ%Y%ETUﬂJF®Mb®%ﬁY
—T—(QE}@
o P DOS & Unix ADTFXcT#—Vv RERY D
tofrodos V:1, 1:21 51 IR =F k: fromdos(1) & todos(l)
. . P Macintosh & Unix DT FXA~T 7+ —V v F&E
macutils V:0, 1:0 312 IR ZF V7 : frommac(l) and tomac(l)

Table 11.1: T+ X F—5—FBY— )LD X ~

11.1.1 T+ X +~T 71 )% iconv Z{EE > CEHA

TV
iconv(l) (& libc6 /RwT—ID—EE LTEBINTUT, XEORBILAREBROEH(CREMNICETD
Unix B X LTEICHNERIEET Y,

RODESICTBRDETFIRT 77 IL%E iconv(l) EE>TEBRTEIE Y,



http://packages.debian.org/sid/libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
http://packages.qa.debian.org/libc/libc6.html
http://packages.debian.org/sid/recode
http://qa.debian.org/popcon-graph.php?packages=recode
http://packages.qa.debian.org/r/recode.html
http://packages.debian.org/sid/konwert
http://qa.debian.org/popcon-graph.php?packages=konwert
http://packages.qa.debian.org/k/konwert.html
http://packages.debian.org/sid/nkf
http://qa.debian.org/popcon-graph.php?packages=nkf
http://packages.qa.debian.org/n/nkf.html
http://packages.debian.org/sid/tcs
http://qa.debian.org/popcon-graph.php?packages=tcs
http://packages.qa.debian.org/t/tcs.html
http://packages.debian.org/sid/unaccent
http://qa.debian.org/popcon-graph.php?packages=unaccent
http://packages.qa.debian.org/u/unaccent.html
http://packages.debian.org/sid/tofrodos
http://qa.debian.org/popcon-graph.php?packages=tofrodos
http://packages.qa.debian.org/t/tofrodos.html
http://packages.debian.org/sid/macutils
http://qa.debian.org/popcon-graph.php?packages=macutils
http://packages.qa.debian.org/m/macutils.html
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$ iconv -f encodingl -t encoding2 input.txt >output.txt

FBEAR (T YOA—FT s UNEEVYFUVIITIRICIE. ANFINLFZOXFIIELS, 770 " &EE/ELET,
iconv -1” OV YVRICED, SR—LEaNTULWBIRBILHEENERTEEI,

FEEERE FEUA
AXEZEEI—K (ASCI);, 7PV NXFELDO7E
ASCII W ke 2
UTE-8 FHERAM 0S DIz DIRTEZEEIEE
1SO-8859-1 AN S EEFDIHEZE, ASCIL+ P OBV RXF
ISO-8859-2 RNSEHADIHEE, ASCII+ 7OV RXF
[SO-8859-15 FERNSERAOEEE,. 1—0OXFE 1S0-8859-1
J— J—RR—=I850. BRMNEEZERTI ST+ v INFNE
Microsoft DOS X, 1S0-8859-1 NDERE
CP932 J—K/R—3932, HZAREEH Microsoft Windows X5 1 JU
Shift-JIS D &TE
CP936 J1—FKR— 936, BARFEEEH Microsoft Windows X5 -1 JU
GB2312 H\ GBK H\ GB18030 NZEfE
CP949 J—R~R—3949, %EE% Microsoft Windows X5 1 JU
EUC-KR ME—/\V T IL1— R DERE
J— J1—RK~R—37950, BAFEEEH Microsoft Windows X5 1)U
Bigs NZE
J1—K~R—371251. ¥ U JUXZEH Microsoft Windows X5 7T L&
CP1251 =
=L Yk
CP1252 J1—RK/R—31252, AN S EH Microsoft Windows X5 1)L
1SO-8859-15 NZERE
KOI8-R FUILXFRHAOHEOY 70 UNIX =%
1SO-2022-JP 7EvV FI-—FOHERAVSHARE email DIEEERFSEA
eucJP Shift-JIS E[FF 272 <BS. [HHAD UNIXEESsE WV FI—FK
Shift-JIS HZARSEDTZE D JIS X 0208 Appendix 1 F=#E (CP932 EFE F 2 1))
Table 11.2: fFS{EAMEE ZDFEVAY X ~
=1

Some encodings are only supported for the data conversion and are not used as locale values (I58.1).

ASCII ¥ 1S0-8859 XFZ W DL S 1 N1 ~MINREBXFEL Y RAVWTIE. XFORBEAR (T I—F
U ERXFELY REEFEAERBUEEEKRLE I,

BARSEDZHD JIS X 0213 PREMICETHEEDNLOHD 11— RKRXFE v ~ (UCS, Unicode, ISO-10646-1) D &
SHZLNDNFESUNFLY LOBECE. N1 hT—5-FEE LATZLOR/FEEFERGDFET,

- BARZER(C(E. EUC & ISO/EC 2022 (Bl4& JIS X 0202)
« 1Z3J—RAIZIE. UTF-8 & UTF-16/UCS-2 & UTF-32/UCS-4

CNSICEALTE. X7ty hEXFRSIEARNOEICIE>ED E LEKRING D E T,
JI—RR=IJF —BORYI—EEDI—RR—ITXFEMNBT—TILEARFEL L TERTINTULE T,

=1

FEAEDRBILIYRFTLNTE Y RXZFICBEAUTASCH ERAICI—REHEBUTCULBREEEXTHULTTD
Ve EE3AHNEIHEDEIIN, ELHVWAARED C POFSLYPURLDT—F—&AT17IICT TR IS
EFENTUVBIRBIL I A —VYVENS UTF-8 A4 —V v hICEBRITIBRICIE. BBEINDIBREBIZOH
(C"shift-JIS” TIIECP932" EWLFE L & D: Ox5C - "\” & OX7E - "~ O ULHEWE, CNSHEED
EXZCEBEINET,



https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/ISO/IEC_8859-1
https://en.wikipedia.org/wiki/ISO/IEC_8859-2
https://en.wikipedia.org/wiki/ISO/IEC_8859-15
https://ja.wikipedia.org/wiki/ISO/IEC_8859-1
https://en.wikipedia.org/wiki/Code_page_850
https://ja.wikipedia.org/wiki/ISO/IEC_8859-1
https://ja.wikipedia.org/wiki/Microsoftコードページ932
https://ja.wikipedia.org/wiki/Shift_JIS
https://en.wikipedia.org/wiki/Code_page_936
https://ja.wikipedia.org/wiki/GB_2312
https://ja.wikipedia.org/wiki/GBK
https://ja.wikipedia.org/wiki/GB_18030
https://en.wikipedia.org/wiki/Code_page_949
https://ja.wikipedia.org/wiki/Extended_Unix_Code#.E9.9F.93.E5.9B.BD.E8.AA.9EEUC
https://en.wikipedia.org/wiki/Code_page_950
https://ja.wikipedia.org/wiki/Big5
https://en.wikipedia.org/wiki/Windows-1251
https://ja.wikipedia.org/wiki/Windows-1252
https://en.wikipedia.org/wiki/ISO/IEC_8859-15
https://ja.wikipedia.org/wiki/KOI8-R
https://ja.wikipedia.org/wiki/ISO/IEC_2022
https://ja.wikipedia.org/wiki/Extended_Unix_Code
https://ja.wikipedia.org/wiki/Shift_JIS
https://ja.wikipedia.org/wiki/Shift_JIS
https://ja.wikipedia.org/wiki/Microsoftコードページ932
https://ja.wikipedia.org/wiki/ASCII
https://ja.wikipedia.org/wiki/ISO/IEC_8859
https://ja.wikipedia.org/wiki/文字符号化方式
https://ja.wikipedia.org/wiki/文字符号化方式
https://ja.wikipedia.org/wiki/JIS_X_0213
https://ja.wikipedia.org/wiki/Universal_Character_Set
https://ja.wikipedia.org/wiki/Extended_Unix_Code
https://ja.wikipedia.org/wiki/ISO/IEC_2022
https://ja.wikipedia.org/wiki/UTF-8
https://ja.wikipedia.org/wiki/UTF-16
https://ja.wikipedia.org/wiki/UTF-32
https://ja.wikipedia.org/wiki/コードページ
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TV
recode(l) (X, +MEXEI L. iconv(l) & fromdos(l) & todos(l) & frommac(l) & tomac(l) EfHHIFED
B EDKEEERH L E T, FL<(F"info recode” ZE2EB T I\,

11.1.2 J71JUM UTF-8 TH DL iconv &{FHU\FESR

ROESICTBETFIRITPTIVNUTF-8 CIYI—REaNTULBE iconv(l) &> THRRETETF I,
$ iconv -f utf8 -t utf8 input.txt >/dev/null || echo "non-UTF-8 found”

TV
RIIDIE UTF-8 XFERDIFTB(CIFLEFIFRT - -verbose” 77 a v EELFE T,

11.1.3 iconv &> T T 7 1 ILR X

RIC, B—F LD RYU—F®DOEOS FTERINIZ D 7 1 ILZH SRR UTF-8 DD 7 T ILBICRB(LARE
BRI IXO)TRAIERLET,

#!/bin/sh
ENCDN=1is0-8859-1
for x in *;
do
mv "$x” "$(echo "$x” | iconv -f $ENCDN -t utf-8)”
done

“$ENCDN” Z#UE(C(Z. [HOS FTCTHUSNE I 77ILRAICAVSNIZTTEL DR 112R(CHDIYI—FT V5
EREELF I,

EOEEBMITIBSICIEZDEL ST 7T ILREBEI DI I 7TIIRATL(TARIORSATEDIA—F T3y
F)ZE mount8) A PV I VICHELFTEILAR (T YI—FT VD) (BB138B TV EBELTVYIVRL, #
NEARBEMD UTF-8 TY IV RSN T 71ILI R T LIC7cp -a”» IVYREMH>TIE—-LET,

11.1.4 {TRZH

TFEIRT7AILDT A=V bk, FIITREOL) I—K, FTSv kT4 —LKETY,

av
FSykTA—L | fTRO-F | kO | 10 & 16 X
—JU
Debian (unix) LF N 10 0A
MSDOS & Windows | CR-LF AMAJ | 1310 0D 0A
Apple @) Macintosh CR M 13 0D

Table 11.3: RLB TSV LT+ —L ETHITRAITILOY X ~

IR (EOL) 74—V w +EBTIO5 S LICEAL T, fromdos(l) & todos(l) & frommac(l) & tomac(l) (FFEE(C
BERTY, recode(l) EFRICIIEFT,

AR
python-moinmoin /3w —IJH®D wiki DF—5 —F®D Debian ¥ X7 L ED—FFF—45 —(&. MSDOS X5
WD CR-LF ZfTRI—RELTHVWE Y, H<FTLEBRFI—MRAUEESEFTI,
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=
AR

FEAEDIFT+I9— HIZ(E vimX° emacs ¥ gedit &) (F MSDOS X5 1 IILDITREEZBMICENDIRZ T T,

TV

MSDOS & Unix X517 JUHSEET B1TR RS 1 )L%&E MSDOS X5 1 JLICIHE—T BI(C(E. todos(l) EFESHKDD
(C’sed -e "/\r$/1s/$/\r/"" BEFESHRELODTFILUVTIT, BIXE. 2 DD MSDOS XTI T 71 ILE&E
diff3(1) ZFE>TV—IULZi&, ) todos (FETNDITIC CRZEBMIBDEVSDOMCNDEHTI,

11.1.5 S TZH

57 1-RERBIBZEOHOREONZIERTOTS LAV DIAHDET,

BaE bsdmainutils coreutils
TS XIR—X(CEMI 3 “col -x” expand
g/\—Zb\b’ﬂjlgﬁﬁﬁﬁﬁ vcol -h” unexpand

Table 11.4: bsdmainutils & coreutils /AW —IhMATEBIOAY VRN X ~

indent /SwT —IJ(CHD indent(l) IVV R CTOISLHFDRTA L IR—REFR(CV ITA—VvkLE
9,

vimA® emacs ENIT T+ S —TOTSLEFTRITEBRIFERT T, AIXE vimZEFES L, ”:set expandtab”
ELT:%retab” §3AVYRI—TIYXTHTEBRAERE T, CNETICEINDI(E. ”:set noexpandtab”
ELT”:%retab!” £E9B3IVIYRI—TVXTT,

11.1.6 BHFHEZRNETIT 55—

vim ZO5SLEEDT VYT II TV RERARANLE I T « 5 —(FRKERB<HETLWTUNESRFE/LA NP VAL
27714 A—VYLTEEELTT, CNSOIFT 59 —% UTF-8O5—JUFCUTF8 %ikx3 1YV —JU
FCHEATSCETREDHBERESNE T,

latin1 (is0-8859-1) FFBL AR TIRESI N BH VTR D Unix TF X LT 77 JL7u-file. txt” (. BHEIC vim &
FOTRDLIICLUTIRELEFRZ T,

$ vim u-file.txt

vim PORISHRNEEHIERBL. RH(E UTF-8 FISIEHARNEREL. ENALEF ATHEMN D ZER(C latinl &
REI BN SEEETT,

latin2 (is0-8859-2) FIZL AR TIRESINLEHVR—S Y RMD Unix 7F X LT 71 JL7pu-file. txt” (., vim &fF
DTRNDLSICUTIRELFKZE T,

$ vim '+e ++enc=latin2 pu-file.txt’

euc]P S ARNTHRESINIZEVHEHAD Unix TF X LT 77 IL7ju-file. txt” (& vimZEFE> TRDOKLSICL
TIREHRE I,

$ vim "+e ++enc=eucJP ju-file.txt’

shift-JIS RFB{E AT (&K D IERE(C(S: CPI32) TIRES NIZHVEAR®M MS-Windows T+ X T 7 1 JL”jw-File. txt”
(F. vimEFEO>TRDOLIIC LU TIREEFRF T,
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$ vim ’"+e ++enc=CP932 ++ff=dos jw-file.txt’

“trenc” WO ++fF” A U3 VEMLOTIT 77 IVABRHINIZEHE. Vim OV RS VRO :w” BRA U I FILD T
PAIWITF—=VYRTAIIFILOT7rILE LEZFTULFET, HIXIE7:w ++enc=utf8 new.txt” F& Vim IV
VRSAVHATIREI A VYV ROREIT 7TIVRBERBEIDCEEHETT,

vim Z VS5 AL THD mbyte.txt “multi-byte text support” &, “++enc” [CENDNDZOT —IUMEICRET DX 11.2%
2T\,

emacs J7=)—NTO5IS LEFEARDEEDETNTEET,

11.1.7 FL—YFF X +~EY

UFREOTvIR—IEHGHTFIRT7TILICEELT T, DTV INSEEEN D T B grep(l) FNE
AL Unix 7+ A RY—ILED TV IR—I(GERAT B EEICIERICERTY,

$ w3m -dump http://www.remote-site.com/help-info.html >textfile
BkklC. REAVLBCETHND T2 —VY RS TL—YTFF AT -5 —ZHHBEXRT T,
Y1

v —3 g DY 2 F—TJ—FK | B%EE
o "w3m -dump” IV Y RZfES HTML h'\5 7 F X
w3m Vi14,1:190 | 2828 | html - text N OZEE ) T
R =5z THE
html2text Vi2, 1:29 274 | himl - text gg;T)HTML METFARNDERI T+ (IS0
. “lynx -dump” OV YV RZ%Z{E>S HTIML A\57 F
lynx V:12,1:124 1935 html - text 2 AN T ~
. . »elinks -dump” OV RZ{ES HTML H\5 7
elinks V4, 1:24 1742 html - text T2 AN T ~
. . "links -dump” OV F%Zf>S HIML A\57F
links V4, 1:33 2302 | huml-text | o\
. . "links2 -dump” OVYFZ&{ES HTML H\5 7
links2 Vi1, I:12 5479 | html-text | 2 U8 e S
catdoc Vi12,1:124 | 686 MSWordqext,iﬁ%%vord I7AINETL =T F IR TeX [
- — ) \ CE
antiword Vi1, 1:8 589 MSWordateXt,é\ésword IrANETL=YTF AN ps (€&
pstotext V0, I:1 122 ps/pdf - text | PostScript & PDF J 7 7 JLH\5 7 F X <&
unhtml V:0, 1.0 40 html  text HTML J 7 1 ILh\ovV—07 v 75 5= HIkR
— \ S iy \
odt2txt Vi1, 112 60 odt — text gpf\nDOC“mem TFARDSTFIEAOERY

Table 11.5: PL—YFF X bF—5—HEY—ILDJ X~

1118 L—YFFX+F—5—E/N\1S5S1ETH—V VYV

RDEINCLTIL—YTFRIT—I—ENASTETH—V Y LHET T,

—_—

11.2 XML 7—5—

Extensible Markup Language (XML) (¥ E{LBEHRESZTNEDNHOV—D7 v FEETI,
XML.COM (C & B APIEREZR T L\,



http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
http://packages.qa.debian.org/w/w3m.html
http://packages.debian.org/sid/html2text
http://qa.debian.org/popcon-graph.php?packages=html2text
http://packages.qa.debian.org/h/html2text.html
http://packages.debian.org/sid/lynx
http://qa.debian.org/popcon-graph.php?packages=lynx
http://packages.qa.debian.org/l/lynx.html
http://packages.debian.org/sid/elinks
http://qa.debian.org/popcon-graph.php?packages=elinks
http://packages.qa.debian.org/e/elinks.html
http://packages.debian.org/sid/links
http://qa.debian.org/popcon-graph.php?packages=links
http://packages.qa.debian.org/l/links.html
http://packages.debian.org/sid/links2
http://qa.debian.org/popcon-graph.php?packages=links2
http://packages.qa.debian.org/l/links2.html
http://packages.debian.org/sid/catdoc
http://qa.debian.org/popcon-graph.php?packages=catdoc
http://packages.qa.debian.org/c/catdoc.html
http://packages.debian.org/sid/antiword
http://qa.debian.org/popcon-graph.php?packages=antiword
http://packages.qa.debian.org/a/antiword.html
http://packages.debian.org/sid/pstotext
http://qa.debian.org/popcon-graph.php?packages=pstotext
http://packages.qa.debian.org/p/pstotext.html
http://packages.debian.org/sid/unhtml
http://qa.debian.org/popcon-graph.php?packages=unhtml
http://packages.qa.debian.org/u/unhtml.html
http://packages.debian.org/sid/odt2txt
http://qa.debian.org/popcon-graph.php?packages=odt2txt
http://packages.qa.debian.org/o/odt2txt.html
https://ja.wikipedia.org/wiki/Extensible_Markup_Language
http://xml.com/

Debian Y 7L 2V X

213/ 244

Y1

JRwr— ®73Y | 2 F—D—R | 58
”:1source $VIMRUNTIME/syntax/html.vim”
vim-runtime V:19, 1:421 36201 | I\ | ZED>TY—XI—R%Z HTML (CERT B
@ Vim MACRO
— \ \ 7~ \
cxref V:0, 1:0 1190 | c—html E:Cé?f S LS latex 7 HTML AQRERY I
=h=]
2z ) — — = 7~ \ =
src2tex V20, 1:0 62 | NSk | ZSPOYVTAI—EDTXAQRRYIE(CE
[=1=]
source-highlight Z<{MY—XT—F% HIML & XHTML &
gn=Lant vio, 16 1989 | /\TS- b | LaTeX & Texinfo & ANSI HS— T X7 — Y —
> X & DocBook [C/\1 S MM ETER (C++)
%< (MY—XJ—F%& HTML & XHTML &
highlight V:0, 1.7 1084 | N\TS> b | LaTeX & Tex & AXSL-FO (C/\1 51 MIETE
¥ (C++)
grc V0, I:4 208 text—color | SNAABE{EY Tk (Python)
pandoc V:9, 1:45 168398] text - any NEY—2077w 712 /\—%S — (Haskel)
python3-docutils . . .. ReStructured 7 F X FXED XML AND T # —V¥
V:13, I:49 1777 text — any W BV T b (Python)
markdown V:0, 1:10 58 text - html i\ﬁeenr‘i()down text document formatter to (X)HTML
asciidoctor V:0, I:8 97 text  any AsciiDoc text document formatter to XML/HTML
(Ruby)
python3-sphinx | V6, 1:22 2791 text  any g)e}ig(l)ls;ured Text based document publication system
hugo V:0, I:5 52016 | text— html Markdown based static site publication system (Go)

Table 11.6: 7L —YFFXFT—5—&/N\1S51~TBY—ILDJX ~



http://packages.debian.org/sid/vim-runtime
http://qa.debian.org/popcon-graph.php?packages=vim-runtime
http://packages.qa.debian.org/v/vim-runtime.html
http://packages.debian.org/sid/cxref
http://qa.debian.org/popcon-graph.php?packages=cxref
http://packages.qa.debian.org/c/cxref.html
http://packages.debian.org/sid/src2tex
http://qa.debian.org/popcon-graph.php?packages=src2tex
http://packages.qa.debian.org/s/src2tex.html
http://packages.debian.org/sid/source-highlight
http://qa.debian.org/popcon-graph.php?packages=source-highlight
http://packages.qa.debian.org/s/source-highlight.html
http://packages.debian.org/sid/highlight
http://qa.debian.org/popcon-graph.php?packages=highlight
http://packages.qa.debian.org/h/highlight.html
http://packages.debian.org/sid/grc
http://qa.debian.org/popcon-graph.php?packages=grc
http://packages.qa.debian.org/g/grc.html
http://packages.debian.org/sid/pandoc
http://qa.debian.org/popcon-graph.php?packages=pandoc
http://packages.qa.debian.org/p/pandoc.html
http://packages.debian.org/sid/python3-docutils
http://qa.debian.org/popcon-graph.php?packages=python3-docutils
http://packages.qa.debian.org/p/python3-docutils.html
http://packages.debian.org/sid/markdown
http://qa.debian.org/popcon-graph.php?packages=markdown
http://packages.qa.debian.org/m/markdown.html
http://packages.debian.org/sid/asciidoctor
http://qa.debian.org/popcon-graph.php?packages=asciidoctor
http://packages.qa.debian.org/a/asciidoctor.html
http://packages.debian.org/sid/python3-sphinx
http://qa.debian.org/popcon-graph.php?packages=python3-sphinx
http://packages.qa.debian.org/p/python3-sphinx.html
http://packages.debian.org/sid/hugo
http://qa.debian.org/popcon-graph.php?packages=hugo
http://packages.qa.debian.org/h/hugo.html
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* ”What is XML?”

» ”What Is XSLT?”

» ”What Is XSL-FO?”
* "What Is XLink?”

11.2.1 XML [CE8 T BEARAEV ~

XML TF+ XL EE&DEHIML DK DICERRT T, CNEFSE—DDXENSEHD T4 —VY DT~
Ty rBETEEDLSCHEDTT, BHEY XML X FLND—D(FZ CTHEDTLIS dochook-xs1 /3w T —IT
EP

B XML T 7 1T IUERD L SFEENL XML EE CXI—KULET,

<?xml version="1.0" encoding="UTF-8"?>

XML BEZOEAN VAV IRIROELSICY—DTFvTFEINFE,

<name attribute="value”>content</name>

ZD XML BR(IROEEFZFE>TY—OF7 v TETNT T,

<name attribute="value” />

LEEFIhm attribute="value”” (374 3V TY,
XML AOIXY LTI IVIERDESICIY—D T vITIEInNEzd,
<!-- comment -->

Y07y TEEBMY BUMN, XML (FROXFICEELUTCHAIERINEI YT T &BLOABTEDLRET
BEBERHDIET,

BRERIN I VT 7+ N O
&quot; " 5™
&apos; T PRXROT
&lt; <:HF

&gt; >: U E

&amp; &: 7V IR

Table 11.7: XML CHERIEEINTULSI IV RY—NDU X~

s
<
/.

"< ERFTRIVEI-RPILAYRCEMEREIE A

ot

IR
When SGML style user defined entities, e.g. "&some-tag;"”, are used, the first definition wins over others. The
entity definition is expressed in "<!ENTITY some-tag "entity value”>".

xR

XML DY =07 v IR TR2OASHDEHEDET (Hd5T7—F—&EARABLLTTOHNTRVEI—MBEEL
TTHN) BEUER > TINTULBIRD, i) XML DEHA(IILFRAIAEERX S 1)L — S SEEEME (XSLT) &S
EEDTEMBPILMFETY,



http://www.xml.com/pub/a/98/10/guide0.html
http://xml.com/pub/a/2000/08/holman/index.html
http://xml.com/pub/a/2002/03/20/xsl-fo.html
http://xml.com/pub/a/2000/09/xlink/index.html
https://ja.wikipedia.org/wiki/HyperText_Markup_Language
https://ja.wikipedia.org/wiki/XSL_Transformations
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11.2.2 XML W03

YLERATRER A 1)U — 558 (XSL) DK S XML T 7 7 L& IR (CRARIBELY — ILIERILES D E 9,

BRI, BLKTERZ XML I7 I E—EBEDE. WHIED T4 —Y Y hAEHLRAIREL XS T ILY — EED
18 (XSLT) &> TR TEET,

DA—=NYrATI 0 AIRAIERS 1LY — S5 (XSL-FO) MT 4 —V v hDROHDEX ELBIEFTI,
fop /v —3(E Java TOT S LSEE (CHTFET B /6D Debian D main 7—HN-1 T TIEFR T, CDed. LaTeX
J—RMA XML H'5 XSLT &> TEE/ER TN, DVI A° PostScript X2 PDF FEND Y >3 T)VIE T 7 1 JUM LaTeX
JRT LEFEO THEREINE T,

SRwr—3 #73Y | 57 | F-0—k | 5
docbook-xmT 1:362 2134 | xml DocBook FfF XML RF a1 XV 57 JES (DID)
o DocBook XML & XSLT @ > CEE7 DR T W
docbook-xs1 V:10, 1:1137 14870 | xml/xslt ~AKET 3 XSL 257 )by —
o XSLT OVY RSV 7OEXVYTK (XML -
xsltproc V:16, 1:87 162 xslt XML, HTML, plain text, )
xmlto Vi1, 1117 130 xml/xslt XSLT ZAHUWLT XML A ' 5ECADEEY J ~
fop V:0, I:15 285 xml/xsl-fo Docbook XML 7 7 1 JL%Z PDF (C &4
. XSLT %Z{#> T Docbook 7 7 7 JL%Z DVI,
dblatex V:3, I:12 4643 | xml/xslt PostScript, PDF ST AZ5E
dbtoepub V:0, I:0 37 xml/xslt DocBook XML V5 .epub AD IV /N—H —

Table 11.8: XML W —JL(DJ X I~

XML (JEBE—fLVY—2D 7w FEE (SGML) DY T Y RED T, RFIXY XY 1 IUEBSURIESEE (DSSSL)
Z 0 SGML A& U CHIFRIBEL L&Y — L TRIRTE X T,

g1

VT —3 RFaV 2 F—O—k | B4R

openjade VL, 1:30 1019 | dsssl I%S?(H)&/I)EC 10179: 1996 Z#XE DSSSL 7Ot vH (B

docbook-dsssl V:0, I:16 2605 xml/dsssl %?%BSO%EEL?E§§E%§H£JDZ SZSL_zg :jﬁ :]3 S_S|S\L
docbook2* OV R CDSSSL&EED>T

docbook-utils | V:0,1:12 287 | xml/dsssl ET";BS;’I‘IDZ; JJ%@?%Z{%’;T?EBM;
-

sgml2x V:0, I:0 90 SGML/dsssl DBSGS)%};S;LL:J_ ~Z8ES SGML 4> XML 7t

Table 11.9: DSSL W—JLD'J X

TV
GNOME @ yelp (& DocBook XML 7 7 1 J)L%E X LICAFHBERSRTRITDOTRLENTT,

11.2.3 XML =—5 —H

DT+ —< v EHSUTEMESE HTML &EH XML OF—5 —&ERHBEHEF I,



https://ja.wikipedia.org/wiki/Extensible_Stylesheet_Language
https://ja.wikipedia.org/wiki/XSL_Transformations
https://ja.wikipedia.org/wiki/XSL_Transformations
https://ja.wikipedia.org/wiki/XSL_Formatting_Objects
https://ja.wikipedia.org/wiki/Java
http://packages.debian.org/sid/docbook-xml
http://qa.debian.org/popcon-graph.php?packages=docbook-xml
http://packages.qa.debian.org/d/docbook-xml.html
http://packages.debian.org/sid/docbook-xsl
http://qa.debian.org/popcon-graph.php?packages=docbook-xsl
http://packages.qa.debian.org/d/docbook-xsl.html
http://packages.debian.org/sid/xsltproc
http://qa.debian.org/popcon-graph.php?packages=xsltproc
http://packages.qa.debian.org/x/xsltproc.html
http://packages.debian.org/sid/xmlto
http://qa.debian.org/popcon-graph.php?packages=xmlto
http://packages.qa.debian.org/x/xmlto.html
http://packages.debian.org/sid/fop
http://qa.debian.org/popcon-graph.php?packages=fop
http://packages.qa.debian.org/f/fop.html
http://packages.debian.org/sid/dblatex
http://qa.debian.org/popcon-graph.php?packages=dblatex
http://packages.qa.debian.org/d/dblatex.html
http://packages.debian.org/sid/dbtoepub
http://qa.debian.org/popcon-graph.php?packages=dbtoepub
http://packages.qa.debian.org/d/dbtoepub.html
https://ja.wikipedia.org/wiki/Standard_Generalized_Markup_Language
https://ja.wikipedia.org/wiki/Document_Style_Semantics_and_Specification_Language
http://packages.debian.org/sid/openjade
http://qa.debian.org/popcon-graph.php?packages=openjade
http://packages.qa.debian.org/o/openjade.html
http://packages.debian.org/sid/docbook-dsssl
http://qa.debian.org/popcon-graph.php?packages=docbook-dsssl
http://packages.qa.debian.org/d/docbook-dsssl.html
http://packages.debian.org/sid/docbook-utils
http://qa.debian.org/popcon-graph.php?packages=docbook-utils
http://packages.qa.debian.org/d/docbook-utils.html
http://packages.debian.org/sid/sgml2x
http://qa.debian.org/popcon-graph.php?packages=sgml2x
http://packages.qa.debian.org/s/sgml2x.html
https://ja.wikipedia.org/wiki/GNOME
https://ja.wikipedia.org/wiki/DocBook
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RvTr—3 RFIY ;{ F—D—R | 5
\ S 75108\ —
man2html V:0, I:2 138 manpageahtmlrf)npage A5 HIML AQEIRY T b (CCI TR
doclifter V:0, I:0 451 troff - xml troff 77\S DocBook XML NDZEEEY T ~
texizhtml V:0, I:6 1833 | texi—html | Texinfo 'S5 HTML NODOEEEY T ~
7 \ S iy

info2www Vi, I:2 76 info - html EN£)1nfo S HIML ADEB Tk (COLTR

o Microsoft Word /'S5 HTML ¥ LaTeX FANDX =
wv V:0, I:5 741 MSWord — any L) T
unrtf V0, I:3 148 rtf  html RTF A5 HTML ENOXEZHEU T~

. OpenOffice.org SXW X &EH'S DocBook XML ~D
ooo2dbk V:0, I.0 217 sxw — xml 54 ) T

. WordPerfect 5.0 £ 5.1 7 7 TJLH'5 TeX & LaTeX
wp2Xx V:0, I:0 202 WordPerfect—»alg troff & GML & HTML AN T

Table 11.10: T+ X T —5—FHY—)LDJ X ~

11.2.4 The XML data lint

JE XML O HTML J 7 T ILDIFEGIF. CNS5SEBEHH D XML ThD XHTML ([CEBTEF I, XHIML [d XML

W— )L CUIETEF T,

Syntax of XML files and goodness of URLs found in them may be checked.

SRy —3 K73y | 50| 55

libxml2-utils | V:18,1:209 | 180 | xml «—»htmlﬁxht)fl\‘lni\l g%t(l{}m()a&é%%éiiga /Uxixlf ;:Jb
tidy Vi1, 11 84 xmbhtmbxht%{%&i%f‘ygz}l‘ygvj'\tujz_
weblint-perl V0, I:1 32 lint I\jT;/I::ﬁHGD:J\JS"UDZE-ilJ\BE@YﬁS?—I‘35
linklint V:0, 1:0 344 | link check E%Eigs&l YOVIRETIYITTRAY

Table 11.11: XML ZBFHIRI'Y—I)LDY X

—EEES XML MERENNE, XSLTRMEFE>  CTY—I 7 v I VFFIRHFICETOWTT 59 —&=HHEFR

E=I

11.3 1w ra5

Unix QDtroff 7O5 S LIRY) AT&T CHEINK Lz, ZNEVIR—IZERT D (CBEBEONI T,

Donald Knuth K(C K D TER S NIE TeX (FFFE(CBAEHBRY —ILTT T 70 MEETT, &= Leslie Lamport 5
[CKDTEMNE LaTeX [ TeX DANDE LRIV T O I EQREICLE T,

11.3.1

roff 51 v r« 5

GIRMIIC (F roff NEXL Unix T F X RS XF LTI roff(7) & groff(7) & groff(l) & grotty(l) & troff(l)
& groff_mdoc(7) & groff_man(7) & groff_ms(7) & groff_me(7) & groff_mm(7) &”info groff” Z&ET

IAN



http://packages.debian.org/sid/man2html
http://qa.debian.org/popcon-graph.php?packages=man2html
http://packages.qa.debian.org/m/man2html.html
http://packages.debian.org/sid/doclifter
http://qa.debian.org/popcon-graph.php?packages=doclifter
http://packages.qa.debian.org/d/doclifter.html
http://packages.debian.org/sid/texi2html
http://qa.debian.org/popcon-graph.php?packages=texi2html
http://packages.qa.debian.org/t/texi2html.html
http://packages.debian.org/sid/info2www
http://qa.debian.org/popcon-graph.php?packages=info2www
http://packages.qa.debian.org/i/info2www.html
http://packages.debian.org/sid/wv
http://qa.debian.org/popcon-graph.php?packages=wv
http://packages.qa.debian.org/w/wv.html
http://packages.debian.org/sid/unrtf
http://qa.debian.org/popcon-graph.php?packages=unrtf
http://packages.qa.debian.org/u/unrtf.html
http://packages.debian.org/sid/ooo2dbk
http://qa.debian.org/popcon-graph.php?packages=ooo2dbk
http://packages.qa.debian.org/o/ooo2dbk.html
http://packages.debian.org/sid/wp2x
http://qa.debian.org/popcon-graph.php?packages=wp2x
http://packages.qa.debian.org/w/wp2x.html
http://packages.debian.org/sid/libxml2-utils
http://qa.debian.org/popcon-graph.php?packages=libxml2-utils
http://packages.qa.debian.org/libx/libxml2-utils.html
http://packages.debian.org/sid/tidy
http://qa.debian.org/popcon-graph.php?packages=tidy
http://packages.qa.debian.org/t/tidy.html
http://packages.debian.org/sid/weblint-perl
http://qa.debian.org/popcon-graph.php?packages=weblint-perl
http://packages.qa.debian.org/w/weblint-perl.html
http://packages.debian.org/sid/linklint
http://qa.debian.org/popcon-graph.php?packages=linklint
http://packages.qa.debian.org/l/linklint.html
https://ja.wikipedia.org/wiki/Roff
https://ja.wikipedia.org/wiki/TeX
https://ja.wikipedia.org/wiki/LaTeX
https://ja.wikipedia.org/wiki/Roff
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RvTr—3 RFIY ;{ F—D—R | 5
texlive V4, 1:41 56 (La)TeX fHRR. RIE. EIRIDTEHD TeX V' X5 Ln
groff V:2, .47 10557 | troff GNUtoff 7 ¥ X T4 —V7rvVII T L

Table 11.12: 51 FEREVY—ILDU X ~

groff /8w —I%& 44V +—)LFBE”/usr/share/doc/groff/” FIC7-me” VO OICEAT 3 RUVAMEPS
EZERZENHT I,

TV

"groff -Tascii -me -"(FANSI IXT—FI—REZCIL—VT7FILZEEBRLETT, ELYIR—=TID
KOEZLDOMH " EFTHEARRLVBERIICIE. ORI DIC"GROFF_NO_SGR=1 groff -Tascii -me
S EEVET,

TV
groff MERLZH" " ETF X SMNSHEIRT B(CE. ENZE'col -b -x" TI1ILF—-LFET,

11.3.2 TeX/LaTeX

TeXLive VI RODIFP—FT«XARJE1—Y3aVEREL TeX Y XFTLERBHUFE T, texlive X5 /3w —3
[F. (FEAED—RERS XD+ TeX Live /ST —IDF EEHBREIZBHLF T,

TeX & LaTeX (LR T %< HEEENRFNARIGET T,

* The teTeX HOWTO: The Linux-teTeX Local Guide

« tex(1)

- latex(1)

« texdoc(1)

« texdoctk(1)

+ ”The TeXbook”, Donald E. Knuth Z (Addison-Wesley)

+ ”LaTeX - A Document Preparation System”, Leslie Lamport 2 (Addison-Wesley)

+ ”The LaTeX Companion”. Goossens & Mittelbach & Samarin 2 (Addison-Wesley)

CNEEL>EERDTHERIRIETT, Z<DSGMLUBY IR EINENVIIVROTFIRMBY D REL
TLWET, ZLOANREmacs 0 VimEY —XDI T —ELTHES—A, lyx v —INBEHT S Lyx &
texmacs /3w —I DR T D GNU TeXmacs (FFE/E LaTeX DWYSIWYG RERIBZRBHELE I,

DA YSAVIY—IBFIFREETT,

« TEX Live 771 K - TEX Live 2007 (*/usr/share/doc/texlive-doc-base/english/texlive-en/live.htm1”)
(texlive-doc-base /SwT—2))

+ A Simple Guide to Latex/Lyx

» Word Processing Using LaTeX

* Local User Guide to teTeX/LaTeX



http://packages.debian.org/sid/texlive
http://qa.debian.org/popcon-graph.php?packages=texlive
http://packages.qa.debian.org/t/texlive.html
http://packages.debian.org/sid/groff
http://qa.debian.org/popcon-graph.php?packages=groff
http://packages.qa.debian.org/g/groff.html
https://ja.wikipedia.org/wiki/マクロ_(コンピュータ用語)
https://en.wikipedia.org/wiki/ANSI_escape_code
https://en.wikipedia.org/wiki/TeX_Live
https://en.wikipedia.org/wiki/TeX_Live
https://ja.wikipedia.org/wiki/TeX
https://ja.wikipedia.org/wiki/LaTeX
http://www.tldp.org/HOWTO/TeTeX-HOWTO.html
https://ja.wikipedia.org/wiki/Standard_Generalized_Markup_Language
https://ja.wikipedia.org/wiki/Emacs
https://ja.wikipedia.org/wiki/Vim
https://ja.wikipedia.org/wiki/LyX
https://ja.wikipedia.org/wiki/GNU_TeXmacs
https://ja.wikipedia.org/wiki/LaTeX
https://ja.wikipedia.org/wiki/WYSIWYG
http://www.stat.rice.edu/~helpdesk/howto/lyxguide.html
http://www-h.eng.cam.ac.uk/help/tpl/textprocessing/latex_basic/latex_basic.html
http://supportweb.cs.bham.ac.uk/documentation/LaTeX/lguide/local-guide/local-guide.html
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NERKSZLKHEDETXFIS—EFHRKEITBIERASH DT I .COMBEOERICIE(ELL(F”/etec/texmf/texmf . d/ 95N
EWRE L update-texmf(8) EE{TI B & T)”/etc/texmf/texmf.cnf” FDT— LD E B LIBIE LT
NEWVWFFEE Ao

AR

COIT7TAWICEBRELEYIODFEAEETARAEINT T, COHXEIF7H5 10728 IX Y LT \input
manmac \proofmodefalse” ZEBIMT D& tex(l) CRIBTET DI EEMUVEERHD I T, 7VS1V/\—T3
VEBESDTIIEL ZOAR (E5(C Donald E. Knuth KICKDETOAR) EBATNIHE@M<ENNHET I, LN
L. ZOY—XIE TeX DATDIEICRUVEITT !

11.3.3 Va1 7ILR—IEBEICHIRI

RODIV Y RTVYIR—I% PostScript CTEFLHIRITEE Y,

$ man -Tps some_manpage | lpr

11.3.4 Y Z a7 )bR—IDIER

FL—YH troff J#—V Wk TYYR—I (V1 T7IR—) BB BEFARETT . ZNEIERT BAILI—/3
wIT—IRHDET,

Ryt — ®73Y | 57 | F-0—k | 5
NS ANDEHE
docbook-to-man | V:0,1:10 191 SGML—»manpagDEOCBOOk SGML 115 roff man ¥ I LIADEERYJ
help2man V:0,1:8 542 text - manpage --help NS DBEIV Y R—TERY T ~
info2man V:0, 1:0 134 info » manpage GNU info 7\5 POD MV I R—IANDEEY T ~
= — \ = < OS_ =7 2 /\W:R
txt2man V0, I:1 112 text -~ manpage %5’@ ASCI T F XIS VY R=IERNE

Table 11.13: Y Y R—IVEREREIT D/ vIr—I DU X ~

11.4 ENRIFIREST —5 —

Debian ¥ X 7 L L TIZENRIAIBEIL T — 5 — (3 PostScript 7 # —V W~ TCRIBEINE I, i@ Unix FIRIS X T L
(CUPS) (FFE PostScript U VARADS I FID/I NV O TV RFOTSLE LT Ghostscript ZERAL E 9,

11.4.1 Ghostscript

EORIS— 5 —BDOZG(E S X FBiRE £ M 9 D Ghostscript & (LS PostScript (PS) 1 9 —TF U S TY,

TV
"gs -h" &9 3 & Ghostscript DERENRRRINF T,



https://ja.wikipedia.org/wiki/Roff
http://packages.debian.org/sid/docbook-to-man
http://qa.debian.org/popcon-graph.php?packages=docbook-to-man
http://packages.qa.debian.org/d/docbook-to-man.html
http://packages.debian.org/sid/help2man
http://qa.debian.org/popcon-graph.php?packages=help2man
http://packages.qa.debian.org/h/help2man.html
http://packages.debian.org/sid/info2man
http://qa.debian.org/popcon-graph.php?packages=info2man
http://packages.qa.debian.org/i/info2man.html
http://packages.debian.org/sid/txt2man
http://qa.debian.org/popcon-graph.php?packages=txt2man
http://packages.qa.debian.org/t/txt2man.html
https://ja.wikipedia.org/wiki/PostScript
https://ja.wikipedia.org/wiki/Common_Unix_Printing_System
https://ja.wikipedia.org/wiki/Common_Unix_Printing_System
https://ja.wikipedia.org/wiki/Ghostscript
https://ja.wikipedia.org/wiki/PostScript

Debian Y 7L 2V X 219/ 244

SR — ®7av | 57| s
ghostscript V:184,1:569 | 195 GPL R Ghostscript PostScript/PDF - Y5 —7 U745

. . SE ==
ghostscript-x V5, 153 87 iPE@E/j%Tiscrlpt PostScript/PDF ¥ YA —TUS - X 7«1 X7

Tibpoppleri02 V:42,1:294 4274 | xpdf DFE2I—J—REPDF L VUV TSATSU—
Libpoppler-glibs ooy 1460 | 484 | PDF L YU YHS1TSU— GLib EHEES 175U —)

PDF LS V5 =>+17TJ>"J—H CMaps (CIK HR—k:
Adobe-*)

poppler-data V:83, 1:597 13089

Table 11.14: Ghostscript PostScript 1 5 —2U 5 MY X ~

1142 2 DD PSX PDF J 71 JLEV—Y

2 DO PostScript (PS) A° Portable Document Format (PDF) 2 7 -7 JU(Z Ghostscript ® gs(1) DM D> TV —ITEFET,

$ gs -q -dNOPAUSE -dBATCH -sDEVICE=pswrite -sOutputFile=bla.ps -f fool.ps foo02.ps
$ gs -q -dNOPAUSE -dBATCH -sDEVICE=pdfwrite -sOutputFile=bla.pdf -f fool.pdf foo2.pdf

EE
PDF (&, POXTSY I 4#—LOHIRIRIEED # —V v & U TIABBICEON T T, REMICUV DH\DIEM
BEBEC MRS NTUD, EEPS 74—V WV kT,

TV
OAVYRSAUDIBE. psutils /SwH—Ithd) psmerge(l) EM IV YV R PostScript XE&IRIEFTDDIC
ERTY, pdftk /SwT—ID pdftk(l) £ PDF XEZEZIRIEFTDDICENTY,

11.4.3 HIRIAIRET—A—1—F 1+ UF v —

FIRIAIEE S T — 5 —(CAVSRD/ Ny T —IREEDB(CLEED E LT,

11.4.4 CUPS %={F> CHIRI

Common Unix Printing System (CUPS) MM T S, 1p(1) & lpr(1) IV YV ROMEANEIRITIEEE T — 5 —DEIRIZE 7
29 LMETBA T a VERELET,
MFOOIVYRORDUEDEFEVN—DD T 71 ILICXT U 3EOEIRIZE R—VIBICHIR TTEE T,

$ Ip -n 3 -0 Collate=True filename
$ lpr -#3 -0 Collate=True filename
ac5lc, AVYRSTVHIRIEF T3 VICEMTUVS K S(C”-0 number-up=2” 42”-0 page-set=even”,

”-0 page-set=odd” 2”-0 scaling=200” t°”-0 natural-scaling=200" ENHIRIA T a v &EFE>THR
BLMETEFET,



http://packages.debian.org/sid/ghostscript
http://qa.debian.org/popcon-graph.php?packages=ghostscript
http://packages.qa.debian.org/g/ghostscript.html
https://ja.wikipedia.org/wiki/Ghostscript
http://packages.debian.org/sid/ghostscript-x
http://qa.debian.org/popcon-graph.php?packages=ghostscript-x
http://packages.qa.debian.org/g/ghostscript-x.html
http://packages.debian.org/sid/libpoppler102
http://qa.debian.org/popcon-graph.php?packages=libpoppler102
http://packages.qa.debian.org/libp/libpoppler102.html
http://packages.debian.org/sid/libpoppler-glib8
http://qa.debian.org/popcon-graph.php?packages=libpoppler-glib8
http://packages.qa.debian.org/libp/libpoppler-glib8.html
http://packages.debian.org/sid/poppler-data
http://qa.debian.org/popcon-graph.php?packages=poppler-data
http://packages.qa.debian.org/p/poppler-data.html
https://ja.wikipedia.org/wiki/CJKV
https://ja.wikipedia.org/wiki/PostScript
https://ja.wikipedia.org/wiki/Portable_Document_Format
https://ja.wikipedia.org/wiki/Portable_Document_Format
https://ja.wikipedia.org/wiki/PostScript
https://ja.wikipedia.org/wiki/Common_Unix_Printing_System
http://localhost:631/help/options.html
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SRur— ®73v | 57 | F-0—K | 5
s ] ] pdf - ps,text, | PDF 1—> U5+ —: pdftops, pdfinfo,
poppler-utils V:172,1:439 | 717 pdfimages, pdftotext, pdffonts
psutils V:9, 1:82 219 ps - ps PostScript XEZEE'Y—)U
poster V:0, 1:4 58 ps - ps PostScript R—I NS KIERIA5T—&ED
. L text - ps, ASCII 7F X FH'5 PostScript AV HTML 5\ RTF H\
enscript Vi1, 117 2132 html, rtf Pretty-Print NDZ
: — 7 \ m‘f 15
a2ps V4, 112 3648 | text ps ﬁj?EE PostScript ([CEHT Y T~ EBEIRIY
pdftk 1:46 28 pdf - pdf PDF XEZ'Y—)L: pdftk
html2ps V:0, I:3 261 html - ps HTML H\5 PostScript NOZEEY T ~
gnuhtml2latex V0, I:1 27 html - latex | html 7\5 latex NDZEEY T ~
latex2rtf V0, I:5 480 latex — rtf LaTeX H'5 MS Word Can®)d RIF NENXERIB
. PostScript 7\5 EPS (7 7 JLEEH PostScript)
ps2eps V:2, I:50 99 ps — eps DY) T
oo HAZBRFEETR— TE D Text H'5S PostScript
ez2ps V:0, .0 109 text — ps AT T
impose+ V:0, 1.0 119 ps — ps PostScript 1—7 v J 71—
%< MY —X1—F (C, C++, Java, Pascal, Perl,
trueprint V:0, I:0 149 text - ps Pike, Sh, Verilog) 0 PostScript ND¥EEFIRI (C S
E
o PDF S X T —JLAIORO RILTZT 1+ DX
pdf2svg V:0, 1.4 30 ps — svg (SVG) T4 —T Y RADEEY T |~
\— — W RZARS \
pdftoipe V-0, 1:0 65 b ipe 1|>\DF MSIPED XML J# —V W EADOEBEY D
Table 11.15: UYL TESZT—5F—NDIA1—FT1IVF7—NDJX
Sy — #®7av | 27 | F-0—K | 5
sharutils Vi3, 144 1415 | X—JL shar(1) & unshar(1) & uuencode(1) &
uudecode(1)
w — =7 o= WEE \ .
mpack VL 14 108 MIME MIME X v E—IDRFSEEERFSEDY TH:
mpack(1) & munpack(1)
Microsoft DHD T 4 —V v
tnef V:0, I:9 110 ms-tnef 7 application/ms-tnef” & - 0 MIME 775 v F
X % B
RKDITA—VvrOIYVI—F=-E71—-5F—:
uudeview V:0, 1.4 109 X—)b uuencode, xxencode, BASE64, quoted printable,

BinHex

Table 11.16: X—JLFT—5 —BBREFHNIT B/ vT—IDYU X~



http://packages.debian.org/sid/poppler-utils
http://qa.debian.org/popcon-graph.php?packages=poppler-utils
http://packages.qa.debian.org/p/poppler-utils.html
http://packages.debian.org/sid/psutils
http://qa.debian.org/popcon-graph.php?packages=psutils
http://packages.qa.debian.org/p/psutils.html
http://packages.debian.org/sid/poster
http://qa.debian.org/popcon-graph.php?packages=poster
http://packages.qa.debian.org/p/poster.html
http://packages.debian.org/sid/enscript
http://qa.debian.org/popcon-graph.php?packages=enscript
http://packages.qa.debian.org/e/enscript.html
http://packages.debian.org/sid/a2ps
http://qa.debian.org/popcon-graph.php?packages=a2ps
http://packages.qa.debian.org/a/a2ps.html
http://packages.debian.org/sid/pdftk
http://qa.debian.org/popcon-graph.php?packages=pdftk
http://packages.qa.debian.org/p/pdftk.html
http://packages.debian.org/sid/html2ps
http://qa.debian.org/popcon-graph.php?packages=html2ps
http://packages.qa.debian.org/h/html2ps.html
http://packages.debian.org/sid/gnuhtml2latex
http://qa.debian.org/popcon-graph.php?packages=gnuhtml2latex
http://packages.qa.debian.org/g/gnuhtml2latex.html
http://packages.debian.org/sid/latex2rtf
http://qa.debian.org/popcon-graph.php?packages=latex2rtf
http://packages.qa.debian.org/l/latex2rtf.html
http://packages.debian.org/sid/ps2eps
http://qa.debian.org/popcon-graph.php?packages=ps2eps
http://packages.qa.debian.org/p/ps2eps.html
http://packages.debian.org/sid/e2ps
http://qa.debian.org/popcon-graph.php?packages=e2ps
http://packages.qa.debian.org/e/e2ps.html
http://packages.debian.org/sid/impose+
http://qa.debian.org/popcon-graph.php?packages=impose+
http://packages.qa.debian.org/i/impose+.html
http://packages.debian.org/sid/trueprint
http://qa.debian.org/popcon-graph.php?packages=trueprint
http://packages.qa.debian.org/t/trueprint.html
http://packages.debian.org/sid/pdf2svg
http://qa.debian.org/popcon-graph.php?packages=pdf2svg
http://packages.qa.debian.org/p/pdf2svg.html
https://ja.wikipedia.org/wiki/Scalable_Vector_Graphics
https://ja.wikipedia.org/wiki/Scalable_Vector_Graphics
http://packages.debian.org/sid/pdftoipe
http://qa.debian.org/popcon-graph.php?packages=pdftoipe
http://packages.qa.debian.org/p/pdftoipe.html
http://packages.debian.org/sid/sharutils
http://qa.debian.org/popcon-graph.php?packages=sharutils
http://packages.qa.debian.org/s/sharutils.html
http://packages.debian.org/sid/mpack
http://qa.debian.org/popcon-graph.php?packages=mpack
http://packages.qa.debian.org/m/mpack.html
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
http://packages.debian.org/sid/tnef
http://qa.debian.org/popcon-graph.php?packages=tnef
http://packages.qa.debian.org/t/tnef.html
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
http://packages.debian.org/sid/uudeview
http://qa.debian.org/popcon-graph.php?packages=uudeview
http://packages.qa.debian.org/u/uudeview.html
https://ja.wikipedia.org/wiki/Uuencode
https://en.wikipedia.org/wiki/Xxencode
https://ja.wikipedia.org/wiki/Base64
https://ja.wikipedia.org/wiki/Quoted-printable
https://ja.wikipedia.org/wiki/BinHex
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11.5 X—J)L7—5—ZiA

TFIRT I —EBDROHDORD/INvT—IREZFDBICLEFTDH U,

TV
The Internet Message Access Protocol version 4 (IMAP4) server may be used to move mails out from proprietary
mail systems if the mail client software can be configured to use IMAP4 server too.

11.5.1 X—JLF—59—DERK

Mail (SMTP) data should be limited to series of 7 bit data. So binary data and 8 bit text data are encoded into 7 bit format with
the Multipurpose Internet Mail Extensions (MIME) and the selection of the charset (see Z& 11.2).

BEDOXA—)LALL—IT4—7 v kI RFC2822 (REC822 DEHFHIR) (CLDEHZINS mbox 74—V VLTI,
mbox(5) (mutt /YW —I MM ZE2BT IO,

NS EDBE(TEA L BE Y EXENEL\D TISO-8859-1 XF LW k& &EE(Z”Content -Transfer -Encoding:
quoted-printable” MBEE X —JLICEDONT T, BMNDTF X LM UTF-8 FE{bINEHZS. (FEAER7EY
X ZFILD T”Content -Transfer-Encoding: quoted-printable” MXAEONZ T,

BAZECF. TFIXRE7EY CULTHL ZHIEHRIIC Content -Type: text/plain; charset=IS0-2022-JP”
BX—=JUIfEDONF T, LML, FHL Microsoft ¥ X T LISBEELESHEL (C Shift-JIS TA—ILFT—5F—&ZEDHE
LNEEA. BAEDTF I SMUTF-8 TRBIEINBIHEE, Z<ND8EY LT—F—ZEZL DT Basebd MAIA
FEONTT, MDT7ITDEECERRIEERTT .

TR
If your non-Unix mail data is accessible by a non-Debian client software which can talk to the IMAP4 server, you
may be able to move them out by running your own IMAP4 server.

R
EUMDX =LA L= T4 =V v hEMEOTUVSBIHFE, mbox T+ =V v LICBE#TIDNRVE—STI,
mutt(l) DL SENAI S 7Y ETFOTSLRBTNISIFRICERTT,

X— LR ZOARABIE procmail(l) & formail(l) EFE>TEAVE—I(CHEITETF T,

X=X vt—I (I mpack /v T —T(CH D munpack(l) (FE Tz (FMtOEBERY—)L) &> THIE L T MIME &F
BlEENERBZERDEE T,

11.6 55T DXF—59—Y—)L

FIRIBIEE S 7 — 5 —(ICAVSRD/ N v T —IREFDB(CLEETD F LT,

TV
aptitude(8) MIEFRFXIR"~Gworks-with: :image” (B2.2.68R T3 V) Z@ > CISHLDIERY —ILEELF
L&D

gimp(1) DL S GUI OIS LRIEEICBATIT M. imagemagick() ENIVIY RS A IWY—ILIEIR DU T~
T XA—JRFEBEML T D DICHERICEFTT,



https://ja.wikipedia.org/wiki/Internet_Message_Access_Protocol
https://ja.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://ja.wikipedia.org/wiki/Multipurpose_Internet_Mail_Extensions
http://tools.ietf.org/html/rfc2822
https://ja.wikipedia.org/wiki/Base64
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RvTr—3 RFIY ;1’ F—D—R | 5
@ e .
gimp V:53, 1:272 19767 E—b'ﬁap) GNU 7 X—IREZO5 5 I
B .
imagemagick 1:326 176 Eiﬁap) BESRBETOIS A
] . .
graphicsmagick | V:2,1:15 5445 L_bli{tgiap) BRIREZTOS S L (imagemagick DT #—21)
o [EER GTK [CE D < SANE (Scanner Access Now Easy) FH
xsane Vi3 1148 | 2339 | o P XL IaY LTk
]
netpbm V:24,1:336 | 8200 E—b'i{f;ap) ERE Y — )l
3 77 \ ) —
icoutils V:9, 1:65 221 | png e ico(bitmap S_W“fjo:%%’ ;'tﬁ:('f;] T:zz 1C0)J JLE PNG J
scribus Vi1, 1:20 30234 | PPAUSVCT g s DTP T5 + 51—
Libreoffice-dray y.q\ 1408 | 13442 %ﬁor) LibreOffice office X ¥ — b~ - RO—
= — . _ _
inkscape V:17,1:147 | 99316 L;'fior) iV§£27 SINRDRILTS I D) I7
] \ .
dia V:2, 1:25 3908 E;'fior) FAT7HSLIT 15— (Gk)
] §
xfig V:0, I:13 7798 E;'fior) XU TFCAYTFSOT+TERTBIY I~
. . ps/pdf - B | PostScript £ PDF J 7 1 JLD\SIREAIBEIAND ~
pstoedit V:2, 1:64 1005 |t (vector) | JWHST 4 D RADEEY Tk (SVG)
- &
libwmf-bin V7, 1:155 180 fg“(“‘jgc‘:sg—' V}’g&wjﬁg I7 A (RTIVEERT =5 =)
fig2sxd V20, 1:0 151 | fig—sxd(vectd )lf(lggjﬁ -7 )l OpenOffice.org Draw 7 =
5 & o
unpaper V2, 1:18 412 g‘ﬁ B ocR AD R v Y LI _R— I DgImE Y — )L
BE L > S =N T —
tesseract-ocr | V:7,1:36 2135 ?%I\ 7 I\ipj@ﬁ}ﬂlojfi TYITYORI<IT =0 0CR
Z N T\ L o> I D= ey g . = =
tesseract-ocr-ern gV:8, 136 4032 i%l\ T 9(:37:[/(/); >/ —7X —: tesseract-ocr DR
L B& - T D .
gocr Vi1, 1.9 545 2k JUJU—O0OCRY Ik
. . E@ - 7 1) — \
ocrad V:0, I:4 578 2 JYU—O0CRY Ik
eog V:57,1:259 | 7836 | EIR (Exif) | BIfRE 1—77—70O%5 > Ls Eye of GNOME
gthumb V:4,1:18 5395 | EIfR (Exif) | BRE 1—7—3FJ > DT — (GNOME)
geeqie V:5, I:17 15398 | Bk (Exif) | GTK ZHU\ZB&RE 1 —77—
shotwell V:15,1:233 | 6548 | BIR (Exif) | 7 VS ILEEF —HF 15— (GNOME)
=7 = = = 57 rdyidl
gtkam V-0, I:5 1154 | B (Exif) f;gf?&%b SAT A TERIRS 7 TUT
gphoto? V-0, 1:10 947 & (Exif) g;p};otﬁz TIFIVAXSOAVIRSTAIVIRD ST
gwenview V:26, 1:90 11604 | EER (Exif) | BEIBRE 1— 7 (KDE)
57— F1 —= < ==y = —
Kamera 1:89 983 & (Exif) |K\DE P IUT =3 VBT INIVAXSYR
digikam V2, T:11 265 B (Exify | TV ILEEBERE/  JUT—23Y
exiv2 V2, 1:32 278 BR (Exif) | EXIF/IPTC X5 5 —5—8EY—IU
exiftran V1, 117 70 R (Exif) | TV FILAXSD jpeg Bl E ZHR
. . . Exif ([CZERLD JPEG (T Y ILAXSEE) J7 1
jhead V:0, I:9 131 IR (Exif) LOIEEURERE 1B ~
exif Vi1, 1:16 339 ER (Exif) JlgEsG {7\ j:;r _) I’;P{O? j?f'_lgﬁﬁmj% ¥~
LN Z - =_—
exiftags V:0, 1.4 292 BIfR (Exif) ;5%2??3??5(; J7 IS Exif F5%
aJu
exifprobe V0, I:3 499 BfR (Exif) | TV IBEENS XIS —ZmHET
& . _ — .
dcraw Vi1, 1:14 583 aﬁ) ppm EDOTFIFIAXSERODT I—R

B


http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
http://packages.qa.debian.org/g/gimp.html
http://packages.debian.org/sid/imagemagick
http://qa.debian.org/popcon-graph.php?packages=imagemagick
http://packages.qa.debian.org/i/imagemagick.html
http://packages.debian.org/sid/graphicsmagick
http://qa.debian.org/popcon-graph.php?packages=graphicsmagick
http://packages.qa.debian.org/g/graphicsmagick.html
http://packages.debian.org/sid/xsane
http://qa.debian.org/popcon-graph.php?packages=xsane
http://packages.qa.debian.org/x/xsane.html
http://packages.debian.org/sid/netpbm
http://qa.debian.org/popcon-graph.php?packages=netpbm
http://packages.qa.debian.org/n/netpbm.html
http://packages.debian.org/sid/icoutils
http://qa.debian.org/popcon-graph.php?packages=icoutils
http://packages.qa.debian.org/i/icoutils.html
https://ja.wikipedia.org/wiki/ICO_(ファイルフォーマット)
https://ja.wikipedia.org/wiki/ICO_(ファイルフォーマット)
https://ja.wikipedia.org/wiki/Favicon
http://packages.debian.org/sid/scribus
http://qa.debian.org/popcon-graph.php?packages=scribus
http://packages.qa.debian.org/s/scribus.html
https://ja.wikipedia.org/wiki/Scribus
http://packages.debian.org/sid/libreoffice-draw
http://qa.debian.org/popcon-graph.php?packages=libreoffice-draw
http://packages.qa.debian.org/libr/libreoffice-draw.html
http://packages.debian.org/sid/inkscape
http://qa.debian.org/popcon-graph.php?packages=inkscape
http://packages.qa.debian.org/i/inkscape.html
https://ja.wikipedia.org/wiki/Scalable_Vector_Graphics
http://packages.debian.org/sid/dia
http://qa.debian.org/popcon-graph.php?packages=dia
http://packages.qa.debian.org/d/dia.html
http://packages.debian.org/sid/xfig
http://qa.debian.org/popcon-graph.php?packages=xfig
http://packages.qa.debian.org/x/xfig.html
http://packages.debian.org/sid/pstoedit
http://qa.debian.org/popcon-graph.php?packages=pstoedit
http://packages.qa.debian.org/p/pstoedit.html
http://packages.debian.org/sid/libwmf-bin
http://qa.debian.org/popcon-graph.php?packages=libwmf-bin
http://packages.qa.debian.org/libw/libwmf-bin.html
http://packages.debian.org/sid/fig2sxd
http://qa.debian.org/popcon-graph.php?packages=fig2sxd
http://packages.qa.debian.org/f/fig2sxd.html
http://packages.debian.org/sid/unpaper
http://qa.debian.org/popcon-graph.php?packages=unpaper
http://packages.qa.debian.org/u/unpaper.html
https://ja.wikipedia.org/wiki/光学文字認識
http://packages.debian.org/sid/tesseract-ocr
http://qa.debian.org/popcon-graph.php?packages=tesseract-ocr
http://packages.qa.debian.org/t/tesseract-ocr.html
https://ja.wikipedia.org/wiki/光学文字認識
http://packages.debian.org/sid/tesseract-ocr-eng
http://qa.debian.org/popcon-graph.php?packages=tesseract-ocr-eng
http://packages.qa.debian.org/t/tesseract-ocr-eng.html
http://packages.debian.org/sid/gocr
http://qa.debian.org/popcon-graph.php?packages=gocr
http://packages.qa.debian.org/g/gocr.html
http://packages.debian.org/sid/ocrad
http://qa.debian.org/popcon-graph.php?packages=ocrad
http://packages.qa.debian.org/o/ocrad.html
http://packages.debian.org/sid/eog
http://qa.debian.org/popcon-graph.php?packages=eog
http://packages.qa.debian.org/e/eog.html
http://packages.debian.org/sid/gthumb
http://qa.debian.org/popcon-graph.php?packages=gthumb
http://packages.qa.debian.org/g/gthumb.html
http://packages.debian.org/sid/geeqie
http://qa.debian.org/popcon-graph.php?packages=geeqie
http://packages.qa.debian.org/g/geeqie.html
http://packages.debian.org/sid/shotwell
http://qa.debian.org/popcon-graph.php?packages=shotwell
http://packages.qa.debian.org/s/shotwell.html
http://packages.debian.org/sid/gtkam
http://qa.debian.org/popcon-graph.php?packages=gtkam
http://packages.qa.debian.org/g/gtkam.html
http://packages.debian.org/sid/gphoto2
http://qa.debian.org/popcon-graph.php?packages=gphoto2
http://packages.qa.debian.org/g/gphoto2.html
http://packages.debian.org/sid/gwenview
http://qa.debian.org/popcon-graph.php?packages=gwenview
http://packages.qa.debian.org/g/gwenview.html
http://packages.debian.org/sid/kamera
http://qa.debian.org/popcon-graph.php?packages=kamera
http://packages.qa.debian.org/k/kamera.html
http://packages.debian.org/sid/digikam
http://qa.debian.org/popcon-graph.php?packages=digikam
http://packages.qa.debian.org/d/digikam.html
http://packages.debian.org/sid/exiv2
http://qa.debian.org/popcon-graph.php?packages=exiv2
http://packages.qa.debian.org/e/exiv2.html
http://packages.debian.org/sid/exiftran
http://qa.debian.org/popcon-graph.php?packages=exiftran
http://packages.qa.debian.org/e/exiftran.html
http://packages.debian.org/sid/jhead
http://qa.debian.org/popcon-graph.php?packages=jhead
http://packages.qa.debian.org/j/jhead.html
http://packages.debian.org/sid/exif
http://qa.debian.org/popcon-graph.php?packages=exif
http://packages.qa.debian.org/e/exif.html
http://packages.debian.org/sid/exiftags
http://qa.debian.org/popcon-graph.php?packages=exiftags
http://packages.qa.debian.org/e/exiftags.html
http://packages.debian.org/sid/exifprobe
http://qa.debian.org/popcon-graph.php?packages=exifprobe
http://packages.qa.debian.org/e/exifprobe.html
http://packages.debian.org/sid/dcraw
http://qa.debian.org/popcon-graph.php?packages=dcraw
http://packages.qa.debian.org/d/dcraw.html
http://packages.debian.org/sid/findimagedupes
http://qa.debian.org/popcon-graph.php?packages=findimagedupes
http://packages.qa.debian.org/f/findimagedupes.html
http://packages.debian.org/sid/ale
http://qa.debian.org/popcon-graph.php?packages=ale
http://packages.qa.debian.org/a/ale.html
http://packages.debian.org/sid/imageindex
http://qa.debian.org/popcon-graph.php?packages=imageindex
http://packages.qa.debian.org/i/imageindex.html
http://packages.debian.org/sid/outguess
http://qa.debian.org/popcon-graph.php?packages=outguess
http://packages.qa.debian.org/o/outguess.html
https://ja.wikipedia.org/wiki/ステガノグラフィー
http://packages.debian.org/sid/librecad
http://qa.debian.org/popcon-graph.php?packages=librecad
http://packages.qa.debian.org/libr/librecad.html
http://packages.debian.org/sid/blender
http://qa.debian.org/popcon-graph.php?packages=blender
http://packages.qa.debian.org/b/blender.html
http://packages.debian.org/sid/mm3d
http://qa.debian.org/popcon-graph.php?packages=mm3d
http://packages.qa.debian.org/m/mm3d.html
http://packages.debian.org/sid/open-font-design-toolkit
http://qa.debian.org/popcon-graph.php?packages=open-font-design-toolkit
http://packages.qa.debian.org/o/open-font-design-toolkit.html
http://packages.debian.org/sid/fontforge
http://qa.debian.org/popcon-graph.php?packages=fontforge
http://packages.qa.debian.org/f/fontforge.html
http://packages.debian.org/sid/xgridfit
http://qa.debian.org/popcon-graph.php?packages=xgridfit
http://packages.qa.debian.org/x/xgridfit.html
https://ja.wikipedia.org/wiki/フォントヒンティング
https://ja.wikipedia.org/wiki/フォントヒンティング
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FTIPIWAXSDITP7AILIT A=Y Y DT I 70 MZEL, BINOXSIFT—9—IED JPEG BRI 7 1L T %
—V VY ETHIRBABELERT 71)LT 4 —Y v~ (EXIF) TY, EXIF (FEPEREYHXSEHESDBEIRE R

BTEET,

Lempel-Ziv-Welch (LZW) O XL 7 — 5 —EMREFOHREUINZ Uz, LZW 7 — 5 —EBEE D BRI T 4 —
YWk (GIF) A—F « Y5 v —Id Debian ¥ X7 L - CEHRICHARBEE LD F LTz,

TV

JL—NTIEBBRX T PREOEDTIIIAXASPIFvF—t, IAST77IVI AT LBTY1VIL—
U (CEHRL FAT D71 IV RFLEFEOTUVBNDTUSB X L —ISEDEERBRINIE Linux TRATEEEE L
F9, IH10.1.72B T I0\,

11.7 ZFDOMDOT—5 —ZKifh

ZLDT—I—BBTIOTS LHEHDE I, aptitude(8) T’~Guse: :converting” & V\SIERRKIR (822681
TV EFHEVROTOTS LABRRMOBICLEETFDFE Uz,

SRwr—3 ®73v | 57 | F-0—k | 5
(] I _:“ . (] n _:\ W:R
alien Vi1, 1:24 163 | rpmitgz - deb @iw'\)/u’r =@ Debian /3y T =IADER
“Electric Book” (HATAR) H'58E—0D JIS X
freepwing V:0, I.0 421 EB - EPWING 4081 7 #—V¥ v b (EPWING V1 DY T v k) A
DEEEY T ~
calibre V:8, 1:30 62725 | any~EPUB | e-book I/ N\—A—ES1 TS U—NEE

Table 11.18: ZDMDFT—5 —EHY—)LDJ X ~

RPM J#—V WV cHSDT—S—HEBEELRDLSICTRETEZET,

$ rpm2cpio file.src.rpm | cpio --extract



https://ja.wikipedia.org/wiki/JPEG
https://ja.wikipedia.org/wiki/Exchangeable_image_file_format
https://ja.wikipedia.org/wiki/LZW
https://ja.wikipedia.org/wiki/Graphics_Interchange_Format
https://ja.wikipedia.org/wiki/Graphics_Interchange_Format
https://ja.wikipedia.org/wiki/カメラファイルシステム規格
https://ja.wikipedia.org/wiki/カメラファイルシステム規格
https://ja.wikipedia.org/wiki/File_Allocation_Table
https://ja.wikipedia.org/wiki/USBメモリ
http://packages.debian.org/sid/alien
http://qa.debian.org/popcon-graph.php?packages=alien
http://packages.qa.debian.org/a/alien.html
http://packages.debian.org/sid/freepwing
http://qa.debian.org/popcon-graph.php?packages=freepwing
http://packages.qa.debian.org/f/freepwing.html
https://ja.wikipedia.org/wiki/JIS_X_4081
https://ja.wikipedia.org/wiki/JIS_X_4081
https://ja.wikipedia.org/wiki/EPWING
http://packages.debian.org/sid/calibre
http://qa.debian.org/popcon-graph.php?packages=calibre
http://packages.qa.debian.org/c/calibre.html
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Chapter 12

JOoss>=v45

Debian ¥ X7 LA L TCTOTS = VI EZIARNR YT —I{ESINcY — X I—REZEHAD DK DICEDEHDIE
HERLET T, UTR>TOTSLICETIR/BIRNETNIvTI—IEMLT BINXE/\WIT—ITT,

FVS54 V) T 7L YR(E manpages & manpages-dev /ST —I%& 1 VX ~—IJLUZE T man name” &5
TIBERNAEARETT, GNUY—ILDA VST VY TP LY REZYETINENRVITI—TIET VI L—=LLIEE
T”info program name” £ 1 I BEMEXFE T, —BFO GFDL XE(JL DFSG (CEHL TLWEWEEZSNT
WBDT main 7—HN-rJICHx T contrib A° non-free 7—A1J&EZHIMERHDIHNELNTE A

Please consider to use version control system tools. See IH10.5.

o
=]
"tes

t" ERITHELT AT 71 ILORBHINCAVTIEWTE R A, "test” 3V TILOEIL~TYTT,

pa =]
@ V—ZXH5EBEEIVITILLEYIRDI7Z—O055 4L, YRFLTOTSLENBEDEVNELS
(C. "/usr/local” HV'/opt” DHRI(CT VA +—ILLET,

TV
"9 REILDE—ILOT ERDI—RHIIEFEAEETOTOT S LEEICET SEBDILOHDIFE ICHFET
ER

12.1 S T)LXDOUT K

JITIVAOVTRERITEY RAREY RENETFFIRT7AILT UMTFIERI ITF—VYEDODIVIYRESZAT
W9,

#!/bin/sh
. command lines

BODITIEICDT 7 MILABREZRHERTI BV T VI-—TFUIEEELE T,

JIWRDUTREHDTDE Unix WL X FLREDLSICHEEL TLWDIDHNERBEISIRENHET
T, CCTlE YT TFOTSALICETIBEHPOMNTZEZE LTI, KBENASZEIRZHIC” VT IILOKE”
(http://www.greenend.org.uk/rjk/2001/04/shell.html) ZZB T & L\,

JITIIVNEE—R (B15&8EI6BB TV EBED, YT ILXOY TREBHOREGI0I—TEEALT T,



http://www.99-bottles-of-beer.net/
https://ja.wikipedia.org/wiki/シェル#.E3.82.B7.E3.82.A7.E3.83.AB.E3.82.B9.E3.82.AF.E3.83.AA.E3.83.97.E3.83.88
http://www.greenend.org.uk/rjk/2001/04/shell.html
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12.1.1 POSIX & 1)U EAMY

Many system scripts may be interpreted by any one of POSIX shells (see & 1.13).

* The default non-interactive POSIX shell ”/bin/sh” is a symlink pointing to /usr/bin/dash and used by many system
programs.
* The default interactive POSIX shell is /usr/bin/bash.

FTOPOSIX VT JVEATR—STILET B2 bashisms AP zshisms ZFES I T IV XU TREELDER(TE
L &S, checkbashisms(l) EESECNRF TV ITEZ I,

#EE: POSIX [O]38¢ 9 X E: bashism

lf [ Il$f00" = Il$bar" ] ; then N l-r-‘ [ "$fooll == Il$barll ] ; then S
diff -u file.c.orig file.c diff -u file.c{.orig,}

mkdir /foobar /foobaz mkdir /foo{bar, baz}

funcname() { '} function funcname() { -}

8 ERaC: "\377” 16 EREC: "\xff”

Table 12.1: BE2RYM] bashizms D'J X

echo” VY RIGZDEENT TILEIL LT VOASEIVY RBETHEEL TUBDOTRODEZREST > CEDK
(FNIEWNFFEE Ao

- BADEDTIVIY RA T 3 VEREEITET,
« XFHHRCIRT =T =TV AFZORIRVICHEENRS D THERAZETE T,

5=z
p=Y

"N A TFUIAVIERIEPOSIX YU VI ITIEHDFEAN., —BHIICHAINTVETD,

TAvF
HAXFHNNCIRT =T =T VU REBHATRENRG DIHE(C(E. "echo” IV ROMRDODI(C"printf” OV
VREBVET,

12.1.2 T T )LEH

BREY TIVIRSA=F =R T LR DY FRRTEKIEONK T,

T ILEH ZTHIBE

$0 I NFRETITIVLX DU T~ND3EE]

$1 B QEBR OIS

$9 PRSI PEWIEIE:

$# T ILEIEDOE

"$*” ”$1 $2 $3 $4 N

II$@" II$1II II$2" II$3II II$4" .

$? BEFOIVY ROERTIRE

$$ COITILXDYUTRODPID

$! BEXS—KUIENNYDO 55T KT 3TN PID

Table 12.2: ¥ T JLE¥DY X ~



https://ja.wikipedia.org/wiki/POSIX
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IRSX—=5 -3

var ERESINTUDIEZD

var NERETNTULEHWLWEEDE

B
${var:-string} ”$var” ”string”
${var:+string} ”string” “null”
${var:=string} »Svar” ?__i)trlng (BHTET’var=string” &%
${var:?string} “$var” string” & stderr [CHi7] (T5—EC®

(C exit )

Table 12.3: ¥ T ILEHERD X ~

BRTCHEAREEARNL/ISA -5 —BEAZERICEELE T,
CCT. CNSETOARL—F—NIOY”:” FREREFT T3 VT,

« 7 IE = BEFEAEFRCHEIIILXFINETISLET
- 7 BU = BEFEAEFEOHETXASLIET

IS X—5 — BB fER

${var%sufftix} REOY T« v D X5 —VEHIR
${var%ksuffix} BREOY T+ v O XI5 -V ZHER
${var#prefix} BREOTL T+ v D XI5 —U%HIER
${var##prefix} BEOTL T+ v DO IIRNE—VZEHER

12.1.3 T 1 )LEHET

Table 12.4: BB 1 )LEBIRD ') X ~

BIVYRERARICERBIITIIYRXTIIRERLET,

- BIN: 0 (7 E”)
« IS—3E0(" &)

EE
T

IWREXDXARICH VT ([&" B ZBIRL X I N CRAEXDMARTIL0" (" " ZBKL T,

IF-==
P =\

TE T FTOEIHERBERNE UTFHMET 3. test AVYREFMTY,

BRTCHEIAREERNLRAXNDERAFRTT,

« command && BIHLTZS5Z®D command €EfT || true”
« >command || €U command BERIHLEVWECDIVYREREIT || true”
« ROKXDIEEBITORD ) T Sk
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if [ conditional _expression ]; then
if_success_run_this_command

else

1if _not_success_run_this_command

fi

CCT. VITIhV-e” DJSTRNETRIMINZBRICT TV U TR DITTIRO Texit LIEVWKDICT B8
(. RE®D”|| true” NRETY,

N RIEEZIRT R

-e file file "FES B

-d file file PFELTALDORU—THD

-f file file PFELERE J71ILCHD

-w file file NEEUEBAHAECH D

-x file file PFELUETARE CH D

filel -nt filez filel I file2 KDEFHLL (BF)

filel -ot filez filel I\ file2 KD EGUY (ER)

filel -ef file2 filel & file2 ([IEF /N7 X EDME inode &HS

Table 12.5: RIFTNHADT 7 1 JLLLEEE F

L WMIEEAE R I EHE
-z str str DESAEO
-n str str DEEAFEEO

strl = str2

strl & str2 (TIZF L L)

strl '= str2

strl & str2 [TF LU <EW

strl < str2

strl DY — KED str2 KD a1 (O7 —IVEKR)

strl > str2

strl DY —KED str2 KO (OT — VLK)

Table 12.6: ZIEXP TOXFIILLBEEZEFNDY X ~

FERNPOEMBHLBEREE F(I7-eq” £7-ne” &7-1t” £7-1le” £7-gt” £”-ge” T,

1214 T T)LIL—T

POSIX ¥ T LR TEONBIL—FOEBRIDAEDE T,

« »for x in fool foo2 :+; do OV VIE; done” (d”fool foo2 - UXNEEHEZH X (CKAAL” O
VYR EEZTLTIL—TFLET,

« "while &f4; do OVYE; done” (&7 R AEDHBE” IVY R ZRDELIE T,

« ’until £&f4F; do OVYVE; done” (7 R METHEWMES” IVYE” ZEDERLI T,
« "break” CK > TI—THolRETEXT,

- >continue” [CK D TRDIL—FHHICEDIL—TFEBRLFI I,

TV
CEEDLSHEHFZNEDIERL (T Ffool foo2 ...” £MHIC seq(l) FEo>TEHRRLF,
TV

JH9.4.9Z 2B T\,



https://ja.wikipedia.org/wiki/C言語
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12.1.5 Shell environment variables

Some popular environment variables for the normal shell command prompt may not be available under the execution environment
of your script.

- For "$USER”, use “$(id -un)”
+ For ”$UID”, use ”$(id -u)”
+ For ”$HOME”, use "$(getent passwd ”"$(id -u)”|cut -d ”":” -f 6)” (this works also on I§4.5.2)

1216 JI)LIAVIYESIVNEY -T2V X
VIWRBBEELTRODY—TYRTIROU T EMELET,

« T LE 1 1TEHRPAHET T,
« T BL" O DHRES, TTO—BZE 1 DDL—D0VELTIIN-TFLET,
« JIWFLITERDICELO>THR—DVICREILET,

- Z81: space tab newline
— Metacharacters: | ; & ( )

o M L DETIHVES. YIWEBR RO VEFNEICNLTFI VI LZOEEFHERAELI T,
- F¥#I58: if then elif else fi for in while unless do done case esac

o M X DRATHWVES. YIIWEIAV TP XERBALE T,

o MO DHRTIEVMER. VI WET LI ERBELE T,

_ e LRBA-H—OR— LT LI R —
- "~user” - user DIh—LF LD KU—

o T DEBRTHEWEE., VTG NRSA—5 " EZOEICERLET,
— /I35 X—5 —: "$PARAMETER” or ”${PARAMETER}”

« T DHRTHVWBE. YIE OV RBRERBALI T,
- »$( command )” - “command” M 7J
-7 command ” - ”command” MH 7

o Mo X0 L DERATIHEVWER, YT LE NRAXRBOSOJERBREALET T,

* L HE5PBIXF

-7 L 1X%F

-] -7 HD1D
JITIEOAVYREINSEERLTERITLE I,
- BA¥ES

- ENkryaOVUR

— "$PATH” RDET I 7 1)L

JITIERTICEHCHOTOE R E—B LM SIRICRELET,

STIWO3—rRDOIVTILD 3 —~CHREH DT E A,

JITIIVBERTset -xX? ERITURED., YIIE-x> ATV IVTEFMIDE, VIWERTIBZIAVIRES
TTIUIRTBLICHEDET, CNETNITETIDICIHERICENTI,
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121.7 IR OVTEORRODI—FTUFr—FO5T5 L

Debian Y X F LA ETTEBRRIFIR—ATILEI I TFO5SLETBICE. I—FrUFr—O5SL%E
essential /3w — I TCIRMESINDITOSS LIE(FICHWNIT DONRERTT,
« aptitude search ~E” (Z essential (\B) /3w —I&EJILLET,

- ”dpkg -L /SwTT—I% |grep ’'/man/man.*/’” (/)XW T —IRBNRYT—ICKO>TRHEINZIVIERED
VIR—IEYILLET,

Sy —3 #7av | 57 | s

dash V:894,1:995 | 191 small and fast POSIX-compliant shell for sh
coreutils V:908,1:999 | 18062 | GNU O 7 1—F U5+ —

grep V:799,1:999 | 1245 GNU grep, egrep and fgrep

sed V:792,1:.999 | 987 GNU sed

mawk V:391, 1997 | 263 NS <EFRS awk

debianutils V:919,1:999 | 243 Debian GEDHEZ LI —F « T 1 —
bsdutils V:610, :999 | 355 4.4BSD-Lite B3 RDEARI—F v JF 1 —
bsdextrautils V:454, 1:548 | 337 4.4BSD-Lite BRDEIMN 1 —F7 v U5 1 —
moreutils V:14,1:39 244 B Unix 1—F ' JF 1 —

Table 12.7: Y TJLROY P REOINSEI—FT T+ —TO5SLESL/AVvIT—IDYU X~

TrvF
Although moreutils may not exist outside of Debian, it offers interesting small programs. Most notable one is
sponge(8) which is quite useful when you wish to overwrite original file.

See IH1.6 for examples.

12.2 Scripting in interpreted languages

When you wish to automate a task on Debian, you should script it with an interpreted language first. The guide line for the choice
of the interpreted language is:

 Use dash, if the task is a simple one which combines CLI programs with a shell program.
» Use python3, if the task isn’t a simple one and you are writing it from scratch.

» Use perl, tcl, ruby, ... if there is an existing code using one of these languages on Debian which needs to be touched up to
do the task.

If the resulting code is too slow, you can rewrite only the critical portion for the execution speed in a compiled language and call
it from the interpreted language.

12.2.1 Debugging interpreted language codes
Most interpreters offer basic syntax check and code tracing functionalities.

+ “dash -n script.sh”- Syntax check of a Shell script



http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=dash
http://packages.qa.debian.org/d/dash.html
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://packages.qa.debian.org/c/coreutils.html
http://packages.debian.org/sid/grep
http://qa.debian.org/popcon-graph.php?packages=grep
http://packages.qa.debian.org/g/grep.html
http://packages.debian.org/sid/sed
http://qa.debian.org/popcon-graph.php?packages=sed
http://packages.qa.debian.org/s/sed.html
http://packages.debian.org/sid/mawk
http://qa.debian.org/popcon-graph.php?packages=mawk
http://packages.qa.debian.org/m/mawk.html
http://packages.debian.org/sid/debianutils
http://qa.debian.org/popcon-graph.php?packages=debianutils
http://packages.qa.debian.org/d/debianutils.html
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
http://packages.qa.debian.org/b/bsdutils.html
http://packages.debian.org/sid/bsdextrautils
http://qa.debian.org/popcon-graph.php?packages=bsdextrautils
http://packages.qa.debian.org/b/bsdextrautils.html
http://packages.debian.org/sid/moreutils
http://qa.debian.org/popcon-graph.php?packages=moreutils
http://packages.qa.debian.org/m/moreutils.html
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Ry — K73y | 57| x&

dash V:894,1:995 | 191 sh: small and fast POSIX-compliant shell for sh

bash V:821,1:999 | 7163 sh: ”info bash” provided by bash-doc

mawk V:391,1:997 | 263 AWK: small and fast awk

gawk V:313, 1:402 | 2456 AWK: ”info gawk” provided by gawk -doc

perl V:644, 1:990 | 669 Perl: per1(1) and html pages provided by per 1-doc and
perl-doc-html

libterm-readline- W _I.%%r t 379 Perl extension for the GNU ReadLine/History Library: per 1Lsh(1)

libreply-perl V:0, I.0 171 Perl D REPL: reply(1)

libdevel-repl-perg., 237 | Perl ® REPL: re.pl(1)

python3 V:726,1:931 | 80 Python: python-doc MEHT % python3(1) & html R—

tcl V:28, 1:268 22 Tcl: tcl-doc HMEERT S tcl3) EFME VI R—=T

tk V:22,1:261 22 Tk: tk-doc HMEHRT S tk@) EFMHEY I R—T

ruby V:112,1:254 | 29 Ruby: ruby(1), erb(1), irb(1), rdoc(1), ri(1)

“dash -x script.sh”- ) T )L XD PO KL —X

Table 12.8: List of interpreter related packages

“python -m py_compile script.py”- Syntax check of a Python script

“python -mtrace --trace script.py”- Trace a Python script

“perl -1 ../Mlibpath -c script.pl”- Syntax check of a Perl script

“perl -d: Trace script.pl”- Trace a Perl script

For testing code for dash, try J29.1.4 which accommodates bash-like interactive environment.

For testing code for per 1, try REPL environment for Perl which accommodates Python-like REPL (=READ + EVAL + PRINT
+ LOOP) environment for Perl.

12.2.2 GUI program with the shell script

The shell script can be improved to create an attractive GUI program. The trick is to use one of so-called dialog programs instead

of dull interaction using echo and read commands.

JRwr—9 #7av | 27 | s

x11-utils V:169, 1:556 | 712 xmessage(1): window F(C X v —IPEBE RS (X)

whiptail V:258,1:996 | 57 ‘JIJIJED'J7I\b\bl—ﬂ'—jb/'J—U@*fTDDTJ'\‘HD
&R (newt)

dialog Vi13, 1113 1213 ‘JIJIJzD U1 —D2L VU= 5Frra0mhwv D
X & 3R (ncurses)

zenity V741356 | 167 JINWRDUTENS TS T AT 7O0RY DR
R (GTK)

. I XOUTRIOYRIVRY—]D (gettext &> /T
ssft Vv:0, 1.0 75 zenity ° kdialog {° dialog D> v /31 —)
gettext V:55, 1:278 5825 | ”/usr/bin/gettext.sh” Xwt—IFH:R

Table 12.9: v 7O5O55 LMD X~

Here is an example of GUI program to demonstrate how easy it is just with a shell script.



http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=dash
http://packages.qa.debian.org/d/dash.html
https://ja.wikipedia.org/wiki/Unixシェル
http://packages.debian.org/sid/bash
http://qa.debian.org/popcon-graph.php?packages=bash
http://packages.qa.debian.org/b/bash.html
https://ja.wikipedia.org/wiki/Unixシェル
http://packages.debian.org/sid/mawk
http://qa.debian.org/popcon-graph.php?packages=mawk
http://packages.qa.debian.org/m/mawk.html
https://ja.wikipedia.org/wiki/AWK
http://packages.debian.org/sid/gawk
http://qa.debian.org/popcon-graph.php?packages=gawk
http://packages.qa.debian.org/g/gawk.html
https://ja.wikipedia.org/wiki/AWK
http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
http://packages.qa.debian.org/p/perl.html
https://ja.wikipedia.org/wiki/Perl
http://packages.debian.org/sid/libterm-readline-gnu-perl
http://qa.debian.org/popcon-graph.php?packages=libterm-readline-gnu-perl
http://packages.qa.debian.org/libt/libterm-readline-gnu-perl.html
http://packages.debian.org/sid/libreply-perl
http://qa.debian.org/popcon-graph.php?packages=libreply-perl
http://packages.qa.debian.org/libr/libreply-perl.html
http://packages.debian.org/sid/libdevel-repl-perl
http://qa.debian.org/popcon-graph.php?packages=libdevel-repl-perl
http://packages.qa.debian.org/libd/libdevel-repl-perl.html
http://packages.debian.org/sid/python3
http://qa.debian.org/popcon-graph.php?packages=python3
http://packages.qa.debian.org/p/python3.html
https://ja.wikipedia.org/wiki/Python
http://packages.debian.org/sid/tcl
http://qa.debian.org/popcon-graph.php?packages=tcl
http://packages.qa.debian.org/t/tcl.html
https://ja.wikipedia.org/wiki/Tcl/Tk
http://packages.debian.org/sid/tk
http://qa.debian.org/popcon-graph.php?packages=tk
http://packages.qa.debian.org/t/tk.html
https://ja.wikipedia.org/wiki/Tk_(ツールキット)
http://packages.debian.org/sid/ruby
http://qa.debian.org/popcon-graph.php?packages=ruby
http://packages.qa.debian.org/r/ruby.html
https://ja.wikipedia.org/wiki/Ruby
https://ja.wikipedia.org/wiki/Python
https://ja.wikipedia.org/wiki/REPL
https://ja.wikipedia.org/wiki/REPL
https://ja.wikipedia.org/wiki/Perl
http://packages.debian.org/sid/x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
http://packages.qa.debian.org/x/x11-utils.html
http://packages.debian.org/sid/whiptail
http://qa.debian.org/popcon-graph.php?packages=whiptail
http://packages.qa.debian.org/w/whiptail.html
http://packages.debian.org/sid/dialog
http://qa.debian.org/popcon-graph.php?packages=dialog
http://packages.qa.debian.org/d/dialog.html
http://packages.debian.org/sid/zenity
http://qa.debian.org/popcon-graph.php?packages=zenity
http://packages.qa.debian.org/z/zenity.html
http://packages.debian.org/sid/ssft
http://qa.debian.org/popcon-graph.php?packages=ssft
http://packages.qa.debian.org/s/ssft.html
http://packages.debian.org/sid/gettext
http://qa.debian.org/popcon-graph.php?packages=gettext
http://packages.qa.debian.org/g/gettext.html
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This script uses zenity to select a file (default /etc/motd) and display it.
GUI launcher for this script can be created following I89.4.10.

#!/bin/sh -e
# Copyright (C) 2021 Osamu Aoki <osamu@debian.org>, Public Domain
# vim:set sw=2 sts=2 et:
DATA_FILE=$(zenity --file-selection --filename="/etc/motd” --title="Select a file to check <«
") 11N
( echo "E: File selection error” >&2 ; exit 1 )
# Check size of archive
if ( file -ib "$DATA FILE” | grep -ge ’'Atext/’ ) ; then
zenity --info --title="Check file: $DATA_FILE” --width 640 --height 400 \
--text="$(head -n 20 "$DATA_FILE")”
else
zenity --info --title="Check file: $DATA_FILE” --width 640 --height 400 \
--text="The data is MIME=$(file -ib "$DATA_FILE")"”
fi

This kind of approach to GUI program with the shell script is useful only for simple choice cases. If you are to write any program
with complexities, please consider writing it on more capable platform.

12.2.3 Custom actions for GUI filer

GUI filer programs can be extended to perform some popular actions on selected files using additional extension packages. They
can also made to perform very specific custom actions by adding your specific scripts.

» For GNOME, see NautilusScriptsHowto.
» For KDE, see Creating Dolphin Service Menus.
* For Xfce, see Thunar - Custom Actions and https://help.ubuntu.com/community/ThunarCustomActions.

* For LXDE, see Custom Actions.

12.2.4 FTBDIEL) Perl D) F~

In order to process data, Sh needs to spawn sub-process running cut, grep, sed, etc., and is slow. On the other hand, per1
has internal capabilities to process data, and is fast. So many system maintenance scripts on Debian use per 1.

Let’s think following one-liner AWK script snippet and its equivalents in Perl.

awk ' ($2=="1957") { print $3 }' |

CNIROBEITOENEEZFMTI,
perl -ne '@f=split; if ($f[1] eq "“1957") { print "$f[2]\n"}" |

perl -ne 'if ((@f=split)[1] eq ”1957”) { print "$f[2]\n"}" |
perl -ne ’'@f=split; print $f[2] if ( $f[1]==1957 )’ |

perl -lane ’'print $F[2] if $F[1] eq "1957"' |

perl -lane ’'print$F[2]if$F[1]eq+1957" |

REDID )T HSHRIKETT, Perl DROBEEEEFIAL TV T,



https://help.ubuntu.com/community/NautilusScriptsHowto
https://develop.kde.org/docs/dolphin/service-menus/
https://docs.xfce.org/xfce/thunar/custom-actions
https://help.ubuntu.com/community/ThunarCustomActions
https://manual.lubuntu.me/stable/2/2.4/2.4.4/pcmanfm-qt.html#custom-actions
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s ROARIR=XEF T3,
- HFEHSNFIIANOBEBERANFELE T,
* Perl execution tricks via command line options: per Lrun(1)

« Perl special variables: per lvar(1)

This flexibility is the strength of Perl. At the same time, this allows us to create cryptic and tangled codes. So be careful.

For more crazy Perl scripts, Perl Golf may be interesting.

12.3 Coding in compiled languages

Y1

Rvir—3J RT3V 2 Bl

gcc V:153, I:565 | 47 GNUC JV/IRT7=

libc6-dev V:246,1:581 | 11954 | GNU C Library: Development Libraries and Header Files
g++ V:56, 1:503 14 GNU C++ compiler

libstdc++-16-dev V:38, 1:269 17587 | GNU Standard C++ Library v3 (development files)

cpp V:317,1:727 | 30 GNUC ZUZ0OtvH

gettext V:55, 1:278 5825 | GNUEBMtI—F~+Ur+

glade V:0, I:6 1209 GTK User Interface Builder

valac V:0, I:5 717 C# like language for the GObject system
flex V:8, 1:82 1260 LEX-compatible fast lexical analyzer generator
bison V:8,1:89 3116 | YACCEBID/\—HY I T XL —5

susv2 L.0 16 “The Single UNIX Specifications v2” & EX{§
susv3 I:0 16 “The Single UNIX Specifications v3” & EX{S
golang 1:20 12 Go programming language compiler

rustc V3, 1:13 7753 Rust systems programming language
haskell-platform ., 12 B Haskell S¥ 7S U—EW—)
gfortran V:8, I.75 16 GNU Fortran 95 compiler

fpc I:3 102 Free Pascal

Table 12.10: AV /A1 SEED/AVT—I DI X~

Here, 1812.3.3 and I212.3.4 are included to indicate how compiler-like program can be written in C language by compiling higher
level description into C language.

1231 C

CTOJSLEBTCEMETOSSLEIVI ML DBEELRBEEXRDLSICLTEETEET,

# apt-get install glibc-doc manpages-dev libc6-dev gcc build-essential
GNUCS1I35YU—/RwT—ITHD libce-dev /R3wT—IJF, C FOTSLEETHEONBIAYST—T 71
PSATSU—IL—FUVDNEETHD CEEST TSV —ERHLITT,

CHDUITPLYRFUTEZRTIUL,

« 7info libc” (C 175U —BHY I 7L VU X)

« gcc(l) &7info gcc”

& C STTJSU—BEE Q)

+ Kernighan & Ritchie Z, "The C Programming Language”, 8 2 hX (Prentice Hall)



http://perlgolf.sourceforge.net
http://packages.debian.org/sid/gcc
http://qa.debian.org/popcon-graph.php?packages=gcc
http://packages.qa.debian.org/g/gcc.html
http://packages.debian.org/sid/libc6-dev
http://qa.debian.org/popcon-graph.php?packages=libc6-dev
http://packages.qa.debian.org/libc/libc6-dev.html
http://packages.debian.org/sid/g++
http://qa.debian.org/popcon-graph.php?packages=g++
http://packages.qa.debian.org/g/g++.html
http://packages.debian.org/sid/libstdc++-10-dev
http://qa.debian.org/popcon-graph.php?packages=libstdc++-10-dev
http://packages.qa.debian.org/libs/libstdc++-10-dev.html
http://packages.debian.org/sid/cpp
http://qa.debian.org/popcon-graph.php?packages=cpp
http://packages.qa.debian.org/c/cpp.html
http://packages.debian.org/sid/gettext
http://qa.debian.org/popcon-graph.php?packages=gettext
http://packages.qa.debian.org/g/gettext.html
http://packages.debian.org/sid/glade
http://qa.debian.org/popcon-graph.php?packages=glade
http://packages.qa.debian.org/g/glade.html
http://packages.debian.org/sid/valac
http://qa.debian.org/popcon-graph.php?packages=valac
http://packages.qa.debian.org/v/valac.html
http://packages.debian.org/sid/flex
http://qa.debian.org/popcon-graph.php?packages=flex
http://packages.qa.debian.org/f/flex.html
https://ja.wikipedia.org/wiki/Lex
https://en.wikipedia.org/wiki/Flex_(lexical_analyser_generator)
http://packages.debian.org/sid/bison
http://qa.debian.org/popcon-graph.php?packages=bison
http://packages.qa.debian.org/b/bison.html
https://ja.wikipedia.org/wiki/Yacc
https://ja.wikipedia.org/wiki/Bison
http://packages.debian.org/sid/susv2
http://qa.debian.org/popcon-graph.php?packages=susv2
http://packages.qa.debian.org/s/susv2.html
http://www.unix.org/version2/
http://packages.debian.org/sid/susv3
http://qa.debian.org/popcon-graph.php?packages=susv3
http://packages.qa.debian.org/s/susv3.html
http://www.unix.org/version3/
http://packages.debian.org/sid/golang
http://qa.debian.org/popcon-graph.php?packages=golang
http://packages.qa.debian.org/g/golang.html
http://packages.debian.org/sid/rustc
http://qa.debian.org/popcon-graph.php?packages=rustc
http://packages.qa.debian.org/r/rustc.html
http://packages.debian.org/sid/haskell-platform
http://qa.debian.org/popcon-graph.php?packages=haskell-platform
http://packages.qa.debian.org/h/haskell-platform.html
https://ja.wikipedia.org/wiki/Haskell
http://packages.debian.org/sid/gfortran
http://qa.debian.org/popcon-graph.php?packages=gfortran
http://packages.qa.debian.org/g/gfortran.html
http://packages.debian.org/sid/fpc
http://qa.debian.org/popcon-graph.php?packages=fpc
http://packages.qa.debian.org/f/fpc.html
https://ja.wikipedia.org/wiki/C言語
https://ja.wikipedia.org/wiki/標準Cライブラリ

Debian Y 7L 2V X 233/ 244

12.3.2 /L Cc ZFO5 S L (gec)

EELFHID”example.c” (7 1ibm” S TS U —&/FE>TERITFOT S L’ run_example” [CROLSCLTOY
IRTILERZFT,

$ cat > example.c << EOF
#include <stdio.h>
#include <math.h>
#include <string.h>

int main(int argc, char **argv, char **envp){
double x;
char y[11];
x=sqrt(argc+7.5);
strncpy(y, argv[©], 10); /* prevent buffer overflow */
y[10] = '\@’; /* fill to make sure string ends with ’'\@’ */
printf(”%5i, %5.3f, %10s, %10s\n”, argc, x, y, argv[1]);
return 0,

}
EOF

$ gcc -wall -g -o run_example example.c -1m
$ ./run_example
1, 2.915, ./run_exam, (null)
$ ./run_example 1234567890qwerty
2, 3.082, ./run_exam, 1234567890qwerty

CCT 7-wm” (F sqrt@) DEsh(C libes /YT —ITRHEEINSZ S+ TS —>/usr/1ib/libm.so” & J VD
TBIDICHETT, EEODS1TSY—(F”/1ib/” RCH DT 71 I)L%"1ibm.so.6” T, ZN(E”libm-2.7.s0”
([CVLIYOENTUET,

HAOTFIRHORED/IISA—I—ERLRBIT L&D, "%10s” BMBESNTUDICEHNNDSTF 10 XFU LD
NEY,

FREOA-—N—SVMREERAIDINY I 7—A—NN—TJO-—KWBEFIEDZHIC, sprintf(3) ¥ strcpy(3)
FEOBRFIVIBLORT VI —XEY —BFEBOFEREHETETI A CNICAXT snprintf3) ¥
strncpy(3) ZHEWNE T,

12.3.3 Flex —XEhR Lex

Flex (dLex BN ERFAEITERY T =TT,
flex(1) MAPFIE(Finfo flex” DHRICHDFET,

B TEDz’main()” &’yywrap()” ZHIETIMERH D T T, D THEVBRICIEHEZD flex OIS Al
RDESTHEFNE ST TSU—ELUICOV/IITILERFIEA. CNEVSDFyywrap” (FVYOOT, "%option
main” &9 3 E&7%option noyywrap” BNEERHICBRICEBZINSTY,

%option main

%%

.|\n ECHO ;

%%

FEORDDICELT, cc) DOAVIY RS VDREIC (B&LDSE AT&T-Lex V- 11" NETHDLS(0) ”-1Ff1”
VIRN—FTavEFEOIVITILTDCERERIT T, CDF\E. "%option” [FRMBELEDET,

12.3.4 Bison —XEhK Yacc

Yacc BEADEIHESRBAIEE/L LR /S —H —ED LALR /S —H—45%KY T k&, WS DHD/ v —T(C K DT Debian
FTRETINTVET,



https://en.wikipedia.org/wiki/Flex_lexical_analyser
https://ja.wikipedia.org/wiki/Lex
https://ja.wikipedia.org/wiki/字句解析
https://ja.wikipedia.org/wiki/Yacc
https://ja.wikipedia.org/wiki/LR法
https://ja.wikipedia.org/wiki/LALR法
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SRy —3 HFIY ;{ S
bison V:8, 1:89 3116 GNULALR /S —T—EmY T K
byacc V:0, I:5 258 Berkeley LALR /S—H9—FRYV T~
o Y = /1 =K ~ BB /S |- g— J—
btyacc V-0, L0 243 t\)Jy;clf (CEDVWENYDO RSV F U OBEENT/INI—T -5/

Table 12.11: Yacc B0 LALR /S —H—5HRY IO X ~

bison(1) D APFIE(F”info bison” OHI(CHDF T,

HIEEEB M main()” &”yyerror()” EHIETIMEBMRH D F T, "main()” (. UIXUIE Flex (K> TS
N3 yylex()” ZIEUH I 7yyparse()” EHUHLF T,

%%

%%

12.4 B — RV —IL

Lint like tools can help automatic static code analysis.
Indent like tools can help human code reviews by reformatting source codes consistently.

Ctags like tools can help human code reviews by generating an index (or tag) file of names found in source codes.

TV

Configuring your favorite editor (emacs or vim) to use asynchronous lint engine plugins helps your code writing.
These plugins are getting very powerful by taking advantage of Language Server Protocol. Since they are moving
fast, using their upstream code instead of Debian package may be a good option.

125 F/\5

FNRYHEFTOTSIVSERCHVTEETY, TOISLOFNYTEENBCET, bHEEEEKE3/NY
YR— R EERTE S &K SHLEBU) Debian 1—F —(CHNF T,

12.5.1 EZAHRS gdb E1T

Debian FDE—FNT /N v A&, ETHPOTOLTSLEREBETET DL D(CT S gdb(l) T,
gdb EREBETOTSLERDELIICT YA R—ILLEL & D6
# apt-get install gdb gdb-doc build-essential devscripts

gdb DEWVWF1—kUFZIVICDVWTIIUATESEBES L)

« “info gdb”
+ “Debugging with GDB”in /usr/share/doc/gdb-doc/html/gdb/index.html
IO T EOFa-RUTIL”



http://packages.debian.org/sid/bison
http://qa.debian.org/popcon-graph.php?packages=bison
http://packages.qa.debian.org/b/bison.html
https://ja.wikipedia.org/wiki/Bison
http://packages.debian.org/sid/byacc
http://qa.debian.org/popcon-graph.php?packages=byacc
http://packages.qa.debian.org/b/byacc.html
http://packages.debian.org/sid/btyacc
http://qa.debian.org/popcon-graph.php?packages=btyacc
http://packages.qa.debian.org/b/btyacc.html
https://ja.wikipedia.org/wiki/Lint
https://en.wikipedia.org/wiki/List_of_tools_for_static_code_analysis
https://en.wikipedia.org/wiki/Indent_(Unix)
https://ja.wikipedia.org/wiki/Ctags
https://en.wikipedia.org/wiki/Language_Server_Protocol
https://ja.wikipedia.org/wiki/デバッガ
http://www.unknownroad.com/rtfm/gdbtut/gdbtoc.html
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Sy —3 #7av | 57 | s

vim-ale I:0 2591 Asynchronous Lint Engine for Vim 8 and NeoVim

vim-syntastic I:3 1379 Syntax checking hacks for vim

elpa-flycheck V:0, I:1 792 modern on-the-fly syntax checking for Emacs

elpa-relint V:0, I:0 135 Emacs Lisp regexp mistake finder

cppcheck-gui V0, I:1 6196 | B C/C++ 1— RV —JL (GUI)

shellcheck V2, I:11 18987 | Y TILXODUTRDIUYRY—]L

pyflakes3 Vi1, 1114 24 passive checker of Python 3 programs

pylint V4, 1:17 1976 | Python I—FEMNF T v IV Tk

perl V:644, 1:990 | 669 %El."]:_l—l\“q-l‘ygvj cMOEDTU5-TUS:
B::Lint(3perl)

rubocop V:0, I:0 3247 | Ruby BN — R HY—JL

clang-tidy V:1,1:8 21 clang-based C++ linter tool

splint V0, 1:3 2320 | CTOTSLEENCCNTIDFIVvITIEHD'Y—IU

\ ) — —_ R e J—

flawfinder V:0, I:0 205 Sfffbj AI-FERELCEF 21U« —DRHEERI

black V:2,1:8 557 uncompromising Python code formatter

per Ltidy V0, 4 2338 | Perl ROUTRDA YT YRET T4 —V Y R~

indent V:0, 1:9 426 C language source code formatting program

astyle V0, I:3 761 Source code indenter for C, C++, Objective-C, C#, and Java

bcpp V:0, I.0 111 C(++) beautifier

xmlindent V:0, I:1 53 XML ARU—LUT#—=Vv5S

global Vi1, 1:2 1896 | YV—XO—FOBREFEENDY—JU

exuberant-ctags V:3, 1:25 345 build tag file indexes of source code definitions

Table 12.12: g2 1 — KoY —ILDOY X ~

SRy — 7oy | 27| x&
gdb V:13,1:101 10847 | gdb-doc T 35”info gdb”
ddd V:0, 1:9 4105 | ddd-doc D\{EfH9d 3”info ddd”

Table 12.13: /AW 5 /W —I D) X~



http://packages.debian.org/sid/vim-ale
http://qa.debian.org/popcon-graph.php?packages=vim-ale
http://packages.qa.debian.org/v/vim-ale.html
http://packages.debian.org/sid/vim-syntastic
http://qa.debian.org/popcon-graph.php?packages=vim-syntastic
http://packages.qa.debian.org/v/vim-syntastic.html
http://packages.debian.org/sid/elpa-flycheck
http://qa.debian.org/popcon-graph.php?packages=elpa-flycheck
http://packages.qa.debian.org/e/elpa-flycheck.html
http://packages.debian.org/sid/elpa-relint
http://qa.debian.org/popcon-graph.php?packages=elpa-relint
http://packages.qa.debian.org/e/elpa-relint.html
http://packages.debian.org/sid/cppcheck-gui
http://qa.debian.org/popcon-graph.php?packages=cppcheck-gui
http://packages.qa.debian.org/c/cppcheck-gui.html
http://packages.debian.org/sid/shellcheck
http://qa.debian.org/popcon-graph.php?packages=shellcheck
http://packages.qa.debian.org/s/shellcheck.html
http://packages.debian.org/sid/pyflakes3
http://qa.debian.org/popcon-graph.php?packages=pyflakes3
http://packages.qa.debian.org/p/pyflakes3.html
http://packages.debian.org/sid/pylint
http://qa.debian.org/popcon-graph.php?packages=pylint
http://packages.qa.debian.org/p/pylint.html
http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
http://packages.qa.debian.org/p/perl.html
http://packages.debian.org/sid/rubocop
http://qa.debian.org/popcon-graph.php?packages=rubocop
http://packages.qa.debian.org/r/rubocop.html
http://packages.debian.org/sid/clang-tidy
http://qa.debian.org/popcon-graph.php?packages=clang-tidy
http://packages.qa.debian.org/c/clang-tidy.html
http://packages.debian.org/sid/splint
http://qa.debian.org/popcon-graph.php?packages=splint
http://packages.qa.debian.org/s/splint.html
http://packages.debian.org/sid/flawfinder
http://qa.debian.org/popcon-graph.php?packages=flawfinder
http://packages.qa.debian.org/f/flawfinder.html
http://packages.debian.org/sid/black
http://qa.debian.org/popcon-graph.php?packages=black
http://packages.qa.debian.org/b/black.html
http://packages.debian.org/sid/perltidy
http://qa.debian.org/popcon-graph.php?packages=perltidy
http://packages.qa.debian.org/p/perltidy.html
http://packages.debian.org/sid/indent
http://qa.debian.org/popcon-graph.php?packages=indent
http://packages.qa.debian.org/i/indent.html
http://packages.debian.org/sid/astyle
http://qa.debian.org/popcon-graph.php?packages=astyle
http://packages.qa.debian.org/a/astyle.html
http://packages.debian.org/sid/bcpp
http://qa.debian.org/popcon-graph.php?packages=bcpp
http://packages.qa.debian.org/b/bcpp.html
http://packages.debian.org/sid/xmlindent
http://qa.debian.org/popcon-graph.php?packages=xmlindent
http://packages.qa.debian.org/x/xmlindent.html
http://packages.debian.org/sid/global
http://qa.debian.org/popcon-graph.php?packages=global
http://packages.qa.debian.org/g/global.html
http://packages.debian.org/sid/exuberant-ctags
http://qa.debian.org/popcon-graph.php?packages=exuberant-ctags
http://packages.qa.debian.org/e/exuberant-ctags.html
http://packages.debian.org/sid/gdb
http://qa.debian.org/popcon-graph.php?packages=gdb
http://packages.qa.debian.org/g/gdb.html
http://packages.debian.org/sid/ddd
http://qa.debian.org/popcon-graph.php?packages=ddd
http://packages.qa.debian.org/d/ddd.html
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Rld gdb(l) &7-g” &EFE> TNV IBREM(FTTIV /I rILENe”program” [CESEERIBFITI,

$ gdb program
(gdb) b 1 # set break point at line 1

(gdb) run args # run program with args
(gdb) next # next line
ig;jclib) step # step forward
&gljtlib) p parm # print parm
&gllélb) p parm=12 # set value to 12
(gdb) quit
TAvF

%< M gdb(1) IVYREEKBTCETE T, STRMIIY TILAKICHEEL T T,

12.5.2 Debian /YW —IDF /5

Since all installed binaries should be stripped on the Debian system by default, most debugging symbols are removed in the normal
package. In order to debug Debian packages with gdb(1), * -dbgsym packages need to be installed (e.g. coreutils-dbgsym
in the case of coreutils). The source packages generate * -dbgsym packages automatically along with normal binary pack-
ages and those debug packages are placed separately in debian-debug archive. Please refer to articles on Debian Wiki for more
information.

TNRYILKSELTWVSB/RYT =TT *-dbgsym /Sw T —IBREVHE(F. ROKXSICLTUEILRLUZET
TYXL—ILTBIRERB DT,

mkdir /path/new ; cd /path/new

sudo apt-get update

sudo apt-get dist-upgrade

sudo apt-get install fakeroot devscripts build-essential
apt-get source package_name

cd package_name*

sudo apt-get build-dep ./

B BHBHPL RSP

MBI U TNTEEBELE T,

BIR(ERDELSIC, BEE/IRvIT—IEBIV/IT1ILT DRI +debugl” ZES(CH(FzD. YU —XEID/ v —
JEAVIRTILT BT ~pre1” EES (T & EERD Debian /NA—T3a VENEENDEVNL DI/ VT —
IN—IavEEPLET,

$ dch -i

RDKINCUTTFNITIYRIVNET/ AT —IZ VA1 ILLTT YA A—ILLE T,

$ export DEB_BUILD_OPTIONS="nostrip noopt”
$ debuild

$cd ..

$ sudo debi package_name*.changes

IRVT—IJNEIWRIOY FREER LT, N1FU—0T V1 IVICHEE(C’CFLAGS=-g -Wall” BMEDNTL)
3L20(CLET,



http://debug.mirrors.debian.org/debian/-debug
https://wiki.debian.org/DebianKernel
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12.5.3 /\wOKL—XDINE

OS5 LMROSv2a193DICHEIRBEIC. NI RL—ERENTLR—LICTDEO LU THRET DD

FRVWEXTT,

The backtrace can be obtained by gdb(1) using one of the following approaches:

* Crash-in-GDB approach:
- GDBhS OIS LEERTLET,
- O55LR05wvoaLET,
- GDB OV kT’bt” £ I5E T,

* Crash-first approach:

* soft core unlimited

Update the “/etc/security/limits.conf”file to include the following:

- 2I)LZOYZFET?ulimit -c unlimited” &FJ5E Y,

- OOV RASTOISLERTLET,

- O3S LR05Sv2a L CaA7I YT I 71 ILRTEXT,

— Load the core dump file to GDB as ”gdb gdb ./program_binary core”.

- GDB OV +T"bt” £FIB5E T,

For infinite loop or frozen keyboard situation, you can force to crash the program by pressing Ctr1-\ or Ctr1-C or executing

“kill -ABRT PID”". (SeeIH9.4.12)

TV

LIEFUE., —&FL#ITA"malloc()” h'g_malloc()" HICHBD/NNVIRL—XZEZERBNMIET, CSL\ofeCE
MECDHESEF. KEHITDHLEEDNNVv I L —R(EFRICUEFTEA. BRATBHRERDITIDE > ETHEL
FEFRIBEHSMALLOC_CHECK " (DfBE% 2 EXET D ETY (malloc(3)). gdb EETULEMS CNEEST

IBICFRDKLDICLET,
$ MALLOC_CHECK_=2 gdb hello

1254 Ltiffigdb OV R

aAVUE VY FEIOEREA
VILFAUYRTZOOTSLOECOIXALYRODNYI KL —X
(gdb) thread apply all bt A

(gdb) bt full

B I—ILDOXF v D EICRE/INS X—5 —%=S

(gdb) thread apply all bt full

BEEDZA 7Y a VOlEFENDE TV IRL—XESX—F
— =S

(gdb) thread apply all bt full
10

EEROLTZUDREZD 10 DI—JUICEI NNV IRL—X
EIRSA—I—&RS

(gdb) set logging on

gdb 7Oy rET7AILICETHET (74—
(d7gdb. txt”)

Table 12.14: £ gdb AV RDJ X ~



https://ja.wikipedia.org/wiki/コアダンプ
https://ja.wikipedia.org/wiki/コアダンプ
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1255 S TS —~DIKEFOHESR

RDEKDIC Wdd() EFE>TTFOTSLDSA TS —~"OIKEFEEREH DI LI T,

$ ldd /bin/1s
librt.so.1 => /1lib/librt.so.1 (0x4001e000)
libc.so0.6 => /1lib/1libc.so0.6 (0x40030000)
libpthread.so.0 => /1lib/libpthread.so0.0 (0x40153000)
/1lib/1d-1linux.s0.2 => /1ib/1d-1inux.s0.2 (0x40000000)

“chroot SNZBET T 1s() BEET B(CIF. £BS1TSU—MBELID chroot SNZERBRNTHIATIEETH
BUMERB DL,
IR 46EZR T\,

12.5.6 Dynamic call tracing tools

There are several dynamic call tracing tools available in Debian. See JH9.4.

125.7 XIS—DF/\T

GNOME ZFO5 S L previewl RX IS—&ZF(THE. ROLDIEXvE—IMREDONDF T,

The program ’‘previewl’ received an X Window System error.

CHOLIEFZEICE. FOTSLE?--sync” FETTRITLT. NV IO RL—XERFDMHIC’gdk_x_error” B
ETEILETDILISCLTHEILELDS,

125.8 XEU—U—DO@&HY—IL

Debian [C(FXEY—U—D&RET S TFOT S LRV DHFIATRIEET T,

IRwr— #7av | 27 | s

1ibc6-dev V:246,1:581 | 11954 | mtrace(1): glibc 7 malloc /v TEERE

valgrind V:6,1:38 77683 | XEU—FN\wAHAETOT71>

electric-fence | V:0,1:4 73 malloc(3) F/\w i

libdmalloc5 V:0,1:3 393 XEJ—=707—2Y3VDFNORZ17T5U—

duma Vi0. I:0 293 CHLUCH+ TOTSLONYIT7F—N=3VE7VE—
e SVEBREIZESTIS)—

leaktracer V0, 1:2 56 C++ JO0SLEDODXEI—U—08HY I~

Table 12.15: XEYJ—YU—=08&E"YV—ILDY X

1259 N1FU—DF«X7vt>rTY—

RDEKSIC objdump() EFE> TN FYV—I—REFT s X7 v VTILTEZT,
$ objdump -m 1386 -b binary -D /usr/lib/grub/x86_64-pc/stagel

N
AR

gdb(1) [FMEMCI—REF r AP wvEYTILTBDICEZFET,



http://packages.debian.org/sid/libc6-dev
http://qa.debian.org/popcon-graph.php?packages=libc6-dev
http://packages.qa.debian.org/libc/libc6-dev.html
http://packages.debian.org/sid/valgrind
http://qa.debian.org/popcon-graph.php?packages=valgrind
http://packages.qa.debian.org/v/valgrind.html
http://packages.debian.org/sid/electric-fence
http://qa.debian.org/popcon-graph.php?packages=electric-fence
http://packages.qa.debian.org/e/electric-fence.html
http://packages.debian.org/sid/libdmalloc5
http://qa.debian.org/popcon-graph.php?packages=libdmalloc5
http://packages.qa.debian.org/libd/libdmalloc5.html
http://packages.debian.org/sid/duma
http://qa.debian.org/popcon-graph.php?packages=duma
http://packages.qa.debian.org/d/duma.html
http://packages.debian.org/sid/leaktracer
http://qa.debian.org/popcon-graph.php?packages=leaktracer
http://packages.qa.debian.org/l/leaktracer.html

Debian Y 7L 2V X 239/ 244

126 EJILREY—)L

Ryt — #®7ay | 57| x&

make V:147,1:574 | 1592 make-doc HMEHET 5”info make”

autoconf V:33, 1:257 2025 | autoconf-doc MEH 9 5”info autoconf
automake V:34,1:256 1837 | automakel.10-doc A\EHT 5”info automake”
libtool V:29, 1:240 1213 | libtool-doc MERE 9 $”info libtool”

cmake V:16, 1:116 28897 | cmake(1) cross-platform, open-source make system
ninja-build V:5, 1:34 417 ninja(l) small build system closest in spirit to Make
meson V:2,1:20 3451 meson(1) high productivity build system on top of ninja
xutils-dev V:1,1:10 1485 imake(1), xmkmf(1), {ifl

Table 12.16: EJLRWY—IL/SwH =TI DU X

12.6.1 Make

Make (@ 7O5 S LDTI—TEEBIBHNDI1—FT v JFT 1+ — T .make(l) ZEFTI B & . .make (F”’Makefile”
EVDI—IT 71 IVEGEH. 5T v EHRREBICEBEINZETEEINLRIIED 7 7 )LICI—5 v kMR L
TULBBEPRI—T v CAEELLEVMERICES—T v hEBHLE T, COLSEEHREIABLTHNICETNEH
ELNIEA.

W=ILIT 7LD VYD FLUATDED T,

target: [ prerequisites ... ]

[TAB] commandil

[TAB] -command2 # ignore errors
[TAB] @command3 # suppress echoing

FET. ”[TAB]” [ TAB I—RTY, BiT(E make (CLBDEHBIREY TIVICL>DTHBRINE T, XOUT+%&
BT BITRICIEI\N BFEVE T, YTILXDUTEOBEBEHOIOHD?$” EANT DZHICIET$S” EFEVFET,

H—=5w PHIRICETS TV TFYU Iy ~ BBR) IL—ILE, AIREROKXSICEITZI,
%.0: %.c header.h
LT 55 v k% EVWDSNEE 1 DEIHEATUVNET, "% (TEBDSI—5v =T 71 ILBDZETIEL)

NEBWANFINEEVYYFLE T, BIREICERICENSDRBINEEDI —5'w =T 71 ILBICESEET
BNERIEHIC% EALNBCEMNTEET,

HLE ZHiE

$@ 5—=5Fwk~

$< SUIORRR

52 = COTRDIRRA

7 ECORRRA

$* "% (=T Vv RII—VDEICVYFLIET

Table 12.17: make DBEEZEH DY X ~

"make -p -f/dev/null” ZE1TL CEERIEREBIL—ILERESR T U,

12.6.2 Autotools

Autotools is a suite of programming tools designed to assist in making source code packages portable to many Unix-like systems.



http://packages.debian.org/sid/make
http://qa.debian.org/popcon-graph.php?packages=make
http://packages.qa.debian.org/m/make.html
http://packages.debian.org/sid/autoconf
http://qa.debian.org/popcon-graph.php?packages=autoconf
http://packages.qa.debian.org/a/autoconf.html
http://packages.debian.org/sid/automake
http://qa.debian.org/popcon-graph.php?packages=automake
http://packages.qa.debian.org/a/automake.html
http://packages.debian.org/sid/libtool
http://qa.debian.org/popcon-graph.php?packages=libtool
http://packages.qa.debian.org/libt/libtool.html
http://packages.debian.org/sid/cmake
http://qa.debian.org/popcon-graph.php?packages=cmake
http://packages.qa.debian.org/c/cmake.html
http://packages.debian.org/sid/ninja-build
http://qa.debian.org/popcon-graph.php?packages=ninja-build
http://packages.qa.debian.org/n/ninja-build.html
http://packages.debian.org/sid/meson
http://qa.debian.org/popcon-graph.php?packages=meson
http://packages.qa.debian.org/m/meson.html
http://packages.debian.org/sid/xutils-dev
http://qa.debian.org/popcon-graph.php?packages=xutils-dev
http://packages.qa.debian.org/x/xutils-dev.html
https://ja.wikipedia.org/wiki/Make
https://ja.wikipedia.org/wiki/Autotools
https://ja.wikipedia.org/wiki/Unix-like
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ZHERM Bl

fool := bar —EZTOER
foo2 = bar BIRNER
foo3 += bar E‘3[EM

Table 12.18: make Z¥DERDY X ~

« Autoconf is a tool to produce a shell script >configure” from configure.ac”.
— ”configure” is used later to produce "Makefile” from "Makefile.in” template.
+ Automake is a tool to produce "Makefile.in” from "Makefile.am”.

+ Libtool is a shell script to address the software portability problem when compiling shared libraries from source code.

126.21 FOSJSLZEIVISTILET YR ~—IU

fn =l
@ JRFLITFPANWESHEERIVITILLETOTS LTI YA R—ILIBFCEEZTLTEIVIFZE

o

> U IR

Debian (3”/usr/local/” £hV/opt” AN T 7 T ILICENE B A, TOTSLEY—INSTVIRTILT BBEE.
Debian ENBEENEVNKSICENE?/usr/local/” DHICT VX +—=ILLE T,

$ cd src

$ ./configure --prefix=/usr/local

$ make # this compiles program

$ sudo make install # this installs the files in the system

12.6.2.2 FOJSLDTP YAV E—I

FZUIFILOY—XERBL. TN autoconf(l)automake(l) EFERALSHHEERENEE SHELIEHEEX
TULBHES, ROKSICEFTLTYIRITITFT—EF V1 =ILLET,

$ ./configure all-of-the-options-you-gave-it
$ sudo make uninstall

CORDOIC, »/usr/local/” DFICRIFA YR L=ILTOCIRN T 71 ILEBUcC EHMBERICHEETECIC
BELEONENLS, ROKLDICULTEOARBEEI CENRBRFT,

# find /usr/local -type f -print® | xargs -0 rm -f

If you are not sure where files are installed, you should consider using checkinstall(8) from the checkinstall package,
which provides a clean path for the uninstall. It now supports to create a Debian package with ”-D” option.

12.6.3 Meson
The software build system has been evolving:

+ Autotools on the top of Make has been the de facto standard for the portable build infrastructure since 1990s. This is extremely
slow.



https://ja.wikipedia.org/wiki/Autoconf
https://en.wikipedia.org/wiki/Automake
https://en.wikipedia.org/wiki/GNU_Libtool
https://ja.wikipedia.org/wiki/Autotools
https://ja.wikipedia.org/wiki/Make
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+ CMake initially released in 2000 improved speed significantly but was still build on the top of inherently slow Make.

+ Ninja initially released in 2012 is meant to replace Make for the further improved build speed but is also designed to have its
input files generated by a higher-level build system.

* Meson initially released in 2013 is the new popular and fast higher-level build system which uses Ninja as its backend.

See documents found at ”The Meson Build system” and ”The Ninja build system”.

127 DxIwvd

BEARRERERFND v IR—=JERDLS(CLTESNE T,

cEBRWOIV)IETSOY -1 - —(CHIML J#—LEF>TERRINE T,

c DJA—LDIVEI—ZBHRED IV VI TR EICL D TROF[EALINIE/IS A —F —[IF D URL XFF|
ZISOY—-Ho5D0TvIY—N—(CXKELTT,

- ”http://www.foo.dom/cgi-bin/program.pl?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”

— ”http://www.foo.dom/cgi-bin/program.py?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”
- ”http://www.foo.dom/program.php?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”

« URL FM”%nn” (Z 16 HEET nn DEONFEBTBZI S5SNI T,
s BIETBEIIRDEIDICERESTNFE I : "QUERY_STRING="VAR1=VAL1 VAR2=VAL2 VAR3=VAL3"”.

« DT IHY—/\—LEO CGI OS5 S L ("program. *” QUVFNTE) NEBEZH”SQUERY_STRING” & &L (i
EBInE 9,

« CGI Z7O5 5 LM STDOUT (BEE D) ROI T TSSO —(CESNUBERDENLD TV IR—TJELTERRS
nIx9,

FaUFr—LE. CGI/NSA—I—ZEBRIBZIFIEONDECULSINTOT S LRIESIEVWENERTY, Perl
X2 Python (CFCDITzHDHEILUIZET 1 —ILRARELE T, PHP (FCDERSHEEEE EE(CREEINIT T, 517
JETDT—I—DIALL—IDRERSDBSE. HTTP D v F—HMEONETT, 9577V RT1TROT—5—
MIBRREBILIBE. Javascript REHEHNE T,

¥ U < (&, Common Gateway Interface X° The Apache Software Foundation ° JavaScript Z 2B T2 0\,

http://www.google.com/search?hl=en&ie=UTF-8&q=CGI+tutorial & URL & U CEE TS IH—N 7 KL X[Z AN Google
T”CGl tutorial” ZRBI BT —TJILT—/A—ED CGI XOYU T RENWTUVENEBRRI BZSEUVITT,

12.8 V—XX1—RZTHa

V—XOA—REBITZTOTSLRHDET,

12.9 Debian /3w —IVER

Debian /3w —IZEEDZVGEIICIE, REZRHFL &£ D,

c BERRENR VT —II T LOEBRICIIHE2E
« BERNER—FT v OO IOBEEOZ6HIC. 182.7.13
o HARM7L chroot FMTDIREDE6(C. 1H9.11.4



https://ja.wikipedia.org/wiki/CMake
https://ja.wikipedia.org/wiki/Make
https://ja.wikipedia.org/wiki/Ninja_(ソフトウェア)
https://ja.wikipedia.org/wiki/Meson_(ソフトウェア)
https://ja.wikipedia.org/wiki/Ninja_(ソフトウェア)
https://mesonbuild.com/
https://ninja-build.org/manual.html
https://ja.wikipedia.org/wiki/HyperText_Markup_Language
https://ja.wikipedia.org/wiki/Uniform_Resource_Locator
https://ja.wikipedia.org/wiki/Common_Gateway_Interface
https://ja.wikipedia.org/wiki/PHP:_Hypertext_Preprocessor
https://ja.wikipedia.org/wiki/HTTP_cookie
https://ja.wikipedia.org/wiki/JavaScript
https://ja.wikipedia.org/wiki/Common_Gateway_Interface
https://ja.wikipedia.org/wiki/Apacheソフトウェア財団
https://ja.wikipedia.org/wiki/JavaScript
http://www.google.co.jp/search?hl=ja&ie=UTF-8&q=CGI+チュートリアル
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RvTr—3 RFIY gfr F—D—R | 5
\ S \ ) — — RZfa< .
perl V:644,1:990 | 669 | AWK - PERL 2\2/\;1?1;3 5 PERLADY =X JI—FERY Tk
. [ FORTRAN 77 B'5 C/C++ ~ADYJ— X 1— RZHE
f2c V0, I:4 442 FORTRAN-C , /' F20(1)
. . . NASM (Intel 77—V v ) 55 GNU Assembler
intel2gas V:0, 1.0 178 intel - gas (GAS) ADEEY T

Table 12.19: Y —X d— RZHEY— )LD X ~

+ debuild(1), and sbuild(1)

- UOVIRTILEFT/NT(3IR12.5.2

+ Guide for Debian Maintainers (debmake-doc /3w —32))

+ Debian Developer’s Reference (deve lopers-reference /w7 —32))

« Debian R —¥ Z 1 77J)U (debian-policy /S wo —3)

debmake %° dh-make ¥° dh-make-perl END/ AV —I V5 &@ENT D/ v —IRHBD T,



http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
http://packages.qa.debian.org/p/perl.html
http://packages.debian.org/sid/f2c
http://qa.debian.org/popcon-graph.php?packages=f2c
http://packages.qa.debian.org/f/f2c.html
http://packages.debian.org/sid/intel2gas
http://qa.debian.org/popcon-graph.php?packages=intel2gas
http://packages.qa.debian.org/i/intel2gas.html
https://www.debian.org/doc/manuals/debmake-doc/
https://www.debian.org/doc/manuals/developers-reference/
https://www.debian.org/doc/debian-policy/
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Appendix A

s

BFHRANEDERTY,

A.1 Debian ¥F&

Linux Y X7 LRGRY D=0 NcIVE1 -5 —DRHOIFB(IC/ADINEIVEL—F—TFSv T+ —
LTY, UMU. Linux ODERENDENRAITBHEEEICE>RPLTVCETIEHD T E Ao FE PostScript U V5
RE#RSNIZ LPR 7Y Y IDFRENC AL DT FKRADRUVFITLURZ, (BED VX ~L—23 VT3 CUPS &
AT LMEONZDTES CORTEBEHDFTE AL )

»Y—=XD—R? EVSTBENDHEMEY Y THEELFT T, CNEIERICERTINBREISICEARELVWEDT
¥, F/z. HOWTO ¥ mini-HOWTO EEENB VTP LY REHDF T, CNSFBRIILPITVDTIT M. S
BETCEMRRERVRETY, 5&2EDVYREETIDINENRGDRIC. RRXLHOWTO DXL TDEEHRT
DICEBNIINBDCERRLHDE T,

C M”Debian J 7 7 L X (88 2.100 KR)” (2023-02-04 11:59:01 UTC) /\ Debian ¥EENDE > RP(C L\ B EHR(C & > THR
ROROELEDREELEHTT,

A2 EFEDORE

Debian U 7 7 L ¥ X(FEAKIE <osamu at debian dot org> MMEARA Y X7 LABEXEE L TESTHOHOSNT Uz, <
DORBM debian-user X —1 V51 X <Xl Debian DYV —IXHSEBSNICHEBAEX T,

4 BF Debian Documentation Project CIER(CT7 O 7 + T TH DIz, Josip Rodin KDBHIE (CREL). DDP XEND—HE L
T”Debian J J 7 L X (8 1 kR, 2001-2007)” ZED E LTz,

6 FREOIIRT. BAIEA YT FILD Debian U T 7L VX (B 1) ARBRENEL>TULBEICRIETZLD
AREEFTRRIBOHF LTz, Flz/E”Debian U T 7L VX (B2 hR)” M 2008 FElCU DU —XEnF LTz,

I have updated “Debian Reference (version 2)” to address new topics (Systemd, Wayland, IMAP, PipeWire, Linux kernel 5.10)
and removed outdated topics (SysV init, CVS, Subversion, SSH protocol 1, Linux kernels before 2.5). References to Jessie 8
(2015-2020) release situation or older are mostly removed.

This ”Debian Reference (version 2.100)” (2023-02-04 11:59:01 UTC) covers mostly Bullseye (=stable) and Bookworm
(=testing) Debian releases.

Fa1—rUT7ILOARBEZORBTE IV IXEL—2Y3 VERNSHEBE LU

« ”Linux User’s Guide” Larry Greenfield & (1996 £ 12 H)
— ”Debian Tutorial” (C & D THERIE{L



http://lists.debian.org/debian-user/
https://www.debian.org/doc/ddp
http://www.ibiblio.org/pub/Linux/docs/linux-doc-project/users-guide/user-beta-1.pdf.gz
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« ”Debian Tutorial” Havoc Pennington &, (1998 £ 12 £ 11 H)

— Oliver Elphick & Ole Tetlie & James Treacy & Craig Sawyer & Ivan E. Moore II (C &k  —EBZE(E
— ”Debian GNU/Linux: Guide to Installation and Usage” (C & D TFRIE{L

+ “Debian GNU/Linux: Guide to Installation and Usage” John Goerzen and Ossama Othman 2 (1999 )
— ”Debian J 7 7 LY X (8B 1hR)” [C K > THRIEIL
RYT—=I0 71T CRATIBRIEIZNDTVI IV IEL—Y 3 VDO—BERICED CENRTEET,
« ”Debian FAQ” (Josip Rodin A\ L TU\/Z 2002 & 3 AAR)
MORBIEZEDA VI VPV REL—2aVERICHEDCENRTEZET,
* "Debian U 7 7 LV X (% 1 k)" EARIEZE (2001 F~2007 £F)
- 2018 DK DFTL L\’Debian U T 7 L Y X (5 2 kR)” [C &k o THRE1L
BART0”Debian U T 7 LY X (8 1 hR)” (RICK > THESNF LT,

« XY D —UREICET B KEBPDOWA(E Thomas Hood NEHE
X & VCS [CREET B HVED MAWA(S Brian Nelson M& s
EILRZX DU T E2Z ORABICEIT BETIET Jens Seidel INE 5
« David Sewell (C & BEEMSRIE

c BERREP IV RV E 15PN TBREEECLZIZLDES

Many manual pages and info pages on the Debian system as well as upstream web pages and Wikipedia documents were used
as the primary references to write this document. To the extent Osamu Aoki considered within the fair use, many parts of them,
especially command definitions, were used as phrase pieces after careful editorial efforts to fit them into the style and the objective
of this document.

gdb /\w H— (B89 Bk (S Arii Pollak & Loic Minier & Dafydd Harries 0) T 20 & backtrace (9 3 Debian
wiki DRBZEILRL TREVE LT,

BEC EEE TN /ZIEE EBR< IRFED”Debian J 7 7 L X (85 2.100 kR)” (2023-02-04 11:59:01 UTC) DRABIFF E A
EMBEBNDHAETT, cNSEIVRIEI—F - ([CLO>TEEHINTLET,

"Debian VI 7 LV X (B 1hR)” (&, AEE—SARINTEAERLI LR,

“Debian U 77 L VX (B 2hR)” (. EXRERZEEZENDERKEBENRIRTEHARERL I UIZ, ZDERIC”Debian 1) 7
7PLYR (B 1R hoRBEREBHNZEINTUELL M8 1 E GNU/LiInux F1— kY 7IL] ETEF. AHTAD
[BERXEBEARARXAEPARZRAR Lz L T—EBEFHESECEEFF L

EETHIBFKNEBIANEEM(CEBC EICCHNBUVEERICEHNZLE T,

A3 XENDIA#—VYVhk

The source of the English original document is currently written in DocBook XML files. This Docbook XML source are converted
to HTML, plain text, PostScript, and PDF. (Some formats may be skipped for distribution.)



https://www.debian.org/doc/manuals/debian-tutorial/
http://archive.debian.net/woody/debian-guide
https://www.debian.org/doc/manuals/debian-faq/
http://packages.debian.org/search?keywords=debian-reference&searchon=sourcenames&exact=1&suite=all&section=all
https://www.wikipedia.org/
https://ja.wikipedia.org/wiki/フェアユース
http://wiki.debian.org/HowToGetABacktrace
http://wiki.debian.org/HowToGetABacktrace
https://ja.wikipedia.org/wiki/DocBook
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