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HERRLYTE

AIGE TN R ER bash(l) shell ai LB FRIBZE A URERES.

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

XL shell IRRFFX S TAERANKS,, RTEEME, EAFMREP shell RRFEXMIMELERIZRESD “PS1="\$""
M “ps2=' ', REERMRERMZRAMEML shell RRFRETEETE,

FrIEMaS RAERIZITERIEIESIME LANG=en_US.UTF8" N, BAEHALE #s S RGIH1& command-in-root -accou
# command-in-user-account XM G UNSWENFE, XAME R TREFMEEF RS EH.

- =r
EE

S 07E bash(l) PWIMBLTE “$PS1” 1 “$PS2” HUMRER,

ERZREERANITHRIE, FRFTETHER, W “7E shell PRABSFHHRG, BA Enter 1,7

LR HEMUERERBE - RIEEE, GERZRRAEEMHEL, XEIBESEIRIEFEIT"a” ] the”, E
MBI B S — M RENEEFRINEE, ERVENNEGSERNEREAT 0", BEAFRIESIEERE
RAR, XENEREIMABREN TIEXEHEERRIJENERE, XERIEEETEFSHINEEANZRAT
FEAEN.

=z
B

IR EEEANHOBUT AL, RELEXFEANSFRE,

EXAEGERS| AVER< R BB NG| SEERMITEMW FARH#ITIRG, #Mfk aptitude safe-upgrade”,
EXARESERS| AR B E AR ARG | SIEEROITENN FHEITIRE, #& deb-src”,

HONBTHRNEESAOERASTR (7)), HITFNFRHTIRE, & bash(), B IBREIEIEETE
AT RS RFFEL,

$ man 1 bash
manpage 27| FHFAHREEES P 2R manpage IETS, ¥ sources. list(5), EINIRETEAU T HL KR
EVEH: IS

$ man 5 sources. list

info page TL2 NG| S Z [EMFTEN FEHRKINE, 80 info make, BIVMFREITEAUTHEGRSRIFENENEER,
$ info make

X EHNE | SERRMITENN FHRHITIRG, #IBR”/etc/passwd”, SWFEEXME, RAILABATIIMES KK
HEeENES.

$ sensible-pager "/etc/passwd”

B R BEHANE| SIER R TEIN FARHITIFE, &K /etc/apt”, RAIUBATIMGESRKAEERHIAR,
$ mc "/etc/apt/”

REBRBIFFBRITEMNFAEEITIRG, & vim, RETEA T IR &< RIKEER

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

ok

=
1Cho
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— A NHEF B B RIERENMUE, XMEBFHENE | SEERIFTEIN FIARHEITIRIE, &~ /usr/share/doc/base:
#0” /usr/share/doc/base-passwd/users-and-groups.html”, 5@ ER) URL, #if& https://www.debian.org,
{RETLAEE 3 T 9185 < SR IF 131,

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

MR T EFHNG | SEEROITEIN FERITING, FAHFE"$S” AR, MBESTERM”, {RE]MIA T &< RIKME
:OEETI=N

$ echo "$TERM”

popcon ;i1TE

popcon HURH AREMEEFNEIRITE, ©RTHATE A 2024-03-03 11:51:37 UTC, B8 7T #8id 198687 N
FHHIEREEF 27 NEMBILER 237734 (1IR3,

EE
EEE amd64 FF2E (unstable) IRMIECEFR R B EHE] 74165 R4 E, popcon FURESIFZS IHAG TR
H

BL “V:” FLRR “votes” B4 popcon FETHE A S “1000 * ( HEHBITIE PC EHIERY popcon 1£3Z )/ ( ZH popcon
B,

A “L” FKRER “LRE 89 popcon FETEA NI “1000 * ( HETZEE PC LHIBEHI popeon 13X )/ (B
popcon 232 ),

EE

MITEVELE popcon UEANM AN BMNEZHAENEEZ, BiIFSRSEIAEMATIE, 6, S5 R1TEE
LM FELERERIEERM “/usr/bin” MIE R, EHMESE “noatime” EIMLARFRYMEEE, XHENRAEN
HEET “BE (vote ) IHAE,

R BRI

REBNXNBERERBTRHENENENEE, EET “apt-cache show” =X “aptitude show” &< (B
BITE amd64 ZEMEIARIRER ) IREM “TRRN, REMWKNENMR KiB ( Kibibyte= 7R 1024 Bytes FJEA] ),

3
BRNE—MNRENSTRERTRAME “FRE RNEL— M ENE, CEA%TRUXFNEENS, 2
RERMOE, ENDEETIRTENSE— 1,

=z
B

BRNEHERE"(Y) RI\Z MR BENZERERPRREFIE I ER TSR MERA PRI B R NRENR,

LE AR 1S Bug

WRIREMA Y EEMo)E, EfFER reportbug(l) [@ debian-reference MBS bug, I IRAER
RIBHMHRIY, BEA I -u” B8 bug REEM,
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— LN FERERREE

XBELENHFAFN—LREER:

- SR IREVEE
- BH% 102 75,
- RERFMHNBEBRNEZ2ER
« KISS (fRFFERMBMI)
- NEERAPIILEIRIT (overengineering )
- FiERR BB
- F—RERERTERREEN
* RTFM ([iZFM5ES
- fE(o)io) AT, SEEEERN LR
« YARRWIE(EA root FIAHE, FAZE(EMA root
- NERELITBRUBEEIER A
« REWMAEARRERGS
c (EREEEIRZR SO ZA ) FEREEEHEHINR
« MRS ARATEE S Z BIARE X H root shell
- BREEFERABMNR (USB BHE. BHXES

— LW HERAENSS

M Debian BRfFFIRRKREI—LEBE5IX, RAENUSBNHERERS.

« “iIXR Unix, BAMEBHEBZRRBEIMES,  --- Miquel van Smoorenburg <miquels at cistron.nl>

« “Unix RAPRIFHY--ERUEFEREMBIR,” - Tollef Fog Heen <tollef at add.no>

HEEARNE"Unix §%” JIH T —LHBNES,
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Chapter 1

GNU/Linux #F2

BINAZI— N ENRE, MEFS)—THIME, BABENEEEHENN, BRLNBCHS]. AT HEIMF
ERES, BFERHA—LEAER,

Debian GNU/Linux &R KR ITRE Unix FR %, — N SRAFPSESNRERE, RUNFSF AL
& Unix 1 GNU/Linux F9AE{A4E,

BIEEEE A Unix IS, AEXRZMET GNU/Linux X1, XHFEHESATHETHRIFSERANEE.

xR
WRIREEFIZE Unix RAPERT—ENENGSITIR, R EfEE TN XEFHRE, BFIEeHM
—NSCAL S 36 A ] B,

1.1 =HIaEM

1.1.1 shell R

BiR%GzE, MRIFEERE GUI (FISIGNOME & KDE ), BAMFEKBIFHERRE. RIZEHENEZSH
foo, MLERRRFHW TR,

MBRELET — GULIME, BBAMRINIABERR A Cul-Alt-F3 HAETFEFNERIERS, BRRAEET Ctl-Alt-F2 [4
B GUIIME (B21FBBESHTIXE 1.16 T ),
foo login:

EERRERET, MAANFRNAFS, flW penguin, ARREER, ETREOAMNBDHBAZREER,

EE
B1E Unix 4, Debian A4 THHAFIRMEZEBEXNSHEN, BRRBEHR/NSEFB4EM, F— 1 AFPKSE
EELTZEBEH#ITEE, SNAFPIKSH root A adduser(8) EIE,

RGLRIFTE”/etc/motd” FAIRIE{EE ( Message Of The Day ) kA8, ERER— ML RRT,
Debian GNU/Linux 12 foo tty3

foo login: penguin
Password:
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Linux foo 6.5.0-0.deb12.4-amd64 #1 SMP PREEMPT_DYNAMIC Debian 6.5.10-1~bpol2+1 (2023-11-23)
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: Wed Dec 20 09:39:00 JST 2023 on tty3
foo:~$

T, {RFATE shell R, shell BRATIRAVG S,

1.1.2 GUI T shell 127RFF
UNRMRIERSE Debian B2, TR T — GUIINE, BAGERNAAZFBEAERSERE, BIARNES G
BT B REIESIUEFIKE, (EF Tab 82 (BMSER) STUERPSMNZRB 288, BoUlERRGTERSE,

EEGUI( BFZAFPRE ) IMETIKE shell IR, MAMIBHI— x LintEINERFEF, 130 gnome-terminal(l).
rxvt(l) 3 xterm(l), 7£ GNOME £EFET, RRJAIRBL#E (Windows ), FEIERIR/REH A terminal” 3T
FF &%,

EEE—LESEmAL (9 fluxbox ) FE, TS EMENABREEAL, NRERXMER, A TATESAREHE
e =

1.1.3 root K/

root WP th M VERB R PSS, FEXANKE, (REEBEIT TENRASIEIS,

- 1% BHMMERARZE LEUEMXH, REREANRIXAXER
< RERG LEMXAIRBEEFINER

- RERS LA P RIEG

- RAPEREREFKS

FEBRARFI8Y root Mk, BEXR(FIEEM 1R EMER.

5 A
e

FRAEMEMAHE root 3.

JED=}

—AN (BIEEHIEE, W CD-ROM %, XL} Debian RARRER R — XM ) FIMRPRFIBES S 2 IE root
AP ERASIARE, BAEXMERLT, £ root kP —MRIERTFE, EIEWIIRRERTIENIZEN R
FRAVAFPAEMRRHITSENRE (BUE 1.23 7)),



https://zh.wikipedia.org/wiki/Shell_(computing)
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://zh.wikipedia.org/wiki/Superuser
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1.1.4 root shell R
XEBEE—HERNETLAL{RTELR A root ZBREEFAE root BY shell 2R 1T,
s EFEFREMNERRERT, BAroot (FEREAFEER.
o IEEEZRAFPH shell IBREF Fi@A “su -17,
- XARSREHFIAFPIIMEIRE,
« IEEE AP shell IR FimA “su”,
- XEREHFAFPH—LIMMEIRE,

1.1.5 GUI R4EIETHE

MERGHNREXEEEERAESNREMN GUI (BIBAFRE ) WEMNMCEIETE, (ReIUELIREIZE (Fm
gnome-terminal(l), rxvt(1) 8% xterm(l)) A root A shell IR/ RF FENE. SWFE 1.1.4 THFE 79 T,

g

@ KEREIER NSRS (HIF gdn3(1)) MEBRFFHA root REF root PR GUI BIR/AEEE
%EO

KEREA B RIERN X Window FiBITREHEEMOTIE GUI 2F, ENETHESRKITRN X FHE,

1.1.6 EHIZEHIE

TEFRIARY Debian REEH, B 6 NeEINHRAYSE VT100FFFHERIS, BJBAEEAE Linux EH1_E/B5 shell, BRIE(REET GUI
WET, BUERAIUERIETE Alt #F Fl—F6 2 —HREEMEGENR, 8- FHEHSMAIPRIE
WA HRESAPIE, ZINZAPMMERHEAN Unix 94, BEZ LR,

WMRFATF GUI IR, {FeJBAUEIE Ctr1-Alt-F3 #RIEEMIEHIE 3, UFRRMZRTE ctrl ., £ Alt #
M F3 B, AR T Alt-F2 [@3 GUI B, E—RRGITERMNEHE 2,

R LAERARSITIIHRE S — P ERIEEHE, fIantkaESE 3,
# chvt 3

1.1.7 EFRUGSITIRRA

FEm<LITHA Ctr1-D, BIERZTFAEM-Ctr1-82%0 d-1#, BDRIXMA shell i&z), MRIFELATFFHFEZERE, 5
FREEFRERT. REXLIZEFH “conrol D” AT AEFE, RFAFERIE shift-#, Ctr1-D BEJLAE
55 AD, BE, MREETAEA “exit” BRUEGHLIT,

MRIROLTFT x LIRIRINEE (), REICAMERXNXA x LmRINEED.

1.1.8 EMXFZRSA

MBEMEMAINRRERL 1, Debian BT ATFHRVEFRIEHITXHEEUR SR, EILERREZT 2
AARMFBEEINRNEE, BIDFATFPIRIERG S ARERERZ RN, WRRAEVERESTA, B
LRNMIRASENRAZRERR, (BN, RA]EFEEXRNLREZSRERB/LDW, )

TEEZAFEELNT, AUERGLITXARSE,

# shutdown -h now



https://zh.wikipedia.org/wiki/VT100
https://zh.wikipedia.org/wiki/缓存
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TEBERAFPRIT, FIMERGSITRARS,

# poweroff -i -f

- -+

D% 6.3.8 T,

W

1.1.9 ME—PEBNEGS

YT —LBIEME (FIN0 “cat THEBINXM") 5, BRAKME, RAIMEGLITHA “reset”, (REJELIEER
RLEEIRGANG S, (REAIMAA “clear” KB,

1.1.10 BWHFRRIIFIMNRGE

REBEELFET I EEMMIER Debian RAR/NLZREPIRE TEAR Unix THEE, ENFHFMS, FH apt-get(8) ¥
—LETFFHFLIRIGESITH curses 3EEL (190 me F vim ) KIBR— M ABHIEE,

# apt-get update

# apt-get install mc vim sudo aptitude

MRFELZLRTILERHAEE, BLAAZEMWRAERELR,

RER ITE X/ ] 1HER

mc V:50, 1:209 1542 | XAEBRANEREXEEIER

sudo V:688,1:841 | 6550 | ZBEBAFIETERN root NFRRITERR

vim V95, 1:369 3743 IH_)Iini)x NAYwiEEs Vi FICHERR, — NMEF RN A RiEEs (e
vim-tiny Vi58, 975 1720 };ini)x XAYREERE Vi iERR, —MEFRPIXAYRERS (FBR
emacs-nox V4, 1:16 39647 | GNU ITEHHRY Emacs, &7 Lisp B9 BX A JmiEeg

w3m V:15, 1:187 2837 | XABRNETRHEMNR RS

gpm V:10, I:12 521 Unix KIBRIX AEFEEFREETE (STFEE)

Table 1.1: BB AEXIZF IR

BRI B REIE— EE thpEEE,

nHEe MITE KN | iRBA

doc-debian 1:867 187 Debian INNE X414, ( Debian & Il ol@l ) FIEE X4
debian-policy I.14 4659 | Debian SREEFHFIFE XSS
developers-refereqes 2601 | Debian FF&EIESITEHAEE

debmake-doc L.0 11701 | Debian ¢E#E&F M

debian-history | L0 4692 Debian INEASE

debian-faq 1:865 790 Debian & Il [o] 2

Table 1.2: 3+ EUE B HHTIR

ARl AR FEM &GS T RIX LS,

# apt-get install package_name



http://packages.debian.org/sid/mc
http://qa.debian.org/popcon-graph.php?packages=mc
https://tracker.debian.org/pkg/mc
http://packages.debian.org/sid/sudo
http://qa.debian.org/popcon-graph.php?packages=sudo
https://tracker.debian.org/pkg/sudo
http://packages.debian.org/sid/vim
http://qa.debian.org/popcon-graph.php?packages=vim
https://tracker.debian.org/pkg/vim
http://packages.debian.org/sid/vim-tiny
http://qa.debian.org/popcon-graph.php?packages=vim-tiny
https://tracker.debian.org/pkg/vim-tiny
http://packages.debian.org/sid/emacs-nox
http://qa.debian.org/popcon-graph.php?packages=emacs-nox
https://tracker.debian.org/pkg/emacs-nox
http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
https://tracker.debian.org/pkg/w3m
http://packages.debian.org/sid/gpm
http://qa.debian.org/popcon-graph.php?packages=gpm
https://tracker.debian.org/pkg/gpm
http://packages.debian.org/sid/doc-debian
http://qa.debian.org/popcon-graph.php?packages=doc-debian
https://tracker.debian.org/pkg/doc-debian
http://packages.debian.org/sid/debian-policy
http://qa.debian.org/popcon-graph.php?packages=debian-policy
https://tracker.debian.org/pkg/debian-policy
http://packages.debian.org/sid/developers-reference
http://qa.debian.org/popcon-graph.php?packages=developers-reference
https://tracker.debian.org/pkg/developers-reference
http://packages.debian.org/sid/debmake-doc
http://qa.debian.org/popcon-graph.php?packages=debmake-doc
https://tracker.debian.org/pkg/debmake-doc
http://packages.debian.org/sid/debian-history
http://qa.debian.org/popcon-graph.php?packages=debian-history
https://tracker.debian.org/pkg/debian-history
http://packages.debian.org/sid/debian-faq
http://qa.debian.org/popcon-graph.php?packages=debian-faq
https://tracker.debian.org/pkg/debian-faq

Debian & Fift 5/236

1.1.11 ZNSNEFKS

MRFAERIRECHNERF KA REIT FENGSRIE, (RATUERTENSNEE-NMESIBPKS, ik,
SIZ— 1 AFREH fish MIKS,

# adduser fish

(015 PR 5 ) &L
XFLIB—NEH fish MFKS, EMRGITME, RAINMER TENGSHFRIMBFKSHENAFREER,

# deluser --remove-home fish

7£3E Debian 455189 Debian 248, LFEBENEZEEZEAKER useradd(8) # userdel(8) TERKE,

1.1.12 sudo fi2E

SFHRBMBAF T, fIEITEEZEICAEM LARKHE Debian R4, BEE R E sudo(8) RERNIFFNAF
(BINAF penguin ) RFWARFZEMIE root BHDFEERISEIERNR,

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

74, FJTLAMER TGRS EIRERAF (FIGIAF penguin) THEBBKSEIERNR,
# echo ”"penguin ALL=(ALL) NOPASSWD:ALL"” >> /etc/sudoers

XERISHREEN S AP TFFPARNME—NRPER.

-4

H
EZRPTHFERAZEUIHNEERPKS, AAERSBERTENRAL SO,

AV

FELERGFH, BF penguin FZEBRIKSESF root IS ZELEIH S MRIP,

ExMELT, ERANRERE FHRLERN LFEHFITRAATEIESZSHA, KEAZILFRHABITHRER
EBIHARAIBIRHITEIR (FIANLAFMAMXER ), FRIEMAIIRE TIRNFEXHERIEES,

IR
AT IZREREFN AR LSEINR, RN ZERERERRBHZRUIE], MAREL sudo(8) KR{EM root
R,
FEE HRBAKEAZMEE, sudo(8) FIMEF— M HERLE LNHEAFERNEENRMAHELE root Zig, X
A AFBIMNESNEERNENRITREER, RAINTHRIZEMMT 4, 5—7H, Re]ENMMEMABTXERN
*XBEO

1.1.13 #H3FEAT|g)

IMERBZEEIFE Debian RELATLT, REBRERAIFFNAPKSHAZE XL,

XREH Debian 24 ( BMERRINE R ) RIREIE SSRGS AFA RAGSMAMIR, S, "TEEIA
B-LRRETTUANA, EXOXEEMPYARNMIZFIZZ—T, MEIZEFIE Debian T2 Ff,

HBAMEETEMA, I8 Debian RHEZHIE— 3 Unix REGRES),



https://www.debian.org/doc/manuals/securing-debian-manual/
https://zh.wikipedia.org/wiki/Unix-like
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« 5 1.2 T EFHER)
- £ 13 T (ERAD)

e

« %14 T ERAR)
« 5 1.5 73 (shell #Hl)
« % 1.6 T (XAELEFI)

1.2 3 Unix XEZR%

£ GNU/Linux FIEfhE UnixiFRAR, XHRARKDBERP, FAMEMNXXGHIERHBEN “/" HROEXHHE,

1

UEMRENMRMFBEL XGRS, EBERMEG—RN, ERERBETRN.

XEXHIBRATUSEAES MREP, mount(8) ATIEREMEE LHEIXMGRAMER EXIIMHN £, Bk

A

3, umount(8) ILEBXNE, AT Linux AZE, mount(8) HRLES A BT DIE ) —aR 2 48 2 55 5B

w7, BEAJUEXHRFEHADHEZN, B, NRE. SAREIHEN, NENXGRRSFIERED AT

7£/usr/share/doc/linux-doc-*/Documentation/filesystems/#%%|,

Unix R4 EI#BE R, FEHMARAZ LMXER, BRFER, EEF Unix RF L, RENVBRN[EOME, Fla0

b

A BRE-NXHUZSE, FEFMBERAESESEN, XHENTF Windows KiiE—MEKXKIML S,

1.2.1 Unix XA4EH

TER L Unix XHEEM,

« XERBR XaXKNER, BiEiRiR, "MYFILE” f1I”MyFile” BRREMIXE,

- REREREXHRANIR, BRNMGR “/7, FEEER oot HFHIRBZR “/root” BET.

- SNERBE—1BF, EVUNESEEFEHRT/ MIMNIFS, RERENMH. ENBFR /7 (HIE “H

%" % “RER") FHETRRESGS.

« BAIXH S EFRBREBEE-—NEMREXHR, BWXHR, HiERE, ZINFLELHLNZTHEZAMEIAENE K.

X=AARNERRE X8,

- FFEMEREXHEU “/" BRAK, AREBNERIXERBZEE—" /7, F—1 /" BERIEER, H

by “/" BFHRBEENTFER. HEZAKREHAOD, BLRXHFNER, XLFTESSARR, ATEXN
2REXERIERBIF: “/usr/share/keytables/us.map.gz”’, i, AMMBIEENESE “us.map.gz” &
ME R HRE,

- RERBRS X, BlE “/etc/” # “/usr/”, FEFERMADUESHFER, B9 “/etc/systemd/” F

“/usr/local/”, XEEMRAME “BHRW", (RETUE—MENXEHBERMMN “/7 IRRPOEIEND T (—1IX
) MERH—RIRE, MERIAMTKEERN, SFRER—MESMBEREAN “KE" ®MH—1E, X
AMELERER (“/7): Bt FERBERAR, FE-FRBRERRT —IXM4TENEL, HEEWRKRZAE i
FFHE, MARKRER. MEZEIEHEER . ./" HAKER, XMRBHRERTHEMEUERNEL, WNE
RSN,

W F-—AYERE BRE-ANEENERBEIRNEAAMRIES. XARETF RT-11, CP/M,OpenVMS,MS-

DOS,AmigaOSs, A BT Windows, XERFEFE—NMEFEE T —MREREF, tkwrc:\7, (REWLL, B8
REFEWMIEFESIATYRREFEAEENXEREN—E5. 8% 122 %, )

EAMANEX HEPEREENTERERS, ERESIHMER THHE— L8 BIFREERA—LER
STEEAEHRENNTH, LN, MRF, WTF MEEHSHRFR ()} () [ ] "\ /> |
;L HeN * % 0 3. MBMEE—NESERFISES, RFIEERAANE, PR TUL. (s
A RANETEAS, RUARIESSE, LM LikeThis". SREEE Linux AP 2BATEXHEFIE

FAZH&.



https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Computer_file
https://zh.wikipedia.org/wiki/Directory_(file_systems)
https://zh.wikipedia.org/wiki/RT-11
https://zh.wikipedia.org/wiki/CP/M
https://zh.wikipedia.org/wiki/OpenVMS
https://zh.wikipedia.org/wiki/MS-DOS
https://zh.wikipedia.org/wiki/MS-DOS
https://zh.wikipedia.org/wiki/AmigaOS
https://zh.wikipedia.org/wiki/Microsoft_Windows
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=z
R

XAMroot” RIBEBRRT R root” XRR” IRE R (/root) . MiZiRHE L FXHEERRAIE.

=z
=]

i3 path AMYRTESZLMEXMHR, LrlERTHLRENKZ. BRREFEAINEBRFTEET L TORAH.

et

XTFXEERMEREIFMASEBREXERAEIRIFAE (/usr/share/doc/debian-policy/fhs/fhs-2.3.txt.gz”
M hier (7). MRROZIEEN T —EiREEAFBRZESINT R,

HE BXR®E

7/ REXR

/etc/ AR EXF
/var/log/ REHEXHF

/home/ FrEIEENEFPEFER

Table 1.3: EEBRIVAIEIIFR

1.2.2 XHRGIRNREN

%88 UNIX RFRIELE, Debian GNU / Linux FIHRAREVIERIEFMEIRSENMEHMEFERE L, SEH
RENRE, ERIEFITZESOLIRBIUA—NARNENAE “/ dev /7 TH.

BN BR. wREE (—MAMEFEHZRIENTIE ) 3 Debian GNU/Linux FR 4 _ERIIRIR EERE — MU
25T (inode) BIRURLEH, WA THMEXEM, FAIMRBENAF (FEE) EETHA, &Rig—Kii0E,
%, EMERASBRREXHRAPIEEZZKRT Unix, WA Linux AZUIEXNBEHITTTR. HE, B
EBXUEN LIEEEITHERNE RER A WEX G R AR,

XATHYRESL A AIA RN A —FHRZIEFERYN, BAXATRNAEFNGSHTS T2 AENIREHITE
HERE, EETNEYBIHEIISITHENBSRXAEBS ABIBERIERZENIEITHEI

R’
MRIEFERFXEMFMIELA Z BN MR R, BEHAANHFSHEIT mount(8),

1.2.3 XFRHENR
2 Unix RAMI A RGIRIE A= LZ ML,

- BEXNMMHHAF (u)
« INXHEFEEMEMA, (g)
- FTEERAF (o), EFfA “WR" 1 “FAEAN"

WX ARG, SRR RTF I,

« A% (r) NRAFABEEREMFNRA.
- 75 (w) RAFAMBEEEIXXEFRE,
« AT (x) RBRATFBEEX G ESM— 1 r<LiE1T,



https://zh.wikipedia.org/wiki/File_system
https://zh.wikipedia.org/wiki/Inode
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/File_system_permissions
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WFEFRI, BNNEMNRTFTFIIENE,

< 7% (r) MERAFABEEIILERANAS,
- A]5 (w) RERAVFREERMEMER B X EmAI 1+,
« AT (x) MBRAFFBEE VIR B RENXXHF,

EXE, —MNERWATRITRRERERAAFIEERENXG, EAFERMIINENE, FIaA/NFIEIRETE,
Ls() BFERXHFBERMINRER (EZ), HETHEER “- 17 @&l, ERRATEINFERTIESR,

« XHERE (F—1NFH)

o XEEHIBIERER (9 NER, =AEMFAM—BARBRAF, A, EtMNIRFRTR)

o BERREISFRIREREIE I

- XIEFTBENAFE

« XNNHFTEER

- UFFH (FT) RBRMIXMGERN

« R BEAFNET(E] ( mtime )

- XHHWEF

5 1jiEA
B
kS
TSHEE
FHIRET R
RIRET R
RREE

EETF

B

0nIT|IT|IO|—~ Q!

Table 1.4: “1s -1" HHAIE—NFHIIR

chown(1) FAF root Mk P IESERIETEZE., chgrp(l) AFXXERIETEE X root MBS EETERILE, chmod(1) A
FXHEHIFrE &S root M SIS FNSTE KA IS RIARPR, BIE— foo EFHIERIE XN T,

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

oIgn, RETARBTEE—NERWEAF foo FiE, HHEL4AE bar,

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

B =B REIRAL

» Set-User-ID(SUID) 1if (s 3k S E#AFHI x)
+ Set-Group-ID(SGID) fiI (s 3% S &% x )
o MHAL (¢ T BREMAFX)
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R “1s -1 WXLEMFHHEXEFE, NWRRAXLHE FTEMNITURIRE,

LB[— NPT HITXHR E Set-User-ID (il 81— MR P AR B S/ ID B TX AN AT (IS0 root AF ), ZE{URY,
L[—NEIITUHHRE T Set-Group-ID (45 52 1F— N U X AFATELERY ID BT, (30 root ), HTIXLE
REFIRESHT N, REEITATANMMEZIZRINEE,

E—NBRLIRE “Set-Group-ID” FFTH X BSD HIXHEIET L, FIEEEREEEIBMXHIEETBRABIA.

BL-NERRE "B BRIPZERANXERRERBEE ZH—TAPRR. A TRIP—ANER “/tmp” X
HBAREHEHEAISHER FTXHERATNEE, MBERAISNR, EBLEMEBRIREMNFL. N, %
XA R ARAEEX B AT B R B SNFREI A P RS2 — R R8I

XEE— R BB HNREIF,
$ 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(1) B 5 —FEERIURERXEFNIR, XM FEIER 3 2 4 62/ \i#EF (KR 8) B,

e JtER
B EERF Set-User-ID (=4), Set-Group-ID (=2) I #5751 (=1) ZF1
TEB_ABF FFHRIE (=4), 7] 5 (=2) # FJ AT (=1) BERZ AT
BABF HENPRE £
FENRFN Hit AP NPRE £

Table 1.5: chmod(1) &F & XX FRIIEIF IR

XITEERBRE R EAEER, MRMFIE “1s -7 HSHEEAEILE] (2-10), BRUITHS (KR 2) RRXHE
FOARBR (“-" &AL 0, “rwx” /AL 1), fREIZFICIEMRARFENENRE 3 TN AR \HFHIRE,

I FIGIF

$ touch foo bar

$ chmod u=rw, go=r foo

$ chmod 644 bar

$ ls -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

BR
MRIRFEELE shell {IARARE“1s -1U"ERNER, REEFEAEXGS, M test(l),stat(l)# readlink(1),
shell BE&<, W “[” =X “test”, “JEEtSHERI,

1.2.4 EHIFTEXGINR: umask

L PRIG R AR S 4 shell N E &S umask BIPREI, &M dash(l), bash(1), FIREHS (7).

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



https://zh.wikipedia.org/wiki/Berkeley_Software_Distribution
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umask 8 BRI AR EEISEEDUE Bi%
0022 “TW-r--T-- - rWXT - X -X NFrERAF S
0002 “rwW-rw-r-- S rWXTWXT - X NFrEHe] 5

Table 1.6: umask {8245

Debian ZXIAMERBFPFAAL (UPG), SH— AP RINE RZAEWERHEESEIE— UPG, UPG MBRAFMEIETH
BFERE, IMEFEXA UPG ME—/MR. ENEMNREFPEBEECHFAANEZE, 1B umask iIRER 0002 TEEER
27, (TEHLE Unix TiRF, IEFFEZERFIZER— M users WARIEEE ML, EXMERLT, HFE2
ZEI0 umask 1877 0022 2—MFEE)

B
BITIE “umask 002" B ~/.bashrc X#ITH UPG,

1.2.5 —(ARFHIBRE (48)

==
=]

%
EMERREXRMUITHAE, BRFFREEREFNEL,

{REETSIEIN— N penguin 2l bird 4B, EANSRA:

- ERATEPHN - YEAHEE:

- $17”’sudo usermod -aG bird penguin”,
- $1177sudo adduser penguin bird”, ( RTEELAYAY Debian R4 )
- WiT’sudo vigr” 4mig /etc/group ¥1”sudo vigr -s” 4wiE /etc/gshadow KB penguin & bird 17,

- ERATEPH—MRNABEE:

- REBRBER, (REEN)
- PIT’kill -TERM -1” HH—L(281TH, tki”systemctl restart NetworkManager.service”,
- B GUI (BIAFRE ) XRIHEER,

fREETS I bird BBFRAF penguin, ABANTIR:

- FERTEPHN - IRBHEEE:

— HfT’sudo usermod -rG bird penguin”,
- HifT’sudo deluser penguin bird”, ( RFEELEIEY Debian ZLE )
- $1f77sudo vigr” w48 /etc/group #1”sudo vigr -s”#mig /etc/gshadow KR bird {TEM®M penguin,

- ERTEPH—MRNABEE:

- RERBER. (REEN)
- BT’kill -TERM -1” FH—LE48E1TH, tki”systemctl restart NetworkManager.service”,
- BE Ul (BEAFRE ) X82/EH, T2 Gnome EHEAY—MEIR,

ERRRERLE, EAREREXIREZNSERIARIEEN,
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=z
R

%, {ReILAEERIN—1T “auth optional pam_group.so” %] “/etc/pam.d/common-auth” CAKERE

“/etc/security/group.conf”, FEEESMBRILIRRNSRMNBRRIE, (80F 4 &,)

7£ Debian R4, M8

RER B MM, MRIEA— AP IiE) R & H e,

121, IRBEEXNAF A AERARIMR,
—EZRNHARARRENBRFEMIARFER root MERVIRIRLERFENAFHIZE.

5130 CD-ROM #[ USB i

g B] i 10) A FIR & RO

dialout EEREENGOEOWRD (“/dev/ttyS[0-3]17)

dip BRPANIED, SIZEEESNRS 1P EE

cdrom CD-ROM, DVD+/-RW X518

audio HINRE

video P RS

scanner HRENX

adm A BEEHE

staff —ERTHREETIFMER: /usr/local”, “/home”
Table 1.7: XFXE1ARIMHAAZFIRHEIERLETIR

BR

REEET dialout A BEEREIATIRRIERS. IRSEEEMT, F%.BUWNR root AFPE"/etc/ppp/peers/”
AEZEELSCNEBTMEXBEXHIE, MAREERET dip 4, #FHTUBIERS IP KEEDBLEZEENS L,
EEANGLITIEEE pppd(8). pon(l) A poff(1),

RIEZZWHAARENERTENHIMRANT root MRBITHENGS.

‘H DL
sudo AHEENREHIZIT sudo
Lpadmin RITaR SCAITENNLERIRERIN, 1BeR. BIRFTENHL

HARAFIRHME AN TSR, 20 H base -passwd B1E#HY"“/usr/share/doc/base-passwd/users-and-gro

Table 1.8: ZERMHRRRUATHEFSBITHAIIR

R, HElhRAE “RPFE”,
BAPMERGENEEGS,S 0 passwd(5),group(s), shadow(5),newgrp(1),vipw(8),vigr(8), A% pam_group(8),

1.2.6 B8 &

GNU/Linux {45 =FhZE R A (a] 8,

ESi] EX (MEE Unix HEX)
mtime X EFECRRTE] (s -1)

ctime XEFRSEREE (s -1c)
atime X EEHRIGRIFIRE] (s - Tu)

Table 1.9: B8] Bf2EHRIG5R
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=z
R

ctime N2 ALY E],

=z
R

atime 7£ GNU/Linux 4 LR EL(ERTREFNASE £ Unix BIE X BFRAREL,

- BE XM, BT XEFER mtime, ctime, [ atime E14,
« NEXHFHIFMBEERENR, FoXTXHE ctime F] atime EE,
« A LR Unix RER, ZE— PG IRE XA atime BT,

o FE—ANE, EIRE R atime B ; 7E GNU/Linux R4 L, RIXNEEEEHRGER “strictatime” S8
HHNELT.

« Y1 GNU/Linux RANXGFRAERA relatime” EIHEE, FIRIEXH, HBEMFIEXGE, BT ZXXHEH
atime EM. (M Linux 2.6.30 FFIAHIZKIAIT )

* W3R GNU/Linux RAMIHRGER noatime” HH, MWiE—IXHE, FRETXANAH) atime B,

xR

AT EERNERZRPEBEA X RAMNZEIE, 8 T 'noatime” M'relatime” X/ MOEEIR, 0fE
FT’strictatime” IR, BNfEREPIXAIZIRFEFMEEE atime BMXMERNIEEF. B2 atime BtE
BR T mbox(5) XHMUIMDNRLVAE. 1#151EE mount(8),

A touch(l) AR 1ELR B FEX HHHIAT B B,
WFASER, EIERIBXE (“fr_FR.UTF-8"), s SRt F i,

$ 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

B
£E% 934 TAEX “1s -1" @ik,

1.2.7 s
BRMER—ANXE “foo” HHER—ANTRRMES “bar”,

- MRk
- WRUBEXHEE BN

- “ln foo bar”
« S HEEEN symlink
- B RFIEE S — MR

- *“ln -s foo bar”



https://zh.wikipedia.org/wiki/Hard_link
https://zh.wikipedia.org/wiki/Symbolic_link
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BEATEARM, rmGaLERPEZHNTHCINAMBIER,

$ umask 002

$ echo ”"Original 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

$ ls -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

$ ls -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

BEHETUER —IMNHRFERNLIE, HHAR - iode S, B 1s()F “-i" EMER,

HESHELREBXERE “ruxrwxrwx” BIXHEI5EMRER, W EEGIFAR, SSRREVEXISEIRERE EREEAX MG
WE,

( : ) I\Ey
PRAEREIFEFINER, SNAZE—NEANTSHESEREEERMIER, HSEMZEAEAS
A RESEN G R R EZRRAITIRIEIT,

JED=
BEERTSHHEZILEREREESE, RIHFE—MFIERERERE,

7 BREENTRAENER, EIEFAIEERMBEERA 2 AR, U7 BREBEIRER, EILBRIBEER
REE#EIF B RAVEIZMIEM,
INRARNII Windows iF#E Linux, {RERIFER Unix B9 & 5EERRT Windows RIEER) “REFAR" B2 4

BT, BTEREXAHRAPRIN, NMALEFEIHEXXMRFEEXXFZENX A, EREHEIMERL, X
BENRELEMN,

1.2.8 mBEEE (F#HEL)

mAaEERE— MREE— XM, RIEATRETXH, ENZ—ImthR, FLt, E#WHFA FIFO, BIFE#HLH: K
NEEXIREREEZNFRBERNAS —IREERK,

MR- HBEBHITENRE, EANIREASKLL, BEEANERNEERRIZELR, BT
ZIgBEERIMZE L, EEMNANMNAERTE, ERFMEIE, ERREREMNURE, Bshell BHHY” 1| 2718
EINEE—1E, AW, —BEERTEN, IMNERAITURLER—MG<L1T, EEAR—IAPIET. BEER
UNIX —MEERRMANEIH.

I FIGIF

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



https://zh.wikipedia.org/wiki/Named_pipe
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[1] 8022

$ 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

1.2.9 EiEF

EEFW OZNATHRENEREMERS, SUEENRERAETE, EENTHBEE (FIFO) FAAFHEZEAESE
AETEN ZE#HTEERR, WFEETF, IEHBAFTEAER—NEET, BAFERE—IMREENFHE.
EEHZEERE (IPC) H—IMTR, EERNRAIERIEIMNELREERNFDENZE, RELNHHE ERMNER
F M UNIX IHEEF .

BR
Bid netstat -an” YA URABENEEBERAECRITH THEERS,

1.2.10 &S

REXUHBEAFZHYIEREMEMRSE, NERE EFX. BETRR #E2 EUMREN-—IFFRESHNSE, B

“/dev/console” ik,
REXHFERWEL,
- FHIRE
- BRIARI—NFH
- —IMNEFET—IFT
- yneE, &0
- RIGE
- BEEXRMEIT-R, #HITiAR
- = MR> —ANFT
- MEERE---
REJLURERIRE XM, REZXHrIGEE THEIKE, RBEERELEIERELL, AXEFBEAKE, BYF]

UCABSBNE AIRE MNP, ELOl, RPTBMSXAXES NITEINIRE “/dev/1pe”, HERKIAGIRIAGSKZZEE
FIERO “/dev/ttyse”. BR, MRIFXLIRFEE /DT, BNRTRESSH—IARIE, FUZREID,

=z
B

EALEIFTEIN, ER 1p).

REMT[FEIAETRIT 1s() B3, WFAR.

$ 1ls -1 /dev/sda /dev/sr0 /dev/ttyS@ /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/sro0
crw-rw---T 1 root dialout 4, 64 Oct 16 20:57 /dev/ttyS0
crw-rw-rw- 1 root root 1, 5 Oct 16 20:57 /dev/zero



https://zh.wikipedia.org/wiki/Inter-process_communication
https://zh.wikipedia.org/wiki/Internet_socket
https://zh.wikipedia.org/wiki/Internet_socket
https://zh.wikipedia.org/wiki/Unix_domain_socket
https://zh.wikipedia.org/wiki/Device_file

Debian & Fift 15/ 236

- 7/dev/sda” FIEIRESE 8, KIZEBZSE 0, EFILE disk BANAFIEE,

- 7/dev/sro” ERFSE 11, RIZFBFSZE 0, EFILAHE cdrom BHANAFIEE,

« 7/dev/ttySO” HEIRESE 4, RIREFSTE 64, EFIUM dailout BHEMAFIXE,
- 7/dev/zero” MEIRESR 1, RIEESE 5. EAUREERAFIES.,

EIMAX Linux REH, E”/dev’ ZTHXHERASEENR udev() HFIET,

1.2.11 $FRgEXH
G — LSRR IR & 31,

B’EXH BE Mg Mz FE R
/dev/null 1EEY RE] “XHEREFN (EOF) ©
/dev/null EA TRME ( — N ERPBIEET RN )
/dev/zero 1ZEY RE\0 EF® (5 ASCIH FHIEF 0 A=)

- R . BT (2
/dev/random iEEY #é,?m?ﬁ@r‘iﬁﬁﬁl NEVIFER, BENER (€
/dev/urandom 1ZEY MEEBEZ =R RREN I~ E25R B — N NENFER
/dev/full =PN REWMEEH (ENOSPC) iR

Table 1.10: 457KiR & X HFIR

XEFFRIRE XM EET shell MIFETEQBKRSER (855 158 W),

1.2.12 procfs #l sysfs

procfsFlsysfsEm MR %, P AIME T /proc” F17/sys” 2 £, BAZPHNBBEEMRELRAFAZE, HEH,
XLERBREND, WIHTHTRATRRMERARSITHAEZ,

BR”/proc” ABANIEAEBITIHERM T —NFER, BRNBFHMBEREIFAT (PID), FERIZEAEEFEENSR
#ITH, WM psO, FIBANXANEREMIRGER.

»/proc/sys” ZTHBER, B8 TRIUBEXRELNZEITESHNED, (RBEILEREZIIMN sysctl() <k,
HEFEHAEMMNE/RENH"/etc/sysctl.conf”, )

HANBRX MR R /proc/keore” B, BERRRELRE, IMXETHRHNEMATFRNMEERS. E
WARBRAZ. SR EMSH, BRRENE, FURBELEIAN,

»/sys” U FHBREETRZMENRIESN, ENNEYE, UMREZENi#EE. ERNtEESTINERELERZ
BITRS8MEO.

8% proc. txt(.9z)”,”sysfs.txt(.gz)”, AREME XK Linux A4 (*/usr/share/doc/linux-doc-*/Doc
XEESZ#EH linux-doc-* BE IR,

1.2.13 tmpfs

tmpfs @ — /\II"E‘J‘Y{fF%é?E, ERNXAERRFEEMNATR, YER, fITRFIETFE mpfs BIEFTRERIREER
PRI

?%F’EJJEHHBMEX, */run” BREED tmpfs, XHFEE/” HEHARIE, EHRAUEEAN, EATESXHER
HTIRFEME=E, [EAYtthE X T Filesystem Hierarchy Standar2.3 hRiZBBRYE RAIE :

« ”/var/run” - ”/run”



https://zh.wikipedia.org/wiki/Procfs
https://zh.wikipedia.org/wiki/Sysfs
https://zh.wikipedia.org/wiki/Tmpfs#Linux
https://zh.wikipedia.org/wiki/Virtual_memory
https://zh.wikipedia.org/wiki/Page_cache
https://zh.wikipedia.org/wiki/Paging
https://zh.wikipedia.org/wiki/Filesystem_Hierarchy_Standard
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« ”/var/lock” = ”/run/lock”

« ”/dev/shm” = ”/run/shm”

2E7tmpfs. txt(.9z)”, XA F Linux R#Z3X#4 ( ”/usr/share/doc/1linux-doc-*/Documentation/filesyster
BRZT, BRHEE linux-doc-* i&fft,

1.3 Midnight Commander (MC)

Midnight Commander (MC) —" Linux LI HELIRIMETH GNU R ImEET)” . ERMFIIREET I XKE2
NHEFMLIRERAR, XEARER Unix GLESTF3,

R e ERE T EMBSRELEIRE A mc ” B Midnight Commander X4 €L,
$ sudo apt-get install mc

£/ mc(1) G <L KM Debian P, XRRIFHFIHN, BEAIIEMDERREE - LRNBHAR,

- ”/etc” REFEHZR
«” /var/log” REFBEF
« ” /usr/share/doc” REFEHE

«” Jusr/sbin” #1” /usr/bin?”

1.3.1 BEX MC

ATHERE MC FIERHEE R B R cd I HEBR, HBEIENR ~/.bashrc” B8&—1"H mc BIRHIIMZA,
. /usr/lib/mc/mc.sh

EF mc(l) (£”-P EIME) WRE. IRFAEEBIXBURMIAN, FeIAHEEXBE)

1.3.2 EziMC
MC ®] B ¥ B EEER,
$ mc

MC B REBE T ATENXHEIE, BItMIEAFREELE]). RFEER F1 eI CAASRIFENRE, MRAFELRA
PREEFNINRE R AT LAER MC,

x
KL UREEYN gnome-terminal(l), TNAERMREMLHBFIRESELIRIZFEE. 7 gnome-terminal &,
BB BRI - @A > RER RRIREREAXERE,

MRIFBENFrF DA, RBRLREREG, BLRM"-a” B MC L 1TEIF BB T & RItL2E ),
MRIXHFAREERR MC PR EREM, FJASEE 956 7.

1.3.3 MC XHEIE
RUNENERERECS TXHIIR, S ERNEXRREGAEON E8 RIZEHFAEIRRES, #T

RE-LMERRER, TPHEE gpm(8) BITHIRHMR, RLA]UEFNRSTERRIFKEE. (E MC BH#1TES
FIREMAIRIFBIBHR — E BIZAE shift #, )



https://zh.wikipedia.org/wiki/Midnight_Commander
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RIZH B4 EINEE

F1 EExRE

F3 RESGTFE T

F4 RE S

F9 Him FRIRE

F10 1Bt Midnight Commander

Tab AR EOEZ

Insert 5 Ctrl-T AT S XHFRERIRCXHE, WEIR

Del R (EE---1RE MC AL LMFRIE)
FEAREE B RERE

Table 1.11: MC REBHRYE
1.3.4 MC @275
- cd BLEEFPHNEEPHNEE R,
« Ctrl-Enter or Alt-Enter #IXHRBEHS1T. FRA cp(l) Fl mv(l) AN E <L RHITRIE,
« Alt-Tab ERXHBENIZRT.
« BRI MC <SSR ETUIEEAKRER; fll, "mc /etc /root”,
« Esc+n-key - Fn(BlEsc+1 - F15; Esc+0 - F10)

« %% Esc BFIEIRTIR ALt 2—#%; 90, %A Esc + c FIER Alt-C 2—H# M), Esc #FF7 meta i, BRHEHLFR
ZHR"M-",

1.3.5 MC AZERYm4E2S

XMAERERE—NEERNMEAR, RF3ARERERR, BRF3EREQHASRERKX, LZRE]CABEI
{REYERR, (ER F6 fHEXBINRISRIAIRT, F5 MREX SR SRR T, F2 RIFXMH. F101RH. SHCIRE
BRI

MC 4wiE2Er] LB U TEN&G S HNEH.

$ mc -e filename_to_edit
$ mcedit filename_to_edit

BEAR—12ENO%RERS, BEREBTEALHKAZIEHINER. ERAMEORISEH, FEMAE Alt-Fn KtNHREH
£2imF{F A7 File - Insert file” 3{#& "File — Copy to file” REBTIN,

M ERYwAE 28 PT LA I ER B 2R B 1K,

G, FSTEFERMETE SEDITOR 3 $VISUAL KREBEMVER., NRIEZER vim(l) 3¢& nano(l)
KRG, REFEEE TEMNAEIIAY~/ .bashrc” K3t mcedit #HITIRE,

export EDITOR=mcedit
export VISUAL=mcedit

WNR e RERIEFIEF A vim”,
WMRMER vim() HFARNF, (RRJLATEXEED RFERYEFER mcedit(l) KHITIE,
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1.3.6 MC AZfEF=E
MC 22— MNEESHEMNETSE, IR—MEXHEPERYANTTE, BEEFEHRERE/usr/share/doc BRHPEH
X, XRNEKRE Linx FEEMRRAR, XINMNEEFETLET TGS HIMEM— N REZEBH,

$ mc -v path/to/filename_to_view

$ mcview path/to/filename_to_view

1.3.7 BHzEzh MC
EXHHRMARZE, BEYHNEFRLEXHNRNS (BEE 94.11 ), X2 MC —MEEHSENAEE,

XA 5 [B1 2= 2 A A [y
AT RITXH AT
HEIXs BEERTEEaRNHE
html X EEAB MU SIS
>* tar.gz” #7* . deb” XHF NEEATMEBEEFER M

Table 1.12: MC H ¥+ [3] Z= $ 4 A iz

MEXEEEBMEMAHFFIEEN, FTEBNXMATNEBRIRENATAIT, £ chmod(1) SEid MC XHRE
LAbAEVIRTS,

1.3.8 MC FREMINXEZR SR
MC BEEE MR X AR BZ FI, "Enter” F1”h” KiEIE Shell XF R 4R 3%7sh: //[user@]machine[ :options]/|
I NEA URL, IS BRERGAMER ssh —HRERZEE R,

1.4 2% Unix T{EIMEETH

BIAMC ERSO]BILRMIERIERE, EFSMN shell BRI TMERAGSITIEHNRIEETEER, JNLRTEEL
Unix T{EMIE,

1.41 ZE shell

EIE % shell BJ AR — LR FHNRCIRFER, HIEBEMIEER shell fRFE ) bash(1) , HBRBIEEERA chsh(l),

WMNRIFEER AR shell RERRFT, N GUI (BFBFRE ) BLIREIEERIZE; B\ M ~/.bashrc Bz, tt
Wik, EEEmMEexec /usr/bin/zsh -i -1”8”exec /usr/bin/fish -i -17,

TN
BIAE POSIX HEEAKIEE, B shell TEMNEF/T REFEZAFR L, THAIUARE, AW BEERMAIIIX
.

EARBIEHR, RXEIHY shell 2238 bash.
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LG mITE XK/v [ POSIX shell | iR

bash V:838,1:999 | 7175 | & Bash: GNU Bourne Again SHell (583< EBRE)

bash-completion | .oy 1933 | 1454 | N/A bash shell ZEF2#h &

dash V:884,1:997 | 191 ! Debian Almquist Shell, 81K shell FI&

zsh V:40, 1:73 2463 | B Z shell: B1F S IE@AIFRE shell

tcsh V:6, 1:20 1355 | No TENEX C Shell: —7" Berkeley csh FJIE 5@ iR

mksh V:6, I:11 1579 = Korn shell B9— MRZAE

csh V:1,1:6 339 No OpenBSD C Shell, Berkeley csh BJ— MR

BAREmZSH Stand-alone shell FFAREFREINE

. . =

sash V:0, I:5 1157 = #”/usr/bin/sh”)

ksh V:1, [:10 61 = Korn shell B9 E1FR AT&T FR&

rc V0, I:1 178 No AT&T Plan 9 rc shell FJ—/NSEEE
o = Policy-compliant Ordinary SHell ZREEFR B HIZ 1B

1.4.2 7Eil bash

fREJ AT “~/.bashrc” REHI bash(l) B91T 5,

=X FHBIF

# 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

Table 1.13: shell f2F %R

# 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

N
fRRJBATESE 9 BEFFRYSE 9.3.6 TIEIEZXT bash BIERIKIT,

B
bash-completion 3B HEBIL bash #HiTHRSH 2.



http://packages.debian.org/sid/bash
http://qa.debian.org/popcon-graph.php?packages=bash
https://tracker.debian.org/pkg/bash
https://zh.wikipedia.org/zh-cn/Bash
http://packages.debian.org/sid/bash-completion
http://qa.debian.org/popcon-graph.php?packages=bash-completion
https://tracker.debian.org/pkg/bash-completion
https://zh.wikipedia.org/zh-cn/Bash
http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=dash
https://tracker.debian.org/pkg/dash
https://zh.wikipedia.org/wiki/Almquist_shell
http://packages.debian.org/sid/zsh
http://qa.debian.org/popcon-graph.php?packages=zsh
https://tracker.debian.org/pkg/zsh
https://zh.wikipedia.org/wiki/Z_shell
http://packages.debian.org/sid/tcsh
http://qa.debian.org/popcon-graph.php?packages=tcsh
https://tracker.debian.org/pkg/tcsh
https://zh.wikipedia.org/wiki/Tcsh
https://zh.wikipedia.org/wiki/C_shell
http://packages.debian.org/sid/mksh
http://qa.debian.org/popcon-graph.php?packages=mksh
https://tracker.debian.org/pkg/mksh
https://zh.wikipedia.org/wiki/Korn_shell
http://packages.debian.org/sid/csh
http://qa.debian.org/popcon-graph.php?packages=csh
https://tracker.debian.org/pkg/csh
https://zh.wikipedia.org/wiki/OpenBSD
https://zh.wikipedia.org/wiki/C_shell
http://packages.debian.org/sid/sash
http://qa.debian.org/popcon-graph.php?packages=sash
https://tracker.debian.org/pkg/sash
https://zh.wikipedia.org/wiki/Stand-alone_shell
http://packages.debian.org/sid/ksh
http://qa.debian.org/popcon-graph.php?packages=ksh
https://tracker.debian.org/pkg/ksh
https://zh.wikipedia.org/wiki/Korn_shell
http://packages.debian.org/sid/rc
http://qa.debian.org/popcon-graph.php?packages=rc
https://tracker.debian.org/pkg/rc
https://zh.wikipedia.org/wiki/Plan_9_from_Bell_Labs
https://zh.wikipedia.org/wiki/Rc
http://packages.debian.org/sid/posh
http://qa.debian.org/popcon-graph.php?packages=posh
https://tracker.debian.org/pkg/posh
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1.4.3 450KIREE

£ 25 Unix IR, B—LEEBRKSXNER, HIEE, S8 Linnx FHIEHE, RBEFAR Ctr L Alt 87
MIEE T, ERBE/LMEFICENRRE,

TRIER v

Ctrl-u Y R T A= E 2

Ctrl-H R ARG — N F T

Ctri-D KPR (ARIRFEER shell, MHEE shell )
Ctrl-C BIF—NEEETHER

Cctrl-z B EEFRFRIEEXEEER

Ctrl-S FIEFERERAE

Ctri-Q ) & B e A

Ctrl-Alt-Del EE/XHAZRG, W inittab(5)
WEin'zt)J\c/\lsE-zkg?)ﬂHHEﬂﬁ * Emacs F04E{ UI B97cH#E ( meta-key )
Up-arrow @ ESERE FFIEE bash AEBGSHAHE

Ctrl-R FFIE7E bash BNIEEGSHEFRIER

Tab 7 bash 2 1TTHHEXER

Ctrl-VTab 7£ bash G2 1THHEA Tab MARHITHE

Table 1.14: bash BUIZ R4 E TR

BR
Ctrl-S BILIRINEERTREM sttty (1) A,

1.4.4 FRARIR(E
Debian B 454t W XA BAMEVERS 2 RIE, SMN—LEHETA:

. &40 Unix BARRIEA:
- {ERA 3 MR (82F)
- EREER
- X NA, W xterm, BERXANBERSEFRER
- I GUI (BIAFRE ) BRingEAN:
- {ER 2 MR (1) + BE)
- (EAEERMNE MR
- AFHRM GUl (BIFAEFRE ) A, tkil gnome-terminal

XE, TERNERSSRXAEE, ALIFREFA, E/A Sshift-ctri1-c RAH, IHFFIUBERLIE—MEITH
=7,

IR RIR LR RIRE, WIAANRPERE, ARICARSMPEEER. 2 BRIARAENERLT, EERLE
MARFE S TIRPEE,

FTE Linux FHIZHIEHERENR, BEEIL gpm8) fEREETIP#HIZ ( daemon ) iE1T.



https://zh.wikipedia.org/wiki/Unix-like
https://specifications.freedesktop.org/clipboards-spec/clipboards-latest.txt
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BR1E M i

EEF SRR FERMEEFREETCE

BEEER FERNMUEFREETERNAL
BEEE (EHZAN) FERNUEFREFECENEE
BEEE (ARBR) & E TR R (H), B ¥E)
Mk #E Shift-Ins ERGEEAEZRINERE

Ctri-Xx I EERIERIENER

Ctrl-C (fE&im= Shift-Ctr1-C) BN EEZRINEEZENER

Ctri-v FENEE IR A B ZEFRAE

Table 1.15: Debian ERIRARMEIEFIME R IR BRIRIETIR

145 HTERF

less(l) LB —MEBRMADTUIEF (XFABTEER ). ERBEENDSSHEIRER L RIS, A
less ML EENMEFMERFTERSPTUE “h, EHINEELE more(l) L EFE, BIEEMANFLMIT eval
$(lesspipe)”3k”eval $(lessfile)” ERINEELRBERSE IR K IFHMIFESE”/usr/share/doc/less/LESSOPEN”,
»-R” JEI A ASCH R IR R F AT iR e LAFS P ANSI B 58 X F31, 458 E less(1).

=R
£ less LW, WA REEHBIFER, WA/ 3?2 RERFHH, BA"-1" REEK/NEERML,

1.4.6 XAYmiEzS

TE(EAZE Unix RATEF, SMEMTF Vim 3 Emacs TR, {RREIZEBEPHI—,

HiAASIBFEAR vim SR —MNAEMERE, BB Linux/Unix REE —RREME T Vi wigse, (EFRLHYIM vi
AR ERE nvi XETHEFEBEENR, BRE vin BIRMET F1 B, ERETEFREMINEEERAN, FTLAFHEEF
Vim MARHEEHEHMN—LTH, )

IR F R 2R Emacs 2 XEmacs fEA{RIIGRIEE, HTEEIFMRE, AHRERRINE, Emacs TERS
Hitfolss, SEHFSE, AREES, BEEPHESS, SRSHANEFONE, SEEMAZNATHEER
P RIROIES,, iLEREMER), —E RS RFAR Link RARRESESMWHE Emacs, 715 #5R23) Emacs
STAEEN TR T E 20, EILIBZERS S ER Emacs BHEEERER GNU Emacs SEEH,

ELBNAFREXLEEFHSE - RIE, WA vin’ 7 F1 eI UB5) Vim, BIMRRFIHIE— THIER 35 17,
BIHARE” | tutor |” i Ctrl-] FEIUBRITELITIIHKIE.

JED =)

$FEY4REERS, & Vim # Emacs, FICARE UTF-8 REEAREARIEBEINXE, BMENHMEE GUI (BIRAF
SR ) IMETER UTF-8 fwid, ARREBRMEFMFR., mIEREFIUERMY T GUI (BIFZAFRE ) MR
BmIGFE . XTSFHXARUEHASEXHE,

1.4.7 RERMINNAYRIES

Debian B S AEMIER. FATRINER LERZIE vim 3REE.

Debian BT &< “/usr/bin/editor” RFETHRAMKIAREENZ A0, ELEERRF (H40 reportbug(l))
AIERAE, REIREE FIHSHEE,

$ sudo update-alternatives --config editor

W FEF, HEBIER “/usr/bin/vim.basic” K& “/usr/bin/vim.tiny”, EAEZFEAER.



https://zh.wikipedia.org/wiki/Vim_(text_editor)
https://zh.wikipedia.org/wiki/Emacs
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N

UZIEFERMETE “SEDITOR” 8§ “SVISUAL” RREFEHI N wmIERS (S5 1.3.5 THE 9411 T), B
F Debian R —EMEE, EAISEER) “/usr/bin/editor”, (TEFE L, “$EDITOR” 2 “ed”, “$VISUAL”

IEE “Vi"o )

1.4.8 {FH vim

Bifly vim(1) B £8”nocompatible” INBHMBEC, #HAZR LiEER, 1

L5 R RE
| EE ‘help[only EREEXHF
@ re filename.ext TR ZE PIX R gR4E filename. ext
FEBE] W EEFMNEFXNBRRIEXF
8 :w Tilename.ext SAZRIZEPXE] filename.ext
FEBE] 'q B vim
| EiE iq! sEmhEE vim
=8 ronly XAFFEEEREFTANEO
AT g =H A~ = O
i@ :set nocompatible? iéft vim REEFERH nocompatible
FEBE] :set nocompatible 1RE vim FI5E2£H) nocompatible &
EE3E i HEAN AR
F3E] R HEA BERERX
FEBE] v NI Y RN
EE v HEN I HITIRN
=& Cul-v FEN FJIRIER
F& T TERMINAL-JOB JF ESC-# HEA TERN
| EiE iterm BN TERMINAL-JOB &R,
TERMINAL - NORMAL i PN TERMINAL-JOB &R,

TERMINAL-JOB

Curl-W N (K& Cul-\ Cul-N)

A TERMINAL -NORMAL &=

TERMINAL-JOB

Ctrl-W :

7f TERMINAL-NORMAL 1&m\EFH A
Ex-1ET

BEA vintutor” BFERES] vin, BE -1 REANESIRIE

Table 1.16: B AR Vim #%5E57R

vim ZFET RIVBARNZERAZENTR, £ BA-RIAH ENART, BARNRERBHEATEFX, B
HIRKEDE EB-EN T, REEFE AJR-RITF M, AEE-EATEAN:, NTEMN EXHAR Ex-R

= 3L TZ, N AN
N, Ex-EZHS,

R’

Vim 1 Netrw 23X+ B 0] LA —#2fERA, Netrw BRI SIFEAMAMEIZEH, HEER. A'vim

SH) K2k Netrw, 7 :help netrw’ iZEXEIIXHY,

(A RIER

vim ISREE, S0%F 92 T,

1.4.9 g3 shell ;&0

shell G5 2RV BRI BERMNE THFR, HAIRRSRGREEBERIE, 15 shell FHERIIXHPBRLEMEZR N

HBHER, SFITEARAERESEH, IMICREBLRE LM,

1BNEIBMY vim tHAERR BTN 289 nocompatible” &, @ET(ER”-N” EIEH,

7
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"R
HrhRZAHY Vim (version>=8.2) REfZ 4 FSK;EMiRUIC R shell ;&5), € TERMINAL-JOB-#E, 0% 1.4.8 1,

B3R shel JZERMPIBERFGERE script(l) FiGiT shell,
=ik NG+

$ script

Script started, file is typescript

£ script F{EREST shell &<,

£ Ctr1-D KEH script,

$ vim typescript

1.4.10 EZAH) Unix ssd

IEBRZESJEARR Unix <, EXE, HIEMWE—MEN LR “UNIX", ] UNIX ZERAZBEHBIRHPESN
@<, Debian RAMALIS, MRE - LS ARIFBIAFLIFA, BAEED. MR shell PEATHIR, EXN
M LHHEENE, XLEMFHATREZ X MRFRRAIT.

SIMERIFSNAFPIKSRER TGS,

ES=

Unix B—M&EBI, LA “.7 FSKBIXXEREHIERE. EM—RAEa TREEESMAFPEERNXE,

WF cd &<, £0 builtins(7),

E KM Debian RANEINDTIIZF R more(1), ELFEORE, BTaH< “apt-get install less” &%
less FEE, less(l) RRARINNATIRER, E0NIBET A @RIEERR,

"["A"]” EIEMERAR"ps aux | grep -e "[e]lxim4*”" @&, FJLAEESR grep HERPHIREBC, IE
MFRAR P 4> EERETHFRA", ZHTTLAIL grep BEkEI" exim” 833 1"exima”, B sIUNEFHS
MILEFMIENRARXFR, BERENNENER—H#M, 8HFHATRENRARTUSE grep(l),

ERill%k, BERLANGSRENBRARRRLA, MRMGBEEMEXRENGHSNEA, BIUEHIEFMR,
Zid FIAF

man man
man bash

man builtins
man grep

man 1ls

@ BH BB e

FMEIMFERTRIEAB REUSIR, EAENESBSEES, LERIKREIR. EBERMWMLEFH. B2, —BIFS
RTE, RRMEENNES.

HERE, S Unix % (B1ERE GNU M BSD #Y) #rIAEREENFEIESR, ReJAERTINEP—#73
AREBE (BRAHEMFASHEAIR),

$ commandname --help
$ commandname -h
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e 15 BH

pwd EREr/ITEERDBEMR

whoami ERIREFRA

id ERSaAFPHBH, (B, uid, gid FIFEXHE)
file foo BR “foo” XHERIXXHEE

type -p commandname

BRI EFREAIE “commandname”

which commandname

[EE

type commandname

ER “commandname” mETHIMEXEER

apropos key-word

EHE “key-word” BXHGmS

man -k key-word

L

whatis commandname

B—1TfEFE “commandname” &%

man -a commandname

B “commandname” S HIEERE (Unix Xig)

info commandname

&R “commandname” @S HEIAKMERE (GNU Xig)

Ts ERERAR (AEEU. aSHERXEFNER)

Ts -a EREXRART (BEFMEXHNER)

Ts -A ERERAT (BE/LEMBXHEMER, Ry “..7 M ".7)
Ts -1la ERBHRERAT, AESFHENER

Ts -lai ETRMBHERAR, FEE inode ITFEHANERE

Ts -d ERSaER FHRBEER

tree FEAMRKEERERAT

Tsof foo S FIT ARSI E Foo”

Tsof -p pid B HEEHFIEITHRNXHE: "pid”

mkdir foo EIRIERTENHX "foo”

rmdir foo MFR S a1 ERFH “foo” BHX

cd foo R HEIEHRE Fek &= $CDPATH” HHY “foo” BE
cd / k2R E R

cd I ERNEIENEISES

cd /foo Rz ER1Z R “/foo” B

cd .. R E—RE=

cd ~foo INREIEF “foo” MEXHER

cd - IE I PATEFIEE S

</etc/motd pager

FERFKINN D TIIERKRETR “/etc/motd” AR

touch junkfile

BN —NEXHF “junkfile”

cp foo bar

BF—AMEXE “foo” SEIEI— X “bar”

rm junkfile

MRS “junkfile”

mv foo bar

4§_/|\Imﬁy1¢ “fOO" EE_E%EE ubar" (ubar_" L\Z\;ﬁjz;ﬁrf)

mv foo bar

F— P BEXHE "foo” BohRIFHIMIE "bar/foo” (WPFHE
ubar” Ei )

mv foo bar/baz

Bol— A MBXH “foo” EFUEFERR A "bar/baz” (i
MEFE “bar” B%, BARFEE “bar/baz XE”)

chmod 600 foo

FEEMATEEIEMBXHEF “foo” (FEFMBABLEMITZX
)

chmod 644 foo

FEEMANMEXE “foo” FNEEARRE (FEMBARLE
PITIESUTF)

chmod 755 foo

EEMAN “foo” ANEMARS (FEMBABERITEZXH)

find . -name pattern

fEEM shell “pattern” ERLENXHFR (RERIE)

locate -d . pattern

fEF shell “pattern” ERMENXHEE (EERR, FERAEH
EREVERIEEE )

grep -e "pattern” *.html

AL AR Y “.htm1” EEMNFEXETF, EXERE
“pattern” MINXHHER

top

2EEREERES, WA "q EBH

ps aux | pager

ERFEEAGTIHEENER (BSD Kig)

ps -ef | pager

ErBEEGTIFERERNEE (Unix system-V XHg )

ps aux | grep -e "[e]xim4*”

ERFBIEEE{T “exim” M “eximd” BHEIE

ps axf | pager

ERABEEETIHEENERS (ASCI X% )

kill 1234 FIEID A 12347 BEE
gzip foo {#H Lempel-Ziv Zwf3 (LZ77 ) 1§ "foo” &% "foo.gz”

gunzip foo.gz

ll% “fOO_gZ" ﬁgk—t% ufoon

bzip2 foo

& Burrows-Wheeter 3R [E 485 EF0 Huffman ZRi8%E “foo”

E48% “foo. bz2” (EHMBLE gzip TiF)

bunzip2 foo.bz2

B “foo.bz2” #EEA “foo”

xz foo

A Lempel-Ziv-Markov 888,18 “foo” &4k “foo.xz” (&
MMREL bzip2 BIF)
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1.5 {&% shell &<
WM, (RIUNEER Debian RADLEBE LRI T, iEHNIERAT#E Debian RAMHSMITNH, EXE, HiF
FEFH—AREHEE. BRWIIBRESI bash(1),
— RIS < B FHIAGAL.
1L RETEME (Fik)
2. ¥
3. B8 (FiE)
4. EEM (FIE: >,>>,<,<<FF)

5. IEHIERME (Fik: &, ||, #RITH,;.&,(,))

1.5.1 @LHRITHNEZE
—EIMELRERNERNETERS Unix 5L HITTH.
WRTENRIAMER PAM R4WR1L, ER—ESRELENREFEMRIE,

« PAM ( FIH@tR S M IRIEARIR ) RARVIEIR, EEY0 pam_env #&3R, ] BAIET /etc/pam. conf”.”/etc/environment”
#0”/etc/default/locale” REMIETE,

- SRETEEE (FI0 gdm3) FILAEIE~/ . profile” 44 GUI (BIAFRE ) RIFEHRENETE,
- BPESENIERFRYIRLET, sfUEHIREE"~/ . .profile”, ”~/.bash_profile” #1”~/.bashrc” FigERIIAE
=]

L=,

1.5.2 “$LANG" TE

FKINEESMERESLANG” IMETEPTE X, EELEIIMRECE A”LANG=XX_YY.UTF-8”, SR &7 kKA GUI
(BEBFRE ) PEECE, FIW07E GNOME 2, 7iRE” - "XIF & BE” - 7 1B/ &,

5=z
IEN=

ETRINRIT A T B SLANG” REERAANIRTE, AEEENFEWRATTA SLC_*" FENTE,

“SLANG” LEMFTEAIESIMNEER 3 885 4HM: “xx_YY.z2277,

BEWRE 1B

XX 1SO 639 EBESXHE (/N5 ) g0 “en”
YY I1SO 3166 EIZXRMHE (K5 ) #lan “us”
272727 YRy, BRIRER "UTF-8”

Table 1.18: B IMEER 3 MNEED

(A shell &L 1TIRIMAFIMIT F I HARIAR S,

$ 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



https://zh.wikipedia.org/wiki/Environment_variable
https://zh.wikipedia.org/wiki/ISO_639
https://zh.wikipedia.org/wiki/ISO_3166-3
https://zh.wikipedia.org/wiki/Codeset
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BEINEHERE BE (X))
en_US.UTF-8 =iE (XH)
en_GB.UTF-8 HIB (RATIEN)
fr_FR.UTF-8 =18 GEE)
de_DE.UTE-8 EiE (B )
it_IT.UTF-8 BEXFNE (BXF)
es_ES.UTF-8 A E (AT )
ca_ES.UTF-8 INRMEE (T )
sv_SE.UTF-8 IndE (ImBE)
pt_BR.UTF-8 B=AE (BA)
ru_RU.UTF-8 BiE (BE)
zh_CN.UTF-8 XiE (FEARENE)
zh_TW.UTF-8 XiE (FEEE)
ja_JP.UTF-8 Hi& (HE)
ko_KR.UTF-8 g (FE)
vi_VN.UTF-8 HWEE (HE)

Table 1.19: {BSIMEHFIIR

XE, date(l) BFRITHHER T ARMNIESIMEE.

. B—ANES, “SLANG” EBHRKNEINES

« BZANEE, “SLANG” iRE JiA1BM UTF-8 1IBSIME(E “fr_FR.UTF-87,

REBBNGLERTRIFLENEEXIMNERE,

$ LANG=fr_FR.UTF-8
$ date -u
mer. 19 mai 2021 15:19:24 UTC

IfE{E “en_US.UTE-8",

S EmRIGIF, (RtBe]BUERITFRIA R,

"R

12— BUG IREMAHE, MBEMMNEIERIENINE, E LANG=en_US. UTF-8" BE SIS T &< #{TiE

THRESEF L,

W FESTEREENAT, SRE 81 7.

1.5.3 "$PATH” TE

H{RTE Shell B A G LHIAIR, Shell R7E"SPATH” TEFMESZHBERIIREFITIEER, "SPATH” TERE WA

Shell B2 ZRERTZ,

TE2IAHY Debian ZZEEEH, FHERMAFRKS$SPATH? IMBETE0]FERNEIE”/usr/sbin” #1”/usr/sbin” B

*, a0, ifconfig L MBEEIEE TERIIEIZ"/usr/sbin/ifconfig”, (G, ip

xF)

B BATE Bash BIASZ 47~/ .bash_profile” 8"~/ .bashrc” FRIXTE $PATH” IME T EM1E,

1.5.4 "$HOME” TE

REHLIERMF B RPHENT AP EENRE,
TERIET.

£”/usr/bin” B

ARRBEIRENATRIZENAITAN, AFPEREFEA”$HOME”



https://zh.wikipedia.org/wiki/Locale
https://zh.wikipedia.org/wiki/Locale
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”$SHOME” TEME EFEITINE

7/ MEHTERTHRER (SFIPHE)

/root root FH PR Shell TR 7
/home/normal_user E @R PR Shell ITHITER
/home/normal_user EBRHF GUI KREXERITHER
/home/normal_user FA root AP IXPREHITIZERF "sudo program”
/root F root HFPMXBEHITFEF"sudo -H program”

Table 1.20; ”$HOME” TLE(HFIER

Br
Shell "B~/ REANHRBAFPWEB R, el 2 $SHOME/”, Shell ¥ E"~foo/” 3 foo BIBE &, B
="/home/foo/",

R $HOME MWM{REVIZFARIF, SWE 12.1.5 5,

— LA SHE S, XLESHN -7 - -7 L, BEMZE, AREHGSHMITAEN,

$ date

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

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

XEMGHRSESEH”-R” T date(l) @s$#it 7o RFC2822 trEM B EIFERMEI,

1.5.6 Shell B

SEAXMBERMIEGSHEBNIITMATERMNMIA, BXERT R glob, (BRMR#M ) BECH), BALLR
EXFIEHIFER.

shell glob 2\ UL B 200 70 F 5

* AEL . AR EE (FR)

F 7. AR HES ()

? BIRFN

[.] BEEEsS FTNERF A I MERBRER

[a-z] ’a” B7z” ZRINEE— A FRAE o] IE A BHRE N

[A] RTEESEFESTHNEEF® (7 1N 2RI, HEFFHE U
ERIEHF R

Table 1.21: Shell glob &=,

Zid FIAF

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

LIxt 2.txt

echo *

.txt 2.txt 3.c 4.h

echo *.[hc]

.c 4.h

echo .*

B WHEPR AR B



https://datatracker.ietf.org/doc/rfc2822/
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.5.txt ..6.txt
$ echo .*[A.]*
.5.txt ..6.txt
$ echo [M1-3]*
4.h
$cd ..; rm -rf junk

£ glob(7),

/IE
5 shel BAMNXEEBLEARAE, ER” -name " &I find (1), H shell &R * », TEL" . " FA
ISR, (FPOSIX H4HHH)

ES=
BASH aJUAfEFH A &R shopt 3EIRYN” dotglob ”, ” noglob ”,” nocaseglob ”,” nullglob ”,” extglob ”
EHILFITHh, FA bash (1) EFIFMIHEA,

1.5.7 mE$HREME

BAHLMIREMEMBRHERS (TE: “$?") fFHREME,

 THIREIRS HFIREME ®iER[O]{E
success zero, 0 TRUE
error non-zero, -1 FALSE

Table 1.22: &GS AR HAAHE

=X FAFIF,
$[1=11]; echo $?
(0]
$[1=217],; echo $?
1

EE

B/FE, success Z183E TRUE, 0 (zero) MREME, XBEAREM, FEEXER—T,

1.5.8 HEMIFEESH shell EEE

IEBANLEICETE Shell L BE D IR LITAERMNG S 3)1E,
Debian RAZ— MBS ESZHIRIFER S, FEESILAFEBE— shell FRITSMNER, BEEHEENEIED I shell
HIRNEaS: jobs, fg. bg # kill, &R bash(1) FHIET: “SIGNALS" “JOB CONTROL” 1 “builtins(1)”,

=X TG+
$ </etc/motd pager

$ pager </etc/motd



https://zh.wikipedia.org/wiki/POSIX
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I EIRE 15 8H
command & 7£F shell IfE& FH1T command

commandl | command2

B EEE commandl BFREREE R command2 B9FRERIA
(F1THIT)

commandl 2>&1 | command2

B EE T commandl BYFR & HFNFRETRI=IE R command2 B
PR (FITHIT)

commandl ; command2

TOXRFTT commandl 1 command?2

commandl && command?2

1T commandl; WXL, FFHIT command2 (WX
commandl #1 command2 #8H1TRLIN T, iR[E success )

1T commandl; WMEARII, HIAFHIT command2 ( A1

$

$

commandl || command2 commandl 3% command2 M {TRLIN, IR[E success )

command > foo & command PIfMEREEE@EIXH foo (BE)

command 2> foo ¥ command BFRERREEQZIXHE foo (B= )

command >> foo ¥ command BfmEREETEBZIXHF foo (FFAN)

command 2>> foo & command PIfMERIREE @EIXHE foo (FFAD)

command > foo 2>&1 & command BinER B INERREE@ZIXHEF foo

command < foo & command FIFRERAZEQZIXHE foo

command << delimiter ‘4‘% command @”\Jﬁ)&iﬁ)\ E@ER FEGSTT, BRhEE
delimiter” (here document )

command <<- delimiter & command PR ERAEEQZ TENG LT, BEENEE]

“delimiter” (here document, f<{THFLIGIRFTEWEZER)

pager /etc/motd

cat /etc/motd | pager

Table 1.23: Shell a5 & ILA %

RE 4 4 shell EEANFIFEZETERNER, BRE—MIFELESGHIEITTHIIMT cat LRETHIR.
shell RAFRIEA exec B EE— M XAHHIRFFRITAX M

echo Hello >foo
exec 3<foo 4>bar
cat <&3 >&4

exec 3<&- 4>&-
cat bar

FIURE X B9 AR T 0-2,

# open files
# redirect stdin to 3,
# close files

stdout to 4

R )] N
stdin FRERIA 0
stdout BRI O 1
stderr ERRIR 2
Table 1.24: T0E MBI 18R TF
159 HSHIR

RE]A A EEERNGSIRE— AR,
I FIGF
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$ alias la='1ls -1la’

mE, “1la” 8 “Is -al” MEISER, FEHESUKIIRERIIEFREHXGE,
{RETLAfER alias RIHFABERFIE (S0 bash(l) FY “SHELL BUILTIN COMMANDS” ),

$ alias

alias la='1s -1la’

{RRJLAER type RMBIAGSHERIEZER (20 bash(1) Hf9 “SHELL BUILTIN COMMANDS” ),
i TAUHF

$ type 1s

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

la is aliased to ls -1la
$ type echo

echo is a shell builtin
$ type file

file is /usr/bin/file

Is ARIAHEATL, M “File” 8K, EI “1s” #RiEH “hashed” (HRAIGHR ), BN shell HE—NAEBIICRA
RRIEAE “1s” FrbrInIE,

’BR
2015 9.3.6 T,

1.6 £ Unix B9SZEALIE

£2€ Unix M TIEIMER, XALGERBEIERAEEEMMNINEXSAIET BTN, XS —MEER Unix I,

1.6.1 Unix XATEH
XEBEE LI Unix AT EERINREXALETE,

« RBEERENRAR:
- cat(l) EEXHHAEH LIRS,
- tac(l) EEXHH R EHE T,
— cut(l) EFTH—EH Fia L,
— head(1) i XX HRIFF L,
- tail(l) BEHXENERE,
— sort(l) WA G THITHEF,
- uniq(l) NEHIFMIXEGHBIRERVIT.
— tr(1) ¥Rk bR FEA,

diff(1) WIXHRIITIHITITEE,

« BNAEREMIENRIAR (BRE ):
- ed(1) B— MNRIRITHRIERS.
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- sed(1) 2—MNigmiEeE,
- grep(1) LEC#HE pattern BIX A,
- vim(l) —1MNEERIERS.
- emacs(l) B— NERmIER. (ALY EHBRE )
- ERYT BRIIEMNRAR (ERE ):
— awk(1) FH1TEI R RN AT,
- egrep(l) ILEEHE S pattern FIX A,
- tc1(3tcl) FTABHTEFIMRE BRI ALIE: S0 re_syntax(3), &S5 tk(3tk) —E&EEMH,
- per (1) sIHITERMREFRNXALIE, S0 perlre(l),
— pcregrep IEEHE pcregrep(l) BJLAILES#HE Perl FEIEMTRIAT (PCRE ) #EIAI A,
- #FH re BRI python(1) AT LA TERAE BRI ALIE, 20" /usr /share/doc/python/html/index. html”

MBRAHEXLERSREM T4, BFER “man command” RECIEEEEBIE,

B
HEFENIRFNRAXIEERRFESHE, IRMGEERE -1 SSHNERITH, FIUER “LANG=C” 3%
C.UTF-8 EZ=SIMENRBRRMN UTF-8 ESIE (2015 8.1 T ),

JED =)
Perl EMZRIATN (perlre(l) ). Perl BAEIENZRAIL (PCRE) # Python By re HRRIEHAYIENFANE —fiR
# ERE fALL 2 T2 ERANYT R,

1.6.2 IENFRIAL

ENFRADNREREF S IALIETEAR, ENIEM shell BFEECA, EEMEZRFEAK,
ENRAXNERELENRN, ERBXAFFNTFFMME,
TFHFXEBFERARSXNFEN. ENERMEENRN, BRE fl ERE , EAMMEURT LiAXETE,

emacs FHENRIAXNEA LZ BRE {EE2%E ERE FRITTFERM “+7 # “27, HFlt, £ emacs FURMEMER “\" %
HXEL

grep(l) AJAEREMNRIANRKFITIERIEER,
Zid FIAF

$ 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

N
&0 9.3.6 T,



https://zh.wikipedia.org/wiki/Perl_Compatible_Regular_Expressions
https://zh.wikipedia.org/wiki/Perl
https://zh.wikipedia.org/wiki/Perl_Compatible_Regular_Expressions
https://zh.wikipedia.org/wiki/Python_(programming_language)
https://zh.wikipedia.org/wiki/Regular_expression
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BRE ERE ENFRAR AR
N\ . [ T~$~ N[ TASF BANTER
N+ N2 NN NN BRE BB “\7 BXNTFER
+2 () {7 | ERE MBRAREE "\ BEXHTFRF
c c MEETFF ¢
\o \o NiE— M FEaX EBRFER “c”, BfE
“c" RBRTFF
. . NRETEFR, SERTHT
A A FRBNFEME
$ $ FRBNERMUE
\< \< BHEMABRME
\> \> EEERME
[abc..] [abc..] LA “abc. ..  PHEEFT
[Aabc..] [~abc..] LEFRT “abc...” RAEFEFM
rr r* MEFA HZA “r”
r\+ r+ ME—AHZA “r”
r\? r? MEFAH— “r
ri\|r2 rifr2 LEg—4 “r1” g “r2”7
—AN "7 w5 “ T3 LiEE
\(ri\[r2\) (rilr2) %%)ﬂu%ﬁ;&l % “r2 T, HEREER
Table 1.25: BRE [l ERE HFITTFF
BaRiAN BRBAX BRI E
& IEMRARFLERAE (7 emacs FEA \& )
\n gl n MESHENREXNLENAS (" E8F)

Table 1.26: FaTIAR
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1.6.3 EBiKRiAX

WFEHRTAN, —EFHFERANS X,

W Perl EFAFRRYE, MEM “$&" Mk “&", FfEMA “$n” WIE “w’,

I FIGIF

$ echo zzzlabc2efg3hij4 | \

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

$ echo zzzlabc2efg3hij4 | \

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

$ echo zzzlabc2efg3hij4 | \

perl -pe '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 | \

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

$ echo zzzlabc2efg3hij4 | \

perl -pe ’s/(1[a-z]*)[0-9]*(.*)$/$2===31/"
zzzefg3hij4===1abc

BRAEFEXERS ENRANMEN, URXERLEHNXAERNEN TERZIMNMAHERE,

XL TF M RIATVE — Lo fmAg 23 A th o] AR R BN AR B IR XA,

7E shell BLITITRMIRBHL “\" QBB —MRITH (FRZEMN), FHIERBaET—1THTE,

BHEEABERRFMREI LGS,

1.6.4 ENREAANEZEHR

ed(1) R L EILATE “file” FYEFATER “FROM_REGEX” E#uRY “TO_TEXT,

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

q
EOF

sed(1) @S EIUE “file” BB “FROM_REGEX” Ei#kpL “TO_TEXT”,

$ sed -i -e 's/FROM_REGEX/TO_TEXT/g’ file

vim(1l) LRI BB ER ex(1) 8 S E “file” HEAEM “FROM_REGEX” Ei#epl “TO_TEXT”,

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

N
LERM “c” ST UBRESRERNEHITZERAIMIA.

SN (“filel”, “file2” #1 “filel3” ) ®JLAER vim(1) 2% per 1(1) i@ IEMFRIANFH TR IR,

$ vim "+argdo %s/FROM_REGEX/TO_TEXT/gce|update’ ’'+q’ filel file2 file3
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N
FEH “e” IFERRITHLE “No match” fBiRFPEE,

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

£ perl() BIFH, -1 REB— B XHNRLHRE, "-p” BRTESAABELENMG.

N

FERASH “-1i.bak” K& “-17, SIUEXSEEARM “.bak” BREF. MWFEXNEGR, XESNBRFIRES

A=

BsEZ.

==
EE

ed(1) # vim(1) f£F BRE ; per1(1) £/ ERE,

1.6.5 MXANFRIRIGHIRENEIE

TEE-AXAXH “DPL”, EEEE 2004 FLAFT Debian IBEMMSERFMELBE, HUSTIEARE.

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

VN
20 “Debian 552" FXKEXGRHHY Debian SNEMERE,

Awk ZERARMNZMEREISE P IREVERIE,
I FAGIF

$ 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

Shell (I3 Bash ) tha] LARSRHTIX A4,
Zid T IAIF



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

RNE&HS read (A “$SIFS” (NEHD IR ) FHFEMFRIGITORM S M EIE,
WMRMRIE “SIFS” 4THh “1”, {ROJLATBIF{ER shell R4 “/etc/passwd”,

$ 0oldIFS="$IFS” # save old value
$ 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” # restore old value

(WNREA Awk HEIEEINE, £A “Fs=':"" RREFHIRHA. )

IFS % shell RN EBSHY R, SSBRNEAYT BNER, ZIASHMAENSISHESISH, IFSHEIAMER =
8. tab FIRITH,

TBIEME(ER shell BY IFS $%I5, 3 shell FHIAN —SOBRE AN ENBAN, SRE—LHFENE,

$ IFS=":," # use ”:” and ”,” as IFS

$ echo IFS=$IFS, IFS="$IFS"” # echo is a Bash builtin

IFS= , IFS=:,

$ date -R # just a command output

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

$ echo $(date -R) # 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 ATEEWSH/NFERMA

THEOMAFRHEEN a5, TUM—LEARNES.

£ find(1) # xargs(1), EB1T shell FIARBEBES N LBIAMER, ATURITHEESEZMES, S0F 1015 T
FIE 9.49 .

H{EF shell RERNEFAMOMRIRE, BEEZERE— shell A (BRE 12.1 ).
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WAERER (E—1TREA)

ROBE

find /usr -print

HBE”/usr” THIFREXHE

seq 1 100

ER1F100

xargs -n 1 command

EREEIRNE-—TERER, EERTHS

xargs -n 1 echo

ENEETRE, AEREAND, 2RAS1T

xargs echo

ENEETRMMBITEH AT

grep -e regex_pattern

NEBEEEIXR, &% regex_pattern 917, REER

grep -v -e regex_pattern

IENEEER, NELEH regex_pattern 917, RRENHE

cut -d: -f3 -

EREEER, A7 PRIFE=JIRIEXR (passwd XHFF. )

awk "{ print $3 }’

CAERREANE=JIRNEX

awk -F'\t’ '{ print $3 }’

TEH ab BRI = FIRENE K

col -bx

WIFREEH, R tab ATHRHE

expand -

PR tab BEISHRHE

sort| unigq

HFANREST

tr 'A-Z2" "a-z'’

BRINFEERRAINEFE

tr -d "\n’

B ITERA—1T

tr -d "\r’

R IRIT I Z=TT

sed "s/N/# /'

EERTTEEN— % &

sed "s/\.ext//g’

ﬂm-”;/{]._tn . extn

sed -n -e 2p

ERE T

head -n 2 - ErRRAIEmIT
tail -n 2 - ErRmEmT

Table 1.27: EBaR LB/ ERIIARTIZR
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Chapter 2

Debian ({4 B EIE

s,

3
X—ERERHIREMINS R bookworm,

EANXHEH APT 2@ HRIIEBRZMPDIEI R B 9 /£/etc/apt/sources. list” X .
"/etc/apt/sources.list.d/*.list” X4 5"/etc/apt/sources.list.d/*.source” 3 {4 {9 {E {7 ith
FE X

It

oy

4

2.1 Debian XEGBAERVFEIR

2.1.1 Debian {4 BIEIE

Debian @ —NERBEEHER, EEY —HMBBEREMNTRIE _HFBHMNEREFLLELN]
2R IRRIGIRM T HTTP #1 FTP A7 X 3K1AI8] Debian #43€FE, the]A{#EH CD-ROM/DVD,
A Debian G BEEEBR R SR NEETE (APT), CEEBERABIXLEIRE,

Debian R EIER AL, SEMSHN, PJREAPMNERETRE—REN _#HTRAEBIIRAET, WE, B 74165
ANETFF amd64 SRAHIIR 4 EL,

Debian R BEERZABFENAE, BIFSAIHERNRIRAFEFNERGRSGN. WE, BATHEETIIMXLE,
- apt(8) BTATEMNRENGLITIRMF, Ea8RHENTR. BRMIBRATE,

- apt-get(8) B FMEIAF I Debian 3B ERR A, EFE apt Aol AN BAIER—NEEXED (ERFIRIB
Debian 4% ),

+ aptitude(8) EA—MRENMXAFREREE SR ERHRA B NE R ARV EL,

21.2 REBERE

FERZ Debian RAERMGBEEN—LEES,

* Debian BEERAEERNFINELE, HRIDENR, REAEERATI AN THEMEEILELE.

- BAMRGERTEECHEENS, EEANERFED debconf(7) REBREBIRLRRTIE,
* Debian AR EBIRGBVEENE, RAERER —MEEMFARMKL,

« AFEEAFUERRGETANSERINEE, EEMANTRPSEANRLEEGREXIEHN,

- MRMFNRET —LEBER2RBIRS, FEREIEHIKL,

- BANEKEFTUHARAEERFNER, XrESNATRARRENERRITHEENEFER T,



https://www.debian.org
https://www.debian.org/mirror/
http://deb.debian.org/debian/
https://www.debian.org/CD/
https://en.wikipedia.org/wiki/APT_(software)

Debian &% Fif} 38/236

R AT K/ [ HBE
dpkg V:912,1:999 | 6388 | AT Debian MEERHFEEREAL (ETXHR)

ST TR ErhEan
apt V:865,1:999 | 4318 FERAGSITEIERG BRI APT Bilm:

apt/apt-get/apt-cache

aptitude V:48,1:253 | 4389 | ERAEFEEFIERENEIERGFERT APT Biln: aptitude(d)
tasksel V:34,1:.980 | 347 FARZFZEFRERESH APT Biim: tasksel(8)

unattended-upgrafes o5 178 | 301

V:153, 1:263 | 3085

T APT MBI El, RENKREEEHM
GNOME 3XfFHIL (BIFZERY APT Riliin)

gnhome-software

synaptic V:46, 1:375 7627 | BRI EEEE LTH (GTIK A9 APT Ailm )
apt-utils V379, 1:998 | 1065 APT SEFH#EF: apt-extracttemplates(l).

apt-ftparchive(l) # apt-sortpkgs(l)

apt-listchanges

V:358,1:872 | 398 REBhHEERIREETR
apt- listbugs V:6,1:8 477 FEEIX APT ZXa15IH™ER bug
apt-file V:17,1:67 89 APT RHFEEETE—aSTRE
apt-rdepends V:0, I'5 39 SEAEMIREIRETIRT T

Table 2.1: Debian 4 BIERE T YR

213 EFHEFEFIMN

<::>%%
AENMEMORSEMPRENRAE, CTRSITRRESN—RE, SREFERENFAEERMR, 6
ol ABI 1255, EIRATIRBERILES,

Debian ZAEIESIPHFFNIZRFEIHITLLEND stable fRA, HEEI{R1 5 T # Debian REZHI, (RN HE
& T PRI FRRSHE b,

s EREXHERARERS testing I unstable,
- £ IRXHBAREZENRER Debian FIRSEAEEIE Debian FIF43EEE, 140 Ubuntu ,
« REEY “/etc/apt/preferences”,
* RTBEMMNE2ETM, AABEEIREXGRERGEERTEMNIIAT R,
« NE(EM “dpkg -i random_package” TRIEAIHEEL
- BARMEA “dpkg --force-all -i random_package” TEAEFEIIRHEE,
- REMIFRSIE “/var/lib/dpkg/” FREISIH,
- RELNEBEELRNEFBEERAXG.
- MNRFEBNIE, BENIREE “Yusr/local” 5% “/opt” A,
5t Debian R EIER R, 5 LEFGER, SSRAHRETM, TERKEMNRALEER,
IGITR RIS RS BRAV™IER) Debian RABIES, RIZEREMIMITARLIEHE,

- REERENFHF T ERMFREWEERITIRBNNN, SMAEMN Debian ZRIEMRGE (BELEEH )

- (MEARRERRBEMENRA R REK,
— Debian RAERAMIREEHTIFRIET 4,



http://packages.debian.org/sid/dpkg
http://qa.debian.org/popcon-graph.php?packages=dpkg
https://tracker.debian.org/pkg/dpkg
http://packages.debian.org/sid/apt
http://qa.debian.org/popcon-graph.php?packages=apt
https://tracker.debian.org/pkg/apt
http://packages.debian.org/sid/aptitude
http://qa.debian.org/popcon-graph.php?packages=aptitude
https://tracker.debian.org/pkg/aptitude
http://packages.debian.org/sid/tasksel
http://qa.debian.org/popcon-graph.php?packages=tasksel
https://tracker.debian.org/pkg/tasksel
http://packages.debian.org/sid/unattended-upgrades
http://qa.debian.org/popcon-graph.php?packages=unattended-upgrades
https://tracker.debian.org/pkg/unattended-upgrades
http://packages.debian.org/sid/gnome-software
http://qa.debian.org/popcon-graph.php?packages=gnome-software
https://tracker.debian.org/pkg/gnome-software
http://packages.debian.org/sid/synaptic
http://qa.debian.org/popcon-graph.php?packages=synaptic
https://tracker.debian.org/pkg/synaptic
http://packages.debian.org/sid/apt-utils
http://qa.debian.org/popcon-graph.php?packages=apt-utils
https://tracker.debian.org/pkg/apt-utils
http://packages.debian.org/sid/apt-listchanges
http://qa.debian.org/popcon-graph.php?packages=apt-listchanges
https://tracker.debian.org/pkg/apt-listchanges
http://packages.debian.org/sid/apt-listbugs
http://qa.debian.org/popcon-graph.php?packages=apt-listbugs
https://tracker.debian.org/pkg/apt-listbugs
http://packages.debian.org/sid/apt-file
http://qa.debian.org/popcon-graph.php?packages=apt-file
https://tracker.debian.org/pkg/apt-file
http://packages.debian.org/sid/apt-rdepends
http://qa.debian.org/popcon-graph.php?packages=apt-rdepends
https://tracker.debian.org/pkg/apt-rdepends
https://zh.wikipedia.org/wiki/应用程序二进制接口
https://zh.wikipedia.org/wiki/Library_(computing)
https://zh.wikipedia.org/wiki/Newbie
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2.1.4 BEHEHEE

( : )RRV
WFRIETRS 2R, BIMERTELZELEHN stable EY, WTFRIHITERSENEE PC h2EH
unik,

REHRELEHFHITTES, HAMERAXEMNIFSIEEFET NS TEH testing 3¢ unstable fR,

EfFEFERTEMABTER—NA, EAFILTFHEA RIIKOE RN AFRRE, FibhiAZ] Debian B K5,

XANFREE B ERNSEIFE,

- (M testing kR, EFRLE, EEBEMARMNAFHN, H Debian F4EREN QA FREZEMSKEIE, LEN: Debian 545
. R EERKIESEEK F1 EiEiRIEER, 7E testing RAPMRE B E IS BBINERIZHLITRINIFE,

- HEYREMIRE testing WRAEMNAIKBRARNEHRR (£ bookworm-fEa-stable fREI & AR, 7 trixie” ),

s KEBEERELEFE—NAE, MXEMRBCHETERR, AFNEH EXEFENIMBBRRHRES, WF
XNEF, Debian FIFP AL EEREHIIRBRIFIERRIE,

& unstable [RRAEFN, unstable RN ALRE BIARGBEEE, ENEBEBMNEEFEAMS, SEEMRRE
EARMEBEHXEFRHE, KRE Debian R4EM unstable FREKX S HFHEBEREIEEIRE, BEELE LRG0
F, HFEENPHN—EBRERARB S BAN,

XBEE-LEAMPGEEEN, WHRESEREHM Debian 3BT bug FIRE,

« @iT4F Debian Z4HY stable MRERE S —1MNHKX, FILAMERAREBHITINVEN

- HIfELR CD ETHT BIERM

« BELRR apt-listbugs , XFJUEAKZFIHEE Debian Bug IRERR A (BTS) BIER

- WK B RARERIZIES BB T REKAR R D)

@ VIR

NRARTEMEXLEFRRLIEREREVEF — 4, BBIRATRELLMIFER testing A unstable WREVES.

2.1.5 Debian #4ZEEETM

oUIN
Debian HHEREE B BRME XS0 Debian BIZRX 4, 58 2 E——Debian 4%,

LB R S A FPRIAEEREE Debian HRE,

WFRGEAF, 2ER APT Z4t3KiAiE) Debian #4RE,

APT A E X EMEIRIREIERIFEFIR, & sources. list(5) EEER,
S F{EFBARY HTTP i4i0)# bookworm &4, BITHRIANRIIRIT:



https://zh.wikipedia.org/wiki/Bodhi
https://zh.wikipedia.org/wiki/Naraka
https://zh.wikipedia.org/wiki/Karma
https://zh.wikipedia.org/wiki/Nirvana
https://ci.debian.net/
https://ci.debian.net/
https://wiki.debian.org/SourceOnlyUpload
https://wiki.debian.org/Teams/ReleaseTeam/TransitionTracker
https://www.debian.org/Bugs/
https://www.debian.org/doc/debian-policy/ch-archive
http://deb.debian.org/debian/
http://deb.debian.org/debian/
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deb http://deb.debian.org/debian/ bookworm main non-free-firmware contrib non-free
deb-src http://deb.debian.org/debian/ bookworm main non-free-firmware contrib non-free

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

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

STENR, BENER deb822 HIARETIRMT :

Types: deb deb-src

URIs: http://deb.debian.org/debian/

Suites: bookworm

Components: main non-free-firmware contrib non-free

Types: deb deb-src

URIs: http://security.debian.org/debian-security/
Suites: bookworm-security

Components: main non-free-firmware contrib non-free

BRI RBRT,

- BITIER
- EMNEXXMEE"/etc/apt/sources. list” XHF1”/etc/apt/sources. list.d/*. list” XHEM,
- B—1TENXT APT R4HEIRIE,
- “deb” RIBRTE X T ZiHFIIRIEEL
- “deb-src” MIBMTE X TIRICIBIRHEEL
- B— 1SR Debian HEEMIE URL,
- BIANSHERRITIREN, AIUNEREHRSKS,
- B=MZEHSERE Debian RENERIERETE R,

. Deb822 #&z

- EMENXEIE"/etc/apt/sources. list.d/*.source” XH4E,
- HERERANENZI1TIR, EXT APT RARBIEIR.

- "Types:” ETEXFIREE, B1”deb” F1”deb-src”,

— ”URIs:” BT E X Debian #4238 URI MR HbLL,

- "Suites:” EWENX T RITHRBMIIR, BMTUEREGRDNS,
- ”Components:” EYIE X Debian #4RERBYEREBIFIIR,

NRARRA aptitude, EREIREERMITHIE, “deb-src” EXA UL SMERE, XA NERRET
RRIEH.

URL ®JBAR”https://”, *http://”, "Ftp://”,"File:/ /7,

Y ;F;‘Eﬁ?j%/I** y %&IL:\HI:IO

X, HiiEFERARKS “bookworm” S trixie” RRBEME “stable” 3 testing”, LAEGET—  stable
hR A% R i LI E S0

R
MRELARVGFR, EAT “sid” ﬁ% “pookworm” , MALABRINKRPABAFLLEHMN “deb:
http://security.debian.org/ ..” X {THEH deb822 EMANBMAZTET. BAEEHT

“sid” (unstable) E’\J?{é%%ﬁﬂ’ﬂﬁﬁro
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F45EFE URL EHg % | erma

PUDICEDADIANOTE™ | staple | bookworiEH RIGEIE, XMBAH stable £75
RUp/Aeh.AeDIANOTE)” | tosting | trixie FEREREHIEHIEHRENAMT testing B
PUPSIAED ADIanOe™ | ynstaple | sid | EROWRERRSHHNE unstable £75
Etetgi:é/l/nd/eb.debian.org/— experimentaN/A AR EMERTINE (%, QEATHEE)

debian/

hitp://deb.debian.org/- | _ propbseﬂwn@%&?&?ﬂ%ﬁ?&le FRRE (/NRE ) ZRFREIER (7]
i

http://deb.debian.org/- ] stable-proposed-updates
debian/ stable-updabeskwg rﬁﬁiﬁﬁ’q‘%t%gﬁﬁ%)
http://deb.debian.org/-

debian) stable-backpookworREBackpoetising hRPFEN UINEFNEFHRIFAIREGE (7TiE)

http://security.debian.or

/- _ . st =
debian-security/ stable-secubnbokworstarbu GFPIEZLEH (EE )

http://security.debian-org/3 o o+ 5 o - seloiriky ¢ SZetiB IR, TR LEAER

debian-security/

Table 2.2: Debian B EIL=5IR

£ bookworm 2frj5, THEHREENAFT{ERAK Debian 3R EIL <K URL FIEHBHASHITIR,

VIR

@ OESHERLEMNAZM stable release BRAE LIS BEMIATEN, BITAZE stable release KR
AW AE 2 hEA — LKA testing 5 unstable release A BB A LLE{TH2E unstable
release MRASEAREE, XEENERANRLRESHE, MR stable release A FRENEE—
WiIEFNRIRA, &ERXBstable-updatesFl backports (805 2.7.4 1) WREE, ERIXLHRE
BERHATERIN D,

NIy

@ £deb” 1TH, fRRFEIIH stable, testing 3#& unstable EHHFI—/NENE], WME(RTE deb” 1TH
BB T stable, testing # unstable Ef, APT EFHHITEES ST EHAREEHNHRERS
B, REE /etc/apt/preferences” XEGHEBRHBIRMI R, EEMNIRAREENN, (BEEF
2.7.7 1)

N
WFER stable EH Debian RAME, T FIIRFEETHE “http://security.debian.org/” AR
ETHENER, ERBERALT2EM.

R

Debian £2FAKERMELE stable HERENLZ LM, XLEITHR 5 TEAIERN, testing HHREPIVERR,
AR—TES Debian MiXEZLHAMIEIE, BT —LERE, XLITHEN stable BERESEIVLTH, EoJEEE
Z£EDIEIEM unstable MEEIBIESR testing, unstable RAREMERMG, XHSMEPEENR, SEHIFN
unstable MEBBELTFHIFHRA, EAEFNBT ERRFNELIEIE. BX Debian EHFGIBL LR,
&2 Debian £ & |0)(a)d ,

BRI EEEHER amd6e4 Z2M8, main XIFIE M Debian ZAE (BNE 2.16 T).



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://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://wiki.debian.org/StableUpdates
https://backports.debian.org
https://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
https://lists.debian.org/debian-testing-security-announce/2010/01/msg00000.html
https://www.debian.org/security/faq
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X1 nNEas= REBEERE

N T 7 =1 =} £ N
main 712806 ;i}r)]k_l]zib;zn HEREES A5 (DFSG), FHEHAKETF
TS Debian BEIEFIEE A (DFSG), ERMARAGZEET
EREEZRRIME G
contrib 356 B Debian BEEREIES H5 (DFSG), BT non-free
B Debian BERRHFIEESH (DFSG), HEHAE
non-free-firmware

non-free-firmware 39

non-free 964

Table 2.3: Debian |A#4[X 15 (area ) 7%

BT IR BT 2SS RS SRR URL, XU URL 7E dists 5§ pool Z/E 2 &MERN, Debian 4Z2EEAERHEMKIN
A

=/\o

RITHRATUREASRASRIEE, RITRETFS XEPHEEIAMBEANRINIED, EFFMASHXRALSENT,

Bt (8] suite = stable suite = testing suite = unstable
7£ bookworm &% /5 codename = bookworm codename = trixie codename = sid
£ trixie Efln codename = trixie codename = forky codename = sid

Table 2.4: EFFNASHIR R

KEHFAEZS N Debian FAQ: 6.2.1 AR LRSS ?

TEFR A&/ Debian #ERARE, “8B859 section” X —iA4FIEHRN A MUIHR D LEMRER LR, (B, EEEB5H ("main
section”) X —18 BT & KA Debian #4RXA, FR” main TE” HXiF, )

Debian FF&#& (DD) B8R LEREHEZ unstable HEE (BT incoming &18 ), EHNMER LENREB SR
fJ unstable MEEFHRMRGEFERE.

3NR DD MEBITIREZNEFA RFHIIFFREM, XBERTE Debian AR EMHIIRFHITAS,

7£ Debian B EHIFMIAE G EM unstable BIRERHE testing RIRERI, MEELIFMARNNIE ST (G
(£92-10 X ) MREER RC bug IMEFVIRE, TEIXBEREAITAFIRHN testing MEEPIRERE, XMNE
TRES testing MEEFEIFEIERITHE,

B HRMENRSENE L REERENSE, FET—EFHNTM, & testing BRETE—H, TiRfE, A,
15 18AY testing HEBEMABBRMD LI stable H5E, F MM testing HEELIBRIBRI, Y
testing HEERVIMWABTHIH LM stable HEENABTTLMEE.

unstable 1 testing MREHFTRESKEZ AU TLNEZS BRI IEE A9 /VEE,
- IRV BH LERIEEE (Z2RTF unstable )

- ILRFEZIRGBEIEEE (B0F unstable)

- HREREREE )M (testing Fl unstable )

- FAITFIERE, FIUIBRREE (BT testing ) &,

FEt, SIRIPREERXLEERE, (RNIZEEBIESE D ZXLLR M /NKE,

VIR

EFH stable RAERHEI/LANA, ASHERAAFNZERTELLEMNI stable HEE, BIfE(
{I@E{ER unstable Bk testing HEE, EXMMITEHAFR, unstable # testing BREARNEEKRZ
A, R{EA unstable HEEMNRAAREEERERIFNIERSH, BEAESEZZODRGEBRHAREFH
KITE, testing MEREAKEMA, AHEBRBILELTEIEN stable #HEREMERBNAZE ( Debian
testing €2 /& 2008-12), — MNBEEMNEGE, MNRIR{FMHSAIIE, unstable 3 testing HHREEDL
e BAEHA,



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
https://incoming.debian.org/
https://lists.debian.org/debian-devel/
https://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
https://lists.debian.org/debian-testing-security-announce/2008/12/msg00019.html
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B
BRIR testing RAER, H—MEBRIKAESIENEWELTURE unstable REETHERNKEE (B
1€ bug ) KRR,

HEEMTE XE I Debian BER X,

- PIREERHE”

2.1.6 Debian £ 100% BYE B4
Debian 2 100% BB R#E, EH:

* Debian BNRZXEBRHE, XEETHFHEHR,

« Debian £ main R RZ B B,

* Debian BN RIZ{TRE main BIEHRRM,

« T main PEVRHE, REMRIRIIEEFTE non-free sk non-free-firmware % contrib IR EL,

BABHERINNBENELREERETE.

+ “Debian 1348482 100% BB MR, (Debian #E L PME—F)

« Debian fR%Z 22 FE—L non-free-firmware, non-free #l contrib {48,
AR TFIERERA, IHAFE,

+ Debian R4GEE 100% FEH, FHEMIKEEAMT Debian AR5 2800 main X1,
« Debian R4 2 IMIERE BT Debian fRZ28H non-free, non-free-firmware 1 contrib Xig,

£ Debian 1 8FE2L9RY5E 4 F2FN5E 5 FINHXHEIT 7 IRMAVARRE

- BB MEEERINVAFRREBERMG

- BINBEBNNAPREBRRGABENFEEMSE. NS ESEMNORE, BARFES T EMRERSIEH
MNHAPIIRMEEE, H(IARIE Debian RELERIEEANRA, HNBAIEHXECIEFERXERI IR
APERNER. BiIRFHA, FEERMNNAEMNEET, HliEEHE Debian ALEWRAEEER, I TiA
;S‘jiiﬁzbﬁﬁ, BATFRMENR. SHREN. 100% BBERG, MAMINMER ] EEFE XL T E{ER AR

IO

« MLEAE R A S HAIB AIEILE

- B8, ELEFNMWBAFPEEFERARTS Debian BHRGIES HHIER, Fi1AXLIER, EHRIEERE
HREBH T non-free”, "non-free-firmware” f1”contrib” B, EXLERTHUEE, HAETF Debian
RERECHIEKECE R PT UAZE Debian NEA, FHASREEGIER RIRIXLE B R TRIREFRFRIUE, ¥R
MNRERTUEAEPLRITXLERE, T, REIEBBHRHEFIE Debian RLEM—EB5, FAMNIZIHFENIEA,
HEFNPIEERRERE T AHFIE ENFANERERERR R A KRS R), Debian BFIEN I USIEEH,
E A2 Debian KA —E05, XB— M4, BEBSIE Debian AT EEXLEEHAVREH L,



https://www.debian.org/doc/debian-policy/
https://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
https://www.debian.org/social_contract
https://www.debian.org/social_contract
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JES =N
£ B AIAY Debian #£8¥324Y ( Debian Social Contract) 1.2 R 4558 5 FFEFRAYSEFR AT LERIX A BHMAE,
AL Debian HERALFFART T, NN FIHBIABPXEHEZE LR —H.

BFPRiZT#{ER non-free . non-free-firmware #l contrib R B FIEEZEEHIXGE :

- FEREMMNREESLXEEH
* 5% Debian WRHBMZHF (XEREBTIEAERENRE, Debian RNEEHITREMIEHF. )
« JSZ{R 100% BRI Debian R4
Debian B ¥ 418 S 75 %t 79 Debian 1837 7 B B4R/, Debian WG PR T RITZHIMBE, 883X14. B
. BEIWRFIEFEIE, X{ES Debian HIE HIREIREIEE I8,
BAYEY non-free, non-free-firmware # contrib 3XEEEE T FHERMWB RS LKHREE :

+ EGNU Free Documentation License F BB, S SALTHIE S, LE9 GCC 1 Make 89, (XS HE =] ATE
non-free/doc %%

- BB RAEN THEBIRMNESRGE, FIE07ESE 9.10.5 TTHIER non-free-firmware FIHIVIREGE, (3

WF non-free-firmware/kernel &%, )

< EMAFEREE, WEAlER/SRBTEHTT T RS,

B/EE, non-free, non-free-firmware 1 contrib #REFBHVEE L T main KEERY 2%, £1F145I0] non-free,
non-free-firmware # contrib HASEREMIRGFBEIIKIE, FEA aptitude®) NEERENFHEIURHTSE
eI LRI BVES], FIAERARAEZRREENBIREGE, REMFRNAZFFEH,

2.1.7 REBREXR

Debian % Gl B2 HIX 4 FERFRIRR AL A SIRE S IR GIR B H — R TEBIRGEES, TEHE-LEIN
BT TE Mo

- K"

~ BTHOMKE, FTSTEXEIIH ARG BB LA IR ATR S
> TR

~ %MUF Depends, BIIHNKABBTURIIRHRE,
g

- RERF—AE, BFRANGKNXR. ASHAPTREBXE, RIEXEIHNMEOPEERE,
<RI

- B, XA AP TRRNRERANKEOTES, BRETINRTUEELNIEE,
> 1838

- RERE-—MRBUNBHRHER, FROAXE,
¢ R

- R MR ETRE —LERANSE, —BIRRS IR RO R,

» ‘s\iheiE»
etk



https://www.debian.org/social_contract
https://www.debian.org/social_contract#guidelines
https://www.debian.org
https://zh.wikipedia.org/wiki/GNU_Free_Documentation_License
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- XRATETHARE, I TRIZIMRE B0 ABIRATE T LR AE.

< B
- BRI BRI R BRI EHL,
- R

- WX MR ELRR EAA TR BT B RIS FIINEE.

JED=}
HER, ERYE “Provides”. “Conflicts” 1 “Replaces” EXEI—MEIMKHER—MBEENEE, XHRT
FEEFA— AR ERR - MEHZEMNERNEIERAE.

BERNBAES X RIE 5 E XALTF the Policy Manual: Chapter 7 - Declaring relationships between packages,

2.1.8 BEEMNEMR
XE APT RIENRGBEEENEREHREE,
- B (“apt update”, “aptitude update” Z “apt-get update”):
1. MIZTEHEZR E SR BV R A T 8
2. BEMEH APT (ERMA TG
« F% (“apt upgrade”F1“apt full-upgrade”,zX“aptitude safe-upgrade”#1“aptitude full-upgrade”,
g “apt-get upgrade” #1 “apt-get dist-upgrade” ):
IERIRIERE, ERENREEEEEHESRMIATAMRAE (FISSSIE 2.7.7 1)
. BAREEAKEXR
. MNRRERA S ERRWIRARE, SMETZAESEEREFTIEFER Z#BIREE
. FRERTIRENAY R AR G B
. 1&1T preinst B
. BRETHHIMG
. 1&1T postinst fiiZs

N O U AW N

b

- % (“apt install ...”, “aptitude install ...” Z¢#&”apt-get install ..”):

1. EBRHLITRIHAE

2. BRI G BRI X R

3. MiZFERRS5 2RI 1 I
4. FREIFTIAENRY Z IR (B

5. iB{T preinst [ 75

6. LEHEISTH

7

—

. 1B1T postinst A
« B (7apt remove .., “aptitude remove ..” B “apt-get remove ..”):
1. EEGLSITRIIHME
2. BRI GEKEIX R
3. 1&1T prerm fI&
4. BRELTERNIXG, RTEEXH
5. 1B1T postrm A



https://www.debian.org/doc/debian-policy/ch-relationships
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- Bb& (7apt purge”, “aptitude purge ..” 3 “apt-get purge ..”):
ERHITRIIENE

RRRGBIRIX R

iB{T prerm A&

BRELENXHE, B8REXH

1B1T postrm il

AR SR L

X8, ATKE, BHREERTRAAT,

2.1.9 WEEE[OBAIE—ELN

{RROZ AR BRIV E 75 344,58 — MNFIEAY AL R Debian 45 EM“/usr/share/doc/package_name/README . Debian”,
B thNiZ & “/usr/share/doc/package_name/” REIEHENE, WRIRIZE shell B 1.4.2 75, HATY

AN
AR <o

$ cd package_name
$ pager README.Debian
$ mc

RRTEERBREL “-doc” REM BRI R IR G ERKEIFAIER,
MRFAEER—MIENRA B EIL T M, —EZE%IEE Debian bug lRIFRZ (BTS) Wid,

ik e
i =Z7 ;
]ie%lanbugﬂﬁﬂm%ﬁ(BTS) 2 sensible-browser "https://bugs.debian.org/”
REFE RO bug IRE sensible-browser "https://bugs.debian.org/package_name”
bug fR S EFIEY bug S5 sensible-browser "https://bugs.debian.org/bug_number”

Table 2.5: /AR5 ER A ELIE) -REY EZE Mk

£ Google 2R, EXxBFHEZ“site:debian.org”,“site:wiki.debian.org”,“site: lists.debian.org”
joragaray

s ~Fo

HIRERIE—1 bug IRERT, BEHME reportbug(l) <.

2.1.10 3fE#kiE Debian 48

HidR 2 MU EREMREER, RFNEEEIRENEE, FAMERZRM—MIRHE, NMiZAEIRRFIN, K
INAUTLRREENRGENZEBIHE,

- EEZM: B> 8B

« 2£AY: main > contrib > non-free

- Lk FE>EE > i > Bk > s

- 15 EESTEREENIIRER, fl “SEINE"

- REBRBE ZERHRRIVRA BATERRY (140 gcc #k#i gcc-10)

c TRITE: ARESETRENLBEEESNIH

- BEAE: #FELENENR

* BTS (fRFEIRERRLR): /28 RC RARVERFE (2B, EA™ERVERK )



https://bugs.debian.org/
https://bugs.debian.org/
https://www.google.com
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« BTS (fRFEIRIRZR L) BLHIPEWRER SRR
- BTS (RFEGIRIZARDR): BEEZANEHAIESRY bug 1B
 BTS (FRFEERFRARDR): iIZEBRYIE/E (non-wishlist ) TREEEER LD

Debian 2 —MERANHAARKRANEENE, ENEREES TIFSARXERMARRENRGE, FOHFULH
BHCHERE,

2.1.11 EHMNA—BBIEXIDIE

TRIRREERAE Debian RAEM, RINAFEGITERNEGERNFENIEFRAE, ENEIREHETE Debian EH
B, EEHEIF Debian HFFREE, HEIXMEFMTHEIRGE, EAIRVEKRETEEFN{RE IR Debian RER
_ﬂo

£56 2.7.7 T BH#ARY apt-pinning FRA, BAMEBACRIFBRUHBERRARTRIEARNRE LI TSR
e, EXFMIRRGERBEMRMNERZR, NAE(]TEEIABLEREFNFIRLR,

ERMLERIEZANFLHRGE 2R, RFEBEHRMBFENFIEER Debian RARBHIRERAENAR.
- ERABNEPEON DR T HBRGERERIFENESR (S0% 7.7 7).

- ¥ZENW GUI (BB 2@ ) 2%, tbil LibreOffice ¥1 GNOME NF, £% Flatpak, Snap B{ Applmage X4
BEFE.

« B3I — chroot ZEMIMEREEMEITIXMNER (205 9.11 1),

— CLI #p 2 BESIEFIE B chroot FREMBIT (BME 9.114 1),
- FEFVIE, EBRMNERSINTENEEIME (SHE 9115 1),

- BECHEFBN ARG ERA, FHRERI Debian RAFRE.

- X2 TEMIES (BUE 2.7.13 1),

22 EBEuHEIEREEF
7 Debian RATEF S ETF APT WK BEIETRATME Debian R4 L#TEFCENRG QERIRME, HXE,

BAMENB 3 HEANRGEBEIETA: apt,apt-get /apt-cache #l aptitude,
WFBRREBLERIEHREGETHIBENRGEBEIRIRIE, RUME root 1R,

2.2.1 aptvs. apt-get/apt-cache vs. aptitude
RE aptitude RFEEZEAN— BRI ENTE, BIRNZIMETIER:

- REIWEFIRALMETE stable Debian R4 E{EA aptitude L RFITEREAM ALK,

- BiUEA"apt full-upgrade” Bf “apt-get dist-upgrade” RFHITXMEIE, S0 Bug #411280,
. aptitude HLHEMMEAL AT testing 5§ unstable Debian RAHRIEMR ARG EL,

- BMERATMATIF SR AEER, BARERR,

- BIUFKRZSHRATRE BRI SHEFR G B RAREIEMRL, 590 gnome-core,

- EfRXAEIE, JUTE aptitude @RS R EFIEE “BUBSNITHNIE" , iBE aptitude, HER “apt
full-upgrade”,

apt-get # apt-cache RREMIIET APT WU BEEETH,



https://zh.wikipedia.org/wiki/Flatpak
https://zh.wikipedia.org/wiki/Snap_(software)
https://zh.wikipedia.org/wiki/AppImage
https://www.debian.org/doc/manuals/debmake-doc/
https://bugs.debian.org/411280
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- apt-get #l apt-cache RIRHGHGSITHFARE.

- apt-get BHITERANERAARFRIENESELR,

- apt-get R T —NBEAMRG B IREBRTS,

- apt-get WEHHZRENERAS. EEEELHAFHAEGITEEEIR,

- apt-cache Rt 7 — M fRENENRANKIERZR G B BHFER,

- apt-get #l apt-cache BJUAfER /etc/apt/preferences REBEREG BN S NRA, EXIEEED,

apt ML MNATREABEENSRHSITRE. EEAX LR apt-get, apt-cache MEMUBSH—MNIR, #
Rt AHNLIRAFRENRE, ERABATELESRERNERMED,

- apt TEEAFEA apt install TRRUGBEET —MNRIFHHESR,

- ERINERTHNREES, apt BEIAMBRETR . deb REFE,

N
B FERHE apt(8) AT XREXMEAZR, ME shell lIAHRER apt-get(8) #1 apt-cache(8) &

~o

aptitude ML ERREBANET APT WHRHBEEIETE,

- aptitude #ft T -1 2FMNREXAXAHFRME,

- aptitude E#EMH T - AP RE,

- aptitude EHTHERHEER (AINKEELENRGEEMIERTANKEE ) HESELER,
- aptitude WHEHFRNEKXRES. EERESNAFHAEGITREEIE.

- aptitude Rt —MEBIIENRANRIERABEIREBTEHIE,

- aptitude FJUEEREGBMZIMRE, FHFEHRNER /etc/apt/preferences, Xa+tHEM,

22.2 @LITHMEMRABIEERRIF

THEIEA apt(8), aptitude(8) ¥l apt-get(8)/ apt-cache(8) M SITERIREG B EIRIRIE,

apt /apt-get #l aptitude BEBSEA, 2B K0,

“aptitude why regex” ®JLAiBIT “aptitude -v why regex” FIHESMES. XMUMNEETNUNE T apt
rdepends package” % “apt-cache rdepends package” 3XKEX,

Y aptitude SSHEBHSITER T ENEBEE T~ (FINREEHRR), REIMEZFEMRTHRZET “e” #i)
BRI ERFORFR,

B

2 aptitude MELRM TEENINEE, FIIIERNREGDHENEE, EENSZEESRT (HTHESH) — LR
%, 140 Bug #411123, Bug #514930 & Bug #570377, WELEn], i&{EF apt,apt-get ¥ apt-cache @4k
B aptitude &%,

{REIAZE “aptitude” EE{ERMEGSIEIL,
FZHRNESM aptitude(8) FfF “/usr/share/doc/aptitude/README” FJ “aptitude FAFFEM”,



https://bugs.debian.org/411123
https://bugs.debian.org/514930
https://bugs.debian.org/570377
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apt-get
s aptitude / "
BiE
aptitude apt-ge . W e —
apt update Chdate o ol E R R TTIE
aptitude apt-get
apt install foo | install install&E “foo” WEBIMRIERRZA A K ERIAKE:
foo foo
aptitude apt-g€ s o o e iy = I
apt upgrade safe-upgradapgradeﬁﬁe;{amhﬁ: BHMREIERAF EARBIREFEENREE
apt aptitude | apt-getZREELZENNREFBIRIZRE, FEEZMNIESBREERNIX
full-upgrade full-upgraddist-up§fade
aptitude apt-get
apt remove foo | remove remove BFR “foo” WGE, BB TEEXH
foo foo
apt-ge EgE it
apt autoremove | N/A autord t%F%Z;@ ZNBENLTRINRHEE
. apt-get
apt purge foo aptitude purge| &l “foo” MEERIEEE XH
purge foo foo
aptitude apt-get. .. xpa A B A At
apt clean clean clean TERA CENRE KR
aptitude apt-geta a A
apt autoclean autoclean | autocldd A S P ARG BRI EGB R RS
aptitude apt-cache
\E' AN " 2 -I;I-ll_.\
apt show foo <how foo :ggw BR “foo” HRHEBHIIFLA
aptitude apt-cache
m
apt search IEM search search 12 ZRILER regex HIARIEEL
TIAH
regex regex
aptitude - v s
N/A Wﬁy rogex | /A | BERRILIE regex UK ELIS AT SRR
aptitude
N/A why-not N/A FEFZILEC regex R EIAM T RMIRE
regex
i aptitude )
apt list apt-md?g S
_-manual-installea?_iffs, showma LJJa'II:I:i%EjJ#KE’JEA#@

Table 2.6: {8/ apt(8), aptitude(8) 1 apt -get(8)/ apt-cache(8) B9an

EXRRGEIEIRIR(F

ASIEIN 15 BH

-s BlGHSHER

-d NTE, FHETERER

-D AEENERMNRR, ERE=a91kH

Table 2.7: aptitude(8) PEEH&HSIE

In
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2.2.3 aptitude FIZE I {EMH

REAREANRAEEERE, FRIURTERFMURERNEH aptitude,

$ sudo aptitude -u
Password:

XIS EHMREEENABEIR, FURENHE AR ERREBIIR aptitude FERBEEME "~/ .aptitude/config”,

7N
WNRARAEF root MECEMIAEEAER, FTUAE LERIFIFHEER “sudo -H aptitude .."fX& “sudo aptitude

o

=R
% aptitude UREEXBEN, SEMREFRITHINE, MREFRENR, BEIUBLRES: “THF" - “BUH
HFHITRINME" REVETE,

2.2.4 aptitude FIILELIE

E2FRA TR RSN ENFREINT.

REETE BEYIETNAE

F10 8K Ctrl-t B

? ERFREEN (ENTERER )
F10 - B - AFPFMH EREFPFEM

u FMRGEERERRE

+ S ZRE R U EARRE R
- CZIR BRI CIERIR (RBEEXH)
FRCZIR BRI CMERR (BREEXH)
BFRERIERARFRE

T E e ARE (ZHfEAAE] full-upgrade )
& TEHF EREEE
RHZABAREEE
RHZAEAF AR E
nter EERHENER
ERHENTEICR
TEREFENEREH
EINERNE—REGE
S8 ER

(o3 |

1IN = om X|ajelc| Il

Table 2.8: aptitude FI1Z LD E

BT R SITIHENMEM, HrEbl@dR “17 5 /" ZEERBRR TEATIIFRR aptitude IENRIAR,
aptitude IEMFAXFIAGEA “~n" FLEERREEBHIFR RRIEHLLRER BT,

®’R
FREAFIMARERZT V" BILABNERRREBARIITTARE, BNRBEERNRERN—LE5ZE
IR BRIV BT BER TR FT AR AR A,




Debian & Fift

51/236

2.2,5 aptitude X {EBME

aptitude(®) *FREHAT, KEGIRBNREDLETEOAFHHEIR,

idA libsmbclient -2220kB 3.0.25a-1 3.0.25a-2
ZITHAERBRE XA,

CRE RE (B-ANFER)

- “EIET RE (BIAFER)

- “BE” E (BEAER)

- MEEBF

- Z “ThE”T WHIRZERNTL

- MEELSRIRAE

- BRI ARAE

N
TR UERSR R PHREITEIREINR, R 2" M EFRERBET.

A ARAFIE R 2B SR A EEI (S0 apt_preferences(5) f1% 2.7.7 %5 ),
REBDUERTLFEEER T LATE “HE " RBETHEL,

E EASHES

REEAE Sk 2.10 (KN

REHREFER IHEFLTRELZELRRIVRGE
FERRAFEIR A EWITERGE (ATENRER)
Debtags HIiizs S debtags HTH EREE
R AR E S BRI AG R T ERN KA E

Table 2.9: aptitude fiL[E]

=z
EE

BEENFA1C# A debtags ARICRVIRIFE !

e “REENE" 2ERREBNTGESHEE —LMIMNIEERN dselect BRK,

ES Bl

REINGED) ZE section - area - KEBNMFETRIIEREE
AR EE

BERRGE [EE

RERURAFE @£

T EIRFIE R STER IR A & EE
EREE SRR TRERIIR A B

& E— T B EESERARNENREE

Table 2.10: #RER A B EIRIS5 2

=R
AR E BT AR R A (REE S & B R AR B,



https://debtags.debian.org/
https://debtags.debian.org/getting-started/
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2.2.6 aptitude EZREAHIEIN
aptitude 324t 7 JL/NET BAGE AR IEMRIA 3RS 2R 14 BLDIR IH,

« shell 17!
- “aptitude search ’aptitude_regex’'” FIHZEIRE. REBIMFCLEREGBHIBIERHIR
- “aptitude show ’package_name’” F|HREBRNEMIE IR
- EEREER:
- 717 ] ABR I L EC R 4 B RO R &
-7/ BRLEMNREGE
-\ EEEERELREHNREGE
- BHET—1
- "N’ B E—

R’
F1IER package_name WEFRHEBMIBERFNRLE, FRIFERU~ FFAHEMNRIAI,

2.2.7 aptitude [ENFRIAR
aptitude IEMFRIAR 2L mutt B3R ERE (805 1.6.2 1), aptitude BRHVISFRITEEMMYT BT,

- EMFRAXERHE ERE, FiIR egrep(1). awk(1) Fl per 1(1) X LEBBRIAYE Unix XA T EFRFTERE “A".“. *7 “$”
SF=EEN.

« (KFIR R type B— TS ERREEHEE XS ( depends, predepends, recommends, suggests. conflicts, replaces, provides ),

« FKIARY type kEIX R “depends”,

RBR
5 regex_pattern AT F BN, BIEGSBEERRN-T,

THEHR—ERER,

« »~Pterm” ==”~Dprovides:term”
« »~Cterm” ==”~Dconflicts:term”
« ”.~W term”=="(..|term)”

BAP#Enutt FBRIRERE, BRD mut R BERBEFRARNEES N BFPFM™/usr/share/doc/aptitude/README”
Ay “SEARCHING, LIMITING, AND EXPRESSIONS”,

ED =

lenny hRARY aptitude(8) 7, FA9KEINiIBE, B9 “?broken”, EIEMRANHEIUAREM HEIBIIE
B “~b", METHFF “ 7 WIAARRTIERFR “~7 MBS —IPENRARNLZ LT, FNKEREES
n “RAPFHR".
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¥ RILE A A NAUESSY

- LEREBEBR ~nregex_name
LECHLA ~dregex_description
MECREFERTR ~tregex_task
ILES debtag ~Gregex_debtag
LA 2RI E ~mregex_maintainer
ILECER FFBIRY section ~sregex_section
MECREFBRIRAE ~Vregex_version
ILECHEERE ~A{bookworm, trixie, sid}
LEEKIR ~0{debian, ..}
LA e ~p{extra, important, optional, required, standard}
LN ERREE ~E
ECEFIER G S ~v
ECHFHRIREE ~N
LEFRITRIENE ~a{install, upgrade, downgrade, remove, purge, hold, keep}
NEELRRER ~1
METE A MENELR=REFE (Baik M
FEMREE )
MEATE ARENEERNREE (BE i1
SUEEMREE) '
NEELZRFAHZFTARNREE ~U
LR E MR ER BRIV EFE ~C
NEERBR, SRR FIBRIRER ~g
MECHEIAMRFR R RV EE ~b
ILECHEIR type KEAR REVIRGFE ~B RH

ULEC pattern BB type fkEH X Z

~D[EH:] &K

ILEC pattern I BEIRIFE] type RE K Z

~DB[ZEH: ] &R

ILECRER T pattern FREFBLAY type AXERRIER
“Ha

~R[EE:] &R

LECHRER T pattern EREFBIREIRET type AKEH
M EE

~RB[ZEAY:] &

Bl

LN

MEEECEZRRFEMRBIRRAE ~R~1
NEEBREECEL=RAFEMRMEVIRE || _o .
NEHEEEZXRFEMEBRENTRD | o, |-R 7 :~i
TLES pattern \TIRRA Z IS VI B ~S diE 'R
MEMBERGE (B) ~T
ALERFER (KD ~F

Table 2.11: aptitude IEMFRIXZ
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2.2.8 aptitude BYIKFEHARIR
MRBIHRE “F1o - EIN - EEDN - EELBKRBXR” #FTHENWIRE, NE aptitude FEE—IMREGE

B, NMXEBE “Depends:” FIRAFMMMERIE L, “Recommends:” FIRFHREBELAEMIE L, 7 aptitude
T, REENRRNREBELCBEENSBEINBIR,

aptitude L HEH “‘BMER" THMREHITLUET apt REEFEY apt -mark(8) BEKIgE.

2.29 HREBEMNMAE
{RETUATE B 5 S B B 1035 A £,

X S

/var/log/dpkg. log dpkg REVREFELEENHE
/var/log/apt/term. log WA APT J&EIHE
/var/log/aptitude aptitude L EMHE

Table 2.12: B4 ELENHEX G

BXLE, REAIEETERERSERNER. REEWHESNE 939 1,

2.3 aptitude R{ESEH
THER—L aptitude(8) FIIEIESEHI,

231 EIHRBAMEHIRGE
R BAMRYE aptitude IMEEETETMRAEEANERESER THIRER, REKIFAAFZNRMAEL,

2.3.2 BEIIENRANLERA B RIFRY LR
TEMGESIH T ETEMNRARLRER S S BIMRI LR EL,

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

XA NERBRORAEEBRHRSE.

2.3.3 fERIENRIATNILEN S
£ iREREasIR FER D RREE, ENRAN ~dipve” STUABRGIMMILA R G, HREXMRERE

=|

/Cho

2.3.4 FTEMWBFIECHIRRGE

BEEBIRIT A BRI BRI RECE X,
REMU T SHER,
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# aptitude search ’'~c’

WMRIERIAFRG BV G BN ST EMER, EiEiT
# aptitude purge '~c’

N
7.|
3
4

] R B R B AR PSRRI TA R E A=,

£ R HEmE” A BRAFBAENLEN ~c” , X NLEERAGE, ttWl, " BRENEZEE” . AN
SRR UETERE LER” [ BN,

YEEMBRAN “KRRENE” FRA ", SEcE THREERBENREENR T 2WER, BETUER “=”
RRZE AU AR B A& R R EA.

XMEALEZAEER TS A<’

2.3.5 PERBIIFNLEEIRS
TESIRRREON B HN/FHRIRENGE (TEERIE aptitude REDBEREZIE ),

1. A root AR BRI IEIT aptitude,

2. Aru as LB ANRARIIR, U s SFCAT B ARG MAITHE, " s LERITRG IR,
79" AL HITA BRI ARV B AT R,

3. 8T “U", FHA “~i(~R-1|-Rrecommends:~i)" RIEBIRHBMET, T M 1§ “DRERHED" 1
REWNENRE,

4. #F “U", HHA “~prequired|~pimportant|~pstandard|~E” RERFIREGEHNER, T “‘n” & ‘B
RRURHED BREBAFNRE,

5. 8T U7, A “~i1-M7 RERBIREEMNER, £ "BRREEE" ERT 7 REINTANRGE, &%
T -7 BEiBk,

6. #&F “1U7, H@A “~1i" RIBRHREHEENER, ZBE “REE" £ERT “n” BRLERESIREHFILR,
7. B aptitude,

8. A root HF#{T apt-get -s autoremove|less” m<, KEEEMERGBRIABEE

9. ERERATERG aptitude #2F, A “‘m” SLIRCAEZMRGE.

10. A root HFEHM1T apt-get -s autoremove|less” ENMHmLTKEEBRRNEFTRARRSBEEHCHA
BRI,

11. FA root P17 apt-get autoremove|less” S RENBHRANBEZMREFE,

EIRFTRENITH Tasks” £, BIT'm” SR —NeliEMVRF, BIHMEN THLERERA BREFME R LI,

2.3.6 £EMAZHK

IR

élﬂj“\ﬂ:fz 'J¥ﬁE’JZ€ THREVEHR, RIAEYNTFEFTHREIAIIABHE, Debian RRIALRM, BRFERMIZEEMAENE
RINRE, XETIRNIEBREFHRAEEENE I EMISIRGENTEESE, SR, IRz,

Rt RAZ IR E’J?*ﬂﬁi%?&ﬂ‘]ﬁﬁ. HIEERELLNMAE (BBF 102 ), ‘B wBWARANSXMS

Sh—=ANEBEII, REMFRIIF R,
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{RE] LB ML R R AR E ZIER ML ThRFTENI A ERFITRANSEHLE, AKiE{T apt update;
apt dist-upgrade” &%,

7£ bookworm-fEf5-stable Z 1B, M stable A E| testing & unstable, fRRZA trixie” k& sid”
BRI RXEER”bookworm” =, S5 2.15 17,

EXE, AT -EREERAET IR, RrlERiBR —LEE, TERHTREBWKRBIEE, ARZENER
MWK, REEFIERIBRIMO, ENMRALRITE, RAMIBR stable TLERIFHHY stable, fREJBAEE Release Notes
RERBEENTIREMN, RIRTEERRL RO,

AEelER&HmZE]l, MRAEEMNEFIR stable IBEEELRHA testing, XEZE Release Notes B] LAREZI{R,
EFI—/ stable XfLE, stable RI1THREBIFELRHIY testing RITHRZBIFVZE R EIEEL1SHE H KE) AT thiE
BHRAZAZEEEMNE 2,

%ﬁgﬁé&%éﬁﬂ@ﬁﬂi, IRROZZNERVIRIF, EIR BN ZABRETIRAFSRENR T FH A S REREVERIF L ER
1. BB “RITHA,
2. EMBINRE (LHRBIENEERSE ).
3. H bootloader £ T HIBHR, FiAMNZE RIS SEMBHNHIFHEN .
4. BRBHAZLHAF,
5. A script(l) iERFAEKRITIE,

6. F8 “unmarkauto” #FSRRBFEEMREE, Hlel7aptitude unmarkauto vim” iXNass R R
vim X PNREERY,

7. AT BORHBZ BRI ER R ERAR, NiZREBVEZRWRGENKE, M, BREEMEXNMRMG
E"‘O

8. Bk”/etc/apt/preferences” X4 ( 2 F apt-pinning ),

9. IE—FTTHIHL: oldstable - stable - testing - unstable.

10. A& GRHIRX M, EHEOHEREARIGIT aptitude update” m<,

11. A[ERREEN, EEE2HM core packages, 58l “aptitude install perl”,
12. i&fT7apt-get -s dist-upgrade” &< RIEEFIRIER IS,

13.

gl

JBiz{T7apt-get dist-upgrade” &<,

VIR
£ stable lRAFRAIEHE, BHLEZER) Debian ZITIRZABAER,

VYIS
@ ELRIN “&£1T7FM” B, GCC. Linux W#Z. initrd-tools, Glibc, Perl, APT TE#%%, 5—LXF RS
SHALMEEFTEEIN,

XF unstable IREFIBEHSK, EFFE 243 19,
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A
AR<

BfE

COLUMNS=120 dpkg -1
package_name_pattern

JHERRRAEBMNIIRATHRRS

dpkg -L package_name

ER—TEXRAKFENRA

dpkg -L package_name | egrep
"/usr/share/man/man.*/ .+’

HH—NERRRAER man FHTT

dpkg -S file_name_pattern

IEMEXHFRHIELZRRFE

apt-file search
file_name_pattern

S HEERER LR HRMRGEe

apt-file list
package_name_pattern

HHERERLENREENAT

dpkg-reconfigure package_name

EFECERGE

dpkg-reconfigure -plow
package_name

B RIFMANHGNRERLEER G E

configure-debian

L,lé FXRENEAEFLEERGE

dpkg --audit

BRERVGENHTRE

dpkg --configure -a

EEEFFE PR R RIRFE

apt-cache policy
binary_package_name

BR—ANTHBIRE BRI ARE, RERNERERR

apt-cache madison package_name

EH_K—AEAFF"J PREFESNEEI RS

apt-cache showsrc
binary_package_name

BR—ANITHEBRE SRR REEER

apt-get build-dep package_name

”“***’JE? A ELFT = 2= RUER A BL

aptitude build-dep package_name

TRMERGEMEENRAE

apt-get source package_name

(@I EE= DM e

dget dsc XFE) URL

(REESEE ) FTHRERERBRER

dpkg-source -x
package_name_version-debian.revis

NERBREEES (“*.orig.tar.gz”
ion.dirian. tar.gz”/”*.diff.gz” ) HPRERNAEKN

debuild binary

AFHERR R PR ER B

make-kpkg kernel_image

ARZERBHFEE— ARG E

make-kpkg --initrd kernel_image

HBAT initramfs FIAZRRBRFHE—TARREE

dpkg -1
package_name_version-debian.revigio

1#tar(':h$é%%ﬁ”¢ EI %zﬁq:

apt install
/path/to/package_filename.deb

TRAMRGBIRED, RNZIXE BRI

debi
package_name_version-debian.revis

FERpRRa

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

f&7F dpkg LMV GELIEENRTER

dpkg --set-selections
<selection.txt

echo package_name hold | dpkg

--set-selections

A dpkg 4%—4\51\14:@9"]
Fraptitude hold B28&”)

?*’Ik/b\lxﬁﬁ‘j hold ( *ﬁéﬁ

Table 2.13: B IG B EIRIRIE
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24 SRNGEERRF

241 @wLITHHNSRRABEIERRF
TEHIE T -EHENREBEEREREF, SLERFENT aptitude T THHKERKAFIITIEE,

B
WF-—AXHSROORMEE, FIRTEXR —%ﬁ’—ﬂﬁi M B, B, A “dpkg -L
libglib2.0-0:amd64” KZIH amd64 % 7f’JE’J libglib2.0-0 KEBHRE,

VIR

@ RAEIENZ /J\lb\@ﬁﬁﬁ&&ﬂ’]%#@lﬂ(WU!ZIJ “dpkg -i ..” # “debi ..”), ENARSBENIERE
IR ELHRE, dpkg FIRSITIEIN “--force-all” FEMRIED (S0 dpkg(l) ) RERAFEF. &FB
T2EREINMRIMEAENSBIMEEN RS,

HEBU TS,
- FIBMNRRRENZRGBLEFZM root 1517,

. KH:FEFHIE)”'J%%LTE’J aptitude (8% 162 T), EEMREEEE S EALEMT shell glob BB
(805 156 7).

- apt-file(l) B apt-file K EIRMH, FEFEELEBIT “apt-file update’,
- configure-debian(8) HH configure-debian & BB, EIB1T dpkg-reconfigure(8) ARG,
« dpkg-reconfigure(8) {#HH debconf(1) fEARIHRKBITIRIEGEBLIA,

- "apt-get build-dep”. ”apt-get source” #1”apt-cache showsrc” < EE RIIRPFEIE deb-src” £
H.

- dget(1). debuild(1)#1 debi(1) EZE devscripts K€L,

205 2.7.13 PTEEM”apt-get source” BITE (EITE ) TiE,
- make-kpkg S5 S EE kernel-package #HEE (B05E 9.10 T ),
- BRITESNE 129 T

2.4.2 WIFERIREEXG

B2% 3K debsums RGBHY, BEFEFH debsums(1) @52 @id”/var/1ib/dpkg/info/* .md5sums” X {#H#I MD5sum
18, RIFERRIIXMG, %J‘TL%’ 10.3.5 TI3R3K18 MD5sum 2 EHTIENER.

JED =
&9 MD5sum $EEEFIBe i@ A B E R, debsums(1) fEARETEERAER, M TEATREERESHIE
HIAE DX B IRAR ER IR IE R VIR R R AR Y.

2.4.3 FpsI GBS
¥ Z B P B 186 Debian Z 4k testing ( 3% unstable ) Fi7ds, EATEHMNNENRGE, EXLFEEEATRS
BB E R 0] 5,

TR apt - list bugs BTABREM R MBS bugs, B APT RAFHEE, EREMIES Debian BTS
B8 bug.

%3 apt- listchanges 46, 7EEMA APT ZRAFRNESRE “NEWS.Debian” HIREEEHE,
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244 BBERERUREETHIE
REE 3R %S Debian Mg https:/packages.debian.org/ RIE RN A B TTHIEFEINE BN SE, BFIMKIEREEEZESR
7.

grep-dctrl(l). grep-status(l) #1 grep-available(l) &< #HARKIZZREE B Debian R B I=HI A HIE
a3 14,

“dpkg -S file _name_pattern” BEBARBREBZEXEIREE B, HILEEHBFFEH dpkg R&EK, B
ERBIEFENMA LIRS,

MBRIREEN dpkg THIBHITESE2XMNIER, (REEHE “/var/lib/dpkg/info/” BRTIBIT “grep -e
regex_pattern *” @<, XRFERERGFBHANZREBDXATIERIERNEIE,

NRMARIBABEFIRG BHKE, (RMZ{ER apt -rdepends(8) .
2.5 Debian 4B AZPEIE
iEFR (1R 2] Debian # 4B BIBINEB TIERIE, XN iZEE02EEENIRINAL iR R — ek {48 o) §1,

251 MERETHE

BNRITIRETTEIE S ER R TZ1E Debian B1RILHY“dist/codename” T, g0 “http: //deb.debian.org/debian/”
HEREREMPTBUBIE MR T8RN, HPE 6 MIBAVTEIE,

X & AT
Release RITREITNE BEEBRAINEEEFE

» » Qs =
Re]_ease_gpg EITEREGTRE ggﬁléaée X{#E’J_L%YFF; FHEEE
Contents-architecture RITREITNE I HEERENPREREENEINHEF
Rel BRI/ EMEEHM | IIEERER apt_preferences(5)H
erease R SO0
Packages gg%gﬂﬁ&/zﬁ/_ﬁfﬁu%méﬁ i%# debian/control FREBZHEIE

BANRITHR/XE/RERBZESE | . : S E S

Sources TD'T*E‘IB TR/ RS R ¥ debian/control FEGRE R

Table 2.14: Debian 4R ETHIENASR

ATRLIOMERE, ERIOWEREP, XETRIBRFMENESE THED M.

25.2 TNE “Release” X{RESM

BR
NE “Release” XHFTFZEE secure APT R4 TRV 4,

/) Debian #4RERIMULEBE — MiX A “Re lease” XF, Fla1“ht tp: //deb.debian.org/debian/dists/unstable
NEWT,

Origin: Debian
Label: Debian
Suite: unstable
Codename: sid
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Date: Sat, 14 May 2011 08:20:50 UTC
Valid-uUntil: Sat, 21 May 2011 08:20:50 UTC
Architectures: alpha amd64 armel hppa hurd-i386 1386 ia64 kfreebsd-amd64 kfreebsd-i386 mips <«
mipsel powerpc s390 sparc
Components: main contrib non-free
Description: Debian x.y Unstable - Not Released
MD5Sum:
bdc8fa4b3f5e4a715ddod56d176fc789 18876880 Contents-alpha.gz
9469a03c94b85e€010d116aeeab9614cO 19441880 Contents-amd64.gz
3d68e206d7faa3aded660dc0996054fe 19203165 Contents-armel.gz

=S
EE 2.1.5 TE, {REem RIMFLEA suite” F1"codename” KiB18, “&1THR” ¥ FARERT % K "suite” F1"codename”.
FrEEEREREN)TIE area” &, £#IITE"Components” .

MENX 7 Release” FITTEM, RHM secure apt BINNZEZEMIRIEIE, 7E apt-secure(8) TR,

- MNBTBERB X Release.gpg” BHTNERENN 4 Re lease” FMNZER Debian #4RE N HEIE,
« NFFHY Debian #43E N AEERSEIT L2 debian-archive-keyring 3R EIR LT A i,

« secure APT R BRI T HINEXH"Release” PRE M, MZRRIETIZAE] T Release.gpg” XHFFIAt
Z %M Debian BHZERE/NA.

- FiB”Packages” flI”Sources” X R E 4R HENE "Re lease” XA ER MD5sum {ERIIE, FIBREENX
HryEE MR ”Packages” #”Sources” X EH) MD5sum {E3RIEIE. 20 debsums(1) #158 2.4.2 .

- AINZTBERWIELLTE MD5sum {B;EEE 21 CPU, (£ MDSsum {BRBIEE—MREER, ERAMNBERFRIIGIE
NE#y”Release” X, XFANIRM RIFLZLHMMER, thBELLRIFIMEE (BRE 103 ).

MR RIIRFBRAIEE T signed-by” I, ETFHMTE"Release” X ERXMEENQHRBIE, XES
E5ZR B 253 Debian HHRENBEH,

N
REmMER apt-key(8) i REIE APT B4R,

R, {REETBERA gpg F LKL Release” HITTEM:, {£F”Release.gpy” XHFN7E fip-master.debian.org £ AR
Debian #4232 5A,

2.5.3 BEEEH “Release” XX

BR
BREREN “Release” XHIERYE apt_preferences(s) B3R,

JFtEEIRE) " Re lease” X, H2 B E7E IRFIRPIEE , SLAFHY”http: //deb.debian.org/debian/dists/un
@’http://deb.debian.org/debian/dists/sid/main/binary-amd64/Release”,

Archive: unstable
Origin: Debian
Label: Debian
Component: main
Architecture: amd64
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AV
@ WFArchive:” &7, R¥IBH ("stable”, "testing”, "unstable”, ---) FF Debian archive , XS
("trusty”, "xenial”, "artful”, ---) BF Ubuntu archive,

I FERDFYZRE, LEENii experimental #1 bookworm-backports, E 1B SMHREBERSHBINLE, XIREE
EnME91T, BIGN7E"http: //deb.debian.org/debian/dists/experimental/main/binary-amd64/Release”
EmBWMTHIMNI—1T,

Archive: experimental
Origin: Debian

Label: Debian
NotAutomatic: yes
Component: main
Architecture: amdé4

BEE, TEMERESE NotAutomatic: yes”, BKIABY Pin-Priority {ER 500, ¥t FHE”NotAutomatic: yes”
H4STRIL SR, BRIARY Pin-Priority B2 1 (B apt_preferences(5) fl5 2.7.7 ).

2.5.4 FREVATREEHTHIE

L{EH APT TER, W aptitude, apt-get, synaptic, apt-file, auto-apt, HITEEZEHE S Debian #4EE
ERTBUBRIA M DL, XEARMIB DN GRF, FE RIIRXEGEMR distribution, area, architecture
HENEF -, B0%E 215 ).

« ”/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_Release”

« ”/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_Release.gpg”

« ”/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_area_binary-architecture_Pac
« ”/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_area_source_Sources”

« ”/var/cache/apt/apt-file/deb.debian.org_debian_dists_distribution_Contents-architecture.g

(apt-file)

gl 4 SRR RFTEME XM APT S HEM, FHBILIET “apt-get update” 3% “aptitude update” 7
BYTHHRHITEN. NREFEIRPEEML “deb” 17, W “REB" THRIBESHTEH. WNRE RIIRPEREN
B9 “deb-src” 17, W “FERE" THRIBSHITEN,

»Packages” Ffl”Sources” FITTHIBXHEEE “Filename:” FEE, IEEZHEIFLRRBEXENMAE, B, X
R HBE S —E"pool/” BERM T, XM LANEBIRE L HIIEH,

AR TR AEIARRT AR aptitude RH#FTRENMIER, TIIMIEERGS grep-detrl(l) aJER
“REE” N RRET TRIBNABEIE,

“Contents-architecture” JTTHIBMIAIMIE DL, GEWEH apt -file update” B, EMMUENHE 4 M E, &
M apt-file(l). (auto-apt By”Contents-architecture.gz” XA NEIALERREMNMLE, )

2.5.5 APT B3 4EIRE

BRTIZFZIRENTTHURE, lenny ZEM APT TEX SR EAER M= ENTRRSERREFE"/var/lib/apt/extended_st:
B, APT RfERENRERBMNLRNABREE.

2.5.6 aptitude FIREFBIRE

R T IRFRIRENTTEUE, aptitude LT RR EERMTENZTRRSERREFE" /var/lib/aptitude/pkgstates”
MR, XS E R EEH aptitude £,
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25.7 FREHVRHEEHARHE]F

FrB@id APT MHIZFE KB E BB RF7E “/var/cache/apt/archives” H, EEUEH‘]’F&%M—‘O

aptitude WX NMNEBEF X /EIE KM, BE927E"0ptions” — "Preferences” FiRE, HaLABTEMNFEE,
“Actions” FHJ”Clean package cache” @’Clean obsolete files” RHITiEHIBIE,

2.5.8 Debian {481 EHEF
Debian X4 B X B 1S E R B FRLEEN,

RISl BIrER
" HFIEREE (IRFF deb) package-name_upstream-version-debian.revision_architec:
ian-i ) N JRFR
iﬁ:bd)eblan-mstaller By —ZFIAR R (T5F5 package-name_upstream-version-debian.revision_architec
R R ( BRI ) package-name_upstream-version-debian.revision.orig.tar
1.0 ERXIBIREE (Debian i8X) package-name_upstream-version-debian.revision.diff.gz
- ==, E_ N ? = fu! U
3.0 (qu1ltm%}~TgIEI,\) RIS package-name_upstream-version-debian.revision.debian. t:
£l (Debian %)
RHEIREFE (HER) package-name_upstream-version-debian.revision.dsc
Table 2.15: Debian X4 BRI ZFH4EM
R

BRI TEERNFEBEERN, EZRETIESE dpkg-source(l),

BMEH FTANZFA (LEENFRIAT) FHERTS
package-name [a-z0-9][-a-20-9.+]+ WE
epoch: [0-9]+: ik
upstream-version [-a-zZA-Z0-9.+: ]+ WE
debian.revision [a-zA-Z0-9.+~]+ Bl

Table 2.16: Debian X4 Bl & & —MAG AT ERNFFF

xtE
fRel AR dpkg(l) BRIEMI G SR ERG B ARA, #80., "dpkg --compare-versions 7.0 gt 7.~prel ;
echo $7”.

xR
debian-installer (d-i) £ udeb fEAEMZ#HFIREGBXGY BE, MIEEEBRY deb, —4> udeb REEEMN
deb REBHRET — ”bZ:M\zEﬁWe (N ts), AmPHEZEENHRERGEBBREKNEK, deb #1 udeb

R BaLZHEREBLEM, “u” RRFN,

2.5.9 dpkg &%

dpkg(1) & Debian R BEBPRKENTE, BIEEBEK, DI/INMER,
HEERR “package_name” WIREERT, dpkg 2RETIMINFGEE,
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1. f#E deb Xt (ZERTF “ar -x")

2. {#H debconf(1) #1T “package_name.preinst”
3. BRHBELRINAGH (FEF “tar -x")

4. {EHA debconf(1) #11T “package_name.postinst”

debconf RAEIRHEHE 1SN FILION (£ 8 B) ZIFMFELCRAFRE,

X R
/var/1ib/dpkg/info/package_name . dohfEEIESK &, (1EAE AIIEREY )
/var/1lib/dpkg/info/package_name . |iBkERGREEZRITEXEFBE R
/var/1ib/dpkg/info/package_name .ndBRUAEE Bl L =X /) MD5 PR 718
/var/1ib/dpkg/info/package_name . r&i®@ & Z R TRV G B HIA
/var/1ib/dpkg/info/package_name . joRE@BEE 2 iz TRV E B A
/var/1ib/dpkg/info/package_name . Qrinih B RBIR Z Bia TR ARG B IR
/var/1ib/dpkg/info/package_name .o @ B IR Z 5o TR EL A
/var/1ib/dpkg/info/package_name .qoffEgebcont R ERHIA
/var/1ib/dpkg/alternatives/packageupdare-alternatives S FEHRERER

Qlolololol3I A0

/var/1ib/dpkg/available FTEREFEIRFAERER
/var/1ib/dpkg/diversions dpkg() AN HRER, B dpkg-divert(8)iRE

N ; ‘iS\ T %I%\ - i
/var/1ib/dpkg/statoverride ?;ég(l) FHANXHERERZER, A dpkg-statoverride(8)
/var/1ib/dpkg/status FIBREBERNREER
/var/1lib/dpkg/status-old “var/lib/dpkg/status” XHHNFE—RXKEZM
/var/backups/dpkg.status* F_REM, UKk “var/lib/dpkg/status” XHEEHNZED

Table 2.17: dpkg EIZHEEX 4

“status” XEth#EIU0 dpkg(1). “dselect update” #I “apt-get -u dselect-upgrade” ST EfEH,
BT ER®S grep-detr1(l) FTBAEER “status” #1 “available” JTEIBRIAIBEIZA,

N
fEdebian ZXREIIME N, udpkg WL AT udeb 4B, udpkg H<LE dpkg FLHI—MERIRRA.

2.5.10 update-alternatives &%
Debian 24 {EF update-alternatives(l) itFAFRIUARFHIM L RS MEEBNIERF. I, NRERETERT
vim # nvi BREEL, fREICAGE vi Gk BEiziT vim,

$ 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
*+ 2 /usr/bin/nvi

Enter to keep the default[*], or type selection number: 1

Debian IEFERAE"/etc/alternatives/” B REBIT TS IHEREIFCINE R EFHIZER"/var/lib/dpkg/alter
B R EmAEN Y,
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2.5.11 dpkg-statoverride &5 %

SEER—MREER, B dpkg-statoverride(8) an LR M KBER, BEIF dpkg(l) M XHERAREREE
SNPREY— ik, WIR(EAT”- -update” i, HFEANXHEFE, WiaXHSEIEIRENFHIEEFEL,

AV
@ RBERGERM chmod 3¢ chown G ERENENRGEXHHBESNR, & FRAREGEEALE, K&
WEE,

xR
RANFEUERTXH—E, EFEXEHIAT dpkg AMGEMERXGRENSR, BFEER, RES,

2.5.12 dpkg-divert i<

dpkg-divert(8) fa SIRIEMISIHIERRINEE, 2IBF dpkg(l) NMEXHLEIHEIAMIE, MELTEIWEBIME,
dpkg-divert TRTFREBLEIFHAE, FRXAZAABIEGMEFERE.

2.6 MBRIMHIRFFRE

HiziT MR FMRERR L, FABEERARBINERNREEERHEITIRENIBR.

@ VIR

THHN—EGZERRSHIME, FELLERETES

2.6.1 RUKEHSHHILRENY

MRAFE sudo dpkg -1 ...” BHEE—MREBIRE, MAZHCHKBOFERES, £
F “E&B%5 ””*" &M,

RN S LRABURERGE, EHA APT A5 E"sudo dpkg -1 ...”%

RiE, ERATIGSREEMBHRD TRIRHAE.

# dpkg --configure -a

2.6.2 RABHEETFHIR

R BRIEEFHEIR, SN RMNEEIR, b0 APT 89 ”GPG error: ... invalid: BADSIG ...”,

R Z@ T ”sudo rm -rf /var/lib/apt/* ” BBRETBEFRIRE, AREMRZIX. (WREMT apt-cacher-ng,
{RERE1T”sudo rm -rf /var/cache/apt-cacher-ng/* »,)
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263 AREBEWAFPEKE

MR- RE GUI BEFEEEN EFRAAREEF[ARE, MNZWEEIZIBNAEEX G (HELIZN ) A%
By, IRCERBNAPKS FTEITIRE, BARXMRRHMFE TIEX, (X2—MTEN bug FRITEEEEZE
RE. )

ATMERE, FRZBRENNAICE XA HEREM GUI 2R, (Rl eFEHIZIBNEEXHREUEZ G
ERERFER. (ABEMMBART, )

26.4 BEBEXHHRRRED

NHERNREEEIRRS, thiliX aptitude(8) 2k apt -get (1), EAMREEMKE, HEMBERXEN, FeaSiiixR
XRHEE, (BIE 2.1.7 ).

REBLEFENTIR, NERREEARE TA—BNERERSR, (BU% 276 T), MIUWURNERNREE
KEE R, MRAEHIMERXEGRELT, Rl aptitude(8) 5 apt-get(l) ZRMHEE, dpkg(l) ERREE#E
B, BESKBAAREFROMHR, AT2BEELFENNXG.

VAV
@ FERF=ARUELSRERNREXNIE, EHNEBEIER root XPRIZITHIFE A ITIRAI R FEMIT
A%, dpkg(l) AL R LLERERIBEEIT R,

B LA ST MR IBAY S NITRBIEREFEL, old-package, REERIXLBHIRMLRDHE,
$ sudo dpkg -P old-package

2.6.5 EEHMITHERGEHE

SRAEEMARH— S HTREEREROER, HABKEHATHRRMEL, KESEERABBENNITH,
SHMALRORAEER, S—MRGEEENMRMARERRN, 2GS AR EMPREVIREE, LEX
Lo, EEEEEIRTF,

WF “package_name” HIIREBMIZABE, (RNIZEE TG EMZE,

- ”/var/1lib/dpkg/info/package_name.preinst”
« ”/var/1lib/dpkg/info/package_name.postinst”
« ”/var/1lib/dpkg/info/package_name.prerm”

« ”/var/1lib/dpkg/info/package_name.postrm”

ERATIIBYFIE, LA root fREEIRIFRVIR G BRI,

- TEITERM ‘47 SR HET
- EHBITHITERM “|| true” FILAREHIR[EREIN

Rla, BEE 26 T,
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2.6.6 f{E£F dpkg #r<iHITIIE
E# dpkg RIFERENRGETE, TINEREENIER THTIE, AT LENELRSEMEERE, iLH
IMBE foo RIEBIRIRT, HEEEFTi,

REIATER B ETFE R : “/var/cache/apt/archives/” H1%ZIIBH foo REBAIT bug FRAS, (WNRIKAZ,
{RB] LA MFESREE https://snapshot.debian.org/ R FETE, MEBREFBEFINEENNEFENE, )

MRIREEBENRE, RAIABEIT FIHBLTRERE,
# dpkg -i /path/to/foo_old _version_arch.deb

PN
MRMBRGRIFR), (REEIUERESEN APT RARBRENRE, MEHFE 2.7.11 HREEVIRHE,

MRFNRRTENERER, REZIEEEHARBHNE,

1. f#F Debian ZRAZUARIERNENR A,
2. BIER ETERNRAERET “/target”,
3. BT FIlar <SR RIBRAER foo RIFEL,

# dpkg --root /target -i /path/to/foo_old version_arch.deb

BNEMFHEE E/Y dpkg Ss S BEHRIF, Zas<SMRIARI AT,

RBR
{E{THRFER. live GNU/Linux CD, BI2EhAY USB RGN MLE BN LIS — R FBEIEY GNU/Linux 242! BAZE{L
i AR BUBIRIRI R 48,

NRATFAREMOA, TERAXFHARNREREE, FEFERNDIE AWM, fRETUAEA dpkg B9 - -ignore-depends™.”- - fo
METETRIT R, MRFILMT, 2ZRIEOTNESNHHEBERBIR. ESHETEN dpkg(8).

IR
MRMOARFTERIAT, MNZFRAATESNE —PREMMT (SBRF 102 7)) F#HITREFNRER,
XA B RRIFHIINE,

2.6.7 REWHELEEFLIE

MR “/var/1ib/dpkg/status” B ARMEREE LI EIR, Debian RAS B KRG EIEFRBIEA IR EEL M, SN
F “/var/lib/dpkg/status-old” 8 “/var/backups/dpkg.status.*” B “/var/1ib/dpkg/status”
X,

# “/var/backups/” SE—MERNSER—MFIE, EHXIEREATHSEBNRARE.

WFEERIRE, BRINEN RAREHRE, BEXE “/var/” PTG EIE, {RKIBETLAM “/usr/share/doc/”
BRIRE —LEERRISHEHEITHIE R,

ENZERE) (RH) R4,
# mkdir -p /path/to/old/system

BIHR S EHET “/path/to/old/system/”,
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cd /path/to/old/system/usr/share/doc
ls -1 >~/1s1.txt

cd /usr/share/doc

1ls -1 >>~/1sl.txt

cd

sort lsil.txt | uniq | less

HH O K HH

REFRHME]ARIBRABRBMREITRET, (AJRSE—LEREGERM, H1W “texmf’, )

2.7 RAEBEERIS

T, £ bookworm &%hjg, EXNEHHIRIIRGF, EMARITFE"/etc/apt/sources. list” BRR,

271 LERGBHZRE?

RE& “/var/lib/dpkg/available” #1 “/usr/share/doc/package_name/changelog” %I HEy4EIFEY
BRETXT “REEEENEEERE X—pEN—LEE, BREBSIIREEEKIBARRE, devscripts &
B who-uploads(1) I EAIR B! Debian R EIHYSEFR _E1EE,

2.7.2 [R&| APT B9 T #iE

WMRAFABPRSEI APT BY T #7822l 800Kib/sec ( =100KiB/sec ), {RRIZ R NHEABFIRE APT HIECES L,
APT: :Acquire::http::D1l-Limit "800";

2.7.3 Bal FRAARRGE

apt B BEECZH con A" /etc/cron.daily/apt”, EX#HFBEM THR G B ALK unattended-upgrades
M- ESRIEE XA, (FEREBE A RGBT LEIT“ /etc/apt/apt . conf.d/02backup”#1“/etc/apt/apt.ca
RIS ERFITEENX, EXIRBBEAITF “/usr/share/doc/unattended-upgrades/README” H1,

unattended-upgrades REEEZAT stable RANLTLEH. NMRENALIRIF stable RAERIXBE /T
AEETHERZLBHEENL2RE, MR ZBEFERAENEN, EESHUT,

APT: :Periodic: :Update-Package-Lists "1”;
APT: :Periodic: :Download-Upgradeable-Packages "1”;
APT: :Periodic: :Unattended-Upgrade "1”;

MRIREITHIZ testing 8L unstable R4, (RNZASBEFERBENEH, BAESEREERBIARL, BIE
fF XM testing 8 unstable HRT, (REIBEMIABIERT FHRGEUTEREXN ARG, HEEESHN
T

APT: :Periodic: :Update-Package-Lists "1”;

APT: :Periodic: :Download-Upgradeable-Packages "1”;

APT: :Periodic: :Unattended-Upgrade "0";

2.7.4 FEFMEEEE

stable-updates (“bookworm-updates”, £ bookworm-{E Jo-stable & i &) F0 backports.debian.org AR ERH T
stable R B EH,

RTHERXLERERE, (REEAE”/etc/apt/sources. list” XIEEE AU FEIRIAEETER,
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deb http://deb.debian.org/debian/ bookworm main non-free-firmware contrib non-free

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

deb http://deb.debian.org/debian/ bookworm-updates main non-free-firmware contrib non-free

deb http://deb.debian.org/debian/ bookworm-backports main non-free-firmware contrib non- <«
free

HAFEE/etc/apt/preferences” XEHERIRE Pin-Priority 8. HFBTHEN, RARERHETESEN
B (ENE 253 ).

- FTEEREMIBRHEELEBR] AIBIT bookworm-updates HREAKEIFIREGE,

« 3B M bookworm-backports HHEEFRFNLRMIBIREGE A 2EIE bookworm-backports HEEFHRKEIFH
EAFF"J

S{RABZE M bookworm-backports HEERFNER — 1B package-name” B4 R K EIRIBHE, R
RrizZfE BAMMEREZEIIN— “v 88,

$ sudo apt-get install -t bookworm-backports package-name

( ) m
REM backports.debian.org MEEZEASRIE, CEBERREDKHES. ERRASTESNE
2.1.11 75,

2.7.5 IMERERIFEIIERE

ﬁ_ﬂ:
: 1/J\F' S/, INEBIRIFELIRERR AR ALY root PR, (RNIS REMFIEMBII IR RERE, BRLOREN
% 2111 #5,

REEMERA L2 APT R{EF Debian BN KRG EEEE, BEMAR FIR, FIEENERERARK
N”/etc/apt/trusted.gpg.d/” B, £ sources. list(5). apt-secure(8)fl apt-key(8),

2.7.6 A{FH apt-pinning RS REEERGE

Ny
@ MWEREBFEMREPFLRREG BRI Debian EF KITIRFTZIEN, BRTEAZIFNERENSHRAES U,
540 stable B9 security updates #1 stable-updates,

XBEE-MIF, ERBRIRER testing BiAR, RIFEEE unstable ERIAVFIET LRI ELARZA,

1. IER B~ /etc/apt/sources. list” X, EZE@EB—H)"unstable” &1ThREEIZ,

2. izf7’aptitude update” &%,

3. iZfT7aptitude install package-name” &%,
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4. MMEEB|RI”/etc/apt/sources. list” X, FzigME testing &3,

5. iB{T’aptitude update” &%,

ERAXMNFLRHE, RARELIE /etc/apt/preferences” Xff, W ARFED apt-pinning, EXNTENAR
IEH FROIEY,

NIy

HEAESHERIERNN{E, EX Debian FAMRRGZBIHFREME, FILMEVNNE S EBRIRE M0l H,
MERGZEFEAREMYE, RAFTESIUR, RUTEEBFIMNXLIREMBENRAZR, EFREEERESEN
HMEFRT2ENRE, BHABMEREERE.

MARRERERLRRAE B —RRAMI T,

- EETHEIREE ("Architecture: all”) WEEESEREH,
- XHEREE: EEREINEKX
- BEREFNREE: RENEREVIAZTHEN
o ZHBIRHEE (non "Architecture: all”) BESEIRERZER, ENTENRIKA,
- EXHRANFESME (B3E71ibe”)
- 5ZEXMNERMNEFRAHRE M
- RiZ ABI IFEE 4
- C++ ABI 9B MH

JED =)
ATERGENERTEERK, —EHLMEERNTHTIEF BT RETEFRSIHEERE, RERNIZE
& ABI FIRBMEAEFS,

<

JEF=
BRI T AEHRE AR ARF L, MIE Debian HRER R _HAFIRGHEEER—MINEE, RFBEXMBEFE
FFN{R BRI Debian RAFREFNLERABRAR, (801F 2111 W),

2.7.7 {£H apt-pinning iFEKIEIRA

XA

=H
¥1FH apt-pinning G L RIEM LR AR AR, ROFUE RERFZI N GHLHRIEBITEE,

&B”/etc/apt/preferences” X, APT RAERRAEFFFRRIEEFINRIBIREIE R BERE, X2BEER
RE, U APT AARKEFNFERSE, FMTEEAXBNEERESS, FAEXK"/etc/apt/preferences” X,
ELt, —LARANHEIEDBNEFENREE, #IRICH NotAutomatic, FHEiE 2 IR,

B
hRAFFF R ELE AN M BT LAMEISE, B FATF, "dpkg --compare-versions veril.1 gt verl.1~1; echo
$?” (&M dpkg(1)).
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MREHINESFIERERZRRIEE (SIE 276 ), (RETLBI IR /etc/apt/preferences” X5 B
HARS A\ X FIBBBER AR SEMMUNEESRE (N apt_preferences(s) RATR) REMLXLE 01
fF. SX#FF% apt-pinning,

L {55 apt-pinning A3 S, [A Debian ASHMARREG 2 BIFREME, FILAMRMWIABCHRIAERSM, apt-pinning 2
TEEEMIRE, BHRNBINEFERE,
PEEZERA Release X (B05 253 1) /A apt_preferences(5) B9 N). ¥FF Debian @143 & F0 Debian

L4, apt-pinning RE”suite” B K L{E, (X5 Ubuntu #REARE.) Fl90, {R1E”/etc/apt/preferences”
NEEHE, PJLAER”Pin: release a=unstable”, {BREEFMA”Pin: release a=sid”.

S {EF33E Debian RIFEZE{E )9 apt-pinning B —ER53ES, R IZAREENRIAEFIEE, 190, Ubuntu 1 Debian 2
TNEERAE R,

ES=
BM{EAREIE /etc/apt/preferences” X, TEAH apt-pinning FSHIEALT, RETUFHITHEHEERNERS
T (BWE 2.6.6 BHE 2.7.6 ),

WF X T apt-pinning FARIE L i7EA,

BRI BLRTE”/etc/apt/sources. list” XEHEEE X, APT RGN B EGEIREMIERE Pin-Priority 1B
BARH, FAARKEEBIIREIERE, NR—MNREEHY Pin-Priority XF 1000, XAhRAPREIFH R 6 ALK, XHT
MG EERINEE (SIE 2711 73),

FMNRHEEHY Pin-Priority {ERE7E”/etc/apt/preferences” {4 Pin-Priority” 5% B E X & R FEHTHEKIA
B,

Pin-Priority apt-pinning Y 3R {4 BLAYEZ M0

1001 ZrRZNEE, IER— T EBRREFENES

990 FAfFERARITIRIERERRIAME

500 REEMEEENEIAE

100 T NotAutomatic #1 ButAutomaticUpgrades 155 ERIERINE
100 ATELZRRHEE

1 FITF NotAutomatic HREFKIAE

1 BEwERE, BB LTRITREE

Table 2.18: FiF apt-pinning $ARBVETFIEEHY Pin-Priority {H713R.

BRI AECE, EBHGSITEINKE, FU0: apt-get install -t testing some-package”

NotAutomatic 71 ButAutomaticUpgrades FI15 5 2 HE R ER S 28 LERE R Release XHRIZRE, (BME 253
), B E&”NotAutomatic: yes” #1”ButAutomaticUpgrades: yes”. [l NotAutomatic iRt EHERE
B35 28 ERUERERHAY Release XHKiIZE, {EREIE&”NotAutomatic: yes”.

KRB ZMERIRRIRE BT apt-pinning 1557 7] LA@id”apt -cache policy package” @< ER.

« "Package pin:” FkB917, FIH TREGEMRAAY pin , W0 package 1HXAT pin BELRTE X, 540, "Package pin:
0.190”.

- &B”Package pin:” BIITFE, WREHE package FRHITE X,

* 5 package t8XHJ Pin-Priority {BFIEFTEMRAFHFHEIRA, tE, 70.181 7007

- 70" BIEMBMAFAENGL, MRS package HRXHIEX, FIEl,70.181 0”.

- 1Y4ZRE (f£7/etc/apt/preferences” X{EJn”Package: *” EX) M Pin-Priority 18, JIEFBIERERZNE
i1, a0, ”100 http://deb.debian.org/debian/ bookworm-backports/main Packages”.
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2.7.8 FAIEHNREBNTS

5 A
Z25

¥1FH apt-pinning G L RIERM LR AR B, ROFUE RERFX M HLRIEHBIFEE,

MBEARES| A BEFISERGE, RUMEIE”/etc/apt/preferences” XHFH BKUT FRRIBFEEX RN
ZRERHAY X AR A B,

Package: package-1
Pin: version *
Pin-Priority: -1

Package: package-2

Pin: version *
Pin-Priority: -1

2.7.9 {EAHE unstable KB testing hRA

5 H=
e

¥ apt-pinning fF < RIEM LR KBEIE, (RUTUE RERXNRLHRIEREIFTEE.

TR —XT apt-pinning FARMFIF, H{FEM testing BIRHE, K unstable PRI ERIRITEY Ll AR 23R4
BHEEAR, RRAZIRITARMIE"/etc/apt/sources. list” XEHIHERAEEEMLEERE,

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

BRI T AT RIIRE”/etc/apt/preferences” X4,

Package: *
Pin: release a=unstable
Pin-Priority: 100

HEEELEE T M unstable R ER KK package-name” RIERENKRBEE, MMITHEE-t” EIN
(unstable #9 Pin-Priority {EZ 5 990) HY4E3R B IR KR ITHRAVAR S,

$ sudo apt-get install -t unstable package-name

FEUERRE T, f1T7apt -get update”f”apt-get dist-upgrade”(@&”aptitude safe-upgrade” Fl”aptitude

full-upgrade”) &<, &M testing HEEEFRILM testing MEEZTEMNRGEBEFEM unstable BEERE
HEARLEM unstable EEPLEMRLEE,

VAV
@ INDAREEBIR /etc/apt/sources. list” X testing” HEE, MRXHHREHF testing”,
APT RASERENMFN unstable BEREFRIREGE,
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BR

HBEEAKE LIRREG, DT /etc/apt/sources. list” X#EHH unstable” EEIER, XBRETHE
AREIE"/etc/apt/sources. list” XHFPRIRSIERMISEM M A RLEIE R IAR R tHERLE T AL unstable #4
REPLZRNREG BT unstable F4&K,

N

i R’/etc/apt/preferences” X 4 H"Pin-Priority: 17 # € T’Pin-Priority:100”, &N
f"/etc/apt/sources. list” X H ) testing” iR # MR T, Pin-Priority {4 100 MELZERHE
thARLET unstable BEEREHR,

WMRIFHEBNRER unstable ERWISHMNRGE, MELTKNABERYBMAEDI-t unstable”, {RUAL!
i#”/etc/apt/preferences” X, FHEZIXHETNERR TEIVAINEMBGHFTBIBLREFE,

Package: package-1
Pin: release a=unstable
Pin-Priority: 700

Package: package-2
Pin: release a=unstable
Pin-Priority: 700

MTFRAEMIENREFEIRE Pin-Priority {8, FI80, » 7T ERAZIHEY unstable B hR”Debian Reference”, RN
1ZfE”/etc/apt/preferences” XIFHREAUTHE,

Package: debian-reference-en
Pin: release a=unstable
Pin-Priority: 700

Package: debian-reference-common
Pin: release a=unstable
Pin-Priority: 700

BR
BfE(R{ERRIRZ stable #42EE, apt-pinning FARNARENI., BIEFHLAGIFVZE, M unstable EERELR
HNXHE—ERTEN,

2.7.10 {FHTHH experimental #X&EIHY unstable kR4S

o= =
=H
¥1FH apt-pinning S <LREM LR AR AR, RoFUE RERZXNHLHRIFBITFRE,

iXZ2{FF apt-pinning 195 —NRAI, ZREIEEFEH unstable®, BEE7T experimental &, ZEREITATZR
X EFREFNREE. EERSTE”/etc/apt/sources. list” XEFFIFIRIT:

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

HTF experimental &2 JEE N ( NotAutomatic ) FVJE (BEWE 2.53 1), HEIABY Pin-Priority B#HIZRE R 1
(<<100) . HREEE"/etc/apt/preferences” XEHIRE Pin-Priority {H, REEIETE experimental J&, FRIE
REEE NAEHNBMARNEFISERGEE.
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2711 ZE2PRER

or

H
=]
#1FH apt-pinning fF S RIEM LR AMEE, RoTERERX N ESHRIEBITERE.

g

&

AV

@ PELRFE Debian iRt ERIARE L X, MNERELSMELETEFEZMH—HD L, REGIRZMIER,
ERFEERSZRTLEGEAH, WTFEZRR, MNIAERSRFREENMEEZLE, ANTHERE
WEE—NMNARLA,

{RET OB BRI AR A A FT RS R EFE R BN IHRIAEERE (BIE 277 7)), ANMERITMHRZMRE., TEE—#
B A%, FTTURRIFSTTKE “dpkg -i broken-package_old-version.deb” &% (805 266 T ),

1% “/etc/apt/sources. list” XHHETEIHEMER unstable 8917,

deb http://deb.debian.org/debian/ sid main contrib non-free

ERATEMNITERE, AMXAER testing,

deb http://deb.debian.org/debian/ trixie main contrib non-free

U T ATRIIRE”/etc/apt/preferences” X4,

Package: *

Pin: release a=testing

Pin-Priority: 1010

iB{T “apt-get update; apt-get dist-upgrade” {FENRFEIVIREEIEFIFER,
EL2MBRG, B “/etc/apt/preferences” X MEFRIISIHE,

’R

BXR—MFHE, Bl (FR2EK ) ReEJESHRAE, KD KBIEE, (Fo]feREFNBIRIMR R —LRG
BRERGAIER, FEIFINEER Linux Bz, 518FEF. udev, PAM, APT FINEHEXMWREEURENNEEX
.

2.7.12 equivs B

MRIRMIRICIBLRIFE T — MEFRAE Debian RMEE, RIFIFEMAL—NEIERZAH Debian R4 E (*.deb) FH{E
RRMAERE.

MBREFRMNBERBRIZF-—NMEFHIGERRE “/usr/local”, REJEEEEMM equivs EFARBELBRAB R
SRBVER A LKL,

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
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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.)

2.7.13 BiE—PREEE stable R4

VIR
HTFRAZER, TEBRFRIDXEHERMVIEZEBRTIE, MAFTZEINIFITAIE,

W FED TR stable R4, ERRRKAEBEBITIMERERME - MG ERTHEINER, X0] AR 5% E ok
RASBRERGEHAR,

£ stable R%HY “/etc/apt/sources. list” XHFRIMNTINEE.,

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

T RRWIFFAFHVIRAEELF T HIRIR A EL

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 KRR

MREZ O EHBHE, FILAM backport R EIFREHR— LT EBERGE, F4 dpkg # debhelper,
MITFI&mS,
$ dch -i

BHRGEMA, FIU7E “debian/changelog” HFAI—4 “+bp1”
BTEBFEHEZREEAEENZRIRER.

$ debuild
$cd ..
# debi foo*.changes

2.7.14 FF APT B IBRRSZ 28

AR BRHEA Debian HREMNFXSRREEFINE T, HIREERIFS LAN EMRGAET, J APT SE — N4
IERERENMNTFEE, APT o] LAIEILERE REREA web (http ) {XIEARSS 28, 90 squid (%m%’ 6.5 1), @ATS

M apt.conf(5) #1 “/usr/share/doc/apt/examples/configure-index.gz”, ELTE “Shttp_proxy &
BEZ “/etc/apt/apt.conf”’ XHEHIREMNRIEARS S,

XEH—L Debian HEENTHANETR, RNIZEFERAENZEIEE BTS,

YR
@ 3 Debian EMEMMERESMN, ILEAMNRETEEEEERGEEIPEEE NG, HeJsEE R
BAELEER, »—FHE, BH web (http) KIBRRZEFREHBEBTZHNIXMNE,
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R AT A/ [ EEA

approx V:0, 1.0 7124 | 2B7¥ Debian BEEXHFRIRIERS R (E4HRIFRT OCaml £ )
apt-cacher V:0, I:0 266 7 Debian RFBFNRRBXEHITEEFNRE (Perl £F)
apt-cacher-ng V4, 1:4 1816 | P RREBEBEMEFRE (C++ RmENER)

Table 2.19: Debian HEEMNERANRKIETR

2715 EZXTRASEENIXE
RE] A FEMXER T RREEEENESER.
- RGBERIEEE:

— aptitude(8), dpkg(l), tasksel(8),apt(8),apt-get(8),apt-config(8), apt-secure(8), sources. list(5),
apt.conf(5), and apt_preferences(5);
- KRB apt-doc B&EEM“/usr/share/doc/apt -doc/guide.html/index.htm1”#1“/usr/share/doc/apt -do.
- kB aptitude-doc-en #EEM “/usr/share/doc/aptitude/html/en/index.html”,
« Debian HHERENE HIFMAH:
— ”Debian Policy Manual Chapter 2 - The Debian Archive”,
— ”Debian Developer’s Reference, Chapter 4 - Resources for Debian Developers 4.6 The Debian archive”,
— ”The Debian GNU/Linux FAQ, Chapter 6 - The Debian FTP archives”,
« 79 Debian F§ P33 — " Debian X EIRIEFE :

- “Debian 43pEIER"



http://packages.debian.org/sid/approx
http://qa.debian.org/popcon-graph.php?packages=approx
https://tracker.debian.org/pkg/approx
https://zh.wikipedia.org/wiki/Objective_Caml
http://packages.debian.org/sid/apt-cacher
http://qa.debian.org/popcon-graph.php?packages=apt-cacher
https://tracker.debian.org/pkg/apt-cacher
http://packages.debian.org/sid/apt-cacher-ng
http://qa.debian.org/popcon-graph.php?packages=apt-cacher-ng
https://tracker.debian.org/pkg/apt-cacher-ng
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

AgY)mit

FRZRAEIES, 1EEEH T #2 Debian RAEMEMNFEEHNEAERN., REEMNATEZRIVIRGE LI RAISHE
B, EXEMIRANRITRS BARIGE 2 VNEERN.

TEE Debian RAVIBCHESHLA, HTF Debian RAERER, BNIZSERHISY,
+ Debian Linux A% F it % F Debian BZMIEZEE KR,

« bootup(7) MBTET systemd WAL RBENRIE, ((THARY Debian )

« boot(7) MABTHETF UNIX System V Release 4 IR REN%TE. ( IHARAY Debian )

3.1 FondiEdid

TENAGN LEEHRENAPRUTENRERSR (0S) iR, FEEZRILNMMERREINTTE,
AEERN, EFFTCTEREAEBMIARRIEER PC L& L,
HARENTRRRE—MURMINET, B—RAEEFRAEGNZET L.

531171
3121
« 5531371
« %3147

SR, XLEMERRIABEARERIECE, thall, R4mi¥ T BCRIR%, NWATREREKIT LR Debian RFERITIR, ELE, i
EHXEBWINZE, B2REECAZNBRABRILE,

3.1.1 F—FE%: UEFI

Unified Extensible Firmware Interface (UEF]) &—®]¥ REHEO EX T ERNEIERE{EA UEF AEN—&59, S—1
THTEVITHARIE, BEERERMAENE—ME, ENERNREFETENEENRE, FUITIHEEMNRIERS
SISMHBRFHIEERAERNZ (BERSISNHRERF ). BREBEILEFMEE NVRAM, TEBEEREERS
5| SMEHREFIIRERARZMNINEGRARZNTE,

EFI system partition (ESP) EFI RA N K B— M UIBFMIRED KX, EiTEVERRKER UEFI 56, SitEVITAR
VBT, B UEFI Ef3RiAE), EFMET UEFI MAREFFIXLENBREFETREENXYG, BERIERZNS|ISMETE
F. (TEEZ1 PC R4, FHPE MBR B/ BIOS RJLARRNRE, )



https://kernel-team.pages.debian.net/kernel-handbook/index.html
https://zh.wikipedia.org/wiki/Booting
https://zh.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://zh.wikipedia.org/wiki/EFI_system_partition
https://zh.wikipedia.org/wiki/Master_boot_record
https://zh.wikipedia.org/wiki/BIOS
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3.1.2 FEMELR: SIFEMEIER

5| BINHEFRBINTIEMNE_MER, B UEFI B3, 5| SMBIEFIERFEARZRGH inicrd BRGINELRI R EFEFHIG S
NZZAEN], initrd MEERXERGEME, EXEREERBTERERNSIS

Debian R4 @ FEEA Linux AZIEREKIANNRFZERZ, HE1AY 5.x Linux P#ZAY initrd BRIGEFEA £ 2 initramfs ( #]4

RAM X&) g,
BFS5| BNHREFNEEENFE,

BDW*EFO

[=} 3=
g2 TITE KN | initrd %ﬂmﬁ& 1B
, . . GRUB BRI EN XGRS, B
grub-efi-amd64 1:339 184 5 UEFI 4] vfat. extd-- ( UEFI )
GRUB £ 2 SEEIRRHE DX R, B
grub-pc V:21,1:634 | 557 S EC g o yu%fztb k e’;{iﬂ (DBII:O*SI,] fz{fF? %
GRUB % 2 | lEJ5 GRUB F 2 lFRFIF[S IS BEMRE
grub-rescue-pc V:0, I:0 6625 | X% IR ( CD F1#% & ) ( PC / BIOS %Zﬁ )
109 Z =3
syslinux V:3, 1:36 344 =¥ Isolinux ggﬁéllmsOQGGO XFFRR. 550D
] ul 2
syslinux V:3,1:36 344 EC Syslinux ;;;},\J };}/I %%)Etﬁbzﬁ#%ﬁ (FAT).
=T m ~o
2 g
loadlin V:0, I:0 90 L Loadlin igg 7t/A FreeDOS B MSDOS 15
N + Neil Turton ﬁtbﬂif‘t MSDOS MBR FIE B .
mbr vors e | TEE [ mver | fengsiEask

Table 3.1: 5| SNNFHIZFTIR

( ) &
[BA1SRE M grub-rescue-pc HREEIFRIIBMEHIELRNTTE SIEER (U R, CD Silra), B2HFS|
SIEfeF. AR YERIES TIEN3ISMEER, 5|98 8 Rthes SRORL

34F UEFI £%t, GRUB2 B 5EiZEX ESP #'[X, ﬁﬁﬁ”/boot/efl/EFI/deb:Lan/grub cfg” B\ search.fs_uuid
FETER UUID KT GRUB2 KB E X4 /boot/grub/grub.cfg” FIEMN S

GRUB2 HBEEXFHIXBE N BERR:

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
b

3T FiXER5HY /boot/grub/grub.cfg, XMNEELZBANBEXUT,

B
BT MR /boot/grub/grub.cfg” BEM quiet , REEBEEAZBHIHETER, HEMLX
38"/etc/default/grub” EE"J”GRUB_CMDLINE_LINUX_DEFAULT—"qu1et”" 17

MER, B



https://zh.wikipedia.org/wiki/Boot_loader
https://zh.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
https://tracker.debian.org/pkg/grub-efi-amd64
https://zh.wikipedia.org/wiki/GNU_GRUB
https://zh.wikipedia.org/wiki/GNU_GRUB
http://packages.debian.org/sid/grub-pc
http://qa.debian.org/popcon-graph.php?packages=grub-pc
https://tracker.debian.org/pkg/grub-pc
https://zh.wikipedia.org/wiki/GNU_GRUB
https://zh.wikipedia.org/wiki/GNU_GRUB
http://packages.debian.org/sid/grub-rescue-pc
http://qa.debian.org/popcon-graph.php?packages=grub-rescue-pc
https://tracker.debian.org/pkg/grub-rescue-pc
https://zh.wikipedia.org/wiki/GNU_GRUB
https://zh.wikipedia.org/wiki/GNU_GRUB
http://packages.debian.org/sid/syslinux
http://qa.debian.org/popcon-graph.php?packages=syslinux
https://tracker.debian.org/pkg/syslinux
https://zh.wikipedia.org/wiki/SYSLINUX
http://packages.debian.org/sid/syslinux
http://qa.debian.org/popcon-graph.php?packages=syslinux
https://tracker.debian.org/pkg/syslinux
https://zh.wikipedia.org/wiki/SYSLINUX
https://zh.wikipedia.org/wiki/File_Allocation_Table
http://packages.debian.org/sid/loadlin
http://qa.debian.org/popcon-graph.php?packages=loadlin
https://tracker.debian.org/pkg/loadlin
https://zh.wikipedia.org/wiki/Loadlin
http://packages.debian.org/sid/mbr
http://qa.debian.org/popcon-graph.php?packages=mbr
https://tracker.debian.org/pkg/mbr
https://www.chiark.greenend.org.uk/~neilt/
https://www.chiark.greenend.org.uk/~neilt/
https://zh.wikipedia.org/wiki/Master_boot_record
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®E =

GRUB2 fZHRANE, gzio, part_gpt, ext2 _
FERNESTERGSX ?gﬁl{l&[%:i;e?:eldbS -6454-46d6-al14c-071208ebedbl FEE
AREENEFERXXGERARIIREZE /boot/vmlinuz-5.10.0-6-amd64

FERNAZENSH :20%51%[.%{D=fe3eldb5 -6454-46d6-a14c-071208ebe4bl
initrd BEXHFERXHFRFZFRIREZ /boot/initrd.img-5.10.0-6-amd64

Table 3.2: /boot/grub/grub.cfg X LESBHAFELZEEN

"R
BT EE “/etc/default/grub” HJ GRUB_BACKGROUND T2 EBNE G, SHEBEGRSIERSHA
“/boot/grub/”, {REEMEES] GRUB MIBNEIR,

20 “info grub” K grub-install(8),

3.1.3 F=P\E&: (K Debian %

SR Debian RARBINRIZMIB=FER, ASISMHEFEN. EERFRETRAARZINRMZRE. X2E

MR — N EANEEEMER,

EE
“PR{R Debian R4t" REBEBEINMAE, BTFEAXEDERBIRIENE =/ MER, XNMNREBEE RIS initrd
gk initramfs 24, AFEPEURRE Debian EXREFHEA,

/init BFRAGTPHRXER A LHITHE —MNMEF, XNMNMEFERFPZEIERZIBL, FIBEHEINZLE T —M
ER., #{F Debian RAREBE LS| RRIEZFIRMAAMZIER UMBR N IEHBXER S, F5ISRIEFMRIE,
+ YN initramfs /A initramfs-tools BIE, M”/init” F2F2—1 shell HIATEF,

- BT LARIZARI “break=init” EZEhSE, RAJLARRTIXERS BaNRTZAIKEY root shell, F 3 FMIZHFIES
W /init “BiAS, XA shell IMEE BB, (Rel@T ERITFHE S ESHFEH
— X{R Debian RAP BN GSEEEER, BFEH—1HR busybox(1) B GNU T EIZfH,

+ YN initramfs =/ dracut I, M”/init” FEFE— P i#Hl systemd 257,
— X{R Debian RAF T HIGRSE—MEENTR systemd(1) IR,

NIy
SE-NMRIZMEXE RS LA, A mount SSEZRM -n £,

3.1.4 ZEUNER: il Debian 24

—_y—

F# Debian RAERBENAIZRIEIUFER, HIE(R Debian RFRD, #{R Debian RFFIAZAELLIME T AEE1T, R
XHERBEFHRFREKIMNEE XGRS L,

init EFRAZRITNE—NERF (PID=1), ERMNEESMHEFUZMESISRE. nit EFWEKIAKRZE"
/usr/sbin/init “ {Be[i@TRZBHMSEIENR, FHIEN” init=/path/to/init_program”,

£ Debian 8 jessie (2015 4% ) RAS/E, ”/usr/sbin/init” —/N2I”/1ib/systemd/systemd” M5 S5z,



https://zh.wikipedia.org/wiki/Initrd
https://www.debian.org/devel/debian-installer/
https://zh.wikipedia.org/wiki/Init
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N
fREV R AR LFRERR init L FAER “ps --pid 1 -f" HIHIA

RHEE WITE K/ [ HBH

systemd V:860, :966 | 11168 | ETEHFHEXZIFF AR init(8) STHPHTE (P& sysvinit)
cloud-init V3, L5 2870 | =EBIZEMBIMBRIE RS

systemd-sysv V:832,1:964 | 80 systemd ERMALURE sysvinit WFMIFIT S ke
Init-system-NelPe{Siag 1974 | 130 | 7£ sysvinit ¥l systemd Z [l {TEE AR T &
initscripts V:33,1:133 198 HATVIRAFNXARFRIRER

sysvinit-core V:4,1:5 361 Z System VB init(8) TH

sysv-rc V66, [:145 | 88 Z System V BRE{TRBIEIHLH]

sysvinit-utils | V:897,1:999 | 102 2 System V FISERFH TR ( startpar(8), bootlogd(8), === )
Tsb-base V:634,1:675 | 12 Linux f™EMSE 3.2 FREY init FIZARIHEE

insserv V88, 1:144 | 132 AIFH LSB init.d ARSI REALN BT RIVTE
kexec-tools V:1,1:6 316 T kexec(8) E/F (FABDN) B kexec TH
systemd—bootchartvzo, 0 131 RS M B 4 A 22

mingetty V0, I:2 36 NBEEEFIER getty(8)

mgetty V:0, 1:0 315 Al E e ARIRR AR getty(8) B A

Table 3.3: Debian RZEBHN T EFIR

BR
BXREBMREMNENRHER, BES N Debian HE: FIREMERITRE,

3.2 Systemd

3.2.1 Systemd #JHA1t

Y Debian RZEEN, /usr/sbin/init FERHERIN /usr/1ib/systemd fE VIR R Z#IE (PID=1) B8, %i#
#2H root (UID=0) FTB., &I systemd(1),

systemd ¥JALHIEET B TEREESXH (B systemd. unit(5)) RIITIREFTE, XL TREXHEHABEBE#ER
KBS, KB ZRIBVE SysV B FEF X LB TR E XN TER— RV BEZKIMNE (S0 systemd-system. conf(5))
TR R FZ 4 BRE — N B IRAY Linux control groups, HRTEHE, ENE T —FABR systemd BERLEM (SR
cgroups FZE 4.7.5 ),

REENEITTM systemd. unit(5) AR AY”System Unit Search Path” %, EEEHD FIRIB R IR LENRSE :

« ”/etc/systemd/system/*”: BEERRBIBNARFRETXHE
« ”/run/systemd/system/*”: iz{TRT BT 4
« 7/1ib/systemd/system/*”: RITHRRHEIEERLRNAZ BTG

BRI B (K #i < RBiT"Wants=",”"Requires=",”Before=",”After=", ---FIERKEE,(EM systemd.unit(5)
E/#Y”MAPPING OF UNIT PROPERTIES TO THEIR INVERSES”), RIE{ZHIth 2 # E X (&M systemd. resource-control(

RIEETREXMHNERRK D ENRIEKE:



http://packages.debian.org/sid/systemd
http://qa.debian.org/popcon-graph.php?packages=systemd
https://tracker.debian.org/pkg/systemd
http://packages.debian.org/sid/cloud-init
http://qa.debian.org/popcon-graph.php?packages=cloud-init
https://tracker.debian.org/pkg/cloud-init
http://packages.debian.org/sid/systemd-sysv
http://qa.debian.org/popcon-graph.php?packages=systemd-sysv
https://tracker.debian.org/pkg/systemd-sysv
http://packages.debian.org/sid/init-system-helpers
http://qa.debian.org/popcon-graph.php?packages=init-system-helpers
https://tracker.debian.org/pkg/init-system-helpers
http://packages.debian.org/sid/initscripts
http://qa.debian.org/popcon-graph.php?packages=initscripts
https://tracker.debian.org/pkg/initscripts
http://packages.debian.org/sid/sysvinit-core
http://qa.debian.org/popcon-graph.php?packages=sysvinit-core
https://tracker.debian.org/pkg/sysvinit-core
http://packages.debian.org/sid/sysv-rc
http://qa.debian.org/popcon-graph.php?packages=sysv-rc
https://tracker.debian.org/pkg/sysv-rc
http://packages.debian.org/sid/sysvinit-utils
http://qa.debian.org/popcon-graph.php?packages=sysvinit-utils
https://tracker.debian.org/pkg/sysvinit-utils
http://packages.debian.org/sid/lsb-base
http://qa.debian.org/popcon-graph.php?packages=lsb-base
https://tracker.debian.org/pkg/lsb-base
https://zh.wikipedia.org/wiki/Linux_Standard_Base
http://packages.debian.org/sid/insserv
http://qa.debian.org/popcon-graph.php?packages=insserv
https://tracker.debian.org/pkg/insserv
http://packages.debian.org/sid/kexec-tools
http://qa.debian.org/popcon-graph.php?packages=kexec-tools
https://tracker.debian.org/pkg/kexec-tools
http://packages.debian.org/sid/systemd-bootchart
http://qa.debian.org/popcon-graph.php?packages=systemd-bootchart
https://tracker.debian.org/pkg/systemd-bootchart
http://packages.debian.org/sid/mingetty
http://qa.debian.org/popcon-graph.php?packages=mingetty
https://tracker.debian.org/pkg/mingetty
http://packages.debian.org/sid/mgetty
http://qa.debian.org/popcon-graph.php?packages=mgetty
https://tracker.debian.org/pkg/mgetty
https://wiki.debian.org/BootProcessSpeedup
https://www.kernel.org/doc/html/latest/admin-guide/cgroup-v2.html
https://zh.wikipedia.org/wiki/Cgroups

Debian & Fift 80/ 236

- *service {HIAH systemd EHIFEERIHETZE. S0 systemd. service(5).

« * device HHIRTE sysfs(5) BEERN udev(7) iREWMBRIVIEE., S0 systemd.device(s).

 * mount IR systemd IEHIFIEEMNXER FKIEF S, S systemd.mount(5).

« *automount HIAH systemd FHIFEEN NG RABohEF S, S0 systemd.automount(5).

« *swap H#iRH systemd I=HIFIAEER swap IR E, S0 systemd. swap(5).

- *path #R# systemd WIZMIEE1Z, ATETFIRZNED. SN systemd.path(5).

. *socket {EIRHE systemd IZFHFNBENERET, ATETEREFNEN., &0 systemd. socket(5).
« *timer A systemd IFHEIFIEERIITETEE, ATFETEAEDN., £ systemd. timer(5).

- *slice EIE cgroups(7) IR, &M systemd.slice(5).

- *scope £ systemd M2 L&EOREFLMEIE, AUBE—RIZAH#IE, S0 systemd. scope(5).
. *target IEHERTRENHNE, ERMNHE, REIERL =, 20 systemd. target(s).

AR (BN, init ), systemd HIESEIXEEN”/1ib/systemd/system/default . target (@& RZ)”’graphical. t:
R B 5588 ) B 5, — LS T4AY target B2 TT ( B0 systemd. special(7) ), ttal” local-fs. target”.”swap.target”
f”cryptsetup.target” KWSIAUERXGE RS, ZiE, HE target BT RBIBRITRE X ZMMESIA, £

&5, ERIE bootup(7),

systemd IRitEGFEESHIINAE, #”/etc/init.d/rc[0123456S].d/[KS]name” BBEHY SysV KI&HI B ENHIAD
REWHIT; telinit(8) e N systemd RIBEITTIEINE K,

Ny
EHENEITR 2 B 4 2EHASEEZ THERM “multi-user.target”,

3.2.2 Systemd EF
H—/HPFIEIT gdm3(8). sshd(8) E&ERE Debian 4%,/ 1ib/systemd/system --user {fENAFPIRS SIS
2R8), FHENMAFRE, £ systemd(1),

systemd FIA L HERETFRITRENH (B systemd. unit(5)) RAITIREFTE, XL B TR EXGHEARRAH#ER
RBE, NE ZRIHIZE SysV BT IR XL BT E XA TEI—RIEEZRMNE (S0 systemd-system. conf(5))

)

FAFRINETTM systemd. unit(5) #R AV User Unit Search Path” f#, FEEZBHEILER FIUMASENINF:

« 7~/ .config/systemd/user/*”: BFRB8TXE

- ”/etc/systemd/user/*”: EERBIEBIE BTG

« ”/run/systemd/user/*”: AFPIB{TRT BT

« ?/1lib/systemd/user/*”: ZITHRARG B ERERLRNWAFP 2T

XERE 3.21 TAHARBFNAAEE.,

3.3 AZHER

FEERHE LERMAZEIRES, BTz EtImEEKEREE,
# dmesg -n3




Debian & Fift 81/236

BIRRAE BIRR A 15460

0 KERN_EMERG RBEATH

1 KERN_ALERT 1T AW 31 BN EX
2 KERN_CRIT BREHF

3 KERN_ERR HBiRe

4 KERN_WARNING BEEEH

5 KERN_NOTICE EREEENEHF

6 KERN_INFO BEERER

7 KERN_DEBUG debug KHIMER

Table 3.4: RIZEEIRKBIFR
34 RGZER

7£ systemd T, AR LH{EEEE T HERS systemd-journald.service (X% journald) Ri2x,
7£7/var/log/journal” FEIALHI 3 HEIEIE, AFE”/run/log/journal/” FRIZ(LA) IR, XL —
HHIHEHE, PTLAEE journalct1(l) asKinm], FIgN, R ERNERE—RBIURMWBRE, RN TAR:

$ journalctl -b

BRIE Cdals
ﬁﬁ%ﬁ—}kﬁbﬂéﬂ@%%ﬂﬁ%ﬂm& +ournalotl -b --system
%ﬁﬁ—)ﬂ%ﬂﬁﬂéﬂ@%ﬁ%Fﬂ@ﬂﬁ% ournalotl -b --user”
"ﬁ"—lﬁﬁﬁ—}iﬁmﬁﬂéﬂ’a%unit” TF | wournalotl -b -u Sunit”
ﬁElE.E\H(E?Ea_iiki@gg)m%unit” HL ”journalctl -b -u $unit -f~

Table 3.5: BiBYf) journalctl &< K ERFIR

fEsystemd T, RABEITER rsyslogd(8) U EIH MRELERE TE, ERRZ EMITARIZES KM ZiHEH HEL
B (fXEBTE systemd ZBIEXIABY”/dev/ log” ) HEIBELRRIK A ASCII RAEBELIE,”/etc/default/rsyslog”
F”/etc/rsyslog.conf” BEEHE X AEXGFHNERER. M0 rsyslogd(8) #l rsyslog.conf(5), Ha]LAER
% 932 T,

3.5 RAERE

systemd RMUIR MR ZVIAL, EA systemct1(1) ML REBANAASIRIRE,

XEB, FEFIFEI”$unit”, FIAE—NETE (54 . service 1 . target 2EEH), =E, ERBEILT, t
UM S MNETT (shell XML BFBEMSF*, 727, 7[ 17, BLEA fnmatch3) , REEBRIEAEFZTIERE
BITHELRBZMN).

FHEINFHRFERESHEHS, BERBIT sudo” RLEIE, AUREEENRAEENE.
»systemctl status $unit|$PID|$device” BiEIHERABIMENS (7o) REDRBE TR, iIEAB—RHMIE,

- BER e RIn— NER” 3 BARENH” FPIKZS.
- ERre” KR AT HE “HIRT KE.
- e Rin IEEN. “EFMEASR" = BHIER" KB,




Debian & Ffff

82/236

1R T HER

ST BV E T “systemctl list-units --type=help”
SIHATFREIE target BT “systemctl list-units --type=target”
S ATFFRFTE service BT “systemctl list-units --type=service”
FIHATFFRFTE device BT “systemctl list-units --type=device”
FIHATFHFFTE mount BT “systemctl list-units --type=mount”
FIHEATFFRFTE socket BT “systemctl list-sockets”
FIHAFFRFIE timer BT “systemctl list-timers”

B&’sunit” “systemctl start $unit”

TEIE"$unit” “systemctl stop $unit”

 EFNERSZSEXNEE “systemctl reload $unit”

ELIEFIESIFrBE sunit” “systemctl restart $unit”

Boirsunit” FEIEFFEEEN “systemctl isolate $unit”

RIRE]” 7 (ERRERS) “systemctl isolate graphical”

®BiR3) ZEHP (@L1TRR) “systemctl isolate multi-user”

EnI” NEEN” (BERFPGRSTERS) ”systemctl isolate rescue”

[”$unit” REREES “systemctl kill $unit”

KESunit” RBE S =aN “systemctl is-active $unit”
BESunit” RZEE=EXRH “systemctl is-failed $unit”
FE”Sunit [$PID|device” FPIRZE “systemctl status $unit|[$PID|$device”
ER"$unit|[$job” BIE™ “systemctl show $unit|$job”

- EIREREY Sunit” “systemct1l reset-failed $unit”
ST B B TR SRR TE “systemctl list-dependencies --all”
NHERAERAZ ENETXH “systemctl list-unit-files”
BRASunit” (BN S iEE) “systemctl enable $unit”

ZEA $sunit” (WFRFE0EE) “systemctl disable $unit”
?&%gﬁg)%nlt (WIFRE]"/dev/null” &) ”’systemctl unmask $unit”

3 » TG o] T[> 3 Zai—]

%g)&mlt (RINZP/dev/null” BIRNS ”systemctl mask $unit”

FREVERIARY target 1R E “systemctl get-default”

REHIA target ”graphical” (BIF2& %) | "systemctl set-default graphical”

e - il
;;%fg}‘m target J9"multi-user” (F% »systemctl set-default multi-user”
ERIFEFIREE “systemctl show-environment”
BREMETE"variable” F9{ERh”value” | "systemctl set-environment variable=value”
BRI BT E variable” FIiZE ”systemctl unset-environment variable”
E BT RCEy B5TIPHE

TIPS S TU AP ANIR &SP IPIE A ”systemctl daemon-reload”
( daemon )
KHARG “systemct1 poweroff”
rAMERZ SR “systemctl reboot”
BRERSR “systemctl suspend”
REER % “systemctl hibernate”

Table 3.6: BAFYAY systemct 1 S5 S HERTIR
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3.6 HERGZILE

XER systemd THEZENGEGLIIR, BHIZEE cgroups(7) ERAIERXRAE) man FH 5T,

1BR1E T HER
ERE— TR C R BFERRE “systemd-analyze time”
FIH B B TR Y] R L AT (8] “systemd-analyze blame”
71 ﬁ '$unit” 3‘(1##1‘\4/)7@%1% “systemd-analyze verify $unit”
g G ITHTIRE —,,‘ ”loginctl user-status”
EEMEREERES 1EE’JJ:?‘_IE'J‘H(M *Toginctl session-status”
IRFR cgroups BIBENTTE “systemd-cgls”
ERER cgroups B BoNTTE “ps xawf -eo pid,user,cgroup,args”
IR cgroups FI/aod 12 1ZH"/sys/fs/cgroup/” FHY sysfs

Table 3.7: systemd FTEHEZFELEGLIIR

3.7 RAMRE

3.71 FHHB

NIZEIPRAEN B, ERMMEHR, BT systemd-hostnamed. service BEINRAARMIRERANENS, b
EHRFRFE"/etc/hostname”, INMXENZIABERAENE, MAREMIER,

RHSEIEIT hostname(1) T 5] AFTENH HRIMEN S,
3.72 XfFR4%

EEFME XA RIEHEN ] LAE”/etc/fstab” FRIRE, S0 fstab(G) fI%E 9.6.7 T,
NMEXEGRAFHEEIREE “/etc/crypttab” #, £ crypttab(s)
X RAID BECE mdadm(8) IRE7E”/etc/mdadm/mdadm. conf”. &Il mdadm.conf(5).

O

8 A
[=]
N
A

BofrHE, EEHTHREXERSZLE, "/tmp”, "/var/lock”, #1"/var/run” R SX S

HF g g

o

3.7.3 MEREFEOVAKL

3 FEMA systemd B9 Debian RE RS, MLEEDEE BB MRS HITVIRL: Lo EOBEAE networking. service”
12, MEESEOMEB “NetworkManager.service” &tIE,

20%E 5 ERRWEEREECIINER.

3.7.4 TRHEYIWRIIL

Z R BIBT BAA “Debian Official Cloud Images” SRR E B, WFXHMARE, EVR. XEHR%E. W
& BSUME. SSH ZiH. APMASNMENER, sTUER cloud-init Fl netplan. io RHBIRHAITHEERED
B, %IJEE%M&}EEJE, MERB AR EGREEM ST RIS IZRIRHAIMNEREURE, XEREEFEH YAML BIER
FAKEE

E Z{5E £l ”Cloud Computing with Debian and its descendants”, ”Cloud-init documentation” #1585 5.4 73,



https://zh.wikipedia.org/wiki/Cgroups
https://zh.wikipedia.org/wiki/Cgroups
https://zh.wikipedia.org/wiki/Cgroups
https://zh.wikipedia.org/wiki/Sysfs
https://cloud.debian.org/images/cloud/
https://zh.wikipedia.org/wiki/YAML
https://wiki.debian.org/Cloud/
https://cloudinit.readthedocs.io/en/latest/index.html
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3.7.5 % sshd FRSZHIME(LEIF

FRZIALE, BT systemd BEIANITIEH, 7 network.target BiiE, BIMERE (BNE 6 H)EHES
SFIPHFE (daemon ) B, “sshd” BARGISN, iEFANER AIRE BN sshd” fER—NEBILEIFIF,

B, BRARALTERNRSHTT,

$ sudo systemctl stop sshd.service
$ sudo systemctl mask sshd.service

4 Unix RSB MR T E R FHE (on-demand socket activation ) R4 H inetd (k xinetd) BRI Z KM, &
systemd T, HHEITNAEREAZIE T A0 *.socket F *.service B ITACE R EH.

sshd.socket AAREX —MNGITNEREF
[Unit]
Description=SSH Socket for Per-Connection Servers

[Socket]
ListenStream=22
Accept=yes

[Install]
WantedBy=sockets.target

sshd@.service {fE sshd.socket TLECHIARSS X4
[Unit]
Description=SSH Per-Connection Server

[Service]
ExecStart=-/usr/sbhin/sshd -i
StandardInput=socket

SAIEEFINE,

$ sudo systemctl daemon-reload

3.8 udev 2%

M Linux %% 2.6 lRFH8, udev R4 R T Bl LA MAVIIRMENSE. (ZW udev(7)). ERZLI EMREHEM
L, udev REFERM sysfs XHERFE (BUE 1.2.12 ) WERBMN—1TAF#IE, £A modprobe(8) 12 (2W5%
3.9 ) MEZFHEMBERMIAZZIR, QIEEENIIRET R,

W

MRMATFHELIEH, "/1ib/modules/kernel-version/modules.dep” ;@B # depmod(8) IEHE 4R, 1EERA]
BEREH udev RATEHRER AN, MiTdepmod -a” RIEEE,

"/etc/fstab” EEAVEHMN, RET STV ERHSH, REEBEM UUID REHIZE, KRB /dev/sda” Z
KHIRER. S0%E 963 .

BT udev RAER—MEAEHLHEY, REECSUEETT T 1IFEAMHE, AXBEREHRTRINESR.

==
[=]

@ AEZXA udev AN EEAY RUN (7E udev(7) 122 ) KEIIZITIER, tLUNRSEMHEIA, FEE—MESHMN
systemd.service(d) XGHEEERENR, &M% 10.2.3.2 1,

i



https://zh.wikipedia.org/wiki/Udev
https://zh.wikipedia.org/wiki/Sysfs
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
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3.9 RAXIRRYRNL

#81Z modprobe(8) P RMFIMPRAZIEIR, (EFA18ET M A EFZRECE EAEIZTTHY Linux A%, udev R4 (2N
5 3.8 T) Bt ERBARGEIAZERYRL.

TEHMIEBEHZRMIGHROEGENEIR, EZRMEME, IBENIE/etc/modules” XHEIH &R
modu les(5)).

« TUN/TAP #R3R$Z (it EEHARY Point-to-Point 4&1% & (TUN) FIEEHLAY Ethernet A XKML 1% & (TAP),

« netfilter #EIRIZ Lt netfilter BHXIHEES] (iptables(8), 38 5.7 1),

+ watchdog timer JXZIARIR,

modprobe(8) FEFMIECE X2 modprobe . conf(5) B1%BERI7E”/etc/modprobes.d/” BRT, (WR{FEE R
BoNEELRZIER, BRIEEIMERARRBEME/etc/modprobes.d/blacklist” X4 E.)

»/1ib/modules/version/modules.dep” X{#H depmod(8) 2R, TR T modprobe(8) FZFF{ERRIIELR
REsE.

=S
MBRERBN HINER I 0] 8, (& modprobe(8) At H I #&Z R A0 £ 8] 7, "depmod -a” B] LL@iL &
#'modules.dep” KR RIX o)/,

modinfo(8) #2F 2R Linux WIZRIRIER,
Lsmod(8) F2F LAIF BRI IR /R”/proc/modules” WNE, ERHFIAZINE T WILARSR,

®’R

(REEMBARIRIR AR R B LHVREH, SHE 953 7.

{Re] LAFE B ERTEC ERE M RAUEHALEAREMHISIE, S5 954 1.
{RE] A HT 4w i¥ R RIBIIRAVESIRIREBISZES, £05% 9.10 1.



https://zh.wikipedia.org/wiki/TUN/TAP
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Watchdog_timer
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Chapter 4

TAER 3 10) 32 6l

HARF (WEF ) FENRARZN, FEH#HTINE, WIABHERREE

R

PAM M B SRS 2 BTN RS, RBAB— NESITHHIE CD, AR —MERE boot HK,
THERS, RFEEAENBNRAHUERR.

4.1 —R%AY Unix iAIE

—f%AY Unix IAIER PAM ( Pluggable Authentication Modules, BIRJf ARIIEIEIRER ) THY pam_unix(8) ik, ©
M 3IANEEXHUWT, HRWEEER “:7 HR.

X PR FF ‘H AR

/etc/passwd “rW-r--r-- root root (X)) AFRKSER
/etc/shadow STW-r----- root shadow | Z2MENAFKSEER
/etc/group “rW-r--r-- root root HER

Table 4.1: pam_unix(8) EFM) 3 NEERRE NG

“/etc/passwd” BIETIIAR,

userl:x:1000:1000:Userl1 Name,,, :/home/useril:/bin/bash
user2:x:1001:1001:User2 Name,,, :/home/user2:/bin/bash

90 passwd(5) FFTR, XAXMGRE “:7 DRSNS XNT,

- BRE

- BRRORZ AR

- BFHARIAF ID
- BFHABA D

- AFBEEREFE



https://zh.wikipedia.org/wiki/Pluggable_Authentication_Modules
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- APFRBXR
- ANERIA P ER S R R

“/etc/passwd” HIE_IMEZHRARRFNERHZB, E5IAT “/etc/shadow” J&, ZINHFARIAZLR
ito

ES 1R
(%) ETHHIKS
X INZEERZEBFREFE “/etc/shadow”

Table 4.2: “/etc/passwd” EZINMAR

“/etc/shadow” BETIAE.

userl:$1$XopOFYHISIFxyQwBe9b8tiyIkt2P4F/:13262:0:99999:7:::
user2:$1$vXGZLVbS$SELYErNf/aguDsm1DehJIMS/:13261:0:99999:7: ::

g0 shadow(5) FATIR, EXAMXERE “:" DWIIBIE XM T,

- BXR

- IITBEMEE (R “$18" RREEM MD5 JE, “+" RELEER. )
« Rla—RIERZ BT E, ERTRM 1970 F 1 B 1 HENXE

- RIFAFPBXIERZBEHIRLRIERE

- RPWIUERZMBHIR ZRE]FR

- BAMAINRE, EIHEAFPSRES

- BRAKEHRE, EXHEZEEKIBSRIER

- IKSRHIETE, HRTRM 1970 F 1 B 1 BEEHIRE

“/etc/group” BETINE,

groupl:x:20:userl,user2

U0 group(5) FATIR, XANXERE “:7 HRIIEMSXNT,
R AZE=4 i

s INBREEFZEME (A2HMELEFER)

s BFRZR94E ID

- FH 4 PRIBFPRYTIER

==
=)

“/etc/gshadow” A “/etc/group” BHETE “/etc/shadow” HHINKITHEE, (BISBEHMEIEHFEH,
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R
%0 Hrauth optional pam_group.so” X T # f0 2 7T /etc/pam.d/common-auth”, 3 H
£"/etc/security/group.conf” B#HITTIRE, — MHAFPRERAR PSR, S0 pam_group(8).

B
base-passwd 3G EEET —HAPENE A X :“/usr/share/doc/base-passwd/users-and-groups.htm

4.2 EBEKSHZELEE

THR-LEERKSERNEEGS.

ne Ihae

getent passwd user_name Ao “user_name” HIKSER
getent shadow user_name N EP user_name” Fe@mlIF s =
getent group group_name N “group_name” FILEER
passwd BEWKSZERL

passwd -e FBERKEIRE — X ERE
chage BEEZEENHER

Table 4.3: BEIBKSEEMGS

HAr— LI RBEM root fEMA, HRIFIRIBAVMEZS W crypt(3),

B
EIRE T PAM F1 NSS B9 & 4 £ (5130 Debian salsa #1288 ), &ify “/etc/passwd” . “/etc/group” #
“/etc/shadow” FJEERSWALEEER, LR SEELTFIXMIME TKIBRERE.,

4.3 R

ERARREIET — NS SERA passwd(l) BOR, (REZEE— MIZE, SHiZH 6 5 8 MHER, Hha
2 TBIRIE passwd(l) @EHEMISHH— ARSI T,

. NEFE

 HF0E 9

k=

s IR

g
@ RO AEEATUEENE. KES, SHISH, BiESH, it $0. RENRNENNET. 7
I, ERENTEFS (B0 “12345" 5 “querty” ) SEEIMILNLIE,



https://salsa.debian.org
https://zh.wikipedia.org/wiki/Password_strength
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RG] ATE NI\ wme Thge
whois V:25, 1:251 387 mkpasswd E& crypt(3) EFTEEENRIm
openssl V:841, 1:995 2111 gggg‘zzl THE LS4 (OpenSSL). passwd(1ssl)

Table 4.4: £ EBITHR
4.4 ZIINNZBRYERRD

THE—LAT £INENEZEZE fFRIITE,

4.5 PAM F1 NSS

ACHIZE Unix R4 (5180 Debian 24 ) 121t PAM ( Pluggable Authentication Modules, 3HEATVISIUEEIR ) F1 NSS

( Name Service Switch, B#IRSZ ) VEBILARIWAFZEIRR, EMMIEBEEB SRS, SNIRTHEER] CABHE A

AR,

o PAM 5N R R I T — N RIBRIAENSI, FEP KB T ZE RN,

« NSS Bt T — 1 RIEFBMIREZYIEI, SEEW CIEEMER, #6190 1s() M idQ) XHEMNEFKERFTAR
o

PAM Fl1 NSS RAMTURIFIEE — L,

PAM #1 NSS AAFREEZMREGBUT.

nEe ATE A/ | iHER

Tibpam-modules | V:889,1:999 | 984 BARRIERIR (EfERS)

Tibpam- ldap V:0, 1:6 249 787F LDAP B RV A VIRIERIR
Libpam-cracklib |y, 1.q 117 | FBF cracklib THSHIBA I ISR
Tibpam-systemd | V:571,1:936 | 627 FTF logind FMAFRIERAANRIERZIR (PAM)
Tibpam-doc I.0 152 BARRIUEFRIR (html FIXXAXTS )

Tibc6 V:917,1:999 | 12988 | GNU C FE: EFFRE "BMRBZ K" RSHEZE
glibc-doc I:8 3503 | GNUC FE: EEITIE

glibc-doc-referencg 13841 | GNUC Fe: &5 Ff#, B info, pdf # html #%3( (non-free )
libnss-mdns :510 141 T EHTZEFE DNS ZF5RHT NSS fRIR

Tibnss- ldap L5 265 NSS #&iR, AT {EMH LDAP fEA— A BiRSEH

NSS 1&1R, FFEH LDAP fFA— 1 BFiRSH

libnss-ldapd I:15 129 ( libnss-ldap #I% fork )

Table 4.5: PAM 1 NSS RAFEEN NGB

« libpam-doc A “The Linux-PAM System Administrators’ Guide” 27T f## PAM ECERINE 1Y,
+ glibc-doc-reference Y “System Databases and Name Service Switch” 27 fi# NSS L EHIEE X4,

B
{ReJLAER “aptitude search ’libpam-|libnss-’" G<$EEBESMEXRREE, NSS FEHgeEKE
“Network Security Service, ME&Z£MRE", EARRTF “Name Service Switch, ZFFARSZIR",



http://packages.debian.org/sid/whois
http://qa.debian.org/popcon-graph.php?packages=whois
https://tracker.debian.org/pkg/whois
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
https://tracker.debian.org/pkg/openssl
https://zh.wikipedia.org/wiki/Salt_(cryptography)
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://zh.wikipedia.org/wiki/Name_Service_Switch
https://zh.wikipedia.org/wiki/Name_Service_Switch
https://zh.wikipedia.org/wiki/C_standard_library
http://packages.debian.org/sid/libpam-modules
http://qa.debian.org/popcon-graph.php?packages=libpam-modules
https://tracker.debian.org/pkg/libpam-modules
http://packages.debian.org/sid/libpam-ldap
http://qa.debian.org/popcon-graph.php?packages=libpam-ldap
https://tracker.debian.org/pkg/libpam-ldap
http://packages.debian.org/sid/libpam-cracklib
http://qa.debian.org/popcon-graph.php?packages=libpam-cracklib
https://tracker.debian.org/pkg/libpam-cracklib
http://packages.debian.org/sid/libpam-systemd
http://qa.debian.org/popcon-graph.php?packages=libpam-systemd
https://tracker.debian.org/pkg/libpam-systemd
http://packages.debian.org/sid/libpam-doc
http://qa.debian.org/popcon-graph.php?packages=libpam-doc
https://tracker.debian.org/pkg/libpam-doc
http://packages.debian.org/sid/libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
https://tracker.debian.org/pkg/libc6
http://packages.debian.org/sid/glibc-doc
http://qa.debian.org/popcon-graph.php?packages=glibc-doc
https://tracker.debian.org/pkg/glibc-doc
http://packages.debian.org/sid/glibc-doc-reference
http://qa.debian.org/popcon-graph.php?packages=glibc-doc-reference
https://tracker.debian.org/pkg/glibc-doc-reference
http://packages.debian.org/sid/libnss-mdns
http://qa.debian.org/popcon-graph.php?packages=libnss-mdns
https://tracker.debian.org/pkg/libnss-mdns
http://packages.debian.org/sid/libnss-ldap
http://qa.debian.org/popcon-graph.php?packages=libnss-ldap
https://tracker.debian.org/pkg/libnss-ldap
http://packages.debian.org/sid/libnss-ldapd
http://qa.debian.org/popcon-graph.php?packages=libnss-ldapd
https://tracker.debian.org/pkg/libnss-ldapd
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ED
PAM AR A B NMEFERRZFEENMIMERYBUIRELENREMTT A,

£ systemd K, libpam-systemd S4B HLRAXREEAFER, Bd R logind 7 systemd ZHIAERFIEMA
21ERELM, S0 systemd-logind(8). logind.conf(5) Fl pam_systemd(8),

4.5.1 PAM F1 NSS ija)i9E2 &S24

THERE—L PAM F NSS ifaNEEBREXHE,

fEEXF IheE
3 (1] L = Tt T =
/etc/pam.d/program_name ;gam p(;’((;ggram_name EFFRE PAMECE: S7M pam(7) Al
/etc/nsswitch.conf PETRSZFBEIRE NSSEEE, £ nsswitch.conf(5)
/etc/nologin B3 pam_nologin(8) RRFEHIAF,E R
/etc/securetty BT pam_securetty(8) i=IRFEH] root T510] tty
/etc/security/access.conf BT pam_access(8) RHRIRE 1A D]PR Bl
/etc/security/group.conf 1813 pam_group(8) Eiklxﬁ:ﬂﬂﬂ’]l?ﬁ%ﬂ
/etc/security/pam_env.conf BT pam_ env(8) BRIRZENETE
= T EE 28 SEYN
Jete/environment Egéﬁ ‘readenv=1" 8K pam_env(8) BERIZEEIMIIR
p=4

BT EE “readenv=1 envfile=/etc/default/locale”

/etc/default/locale S pam_env(8) MG EIEZIRE(E (7 Debian ZHAT )
/etc/security/limits.conf BT pam_1inits(8) HMRIFEZIEPES] (ulimit, core FF )
/etc/security/time.conf BT pam_time(8) fFEIRIZ E BT [B]FRHI

®RE systemd UERZIESAE (B logind. conf(5) Fl

/etc/systemd/logind.conf systemd-logind. service(s))

Table 4.6: PAM Fl NSS [0 i0EC & 3 4

ZHDIEEAIPREIREiT PAM #EIR pam_unix(8) Fll pam_cracklib(8) KLY, EATTUNETZENSHHITEE.

N
PAM BIRTEX HEFERAFSR “.so”,

45.2 MRAMNEFRNRASZIE

MARRE qﬂ_ﬁ%éﬁﬁﬂ_ﬂ)\ﬁﬁﬁﬁ PR EB RGO (LDAP) FRBF[HITEHE, MNMBENEEERIFSE
Unix F13E3E Unix R4, B=HFRKIARIPIEIFIRSIELZE OpenLDAP 34,

LDAP fR5325{E R H PAM FI NSS 9 libpam-ldap #1 libnss- ldap ¥4/ Debian RAIREKSEE, FE
—LIN{ESR/BA LDAP (FRBEAITX/MRE, HEATEAMNEEAREE _FNERS, BEXMAIR THRIETIA
o o

- RBEIEIT—MER, FIANMIIRY LDAP SPHP# T2 slapd(8), REBIISEH A LDAP AR5 5.
« {RTE “/etc/pam.d/” BXRPHIPAM EBEXHE, A “pam_ldap.so” HREKIAE “pam_unix.so”,

— Debian £ “/etc/pam_ldap.conf” #EJ5 libpam-ldap BIEEEX, “/etc/pam_ldap.secret” fEJfR
% root BRBHI 4,

.« fRE “/etc/nsswitch.conf” X#HRT NSS IBE, FHA “ldap” BREHAE (“compat” 5 “file”),



https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/Systemd#logind
https://zh.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
https://www.openldap.org/
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— Debian {#F8 “/etc/libnss-1ldap.conf” #E% libnss- ldap A& ST,
- ATEBMES, RUFLE libpam- 1dap M SLL (3% TLS ) &,
« ATHR LDAP MEEFHBUIRITTEM, (RUAILE libpam- ldap £ SLL (2% TLS ) &,
- ATIEL LDAP MERE, REIZTEAMIEGIT nscd(8) KEFEI LDAP BRER,
£ LH libpam-doc XH R HH) pam_ldap.conf(5) FRIX#HFN “/usr/share/doc/libpam-doc/html/",
M%K% glibc-doc REGFERMAY “info libc 'Name Service Switch’”,
K, RETUERRERERIRES —MEPRNRL.

« [E Windows REEER A4,

— &iT winbind #1 libpam_winbind (X8 14i8] Windows domain ARSS.
— & winbindd(8) #0 Integrating MS Windows Networks with Samba,

« EHERIZE Unix RAESEAAF A,

- @it nis BEEIAIE) NIS (ZR1AU YP) B NIS+,
— 2 The Linux NIS(YP)/NYS/NIS+ HOWTO,

45.3 “Jft4 GNU su ~zF; wheel 4B”
XEEIAM “info su” JESB Richard M. Stallman FiiHI— AR S, HI3Bi0r: Debian RLEPHFIM su SFERT

PAM, XHYTE “/etc/pam.d/su” REATHESE “pam_wheel.so” W1TiE, FHEESFRHIIE wheel BRI F su Z
root ¢HHYEE

4.5.4 TIERYZRRDELMN

L libpam-cracklib $REFEREEDS 5% B 5 A AR 2R A,
E—/NBLELH) GNOME &4, 84% % 1ibpam-gnome-keyring, */etc/pam.d/common-password” HigR&:

# 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 ZTEIANE

=
EE

XENEERTRETERBMFNEEER, EXENISR—MFHER.



https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Windows_domain
https://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/integrate-ms-networks.html
https://zh.wikipedia.org/wiki/Network_Information_Service
https://zh.wikipedia.org/wiki/NIS+
https://tldp.org/HOWTO/NIS-HOWTO/
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4.6.1 MWHEREBRKNLLONZLNES

WERITHERRERSEHERAANAREHEEZEERILEREANZLER. EAANAKELM LEHZEEREE
REIME, BAXHERNEZEBRRESEN LR ABRK, A THERENDELRE, SEBEEEENEEAMNEE
HRBREZSE, EBOUE “1€%E%X 2 (Transport Layer Security, TLS) ” iXsEHAS, “K2EEFE (Secure
Sockets Layer, SSL )" MYz FiBfTIXLEARS.

A EE2HRSZE i [ TENRS A i ]
www (http) 80 https 443
smtp (HBfF) 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

Table 4.7: REMAR LIRS IROTIER

INZ5;E%E CPU Bt jal, {ERN CPU BRMBNRAR, FeJURFBERANXABET, (NNEAZTLINEBIXINZZLE,
tt¥ni%: POP {EF” Authenticated Post Office Protocol” (APOP), SMTP #l IMAP {#F3”Challenge-Response Authentication
Mechanism MD5” (CRAM-MD5), ( {REIEBAZF P im i B BA P - (RAVABAAR 55 28 R IX MR 4HRY, SRIERITERMANER
iR 587 RABELA) SMTP Iw 25, X#F AR REER CRAM-MDS IAEE CRY, MLERMEFEPEZE 25 w0, )

4.6.2 %% Shell

L2 Shell (SSH) R ERAZ2IAMERRHEALZE2NE LA N REEEEN ZENEZ L MEZET, EH OpenSSH EF
i, ssh(1), #1 OpenSSH [G &5F#F#TE (daemon ) , sshd(8) £ARY.SSH {ER R 4 & 45, BILALS POP 1 X ZEHIAR
ZEMMIGBTRERE, FEETUEGERMN EZ2EH,

EPma]AERNTARRKIAEE S : EFEVINAME. QAHINE. REENZINE, ZBIAE. ERAQAIANE, =JB
SEMZEREEER, 0% 63 1.

4.6.3 HEBEMEIMNIRZREHT

BN{E{RiZ1T Secure Shell (SSH) #1 Point-to-point tunneling protocol (PPTP) iXHHEZ LRSS, HEBHEM E, NABIEE
ARERNB/NEBEHEA, FHEBAERIE (BWE 5.7 T), HNITEANETEIAE—E, FJURAZLEE,

0nREe MITE RV | 1%HEH

E - AT\_, 5 jm] IO
knockd V0, 12 110 ﬁ;ﬂ;]cio(rlt)knock JE&5TIP#FE (daemon ) knockd(1) & Fifm
fail2ban V:98, T:111 2126 | ZRHERZ MAIEEREY P
Tibpam-shield V:0, I:0 115 EERENEENEEREEXEIINE

Table 4.8: #IEFIIN L2 HNNITEIR

4.6.4 root BZLL
FPBRLE AMTVEA root AXFRIAE)RAVNES, (REZM T EAVIRIE,

« PRIEXSREEZ AR IE]



https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Secure_Shell
https://www.openssh.org/
https://www.openssh.org/
https://zh.wikipedia.org/wiki/Secure_Shell
https://zh.wikipedia.org/wiki/Point-to-point_tunneling_protocol
http://packages.debian.org/sid/knockd
http://qa.debian.org/popcon-graph.php?packages=knockd
https://tracker.debian.org/pkg/knockd
http://packages.debian.org/sid/fail2ban
http://qa.debian.org/popcon-graph.php?packages=fail2ban
https://tracker.debian.org/pkg/fail2ban
http://packages.debian.org/sid/libpam-shield
http://qa.debian.org/popcon-graph.php?packages=libpam-shield
https://tracker.debian.org/pkg/libpam-shield
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« $if¥ UEFI/ BIOS RFELE MR TIN R BTN
+ J GRUB XEXSIRIREREN
 $i{f GRUB &8, |IiRiE

NRETAVIEUS )R8 R, WATLAMERTEMPER, BN ERNEER,

1. FRER

2. EREENRBMEAS ( Debian BENHLEE, Knoppix CD, GRUB CD, *** ),
3. BiZB i REHIRS

4. fwERSTXH)/etc/passwd” X, fE root IKFFRBEMEZERAZE,

23| —ANEJ A% B UEFI/BIOS M CD BEhBYEE %,
=

$tF grub-rescue-pc , EMERZSNREMNIER, NRERE GRUB REFXE (BUFE 3.1.2 T) X, EE
R, ERTETEREMESR,

1. ERAZESBENASREN—LEE, thiliX, “root=/dev/hda6é rw init=/bin/sh”.
2. Y3487 /etc/passwd” X, {# root P RBEMNE IR,
3. ERR4,

4/ root shell ILFER] AL B85 145008] T,

ES -}

—BXEARE root shell i5[e)XFR, hEEBIEMEMAT, HrIUEIRAL CMEFZG, LI, MATEER john
M crack FRHGENRNEE T ERLLBAMBERAFNED (BUE 9511 ), WIKMEMED, AIUARMEER
ST,

PR EXEEXEHE, XNENIEL ENREFBRRSRZER dn-crypt F initramfs (B 9.9 ) M% root 53X
(@/ete” #X) ., XHERE, RERREZWLREBNRS.

4.7 HEBiAHE)IES

EEBRETIMENXXAHNRZI, RFELEREEHIVIRIES],

- — -
=]
I
N

=
0% 9.4.16 TRBHEIAZMNEZEE S (SAK) IfEE,

4.7.1 i5EIEHIFIZR (ACLs)

IR)IEHIFIR ACL BESF 1.2.3 T EEERMNEENRI— MBS,

EIREEMETR, FRBE| ACL {TH.tEW, 5 — N ELENLHI USB 12 EiR & BoniEHEl”/media/penguin/USBSTICK
—ANEEBAF penguin BEBBHIT:

$ cd /media/penguin

$ s -la

total 16

drwxr-x---+ 1 root root 16 Jan 17 22:55 .
drwxr-xr-x 1 root root 28 Sep 17 19:03 ..
drwxr-xr-x 1 penguin penguin 18 Jan 6 07:05 USBSTICK



https://zh.wikipedia.org/wiki/Dm-crypt
https://en.wikipedia.org/wiki/Secure_attention_key
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7E56 11 G+ /IR ACL £, WMIREE ACL, —MEEAF penguin MiZAEBKXHIIHERAS, AR
penguin RfE root 4H, {REEFFRUTHNESE ACL:

$ getfacl .
# file: .

# owner: root
# group: root

user::rwx
user:penguin:r-x

group::---

mask::r-x

other::---

XE:

« Puser::rwx”, “group::---”F1”other::---" NN IHELBEREE. HMET AR,

« ACL ”user:penguin:r-x”iB{TZiERF penguin B”r-x” {PR, XMEEBIL1s -1la” FIHBRAR.
« ACL ”mask: :r-x” %8 FE4ENR,

EZ{EE 8 N”POSIX Access Control Lists on Linux”, acl(5). getfacl(1) #1 setfacl,

4.7.2 sudo

sudo(8) IRFER A TE—NRAEIEG BT LALA A ZRAY root AXPRFIER root SEENTIRITHY, sudo REE—/MNEERA
PHIZERE R 3 sudo RIFBFHBITIRE“/etc/sudoers" RIETRERE. S M /usr/share/doc/sudo/examples/s
ME 1.1.12 THREE R,

BfF sudo BTFBEAFPRLA (20F 1.1.12 ) BATHIEBCAERMENEBRET A, RBAOAMS, HiAAER
sudo ELFEA root IKSIRIFRARGEF, M0, TIGHF “some_file” HPMBENREA “my_name”,

$ sudo chown my_name some_file

YR RIRENIE root G ( LEUNE TR Debian KA FFT#AY ), EFFAFWSEFIUAER “su -c” iHEMFMGHSUU

root 11T,

4.7.3 PolicyKit

PolicyKit £ Unix IRIF R LGB RANRE—MEERFLEM

BFHY GUI B SR ER P IRTTRHEE BRI T AMEANHIERIZ!T. EMET PolicyKit RINFHUAIZERE, MMM
1TEIRERE,

£ Debian 24 H, PolicyKit PREI T BT sudo ARV FIKSHIIXMIRIE,
20 polkit(8),

4.7.4 BRI LRSS inBYARSS

WRALZLMS, ReJENZARSIER, B—MFNEE, MERSEREN, BERNMEANERS, FTEREEHE
B5T1Pi##F2 (daemon ) BE, ERiE I super-server F2FIE, HHIANRLEMXPE,

WZIERF, LLUNif sshd(8), SERET PAM BIiGRIZER], thifH1F 2 75 TURMREI Vi 0]) — LIRS IRAIIZF.

- BEX{4: »/etc/default/program_name”
« [EE5TIP#HFE (daemon ) B Systemd RSB T E



https://www.usenix.org/legacy/events/usenix03/tech/freenix03/full_papers/gruenbacher/gruenbacher.pdf
https://zh.wikipedia.org/wiki/PolicyKit
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/Super-server
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
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* PAM (Pluggable Authentication Modules)

« super-server {#f”/etc/inetd.conf”

« TCP wrapper f£F”/etc/hosts.deny” #1”/etc/hosts.allow”, tcpd(8)
« Sun RPC” [ /etc/rpc.conf”

- atd(8) fEMA”/etc/at.allow” #”/etc/at .deny”

« crontab(l) fEEF”/etc/cron.allow” #1”/etc/cron.deny”

« Network firewall Bgnetfilter {EZ2

SN0 35 T, $ 451 BHME 5.7 T,

RBR
NFS fIEEETF RPC iR, FEZERHE Sun RPC R,

"R
WMRIREFEV510) B FHY Debian R4EBG)#, BB F7E"/etc/hosts.deny” BREBFE ALL: PARANOID” iX#i1 R
MERRE, BIEEIRE, (BRMEUIVEEXMITHFTERNZEKBE, )

4.7.5 Linux 2454

Linux N B & &< RIIZIHFEESAY UNIX L B BNE 2451,
Linux X35 REREM, VB TESL UNIX B (81 xattr(?)),

Linux {E{Z ZRBER AP HEXEEN D AR ARE BT, #®MHA capabilities(7), EAEBMIIFEAMEM. M2.2
FRANIZFHIA, Capabilities @ —MEIZIMIIAIE I,

Linux Security Module (LSM) Z2RIRIESR RET — NS HENLERENG], FFBIAZT BXEX, F190:

* AppArmor
* Security-Enhanced Linux (SELinux)
+ Smack (Simplified Mandatory Access Control Kernel)

* Tomoyo Linux
XY R ZFHINNRB L EERYZE Unix TR EBURIEEIMNE, E= root BRI LIRS, BINRIFIE kernel.org
£ Linux 28R (LSM ) LR,

Linux A9 namespaces $1& 7 — 1M 2B RAXRRI — MR HES, 2B R % F/ETE namespace AN HIZE[ L, FH
namespace B EIBCHLBRERELM, WETCHESLEZ RN RNHMNNER, E— namespace FJAE 5 7]
W, BRXIEE—1 namespace WEHEHIZARF N, MR 5.6 lRAE, B 8 # namespaces (E M namespaces(7),
unshare(1), nsenter(1)),

£ Debian 11 Bullseye (2021) B9, Debian {# 8 unified cgroup hierarchy ( 45— cgroup E%&%ZEH) ) (FFF#i cgroups-v2),
namespaces [5] cgroups —EERBEENIMEE, AITFFREHINERRGIZ:

* Systemd, W& 3.2.1 T,

< LEINE, B0E 7.7 T,

« Linux &28, bt Docker, LXC, SEE 9.11 ¥,

XLETNRERNEERGEI R 4.1 TEM, XESRERAIBSBL T AN EHEETEE,



https://zh.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://zh.wikipedia.org/wiki/Super-server
https://zh.wikipedia.org/wiki/TCP_Wrapper
https://zh.wikipedia.org/wiki/Open_Network_Computing_Remote_Procedure_Call
https://zh.wikipedia.org/wiki/Firewall
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Network_File_System_(protocol)
https://zh.wikipedia.org/wiki/Open_Network_Computing_Remote_Procedure_Call
https://zh.wikipedia.org/wiki/Extended_file_attributes
https://zh.wikipedia.org/wiki/Linux_Security_Modules
https://zh.wikipedia.org/wiki/Mandatory_access_control
https://zh.wikipedia.org/wiki/AppArmor
https://zh.wikipedia.org/wiki/Security-Enhanced_Linux
https://zh.wikipedia.org/wiki/Smack_(software)
https://zh.wikipedia.org/wiki/Tomoyo_Linux
https://www.kernel.org/doc/html/latest/admin-guide/LSM/index.html
https://www.kernel.org/doc/html/latest/admin-guide/LSM/index.html
https://zh.wikipedia.org/wiki/Linux_namespaces
https://www.kernel.org/doc/html/latest/admin-guide/cgroup-v2.html
https://zh.wikipedia.org/wiki/Linux_namespaces
https://zh.wikipedia.org/wiki/Cgroups
https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/Sandbox_(computer_security)
https://zh.wikipedia.org/wiki/List_of_Linux_containers
https://zh.wikipedia.org/wiki/Docker_(software)
https://zh.wikipedia.org/wiki/LXC
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Chapter 5

MFZiZE

N
*F Debian EEHIMNLEFM, EESF Debian BEIEERFM—NEELEE,

BT
systemd BT, BJUAF networkd RECEMLE, 155%E systemd-networkd(8),

5.1 EAXMLEEN

IEFHA R E B — T HAX Debian 1#E R A FRIE AL LM,

511 FHRAMEN
FHREN, BETtREE NSS (BFRSZ 5% Name Service Switch) HlHIRZ#5, XMEFALRIEANT,

1. ”/etc/nsswitch.conf” X4 EBR)”hosts: files dns” XEFMEENBERIFINF.(XE”/etc/host .conf”
XHEH”order” XERRBAITNEE, )

2. files AR EAMIBARJINRENBE"/etc/hosts” XEHEEAN, MREIFFEEXUFRE.(”/etc/host . conf
XHEBEE”multi on”)

3. dns AX#IEA, NEFHZ B TEE /etc/resolv.conf” XEREER HE:MIHE % % Domain Name
System (DNS) k32, MiREIFFEBMLUFET.

—NHEAW T ELERRERKREENS, BI907host_name” FIRBE W EFHFRITEIF R, X, “/etc/hosts”
BEEREMT:

127.0.0.1 localhost
127.0.1.1 host_name

# The following lines are desirable for IPv6 capable hosts
il localhost ip6-localhost ip6-loopback

ffe2::1 ip6-allnodes

ff02::2 ip6-allrouters



https://www.debian.org/doc/manuals/debian-handbook/sect.network-config
https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/Systemd#networkd
https://zh.wikipedia.org/wiki/Name_Service_Switch
https://zh.wikipedia.org/wiki/Domain_Name_System
https://zh.wikipedia.org/wiki/Domain_Name_System
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LG mITE INE S 1588
network-manager | vy 1459 | 15542 | EB:: NM | NetworkManager ( SFI#2 ): EHIEIEMLE
network-manager1gque ;seq | ssg3 | FRE:: NM | NetworkManager ( GNOME Bl )

. . EE:: Newplan (ER ) Fi—1, FEMERDT
netplan.io ViL IS 319 NM-+networkd NetworkManager F systemd-networkd 5 i
ifupdown V:608, 1:979 | 199 ?EE;;H FRB#/XAMLEHtRET R ( Debian 155 )
isc-dhep-client | )10 1gg1 | 2875 EE” | buce =ou

=
" CE:: R e
pppoeconf V:0, I:5 186 B ECEBNF, UAETF{ER PPPoE 1&E#:
wpasupplicant | V:353,1:513 | 3862 %E: PR | WA FI WPA2 BRI HS (IEEE 802.111)
wpagui V:0, I:1 774 %E: P wpa_supplicant Qt B2 REE Fis
wireless-tools | V:179,1:244 | 292 %E” ¥ | L T2 ENTE
iw V34, 1:475 | 302 gﬁé” W | BB Linx T2BENTE
i i Hih RN ]
iproute2 V736, 1972 | 3606 | PeBLE iproute?, IPv6 FIREREMEIE: 1p@).tc(®)
iproute2 I
iptables V:319, 1:718 | 2414 %her ST BRIP4 b 51 IR T B ( Netfilter )
. _ FCE:: HEE ﬂfﬁﬂlm,ﬁuﬂﬂﬁ??‘ﬁEﬂIE ( Netfilter )
nftables V:106, 1:701 | 182 Netfilter ({ip,ip6,arp,eb}tables BIfF B E)
. B 575
iputils-ping Vi194,1:997 | 122 | Mz MAREERLIEEN, @ EN BP S
(iproute2 )
iputils-arping | V:3,1:36 50 MR MRS EFEEEN, BT ARPHIIE
putils-tracepathy, 150 147 | mig IR IR IR T2
ethtool V:95,1:267 | 739 IIRES E R E AN ZRE
NITT AE _
mtr-tiny vs e 156 | B R epmmriernmnme (XARE)
=
NTEERE By HORTZ =
ntr Vd, 141 209 MR & EFREREREENNREZE (XEAFREF GTK 5
= M )
NITT ..
gnome-nettool V:0, I:17 2492 }gﬁt' R FEENMKZEENTE (GNOME)
=
STAEE = = s - N
nmap V:25,1:199 | 4498 gﬁ' PR P LEBREY/Im O #3458 ( Nmap, =615 )
=
NITT ..
tcpdump V:17,1:175 | 1340 gﬁt & MELZRE ST (Tepdump, EHIE )
=
NITT ..
wireshark 1:45 10417 ;Eﬁ‘- PR ML&imE 7347 ( Wireshark,GTK )
=
NITT AE
tshark V:2, I:25 400 gﬁ' PR ML REDT FEHE )
=
NITT ..
tcptrace V:0, 1:2 401 j’gj.ﬁt' PR IBIE tcpdump BV ERBIEEBUIRSA T
=
NITT A . .
snort V:0, I:0 2203 }Eﬁ' PR RIEFIMEANE VMRS (Snort )
=
NITT AL
ntopng Va0, 111 15004 | BV mmsm st mnmiE
=
. o MX:: /& | BIND REFEREENNEEFinizF:
dnsutils V:16, 1:280 276 = nslookup(8) nsupdate(8),dig(8)
S : . N .
dlint Vi0, 1:3 5 | 2R mmems asnkas Dns HES
=
STt s . N NN
dnstracer V0, I:1 59 Qi‘- P | gpe= pNs BB EEL
=

Table 5.1: W4EEEE T H—

WR
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http://packages.debian.org/sid/network-manager-gnome
http://qa.debian.org/popcon-graph.php?packages=network-manager-gnome
https://tracker.debian.org/pkg/network-manager-gnome
https://zh.wikipedia.org/wiki/NetworkManager
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http://qa.debian.org/popcon-graph.php?packages=wireless-tools
https://tracker.debian.org/pkg/wireless-tools
http://packages.debian.org/sid/iw
http://qa.debian.org/popcon-graph.php?packages=iw
https://tracker.debian.org/pkg/iw
http://packages.debian.org/sid/iproute2
http://qa.debian.org/popcon-graph.php?packages=iproute2
https://tracker.debian.org/pkg/iproute2
https://wiki.linuxfoundation.org/networking/iproute2
http://packages.debian.org/sid/iptables
http://qa.debian.org/popcon-graph.php?packages=iptables
https://tracker.debian.org/pkg/iptables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/nftables
http://qa.debian.org/popcon-graph.php?packages=nftables
https://tracker.debian.org/pkg/nftables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/iputils-ping
http://qa.debian.org/popcon-graph.php?packages=iputils-ping
https://tracker.debian.org/pkg/iputils-ping
https://zh.wikipedia.org/wiki/Hostname
https://zh.wikipedia.org/wiki/IP_address
https://wiki.linuxfoundation.org/networking/iproute2
http://packages.debian.org/sid/iputils-arping
http://qa.debian.org/popcon-graph.php?packages=iputils-arping
https://tracker.debian.org/pkg/iputils-arping
https://zh.wikipedia.org/wiki/Address_Resolution_Protocol
http://packages.debian.org/sid/iputils-tracepath
http://qa.debian.org/popcon-graph.php?packages=iputils-tracepath
https://tracker.debian.org/pkg/iputils-tracepath
http://packages.debian.org/sid/ethtool
http://qa.debian.org/popcon-graph.php?packages=ethtool
https://tracker.debian.org/pkg/ethtool
http://packages.debian.org/sid/mtr-tiny
http://qa.debian.org/popcon-graph.php?packages=mtr-tiny
https://tracker.debian.org/pkg/mtr-tiny
http://packages.debian.org/sid/mtr
http://qa.debian.org/popcon-graph.php?packages=mtr
https://tracker.debian.org/pkg/mtr
http://packages.debian.org/sid/gnome-nettool
http://qa.debian.org/popcon-graph.php?packages=gnome-nettool
https://tracker.debian.org/pkg/gnome-nettool
http://packages.debian.org/sid/nmap
http://qa.debian.org/popcon-graph.php?packages=nmap
https://tracker.debian.org/pkg/nmap
https://zh.wikipedia.org/wiki/Nmap
http://packages.debian.org/sid/tcpdump
http://qa.debian.org/popcon-graph.php?packages=tcpdump
https://tracker.debian.org/pkg/tcpdump
https://zh.wikipedia.org/wiki/Tcpdump
http://packages.debian.org/sid/wireshark
http://qa.debian.org/popcon-graph.php?packages=wireshark
https://tracker.debian.org/pkg/wireshark
https://zh.wikipedia.org/wiki/Wireshark
http://packages.debian.org/sid/tshark
http://qa.debian.org/popcon-graph.php?packages=tshark
https://tracker.debian.org/pkg/tshark
http://packages.debian.org/sid/tcptrace
http://qa.debian.org/popcon-graph.php?packages=tcptrace
https://tracker.debian.org/pkg/tcptrace
http://packages.debian.org/sid/snort
http://qa.debian.org/popcon-graph.php?packages=snort
https://tracker.debian.org/pkg/snort
https://zh.wikipedia.org/wiki/Snort_(software)
http://packages.debian.org/sid/ntopng
http://qa.debian.org/popcon-graph.php?packages=ntopng
https://tracker.debian.org/pkg/ntopng
http://packages.debian.org/sid/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
https://tracker.debian.org/pkg/dnsutils
https://zh.wikipedia.org/wiki/BIND
http://packages.debian.org/sid/dlint
http://qa.debian.org/popcon-graph.php?packages=dlint
https://tracker.debian.org/pkg/dlint
https://zh.wikipedia.org/wiki/Domain_Name_System
http://packages.debian.org/sid/dnstracer
http://qa.debian.org/popcon-graph.php?packages=dnstracer
https://tracker.debian.org/pkg/dnstracer
https://zh.wikipedia.org/wiki/Domain_Name_System
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B—17H P ik o8, BFREMBXREKNENR.

AN FEIE 17 127.0.1. 1 IP it B IFARSEEREE Unix R4 &I, Debian Installer 73;8 B KA 1P it BY R
FZRIBXNEER, EAFELRE (W GNOME ) H—MTiEAi%, WY bug #719621.

host_name ILEZTE”/etc/hostname” BEEXHENR. (BUE 3.7.1 ),
WFBEAXIPHUAIRSE, XK IP it HAEIXEM 127.0.1. 1,

WFBKX IP HutF1H 1317 £ 4t Domain Name System (DNS)12 it 5T £ #1851 fully qualified domain name (FQDN) 9
B4, IMSEH host_name.domain_name N 4 AR E host_name.

MR resolvconf G ERBELRE, ”/etc/resolv.conf” 2—MEANG., NRERT, EER— I FEuE, It
4, ERSERTEIRINYIEHKEE, W DNS 21P="192.168.11.1”, MEEWT,

nameserver 192.168.11.1

resolvconf G BEFEX/N"/etc/resolv.conf” XM A— N GS1EHE, A BETHFHEAENEEERNS,

3 FBLAY adhoc FIEMIFE TR PC TIEUL, R TEAR files Fl dns ARz, EHRIEEETZIET Multicast DNS
(mDNS) #1TREMT,

« Avahi 24 Debian F#J481% DNS ZINHESS,

« 'E%0 Apple Bonjour / Apple Rendezvous 8.

« libnss-mdns &A1 # mDNS FIENLZ#EHMT, GNU C EE (glibc) B9 GNU BFPR554%#% Name Service Switch (NSS)
IN8ESZ#F mDNS,

« ”/etc/nsswitch.conf” X H B % hosts: files mdns4_minimal [NOTFOUND=return] dns” iX#¥
H—E% (HEBREZMN /usr/share/doc/libnss-mdns/README . Debian),

« —MEH ”.local” pseudo-top-level domain [ RHVEN B #EHT, 2 IPv4 H131b7224 . 0. 0. 2517 3} IPv6 1l "FFO2: : FB”
&1E—/MARE UDP E1R mDNS BiEER.

R
188 % 4 Domain Name System F9H Ri@ATNHKI%EA expansion of generic Top-Level Domains (gTLD) & 7Ei#
179, ERENA, EFE—MEEN, BRHEF S name collision,

R

FH®RHE AR, kW libnss-resolve Bt & systemd-resolved, 3¢ & libnss-myhostname, I &
libnss-mymachine, #7E"/etc/nsswitch.conf” X4 EMEAY " hosts” {TEMEMNFIH mymachines g% myhost-
name XEF, XF2EEN LEITICHERNBEE, EZSEEREN nss-resolve(8). systemd-resolved(8).
nss-myhostname(8) # nss-mymachines(8),

5.1.2 MEZEOZM

systemd {£”enp0s25” Z ZE/ B FM M £E 1 [ B 75

5.1.3 FiEMM Lt o

IERAEFHIREE T 7E 1fc1918 B ERIFEM local area networks (LANs)IPv4 32 firith M7 & 2Kt bt iR BBSE . Xttty
WHRIEAR S 5EFWN L ¥/ttt ps,

==
=)

IP it BFEFRHFE SR IPv6 ik, #Ig0, "::1" & localhost ZAiFEH,



https://zh.wikipedia.org/wiki/IP_address
https://zh.wikipedia.org/wiki/Hostname
https://www.debian.org/devel/debian-installer/
https://bugs.debian.org/719621
https://zh.wikipedia.org/wiki/Domain_Name_System
https://zh.wikipedia.org/wiki/FQDN
https://zh.wikipedia.org/wiki/Multicast_DNS
https://zh.wikipedia.org/wiki/Avahi_(software)
https://zh.wikipedia.org/wiki/Bonjour
https://zh.wikipedia.org/wiki/.local
https://zh.wikipedia.org/wiki/Pseudo-top-level_domain
https://zh.wikipedia.org/wiki/Domain_Name_System
https://newgtlds.icann.org/en/program-status/delegated-strings
https://icannwiki.com/Name_Collision
https://zh.wikipedia.org/wiki/Systemd
https://www.freedesktop.org/wiki/Software/systemd/PredictableNetworkInterfaceNames/
https://datatracker.ietf.org/doc/rfc1918
https://zh.wikipedia.org/wiki/Local_area_network
https://zh.wikipedia.org/wiki/IPv6
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ER T

el L& stk F M #85D oA

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: M£&iHHESEE TR

B
MR D ER) —NEN, BLAXNEV—EREBEFHRIEEHMN, WIUET—MEAM KK IERSSE
it P&t R Network Address Translation (NAT). JHERBISMIME, FEirIRASEEER NAT,

5.1.4 MBIRELH

RE Debian RAALIFAZ HIEHIRE, BKIAE —LMEIZRZFEE DFSG non-free EEFRZIFEN], S0IE 9.105
.

5.2 IMAKREMNELEE

$FFEMA systemd FIIL{L Debian REZR %, MZIE B EBHB MRS HITYEL : LoEOBEE networking. service”
318, MEEEOMA “NetworkManager.service” &IE,

Debian 8] LA3&id f5 & 5732 ( daemon ) EIRRGREIE ML IEE, HIU0 NetworkManager (NM) ( network-manager Fl1
HEXREE ),

- EfTEECH GUI MG 1TIEFRIERAFRE.,

- EfTEECHEASTH#IE (daemon ) EAENMNR ARG,

« EAEIRET A B 145 2 % R 4K,

« EfIMERETCAE R ER T AN TEMEMECE,

« ENTAFREE MM AKIELL ifupdown 3REEL

=z
EE

AEERS SR LERAXEEMNEEET R, T2 TEICARN ENBNREAF.

XERAPNELETAFTEATESNEE, UMBRS5ER ifupdown MEBLKEHRR, ENEEXHAT

“/etc/network/interfaces”,

52.1 EFREMNEEETR

Debian 24 NM BIE A XN TF “/usr/share/doc/network-manager/README . Debian”,
ARLE, ITRIEENR] R REMIMEEEE,
1. BETIHSERKIMAF foo AR “netdev” A ( B4, 141 GNOME #1 KDE XM KEFERIET
D-bus BEAFERZIRIE o

$ sudo usermod -a -G foo netdev



https://zh.wikipedia.org/wiki/Network_address_translation
https://www.debian.org/social_contract#guidelines
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/NetworkManager
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/D-Bus
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2. {F “/etc/network/interfaces” MIECERIF FEBBFEES.

auto lo
iface lo inet loopback

3. B TFIGSEHREBE NM,

$ sudo systemctl restart network-manager

4. BUERAEEEMNLE,

==
EE

RBERGE “/etc/network/interfaces” AREOSH NM B2, LAERS ifupdown BYHSE,

"R
MRMHMETRE NM BN BEREEINR I KESHNEGRRMNIAER
% 2, 1 il network-manager-openconnect, network-manager-openvpn-gnome,

A s

network-manager-pptp-gnome, mobile-broadband-provider-info, gnome-bluetooth £ &£

5.3 RBEGFENIKNSEELE

85 systemd IR L H, RJBATE /etc/systemd/network/ BEEEMLE. S ) systemd-resolved(8).resolved.conf(5)
#0 systemd-networkd(8),

BEMRFEEEEGAENER TREEMKMLE,
DHCP E iR B eI L@ gIE”/etc/systemd/network/dhcp. network” X4R#1TI8E, HIu0:

[Match]
Name=en*

[Network]
DHCP=yes

— N ERSMEEC B RENSEIT Rl /etc/systemd/network/static. network” 3RigE. tLaN:

[Match]
Name=en*

[Network]

Address=192.168.0.15/24
Gateway=192.168.0.1

54 IIR=MKECE

ZHNAMEEETUAEH cloud-init # netplan.io KB (BNE 3.7.4 F),

netplan.io B XIFL systemd-networkd I NetworkManager {fE h ERIMLEECEFiR, SE95ER YAML %
EEBEMEREE, SHIRNT YAML:

« iBfT’netplan generate” %<, M YAML &£ ANGIHEE,



https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/YAML
https://zh.wikipedia.org/wiki/YAML
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« BfT’netplan apply” m<MNAEMIEER G R,

21l ”Netplan documentation”, netplan(5), netplan-generate(8) ¥ netplan-apply(8).

18] BAS L ”Cloud-init documentation” (4% 52 El %% ”Configuration sources” 1 ”Netplan Passthrough”) 7 % cloud-init
= EMFEEBEMBENEIERE] netplan.ioiBE,

5.4.1 {£F DHCP I ZEMRECE

DHCP & FimfIEc & °] LB 812 — MUEIRX 4 /etc/netplan/50-dhcp . yam1” SKF(TIRE :

network:
version: 2
ethernets:
all-en:
match:
name: "en*”

dhcp4: true
dhcp6: true

5.4.2 {FAHSIP WIKENEERE

— I RSMERE @ I —MNUBIENX 4 /etc/netplan/50-static.yaml” RigE:

network:
version: 2
ethernets:
etho:
addresses:
- 192.168.0.15/24
routes:
- to: default

via: 192.168.0.1

5.4.3 M Network Manger FYI =ML ECE

{88/ Network Manger Z2HJ 48 = IR EC & , 7] LAIE T S B — M URIREX 4 /etc/netplan/00 -network -manager . yam
RFITIRE :

network:

version: 2
renderer: NetworkManager

55 EEMEKERE

7 Linux EMIREMNLKEEE, £ iproute2 F2F (ip(8), ).

5.5.1 Iproute2 <

Iproute?2 AR S ER BT EBMNKEMLERERE ], B NMIBEY net-tools A5 S EEEFTHY iproute2 AR S ERIGEIRTR,
2 ip(8) # Linux S IEBEFIREIEH ( Linux Advanced Routing & Traffic Control ) .



https://netplan.io/reference
https://cloudinit.readthedocs.io/en/latest/index.html
https://cloudinit.readthedocs.io/en/latest/explanation/configuration.html
https://cloudinit.readthedocs.io/en/latest/reference/network-config-format-v2.html#netplan-passthrough
https://wiki.linuxfoundation.org/networking/iproute2
https://wiki.linuxfoundation.org/networking/iproute2
https://wiki.linuxfoundation.org/networking/net-tools
https://wiki.linuxfoundation.org/networking/iproute2
https://lartc.org/
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|[HEY net-tools ¥187 iproute2 BE

ifconfig(8) ip addr — & & ERIIAIN (1P 5k IPv6 ) Mk
route(d) ip route BERFE

arp(8) ip neigh ARP 5% NDISC 2&7755H

ipmaddr ip maddr Z &AL

iptunnel ip tunnel I 23E

nameif(8) ifrename(8) ET MAC IR ROR
mii-tool(8) ethtool(8) MAWZZIZE

Table 5.3: MAIHAY net-tools e S EERIFIAY iproute2 ML ERIRRK

5.5.2 TEMEEMBIRE

R TEHMNANLZ2MNERAREMSEGS, IEGESTIRNENERE.

e 15 BR

ip addr show ERENIIMEE LE RIS

route -n RABFHIAEREMEER

ip route show RARFINNERETRER

arp ERSa1 ARP ERRIINA

ip neigh ETHA ARP BRRIIAS

plog 7= ppp EETIP#HTE (daemon ) HE

ping yahoo.com &EE[’yahoo . com” FIEEMEE

whois yahoo.com ABREEEEmREIEFM 7”yahoo. com”
traceroute yahoo.com Riz2"yahoo . com” BIERSMERE
tracepath yahoo.com RERZ"yahoo . com” FIES M ERE

mtr yahoo.com IRFRZ]"yahoo.com” FIERMZER (EEH)
dig [@dns-server.com] EH”dns-server.com” BRSS9 example. com” IFH&H
example.com [{a|mx|any}] DNSig®: 7a”, “mx” 8”any” ie &
iptables -L -n EFEAR

netstat -a KRBT ARIRO

netstat -1 --inet o B A

netstat -ln --tcp i TP BINiRO (BFH)

dlint example.com E1f”example.com” fJ DNS zone E8

Table 5.4: [KEMEHRLIIR

B
MO EKEMEERE T BE /usr/sbin/” B, fReILAME"/usr/sbin/ifconfig” XM ERATEGSIRZ,
fB"/usr/sbin” ZI"~/ .bashrc” XEFHI$SPATH IFMETEE,

!

5.6 MR

BANMERLBE TAESER, BRMERFRERBERNERL

5.6.1 KH&E MTU

WEEEREESBMRERE FAEHET MTU),



https://zh.wikipedia.org/wiki/Address_Resolution_Protocol
https://zh.wikipedia.org/wiki/Address_Resolution_Protocol
https://zh.wikipedia.org/wiki/Domain_Name_System
https://zh.wikipedia.org/wiki/Maximum_transmission_unit
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EESD) ATE K/ [ HBE

iftop V:7, 1:100 93 ErR— I NMEROENTEERER
iperf V:3,1:43 360 FEBRNiERNE TR

ifstat V0, 1.7 60 BEOsTER

bmon V1, 1:18 144 BB T o i A es I PRTE T TE
ethstatus V:0,1:3 40 RIEMEMLE 1% &SRR

bing V:0, I:0 80 LR ERIPEN 5 st R

bwm-ng Vi1, 113 95 NGB R RIS T 22 ol 2a
ethstats V:0, I:0 23 ETEFENUANR T EHNEE
ipfm V:0, 1:0 82 B e LE

Table 5.5: WM& LIL TREYITR

E—LRP, £/ ping(8) IL”-M do” EIIZIES $¢7(/J\E’JICMP}ESZ§$HE@iE?'—I§EHﬁE R&EE]UFINRE

MTU, MTUEE—XTEESZ KB 1IP 5 ‘HE’J%SHE’@?(/J\?JDJ: 28 F

ERER MTU 2 1460, IPv6 EIER MTU £ 1500,

T (IPv4) B% 48 F15

$ ping -4 -c 1 -s $((1500-28)) -M do www.debian.org
PING (149.20.4.15) 1472(1500) bytes of data.
message too long, mtu=1460

ping: local error:

--- ping statistics ---

1 packets transmitted, © received,

+1 errors, 100% packet 1loss,

$ 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):

--- 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):

time=191 ms

--- www.debian.org ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 191.332/191.332/191.332/0.000 ms

time Oms

icmp_seq=1 tt1=50 time=325 ms

(1Pv6), FERIZIF, &I IPv4

icmp_seq=1 ttl=47 +

XMTFER 8812 MTU (PMTU) &3] (RFC1191) , tracepath(8) ard REMS B NTERIX
(37855 MTU ERRIE
Y% =)%E¥E (IP: PPP) 576 TER
UKMERE (IP: DHCP SKEE) | 1500 AN EE

BRTIXLEREARRIESI75ESS, RE

- FEAREARESR (VPN %) WRE MTU T3
« MTU EARMN S8 iEiT

Table 5.6: JfE MTU {BIEARIES| 5%

SLIRISUERY PMTU &,

AN FIE FEAES.

FEEEN LEAIKE

- SIBFHETRHBIRMER, RAN MTU EES LR,

BRAR7H K/ (MSS)

RAI—MEEBRNEITTE. MSS Fl MTU BIXRIT.



http://packages.debian.org/sid/iftop
http://qa.debian.org/popcon-graph.php?packages=iftop
https://tracker.debian.org/pkg/iftop
http://packages.debian.org/sid/iperf
http://qa.debian.org/popcon-graph.php?packages=iperf
https://tracker.debian.org/pkg/iperf
http://packages.debian.org/sid/ifstat
http://qa.debian.org/popcon-graph.php?packages=ifstat
https://tracker.debian.org/pkg/ifstat
http://packages.debian.org/sid/bmon
http://qa.debian.org/popcon-graph.php?packages=bmon
https://tracker.debian.org/pkg/bmon
http://packages.debian.org/sid/ethstatus
http://qa.debian.org/popcon-graph.php?packages=ethstatus
https://tracker.debian.org/pkg/ethstatus
http://packages.debian.org/sid/bing
http://qa.debian.org/popcon-graph.php?packages=bing
https://tracker.debian.org/pkg/bing
http://packages.debian.org/sid/bwm-ng
http://qa.debian.org/popcon-graph.php?packages=bwm-ng
https://tracker.debian.org/pkg/bwm-ng
http://packages.debian.org/sid/ethstats
http://qa.debian.org/popcon-graph.php?packages=ethstats
https://tracker.debian.org/pkg/ethstats
http://packages.debian.org/sid/ipfm
http://qa.debian.org/popcon-graph.php?packages=ipfm
https://tracker.debian.org/pkg/ipfm
https://zh.wikipedia.org/wiki/Path_MTU_discovery
https://datatracker.ietf.org/doc/rfc1191/
https://zh.wikipedia.org/wiki/Virtual_private_network
https://zh.wikipedia.org/wiki/Maximum_segment_size
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« X3 IPv4, MSS =MTU - 40
« ¥4F IPv6, MSS =MTU - 60

AR
ETF iptables(8) (BME 5.7 %) ML, 8eBiBIE MSS REFHB KX/, BBHBESAEI MMS £ iptables(8)
9" TCPMSS” .

5.6.2 WAN TCP i1t

MAKXTEEMSLER A WAN, TCP FEERETSET AR TCP KM AN/NWSE, £ TCP A% B, REXML, FIBF
791k, Al Debian FAINIR B BB RIFHIARSS 7 FLHY 1G bps LT R LAN &,

5.7 Netfilter (48T B HESR

Netfilter f£F3 Linux A% #ER (S8 3.9 1) RH RESHAIE F1 MEHUEEHR (NAT) 252,

eI ATE X/ [ HBH

] ] HENT RS FERETE T H (Netfilter )
nftables V:106, L701 ) 182 ({ip,ip6,arp,eb}tables HfF LB &)

. & 0 0

iptables V319, 1718 | 2414 ?S\t;fel;l)ter =1 [ B (iptables(8) AT IPv4, ip6tables(8) T
arptables V0, I:1 100 netfilter ZIE2 1 H (arptables(8) T ARP)
ebtables V:14, 1:29 276 netfilter 512 L E (ebtab les(8) HFAAMFT)
iptstate V:0, I:2 119 B R IETE netfilter JAZS F0 top(1) ML)
ufw V:55, 1.77 859 Uncomplicated Firewall (UFW) = —1& I8 netfilter 5 KIERITER
gufw V:5,1:10 3660 | Uncomplicated Firewall (UFW) BIEI&RAF R @
firewalld Vi1, I:16 2613 | firewalld e — IS EERNIENER, IaMEXIE
firewall-config | ., 1. 1163 | firewalld B A A RE
shorewall-init V:0, I:0 88 Shoreline F5 K EE #JE51Y,
shorewall V33, 1:8 3090 Shoreline B NI, netfilter Bt & S 14 2 Y 28
shorewall-lite | V:0,1:0 71 Shoreline B3 K1&, netfilter B0 & X FERL2E (F& BIAR)
shorewall6 V0, I:1 1334 | Shoreline B /KI5, netfilter it B XX ZERY 28 (IPV6 FRZS)
shorewall6-lite | ., 1. 71 Shoreline B5/K 3%, netfilter iR B ST 4ERL 28 (IPV6, K5 TEIER)

Table 5.7: BAE T B
netfilter EZMAFETZEFE iptables(8). fREEM shell FTRATNAIECE netfilter, {EF iptables-save(8) {R7FH
FURE, HRAKRERR, @i init BIZAEFR iptables-restore(8) k& &,
1& shorewall :XHHIEC B BB ABEBEX NI IZ LIS EE L,
20 Netfilter 3X#Y EHISHY (BRTE”/usr/share/doc/iptables/html/” EEHISIHY),
* Linux Networking-concepts HOWTO
* Linux 2.4 Packet Filtering HOWTO
* Linux 2.4 NAT HOWTO

BN
F|IAXLER A Linux 2.4 B/, iptables(8) as<# netfilter WIZINEEERRETSTE Linux 2.6 F1 3.x %R FSCIR,



https://zh.wikipedia.org/wiki/TCP_tuning
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Linux_kernel
https://zh.wikipedia.org/wiki/Stateful_firewall
https://zh.wikipedia.org/wiki/Network_address_translation
http://packages.debian.org/sid/nftables
http://qa.debian.org/popcon-graph.php?packages=nftables
https://tracker.debian.org/pkg/nftables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/iptables
http://qa.debian.org/popcon-graph.php?packages=iptables
https://tracker.debian.org/pkg/iptables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/arptables
http://qa.debian.org/popcon-graph.php?packages=arptables
https://tracker.debian.org/pkg/arptables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/ebtables
http://qa.debian.org/popcon-graph.php?packages=ebtables
https://tracker.debian.org/pkg/ebtables
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/iptstate
http://qa.debian.org/popcon-graph.php?packages=iptstate
https://tracker.debian.org/pkg/iptstate
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/ufw
http://qa.debian.org/popcon-graph.php?packages=ufw
https://tracker.debian.org/pkg/ufw
https://zh.wikipedia.org/wiki/Uncomplicated_Firewall
http://packages.debian.org/sid/gufw
http://qa.debian.org/popcon-graph.php?packages=gufw
https://tracker.debian.org/pkg/gufw
https://zh.wikipedia.org/wiki/Uncomplicated_Firewall
http://packages.debian.org/sid/firewalld
http://qa.debian.org/popcon-graph.php?packages=firewalld
https://tracker.debian.org/pkg/firewalld
https://zh.wikipedia.org/wiki/Firewalld
http://packages.debian.org/sid/firewall-config
http://qa.debian.org/popcon-graph.php?packages=firewall-config
https://tracker.debian.org/pkg/firewall-config
https://zh.wikipedia.org/wiki/Firewalld
http://packages.debian.org/sid/shorewall-init
http://qa.debian.org/popcon-graph.php?packages=shorewall-init
https://tracker.debian.org/pkg/shorewall-init
https://zh.wikipedia.org/wiki/Shorewall
http://packages.debian.org/sid/shorewall
http://qa.debian.org/popcon-graph.php?packages=shorewall
https://tracker.debian.org/pkg/shorewall
https://zh.wikipedia.org/wiki/Shorewall
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/shorewall-lite
http://qa.debian.org/popcon-graph.php?packages=shorewall-lite
https://tracker.debian.org/pkg/shorewall-lite
https://zh.wikipedia.org/wiki/Shorewall
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/shorewall6
http://qa.debian.org/popcon-graph.php?packages=shorewall6
https://tracker.debian.org/pkg/shorewall6
https://zh.wikipedia.org/wiki/Shorewall
https://zh.wikipedia.org/wiki/Netfilter
http://packages.debian.org/sid/shorewall6-lite
http://qa.debian.org/popcon-graph.php?packages=shorewall6-lite
https://tracker.debian.org/pkg/shorewall6-lite
https://zh.wikipedia.org/wiki/Shorewall
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Netfilter
https://zh.wikipedia.org/wiki/Shorewall
https://www.netfilter.org/documentation/
https://www.netfilter.org/documentation/HOWTO/networking-concepts-HOWTO.html
https://www.netfilter.org/documentation/HOWTO/packet-filtering-HOWTO.html
https://www.netfilter.org/documentation/HOWTO/NAT-HOWTO.html
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BuUMBKiERE (2

W

Mg 5 &), {RAIBITEMMERA,

BN
ST Debian MLAEERNIRFEFIRIAULEE, 1% Debian BIE G FM——ME R IR,

R
fERLE (ISP F, RMEA “FERIE", (FETBEHI— M LABE L FIZFAE POP FI SMTP B, 11
th AT REBBE SR UL IP T UAIE),

oo
[=1=]

2

6.1 DTN

d

BIFZMITAEERRAGE, ERBXAEHEIIN (HTTP) iRIZERERE,

LREED)] MITE IS P £ 7% %3 2515 BF

chromium V:35,1:108 | 234084 X Chromium, (3RE Google FIFEX5ZES )
. o _ Firefox, (2REB Mozilla FUFFENEEES, X7 Debian

firefox V:10, I:15 239492 | [EL Unstable H8T8 )

firefox-esr V:198, 1:435 | 228981 [E_E Firefox ESR ( Firefox ZEKZIFRAE )

epiphany-browsen v, .« 2154 | Bk GNOME, %% HIG, Epiphany

konqueror V:24,1:106 25905 | BIE KDE, Konqueror

diltlo V:0, I:5 1565 | A E Dillo, (&7F FLIK BB ERN50es )

w3m V:15, 1:187 2837 X w3m

lynx V:25,1:344 | 1948 | EE Lynx

elinks V:3, 1:20 1654 Els ELinks

Tinks V:3,1:28 2314 | BE Links ( ZE3 A )

Tinks2 Vi1, 12 5492 | E& Links (&8 X NEGIEE®)

Table 6.1: W TT3I 53 28515

6.1.1 hERBAFPRIEFEFS

AT ERRFIAIMUL, (REIEEEZHEMITN T2 FIRER User-Agent FRF &R,

W
<]



https://www.debian.org/doc/manuals/debian-handbook/network-infrastructure
https://zh.wikipedia.org/wiki/Web_Browsers
https://zh.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://packages.debian.org/sid/chromium
http://qa.debian.org/popcon-graph.php?packages=chromium
https://tracker.debian.org/pkg/chromium
https://zh.wikipedia.org/wiki/Chromium
http://packages.debian.org/sid/firefox
http://qa.debian.org/popcon-graph.php?packages=firefox
https://tracker.debian.org/pkg/firefox
https://zh.wikipedia.org/wiki/Firefox
http://packages.debian.org/sid/firefox-esr
http://qa.debian.org/popcon-graph.php?packages=firefox-esr
https://tracker.debian.org/pkg/firefox-esr
https://zh.wikipedia.org/wiki/Firefox#延長支援版本
http://packages.debian.org/sid/epiphany-browser
http://qa.debian.org/popcon-graph.php?packages=epiphany-browser
https://tracker.debian.org/pkg/epiphany-browser
https://zh.wikipedia.org/wiki/GNOME
https://zh.wikipedia.org/wiki/Human_interface_guidelines
https://zh.wikipedia.org/wiki/Epiphany_(browser)
http://packages.debian.org/sid/konqueror
http://qa.debian.org/popcon-graph.php?packages=konqueror
https://tracker.debian.org/pkg/konqueror
https://zh.wikipedia.org/wiki/KDE
https://zh.wikipedia.org/wiki/Konqueror
http://packages.debian.org/sid/dillo
http://qa.debian.org/popcon-graph.php?packages=dillo
https://tracker.debian.org/pkg/dillo
https://zh.wikipedia.org/wiki/Dillo
https://zh.wikipedia.org/wiki/FLTK
http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
https://tracker.debian.org/pkg/w3m
https://zh.wikipedia.org/wiki/W3m
http://packages.debian.org/sid/lynx
http://qa.debian.org/popcon-graph.php?packages=lynx
https://tracker.debian.org/pkg/lynx
https://zh.wikipedia.org/wiki/Lynx_(web_browser)
http://packages.debian.org/sid/elinks
http://qa.debian.org/popcon-graph.php?packages=elinks
https://tracker.debian.org/pkg/elinks
https://zh.wikipedia.org/wiki/ELinks
http://packages.debian.org/sid/links
http://qa.debian.org/popcon-graph.php?packages=links
https://tracker.debian.org/pkg/links
https://zh.wikipedia.org/wiki/Links_(web_browser)
http://packages.debian.org/sid/links2
http://qa.debian.org/popcon-graph.php?packages=links2
https://tracker.debian.org/pkg/links2
https://zh.wikipedia.org/wiki/Links_(web_browser)
https://zh.wikipedia.org/wiki/用户代理
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+ 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)

VIR
PEROAFPRIEFHEHEUEEH KB Java WAREIEA,

6.1.2 N5z Y R
ETEMAH GUI (BB RE ) MtE 22155 T browser extension BYR{HE, BETEIR web extensions L YR /E,

6.2 HBER%R

RETRETHEEREHMNE RN BBMBE T FIS,

VAV
NRIFARIRE MR AR S 2 R B Bl BB IRER Y, (RS IR — FXNEARNE,

6.2.1 EFHREER
B EbE = ANERSLARE, SEERES, Bk RAREEIEST,
- SMTP FE PSS 97 To” F1"From” S ERIGEMBHE, (1551 LR From” 152 th# Il 68 [ o4k, 190 From_ &

F )

« BFERFKEY To” F"From” 52, B/RE BFEMFEFIRLE. (EXBABERT, ILERZREFHEEH—X,
BRARERXHE, )

« BEMMFAFEXIFERE FIEESRIR 2RI B (MIME) 7B, MWAXAER ASCI HIEEFF
Wi, BUEFRMMFREN. . BERIXABERF,

gL EMNET BFHEHEFink GUI 2R ERET GUIMENMMEE, RMH TIIREINEE.

« ATREBIEXBRRE R HRD, CRIZFMERZREERMERAY B (MIME)RAERRBR RS FIBR 4 EX.

- EfEFAIEAY B4 EHAE 3R OAuth 2.0[@ ISP ( EEXMARSZ R ) #9 SMTP #l IMAP lRB [ AIEEBC.
(3F OAuth 2.0, BT REIMRIZERKIZEEE, FI40, “Settings” -> "Online Accounts”.)

- BAIEXAESE ISP FEREENAY SMTP BRB BITEERBRIHA (587 ),
« M\ TLS/IMAP4 ix [ (993 ) #EUTFHETE ISP RIBRSS 28 LRVIE S,

ERETSIE I th I 18V B ML IR AR

EREMSRERMEINIINGE: BKRA. BA. E5. 5%,



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
https://zh.wikipedia.org/wiki/Browser_extension
https://github.com/w3c/webextensions/blob/main/charter.md#webextensions
https://zh.wikipedia.org/wiki/Email
https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://zh.wikipedia.org/wiki/Bounce_address
https://zh.wikipedia.org/wiki/Email_client
https://zh.wikipedia.org/wiki/MIME
https://zh.wikipedia.org/wiki/Email_client
https://zh.wikipedia.org/wiki/MIME
https://en.wikipedia.org/wiki/Basic_access_authentication
https://zh.wikipedia.org/wiki/OAuth
https://zh.wikipedia.org/wiki/OAuth
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R TE NES:E

evolution V:30,1:239 | 486 X GUI 2% (GNOMES3, groupware &)
thunderbird V:48,1:119 224760 | X GUI 2% (GTK, Mozilla Thunderbird)
kmail V:38,1:97 23871 | X GUI 2% (KDE)

mutt V:16, 1:149 7104 | RBWEES vin —EFEHANFERRIRIEF
mew V:0, 1.0 2319 | (x)emacs FRIFERRIRIZRF

Table 6.2: B34 FKIETIR (MUA)

6.2.2 IPACHRAARSS BRI
BB AR S 25 — LR EIRE /MU RENA ( REBMRMERIE O ) 8158,

- EHBERIIMLE LIE1T SMTP RSS2 REZ AT RN RIZMA T imEVRFIMER,
« —PHRFREMBREMENBEIRRIEL, BERAR T B, RIFCRATEBERRETIAEN,
- REBANEREN AT RIRETEXEREBA U ZTEEN, XRAMSER,

« WBBRBERMEZRHAETIERZZ FEME SMTP im0 (25) EEWEBI T,
« NEEXMEI SMTP im0 (25) EZZHEERMERBNENESWHDIT.
« NEBERMERENEN R LI EEMYERS, REBETERERIRO (587) KiX.

- BRIFBZERIRANE (DKIM), KRIEERIGHEL (SPF) fl EFFHBANERINE, REFKE (DMARC ) XH#RI RN
BB R AT 2 T BB FEB TR,

- IR RIRBIER AR SS FTRES A3 T (RADIET smarthost B F B &%,
- BEEEN B ATERRA L E SRR FHb Attt S (REVEREERK =, SREELEFEFHRAERIE,

6.2.3 [HSEHBFARSS ImHEASE

—LE7E Debian FHVFERE, EA1ZKIABAEE{AD] /usr/sbin/sendmail &SR EZEMHE, HEMN—IMNHEHLIEEDN
UNIX ZRZHBARRSS 2R R AR XM, SLINASERIINEE:

- BB A EBIE,

. BBEEME /usr/sbhin/sendmail S IR,

« WFBRHHt HE—ENL, /usr/sbin/sendmail fp S FITHRERI AR 53 & , IS BBAFITE /var /mail/$username
praa=N

- HREEX/MFERAS : apt-listchanges,cron, at, ...
- WFBMUEREIZEN, /usr/sbin/sendmail SmSEFRERHARMEEIBAEN, ERH SMTP &I DNS MX B3R,

- HAEEXMEFERYAE<S: popcon, reportbug, bts, ...



http://packages.debian.org/sid/evolution
http://qa.debian.org/popcon-graph.php?packages=evolution
https://tracker.debian.org/pkg/evolution
http://packages.debian.org/sid/thunderbird
http://qa.debian.org/popcon-graph.php?packages=thunderbird
https://tracker.debian.org/pkg/thunderbird
https://zh.wikipedia.org/wiki/Mozilla_Thunderbird
http://packages.debian.org/sid/kmail
http://qa.debian.org/popcon-graph.php?packages=kmail
https://tracker.debian.org/pkg/kmail
http://packages.debian.org/sid/mutt
http://qa.debian.org/popcon-graph.php?packages=mutt
https://tracker.debian.org/pkg/mutt
http://packages.debian.org/sid/mew
http://qa.debian.org/popcon-graph.php?packages=mew
https://tracker.debian.org/pkg/mew
https://zh.wikipedia.org/wiki/DomainKeys_Identified_Mail
https://zh.wikipedia.org/wiki/Sender_Policy_Framework
https://zh.wikipedia.org/wiki/DMARC
https://zh.wikipedia.org/wiki/反垃圾邮件技术
https://zh.wikipedia.org/wiki/反垃圾邮件技术
https://zh.wikipedia.org/wiki/Email_filtering
https://zh.wikipedia.org/wiki/DomainKeys_Identified_Mail
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6.2.4 HAHEHIE (MTA)

£ Debian 12 Bookworm f&, fE;%% mail transfer agent (MTA) F2FFHY1E LT, Debian oI TIEIG=] AR F B FHIEGE
Fis, EERLINEEN GUI (BEAFRE ).

BATEHY Debian R&HREN MTA F2FRZHFHIE /usr/sbin/sendmail L MERF, BT E LX) MTA W
FIHME 622 T 6.2.3 HiHEIE,

ST TFuL, AR MTA EFR eximd-daemon-light 3§ postfix, FiEFRLIXHLIRIED: “Mail sent
by smarthost; received via SMTP or fetchmail”, XLER%28 MTA Fl1”/etc/aliases” ILiC,

"R

LB exim4 R&AXEBRRMEMG, 2 NREFEFUERS MENMEEEN, IRAIEN, IR-LEFT
EXMFMIEES), A msmtp RKIREMA), ELLRESKIRES NREFHRMEBL, ABLEE MTA UNREBENE
FHBAFiAL,

REE TE KAV | AR

exima-daemon-11gNg. )15 1507 | 1575 | Exima BREEFEHIRIZ (MTA : Debian BRiAKD)
exim4-daemon-heavy; ¢ ;.q 1743 | Eximd BBEEFEHICIE (MTA : RIEHERET)
exim4-base V:224,1:234 | 1699 | Exim4 XI5 (XZA) @ X &
exim4-doc-html | L1 3746 | Exim4 3X#H (html)

exim4-doc-info | L0 637 Exim4 X5 (info)

postfix V:124,1:133 | 4039 | Postfix fEFEEWMRIE MTA : T2HIERR)
postfix-doc I:6 4646 | Postfix X5 (html+text)

sas12-bin V:5,1:13 371 Cyrus SASL API 353 (323X postfix SMTP 1A1E)
cyrus-saslz-doc | 1, 2154 | Cyrus SASL - 4

msmtp V6, I:11 667 28 MTA

msmtp-mta V4, 1.6 124 ZE MTA (sendmail EH R2] msmtp)
esmtp V:0, 1:0 129 ZE MTA

esmtp-run V:0, I:0 32 i28 MTA(sendmail F*EH FEE] esmtp)
nullmailer V:8,1:9 474 P INEE MTA, ZBEAIBHE

ssmtp V:5,1:8 2 A THEE MTA, REARMHHF
sendmail-bin V:13, :13 1901 | 2IEE MTANRREZEWNEZRE)
courier-mta V:0, I:0 2407 | £IhEE MTA(web EOFE)

git-email V:0, [:10 1087 | git-send-email(l) ZBZEZRII* T BRETERF

Table 6.3: kAR EHCIEE XV GRIIR

6.2.4.1 eximd NWEEE

Yot FABLEET smarthost BIMILBHEREE, (RRiZIZIN T FT/REY (EHT) BBE exima-* RI4EL,

$ sudo systemctl stop exim4
$ sudo dpkg-reconfigure exim4-config

fic & ”General type of mail configuration” B, &%~

mail sent by smarthost; received via SMTP or fetchmail”,
1% &”System mail name:” ZZAIARY FQDN (8015 5.1.1 T9),
1% E”IP-addresses to listen on for incoming SMTP connections:” JJ2kiARY7127.0.0.1; ::17,

»Other destinations for which mail is accepted:” JEIREZ Z=,



https://zh.wikipedia.org/wiki/Message_transfer_agent
https://zh.wikipedia.org/wiki/Email_client
https://zh.wikipedia.org/wiki/Email_client
http://packages.debian.org/sid/exim4-daemon-light
http://qa.debian.org/popcon-graph.php?packages=exim4-daemon-light
https://tracker.debian.org/pkg/exim4-daemon-light
http://packages.debian.org/sid/exim4-daemon-heavy
http://qa.debian.org/popcon-graph.php?packages=exim4-daemon-heavy
https://tracker.debian.org/pkg/exim4-daemon-heavy
http://packages.debian.org/sid/exim4-base
http://qa.debian.org/popcon-graph.php?packages=exim4-base
https://tracker.debian.org/pkg/exim4-base
http://packages.debian.org/sid/exim4-doc-html
http://qa.debian.org/popcon-graph.php?packages=exim4-doc-html
https://tracker.debian.org/pkg/exim4-doc-html
http://packages.debian.org/sid/exim4-doc-info
http://qa.debian.org/popcon-graph.php?packages=exim4-doc-info
https://tracker.debian.org/pkg/exim4-doc-info
http://packages.debian.org/sid/postfix
http://qa.debian.org/popcon-graph.php?packages=postfix
https://tracker.debian.org/pkg/postfix
http://packages.debian.org/sid/postfix-doc
http://qa.debian.org/popcon-graph.php?packages=postfix-doc
https://tracker.debian.org/pkg/postfix-doc
http://packages.debian.org/sid/sasl2-bin
http://qa.debian.org/popcon-graph.php?packages=sasl2-bin
https://tracker.debian.org/pkg/sasl2-bin
http://packages.debian.org/sid/cyrus-sasl2-doc
http://qa.debian.org/popcon-graph.php?packages=cyrus-sasl2-doc
https://tracker.debian.org/pkg/cyrus-sasl2-doc
http://packages.debian.org/sid/msmtp
http://qa.debian.org/popcon-graph.php?packages=msmtp
https://tracker.debian.org/pkg/msmtp
http://packages.debian.org/sid/msmtp-mta
http://qa.debian.org/popcon-graph.php?packages=msmtp-mta
https://tracker.debian.org/pkg/msmtp-mta
http://packages.debian.org/sid/esmtp
http://qa.debian.org/popcon-graph.php?packages=esmtp
https://tracker.debian.org/pkg/esmtp
http://packages.debian.org/sid/esmtp-run
http://qa.debian.org/popcon-graph.php?packages=esmtp-run
https://tracker.debian.org/pkg/esmtp-run
http://packages.debian.org/sid/nullmailer
http://qa.debian.org/popcon-graph.php?packages=nullmailer
https://tracker.debian.org/pkg/nullmailer
http://packages.debian.org/sid/ssmtp
http://qa.debian.org/popcon-graph.php?packages=ssmtp
https://tracker.debian.org/pkg/ssmtp
http://packages.debian.org/sid/sendmail-bin
http://qa.debian.org/popcon-graph.php?packages=sendmail-bin
https://tracker.debian.org/pkg/sendmail-bin
http://packages.debian.org/sid/courier-mta
http://qa.debian.org/popcon-graph.php?packages=courier-mta
https://tracker.debian.org/pkg/courier-mta
http://packages.debian.org/sid/git-email
http://qa.debian.org/popcon-graph.php?packages=git-email
https://tracker.debian.org/pkg/git-email
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BRI

“Machines to relay mail for:” EINEEZS,

1% &”IP address or host name of the outgoing smarthost:” JJ”smtp.hostname.dom:587”,

1& & ”Hide local mail name in outgoing mail?” IEINA”"NO”(HE &R FE 6.2.4.3 THIARAIIBH#(ER /etc/email-addresses”
X&)

EFRW TR RAE A —FKEIZKeep number of DNS-queries minimal (Dial-on-Demand)?”,

« "No” MNRBIMAIAHE, RAFIELT EEW,

« 7Yes” MIRBINMHR, RAESHE LGEAM,

1% & ”Delivery method for local mail:” % I5 }J”mbox format in /var/mail/”,
”Split configuration into small files?:” JEINi% J9” Yes”,
B8 /etc/exim4/passwd.client” X, REIZATF smarthost FIERBEE,

$ sudo vim /etc/exim4/passwd.client

$ cat /etc/exim4/passwd.client
Asmtp.*\.hostname\.dom:username@hostname.dom:password

o E exim4(8),7E”/etc/default/exima” 3X{4H 5 N”QUEUERUNNER="queueonly’”,”QUEUERUNNER="nodaemon’”
EE, RRILRATRER. (FIER)

BTN AT REEE) exim4,

$ sudo systemctl start exim4

»/etc/exim4/passwd.client” XHEFRENB AN IZERR, RMZZINTARIEERENENR,

$ host smtp.hostname.dom
smtp.hostname.dom is an alias for smtp99.hostname.dom.
smtp99.hostname.dom has address 123.234.123.89

=

H1x/etc/exima/passwd.client” XEFRFERIEMNRIAR RS T FIR 0, BENE ISP Bk T sl & FTE@AIEN
B, SMTP AUTH &2 =8 LY,

{REETS BT U N FTRRIFoNE T eximd BEE:
« B¥7/etc/eximd/” BRETH eximd BBE XX E,

- Bli&”/etc/exim4/exim4.conf. localmacros” RiZEL ML HIER”/etc/exima/exim4a . conf. template”
X, CREREINEE)
- &£” /etc/exim4/exim4.conf.d” FERPEIBH XA HFECHFETNIXXMGE, (DENEE )

- B{T’systemctl reload exim4”.

Ny
@ R debconf if)ja]"Keep number of DNS-queries minimal (Dial-on-Demand)?” iX /o] &R, £ T7"No” (2K
NME), BBABEN eximd RERKAEF B R AEBRIEHEARAE R BN,

BIFi%”/usr/share/doc/exim4-base/README . Debian.gz” BA#ESH update-exim4. conf(8),

R

: jﬁﬁﬁﬂ’ﬂ%&%ﬁ, {EFRH STARTTLS #J SMTP i 587, (& SMTPS (SSL Z £ SMTP) i[O 465,
&4 SMTP %0 25,



https://zh.wikipedia.org/wiki/STARTTLS
https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://zh.wikipedia.org/wiki/SMTPS
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6.2.4.2 # 7% SASL i postfix B &

¥ F18i1F smarthost FILEHBA, FRRIZEFEIHIE postfix XAHFN X BIVFM DI,

e Inge

postfix(1) Postfix ZHIFEF
postconf(1) Postfix BEET B
postconf(5) Postfix EES &
postmap(1) Postfix EIXFREIF
postalias(l) Postfix RIREIEELEFF

Table 6.4: EE /Y postfix FHTIFIFR

{REZIRIN T BT REY (EF) B2 E postfix F sas12-bin REEL,

$ sudo systemctl stop postfix
$ sudo dpkg-reconfigure postfix

J%E 2 ”Internet with smarthost”,
18 BE”SMTP relay host (blank for none):” J3” [ smtp.hostname.dom] :587” FiZW FEIRECE.

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

@ BH BB e

J9 smarthost BIEZ1E%H,

$ cat /etc/postfix/sasl_passwd
[smtp.hostname.dom] :587 username:password
$ sudo postmap hush:/etc/postfix/sasl_passwd

BTN T ATREVEE) postfix,
$ sudo systemctl start postfix

dpkg-reconfigure R1EHRERK”[” F17]” F1”/etc/postfix/sasl_passwd” RAEKRE MX iIERME2E

EERIEEMRRENIRE, £0”/usr/share/doc/postfix/html/SASL_README.htm1” EBEHJ”Enabling SASL
authentication in the Postfix SMTP client” 558,

6.2.4.3 ER{FULECE
XEF-LRTHM R, SR RIERBR AU RS E M4,

X4 IhgE vz A
/etc/mailname BT Ob%) lEFRIERIAENIE | Debian THHEY, mailname(5)
exim(8) AT,

/etc/email-addresses BFINRIRERENRMHRER eximd-config files(s)

/etc/postfix/generic BFINRRERENRHRER f_—f%;;/lé((l) THE, postmap(l) BLH

/etc/aliases AT EREREFFKF B3 BRI, newaliases(l) 2 RITHREE.

Table 6.5: SRtk A8 R AIEC B XA IR

»/etc/mailname” XHH A mailname BE 2 2MIFE (FQDN), XN2IEHR G SW AR LAY IP ik, NF&
BEIREATRY 1P thUt A EN BBV T {FiL, 1% E mailname J”hostname -f” BB, (XIFTF exim4-* F postfix
HEL2EREE, )



https://www.postfix.org/documentation.html
https://www.debian.org/doc/debian-policy/ch-customized-programs#s-mail-transport-agents
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RBR

"/etc/mailname” EF'E’JI’EI@%&’I?;EIE MTA F2FBEENNEIAITTH, F mutt, I ~/muttrc 3‘(1¢¢'1x
E"hostname” F1"from” LERE= mailname {8, XTF devscripts REBMIERE, FIU0 bts(l) # dch(1), &
HIMES ‘_"$DEBFULLNAME F"$DEBEMAIL” BB REBEETE.,

R

popularity-contest % # & — f8 LA FQODN # = B root M F % ZE B %4 R T E
& /usr/share/popularity-contest/default.conf X # H # & B B/ & X & &
/etc/popularity-contest.conf X/ #) MAILFROM 1B, &M, {RAVEBH = smarthost SMTP Ak 55
22iE4, REXLTIRBZIK, XMAELL AAEIEIE MTA FEEMU root BFRIEMEBEGES Rt T2, X
eI AR EL At ST EFZEE R cron BIAEA,

%% E mailname H”hostname -7 KA, BT MTA BJREBE R (25 AT U@ 90 T BrRB9SR SR,
« BT exim4(8) B”/etc/email-addresses” X, exim4-config_files(5) FMITHEXTENMER
- AF postfix(1) HJ”/etc/postfix/generic” X, generic(c) FMTIHEXFENMBE

Wt postfix, ETFRMEINSBRFIZMIT,

# postmap hash:/etc/postfix/generic
# postconf -e ’smtp_generic_maps = hash:/etc/postfix/generic’
# postfix reload

REEES T N T AT 7R BYSRMIK BBt it BC B

« exim(8) A -brw, -bf, -bF, -bv, ... &I}
« postmap(1) A -q &I,

N
Exim #58—LERANIERE, F0 exiqgrep(8) 1 exipick(8), &M "dpkg -L exim4-base|grep man8/” K
RISRTAMGS,

6.2.4.4 EFA MTA 121E

XBE—LEMN MTA 21F, B—LLaJgEai@id sendmail(l) BIFEEMHE ORI,

TN
{F"/etc/ppp/ip-up.d/*" BEE—RIFFIEMEHNNEASENMNTENER,

6.3 AR3E2ZFRiAIOFITE (SSH)

Secure SHell (SSH) 2 E45M £ Z2 % %7510 7E Debian 2, 5 —Ml OpenSSH BY% % SSH kR4, 7£ openssh-client
#0 openssh-server 18,

SFRAFXKH, ssh(l) INEELE telnet(l) EMELENEZ L. A& telnet &%, ssh LA AEIBER telnet HEH
5 (WREIAR CTRL-]) RHELE

FE9A shellinabox A@— SSH 2, EIEXEIEMERELIRIAEF—NEEBIVEX,
EEIIRIE X BEPIRIER, 20 8 79 T,



https://zh.wikipedia.org/wiki/Secure_Shell
https://www.openssh.org/
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exim &p % postfix F % Rz =
sendmail sendmail AR R AT ENER A E = HERE (-bm)
mailq mailq FH T B IRSHFIBAG] D FIEBERAST (-bq)
newaliases newaliases VIR ABEIERE (-1)
eximd -q postqueue -T I EFERE (-q)

. ) postsuper -r ALL
exim4 -qf deferred; postqueue -f Rl Ff FT B B4

o postsuper -r ALL; sz
exim4 -qff postqueue -f RIFFE E B &R K&
exim4 -Mg queue_id postsuper -h queue_id BT EREFRIBAST ID KALEE
exim4 -Mrm queue_id postsuper -d queue_id BT EREFRIBAS] ID KB E
N/A postsuper -d ALL BIRFTEmHF

Table 6.6: Efifi MTA #REZIR

RHE TATE XN | THE 18R
openssh-client | V:866,1:996 | 4959 ssh(1) SSH EFim
openssh-server | V:730,1:814 | 1804 | sshd(8) SSH R im
ssh-askpass :23 102 ssh-askpass@ERA A ssh-add ZH3 (F 8T X)

ssh-askpass-gnontey,, |, 200 | ssh-askpassiEmEEUIA ssh-add B4 (GNOME)

ssh-askpass-fu 115&-'66?8

48 ssh-askpass%ﬁ’?é@géﬁ ]fjadd EH5 (GNOME), FEHER
sheTlinabox Vo0, I:1 507 shellinabdxA{f1Es1/5/8] VT100 Rimiailes M D1AR S 28
Table 6.7: fRF52FIZFZIHOF T RIIZR
VAV

WNRFHY SSH 2 MRAE4FMFKAE), SWE 4.6.3 13,

BR
BEfEA screen(l) FEFRILITFE shell TEHRRTEYERE EF/E (BME 9.1.2 ).

6.3.1 SSH En

OpenSSH SSH [ & 5F#Pi##E ( daemon ) R3234F SSH 2 MY,

1B #i%”/usr/share/doc/openssh-client/README.Debian.gz”.ssh(1).sshd(8).ssh-agent(1).ssh-keygen(1).
ssh-add(1) #1 ssh-agent(1).

o= =)

( : ) B
HNRAFEIEST OpenSSH FRSS, "/etc/ssh/sshd_not_to_be_run” MFIRTFLE,
REFTHET rhost BJIAIE ( /etc/ssh/sshd _config HfY HostbasedAuthentication),

2

MEPFPIRBH— ssh(l) iz



http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
https://tracker.debian.org/pkg/openssh-client
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
https://tracker.debian.org/pkg/openssh-server
http://packages.debian.org/sid/ssh-askpass
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass
https://tracker.debian.org/pkg/ssh-askpass
http://packages.debian.org/sid/ssh-askpass-gnome
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-gnome
https://tracker.debian.org/pkg/ssh-askpass-gnome
http://packages.debian.org/sid/ssh-askpass-fullscreen
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-fullscreen
https://tracker.debian.org/pkg/ssh-askpass-fullscreen
http://packages.debian.org/sid/shellinabox
http://qa.debian.org/popcon-graph.php?packages=shellinabox
https://tracker.debian.org/pkg/shellinabox
https://github.com/shellinabox/shellinabox
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EEXH fe & X iR

/etc/ssh/ssh_config SSH EFim#Aik, &M ssh_config(5)
/etc/ssh/sshd_config SSH k5 im=A1IA, 201 sshd_config(5)
~/.ssh/authorized_keys ZKFERENIN RS ERNE FinfEFARIEAIA SSH A1
~/.ssh/id_rsa FIF R SSH-2 RSA FA%H

~/.ssh/id_key-type-name FIFP /) SSH-2 Z%H, key-type-name 73 ecdsa, ed25519 &

Table 6.8: SSH Fe B X {47&
&5 188
ssh FEEEIAER T

username@hostname.domain.ext

ssh -v

username@hostname.domain.ext BHARESHIAERERT
ssh -o
PreferredAuthentications=password SSH 2 k74, &HI{EAZE
username@hostname.domain.ext

ssh -t
username@hostname.domain.ext EIRFEEN LiB1T passwd a5 S R EFEEHE
passwd

Table 6.9: SSH & Fim/a a1l 753K

6.3.2 EPEFHEMBAFR

MRRESIIITZIZEN LERBRNAF R, (REBEREIA username@”,

Eﬂ@?‘zﬁiﬂ*ﬂa_hﬂiﬁlﬁﬁZ:ITE'JFHF'%, {ReJLAERE”~/ . ssh/config” R&MIGA BB, 3F Debian Salsa fRS
2%, EAKF®&foo-guest”, fREILAIRE "~/ .ssh/config” & THEHNAR.

Host salsa.debian.org people.debian.org
User foo-guest

6.3.3 BT EE

{EA”PubkeyAuthentication” (SSH-2 tHiY), AMTRILARE G iR(EIZFE R AR,
EEFER 4R /etc/ssh/sshd_config” BB, iREMEMNAISE, "PubkeyAuthentication yes”,
EARMEMBENFIAN, HLRQPAEITERA,

$ ssh-keygen -t rsa
$ cat .ssh/id_rsa.pub | ssh useril@remote "cat - >>.ssh/authorized_keys”

{RBJATE"~/ . ssh/authorized_keys” B455& B I INEIRIEHI ENFIZITIHER G S .20 sshd(8)’ AUTHORIZED_KE

FILE FORMAT” ,

6.3.4 ARIEHTE SSH E/iH

HETE LB —ER%EN SSH EF iR,



https://salsa.debian.org/
https://salsa.debian.org/
https://zh.wikipedia.org/wiki/Secure_Shell
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78 %% SSH 2%

Windows puTTY (PuTTY: —AEHRI SSH. Telnet EFim) (GPL)
Windows (cygwin) E(}_/;%VEI)H EIRJ SSH(Cygwin: Get that Linux feeling - on Windows)
Mac OS X OpenSSH; &£ umMNFAFER ssh (GPL)

Table 6.10: EE¥ & &% SSH EFiRdIR

6.3.5 237 ssh {12

FZREREIPIRE SSH INERAIAREZ 2/, NRZREEEIRE, FH”ssh-keygen -p” RiZE,

EIRE9NER (EEU0: 7~/ .ssh/id_rsa.pub”) MEZEFZEHNEY"~/ . ssh/authorized_keys”, XMMEZENER L
HHANEFZENEREAR,

$ 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)

MZXERITETRNGS, RABRERN,

$ scp foo username@remote.host:foo

& "D RELE ssh (KB RIE,

WF X BRSSim, BER Debian BEIASIE AR HIZMIT ssh-agent, FIAMERFEEMIT—IK ssh-add, #H—
IS8R, i55i% ssh-agent(1) # ssh-add(1).

6.3.6 MIZFZEEN LIXHBHEF

WMRIFE—NEFRIRE T DNS RIARS 88 EB — > SSH shell kS, (REEMIGIEIRAE TIEUS EERMBIARE, (ERIZTE
BR55 28 LRUMRH, EIERIMEIEARSS 2] ERIX,

$ ssh username@example.org /usr/sbin/sendmail -bm -ti -f "username@example.org” < mail_data <«
LExt

6.3.7 SMTPIPOP3 [%EMik 4%

BT ssh Bl — MXFHMEEERE, M localhost B9 4025 i ZE] remote-server 8925 # M, FM localhost
19 4110 3% E remote-server B9 110 s, BESHHITU TGS,

# ssh -q -L 4025:remote-server:25 4110:remote-server:110 username@remote-server

X BB WMEASMEI SMTP/POP3 fRSZ1EEMN L2 FHiEAIEFEEN"/etc/ssh/sshd_config” BiRE”AllowTcpForwar
%Ejj”yes”.

6.3.8 EMiEid SSH XFIiEfE R 4%

RETLAER at(1) a4 (BMEE 9.4.13 79) RM SSH KimERIP”shutdown -h now” (BMEE 1.1.8 T) BIFITIE,

# echo "shutdown -h now” | at now

£ screen(l) (BILE 9.1.2 1) £1EEizi7’shutdown -h now”, BBIN—NHiERMXEFHNEIE,



https://www.chiark.greenend.org.uk/~sgtatham/putty/
https://www.cygwin.com/
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6.3.9 SSH t4fEHIE

MRIFBR o), WERENHRIRAR”-v” EIHETT ssh,
FNRARRE root WP, HABERPHNE, ERA”-p” EIN; XA RO RER 1 —1023 ZErARS KD,

MR ssh ZERHNZRBESARAFLETF, ILHRRAEEERPILFEFNER, PJERERAEIFHNRE
T”host_key”. N MEIE, FHREANE RN RSZRARETIZEN, (R BATEANL"~/ . ssh/known_hos
BfiBR"host_key” B REHIKEER.

6.4 FENARSZFITHR

£ 0928 Unix 45, BSD Line printer daemon(lpd) 1TTEMVE & FiF B X2 E, EHMNERREMREITENE
}&30R= PostScript (PS), 7T BEWBITENZIE PostScript $TENN, FEG—LTIREER A Ghostscript —1BEA, SWE
11.4.1 75,

FEI LAY Debian Z24EH, Common UNIX Printing System i@F UNIX TENR AR EL LA, MR BHREGNRE
FTEN4G HH A& V2 Portable Document Format (PDF) B #18 SEH& =,

CUPS {#F Internet Printing Protocol B EXxMFTEN X (IPP). IPP BIZEELEWMEERIER S, 2 Windows XP 1 Mac OS X
*¥H., EELTMHNESENEEGEENNETSIZZITEINSESNE,

58 CUPS RAN N MKER B ohE(LIFE, BEMELXERBIER lpr %, BIE~EEPEMITENGEH, &
CUPS B, 1pr BEMSI@ITZLEE cups-bsd #REBIRFXEN.)

Debian RAH —LEARBIRAEEATITENRSFERITEITE,

NG ITE AN | wmA 15t BR
Tpr V2, 1:3 367 printer (515) | BSD Ipr/lpd (& TEFTENHLE & FIFEFE daemon)
Tprng V:0, I:0 3051 | EE ,, (B5E)
cups V:97, 1:441 1061 | IPP (631) GEXPFTEN CUPS fR3 38

FF CUPS B9 System V FTEN#HLERZ: 1p(1),
cups-client V:119, 1:461 | 426 Eill= lpstat(1), lpoptions(1), cancel(l),

lpmove(8), Lpinfo(8), Lpadmin(8), -

F =

cups-bsd V32,1219 | 131 | Bk ?p?mfgpfpﬂg(gm TEM#EZ: Tpr(D), Tpa(D),
printer-driver-guiSgprint | 1o19 | &M | CUPS FTEDHLIESN

Table 6.11: FTENRRSZFIT BEIFR

N
{RB] BATEAREY web X 55 281418) http://localhost:631/” SRECE CUPS R4,

6.5 HEMEBNARS

XERHEMENARS,
BAEEMX A RFENIY (CIFS) MRS EEIR (SMB) MY —4, KR Windows [ 72N A,

b N
ZH%E 452 TRBZRFEMN.



https://zh.wikipedia.org/wiki/Line_Printer_Daemon_protocol
https://zh.wikipedia.org/wiki/PostScript
https://zh.wikipedia.org/wiki/Ghostscript
https://zh.wikipedia.org/wiki/Common_Unix_Printing_System
https://en.wikipedia.org/wiki/PDF
https://zh.wikipedia.org/wiki/Internet_Printing_Protocol
http://packages.debian.org/sid/lpr
http://qa.debian.org/popcon-graph.php?packages=lpr
https://tracker.debian.org/pkg/lpr
https://zh.wikipedia.org/wiki/Line_Printer_Daemon_protocol
http://packages.debian.org/sid/lprng
http://qa.debian.org/popcon-graph.php?packages=lprng
https://tracker.debian.org/pkg/lprng
http://packages.debian.org/sid/cups
http://qa.debian.org/popcon-graph.php?packages=cups
https://tracker.debian.org/pkg/cups
http://packages.debian.org/sid/cups-client
http://qa.debian.org/popcon-graph.php?packages=cups-client
https://tracker.debian.org/pkg/cups-client
https://zh.wikipedia.org/wiki/System_V_printing_system
http://packages.debian.org/sid/cups-bsd
http://qa.debian.org/popcon-graph.php?packages=cups-bsd
https://tracker.debian.org/pkg/cups-bsd
https://zh.wikipedia.org/wiki/Line_Printer_Daemon_protocol
http://packages.debian.org/sid/printer-driver-gutenprint
http://qa.debian.org/popcon-graph.php?packages=printer-driver-gutenprint
https://tracker.debian.org/pkg/printer-driver-gutenprint
http://localhost:631/
https://zh.wikipedia.org/wiki/Server_Message_Block
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nREe MITE KAV T Y 1560

telnetd V0, I:2 54 TELNET TELNET AR5
telnetd-sst V:0, 1.0 159 B E TELNET AR35 (%5 SSL)
nfs-kernel-servery ,q 1.¢3 769 | NFS Unix =

samba V:108, [:131 | 3995 | SMB Windows X HFFIFTENHE
netatalk Vi1, 1 2003 | ATP Apple/Mac XFFIFTENEZE (AppleTalk)
proftpd-basic V:8,1:16 452 FIP BRAXEGTH

apache2 V:214,1:263 | 561 HTTP 1B web RS 38

squid Vi1, 12 9265 | EE B web RIEARSZ 2
bind9 V:43,1:49 1124 | DNS HEFNAIP HIE
isc-dhcp-server | ..o 135 | gog2 | DHCP EPEE S P it

Table 6.12: EEML&MN FARSYIZR

R
FHBWEITBEFEH DNS RS EEM. X TFH DHCP xS EAIEMN IP sk, 517 DNS gEG{E A bind9
isc-dhcp-server B3 ENE#FHT, Debian wiki # DDNS T1 Hi5ER.

N
£/ squid ZEMIEARSSEE, FER Debian XiHEMTTEAIRHRARS AL, EBRETEFI,

6.6 EHEMENBAXFik

=

XERHEEMENAE iR,

6.7 RFZIEESTIFiETE (daemon) 2T

telnet IRFEEBF DERIRRFETIFHIE (daemon ), FiFt{TIZHA,
Mid4E POP3 fRS5, EiXFA FERAVERE

$ telnet mail.ispname.net pop3

284y ISP 12 fit TLS/SSL MNZERIPOP3 fRZ, ATMIAE, MREZAE telnet-ss1 BEZHF TLS/SSL B telnet &
Fif, 3% openssliR{4E,

$ telnet -z ssl pop.gmail.com 995
$ openssl s_client -connect pop.gmail.com:995

THEA RECs B-IEB—1NRARBETIPHTE (daemon ) FREERI0IR,
£”/etc/services” B, iR TiRORE.



http://packages.debian.org/sid/telnetd
http://qa.debian.org/popcon-graph.php?packages=telnetd
https://tracker.debian.org/pkg/telnetd
https://zh.wikipedia.org/wiki/TELNET
http://packages.debian.org/sid/telnetd-ssl
http://qa.debian.org/popcon-graph.php?packages=telnetd-ssl
https://tracker.debian.org/pkg/telnetd-ssl
http://packages.debian.org/sid/nfs-kernel-server
http://qa.debian.org/popcon-graph.php?packages=nfs-kernel-server
https://tracker.debian.org/pkg/nfs-kernel-server
https://zh.wikipedia.org/wiki/Network_File_System_(protocol)
http://packages.debian.org/sid/samba
http://qa.debian.org/popcon-graph.php?packages=samba
https://tracker.debian.org/pkg/samba
https://zh.wikipedia.org/wiki/Server_Message_Block
http://packages.debian.org/sid/netatalk
http://qa.debian.org/popcon-graph.php?packages=netatalk
https://tracker.debian.org/pkg/netatalk
https://zh.wikipedia.org/wiki/AppleTalk
http://packages.debian.org/sid/proftpd-basic
http://qa.debian.org/popcon-graph.php?packages=proftpd-basic
https://tracker.debian.org/pkg/proftpd-basic
https://zh.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/apache2
http://qa.debian.org/popcon-graph.php?packages=apache2
https://tracker.debian.org/pkg/apache2
https://zh.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://packages.debian.org/sid/squid
http://qa.debian.org/popcon-graph.php?packages=squid
https://tracker.debian.org/pkg/squid
https://zh.wikipedia.org/wiki/Proxy_server
http://packages.debian.org/sid/bind9
http://qa.debian.org/popcon-graph.php?packages=bind9
https://tracker.debian.org/pkg/bind9
https://zh.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
https://tracker.debian.org/pkg/isc-dhcp-server
https://zh.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
https://zh.wikipedia.org/wiki/Domain_Name_System
https://zh.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
https://zh.wikipedia.org/wiki/Dynamic_DNS
https://wiki.debian.org/DDNS
https://zh.wikipedia.org/wiki/Post_Office_Protocol
https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Post_Office_Protocol
https://www.ietf.org/standards/rfcs/
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RG] RITE K| 154EH
netcat .27 16 TCP/IP TCP/IP Fr T ZET]
openss1 V:841,1:995 | 2111 | SSL ZEERTFE (SSL) EFIFIEXHNETE
stunnel4 V7, 1:12 548 B E 1EF SSL $f3&
telnet V:29, I:511 54 TELNET TELNET & Fim
telnet-ssl V-0, 1:2 196 EE TELNET AR3% (%5 SSL)
nfs-common V:152,1:234 | 1124 | NFS Unix XEH=Z
smbclient V:24,1:204 | 2071 | SMB MK Windows XHFFFTENREZEE Fin
cifs-utils V29, 1:121 | 317 B E ILFEMIR Windows XEFRBIERMEITEG L
ftp V7, 1:114 53 FTP FTP EF Ui
Iftp V:4,1:30 2361 | @EE EE
ncftp Vi1, 14 1389 | AE 2R FIP B iR
wget V:208,1:981 | 3681 ETTE P Al web TEHTITH
curt V:185, 1:620 | 517 EE EE
axel V0, I:3 224 Bl THIDLEES
aria2 V:3,1:20 1981 | HE BitTorrent #0 Metalink Sz ¥ |~ Z%000E 28
bind9-host V:115,1:939 | 393 DNS 3KE bind9 BY host(1), ”Priority: standard”
dnsutils V:16, 1:280 276 = E 3KE bind B9 dig(1), ”Priority: standard”
isc-dhcp-client | oo 1981 | 2875 | DHCP 578 1P Huht
Tdap-utils V:12,1:63 767 LDAP JA LDAP AR 55 SRENER IR
Table 6.13: M4ERNAZE FiRYIR
RFC 188
rfc1939 F rfc2449 POP3 RS
1fc3501 IMAP4 RS
rfc2821 (rfc821) SMTP fR55
1fc2822 (1fc822) BRI SR T

rfc2045

ZHEEBEMENFY R’ (MIME)

rfc819 DNS g%
rfc2616 HTTP k%
rfc2396 URI E X

Table 6.14: ' RFC JI3R



http://packages.debian.org/sid/netcat
http://qa.debian.org/popcon-graph.php?packages=netcat
https://tracker.debian.org/pkg/netcat
https://zh.wikipedia.org/wiki/TCP/IP
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
https://tracker.debian.org/pkg/openssl
https://zh.wikipedia.org/wiki/Transport_Layer_Security
http://packages.debian.org/sid/stunnel4
http://qa.debian.org/popcon-graph.php?packages=stunnel4
https://tracker.debian.org/pkg/stunnel4
http://packages.debian.org/sid/telnet
http://qa.debian.org/popcon-graph.php?packages=telnet
https://tracker.debian.org/pkg/telnet
https://zh.wikipedia.org/wiki/TELNET
http://packages.debian.org/sid/telnet-ssl
http://qa.debian.org/popcon-graph.php?packages=telnet-ssl
https://tracker.debian.org/pkg/telnet-ssl
http://packages.debian.org/sid/nfs-common
http://qa.debian.org/popcon-graph.php?packages=nfs-common
https://tracker.debian.org/pkg/nfs-common
https://zh.wikipedia.org/wiki/Network_File_System_(protocol)
http://packages.debian.org/sid/smbclient
http://qa.debian.org/popcon-graph.php?packages=smbclient
https://tracker.debian.org/pkg/smbclient
https://zh.wikipedia.org/wiki/Server_Message_Block
http://packages.debian.org/sid/cifs-utils
http://qa.debian.org/popcon-graph.php?packages=cifs-utils
https://tracker.debian.org/pkg/cifs-utils
http://packages.debian.org/sid/ftp
http://qa.debian.org/popcon-graph.php?packages=ftp
https://tracker.debian.org/pkg/ftp
https://zh.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/lftp
http://qa.debian.org/popcon-graph.php?packages=lftp
https://tracker.debian.org/pkg/lftp
http://packages.debian.org/sid/ncftp
http://qa.debian.org/popcon-graph.php?packages=ncftp
https://tracker.debian.org/pkg/ncftp
http://packages.debian.org/sid/wget
http://qa.debian.org/popcon-graph.php?packages=wget
https://tracker.debian.org/pkg/wget
https://zh.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://zh.wikipedia.org/wiki/File_Transfer_Protocol
http://packages.debian.org/sid/curl
http://qa.debian.org/popcon-graph.php?packages=curl
https://tracker.debian.org/pkg/curl
http://packages.debian.org/sid/axel
http://qa.debian.org/popcon-graph.php?packages=axel
https://tracker.debian.org/pkg/axel
http://packages.debian.org/sid/aria2
http://qa.debian.org/popcon-graph.php?packages=aria2
https://tracker.debian.org/pkg/aria2
https://zh.wikipedia.org/wiki/BitTorrent_(协议)
https://zh.wikipedia.org/wiki/Metalink
http://packages.debian.org/sid/bind9-host
http://qa.debian.org/popcon-graph.php?packages=bind9-host
https://tracker.debian.org/pkg/bind9-host
https://zh.wikipedia.org/wiki/Domain_Name_System
http://packages.debian.org/sid/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
https://tracker.debian.org/pkg/dnsutils
http://packages.debian.org/sid/isc-dhcp-client
http://qa.debian.org/popcon-graph.php?packages=isc-dhcp-client
https://tracker.debian.org/pkg/isc-dhcp-client
https://zh.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
http://packages.debian.org/sid/ldap-utils
http://qa.debian.org/popcon-graph.php?packages=ldap-utils
https://tracker.debian.org/pkg/ldap-utils
https://zh.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
https://datatracker.ietf.org/doc/rfc1939/
https://datatracker.ietf.org/doc/rfc2449/
https://zh.wikipedia.org/wiki/Post_Office_Protocol
https://datatracker.ietf.org/doc/rfc3501/
https://zh.wikipedia.org/wiki/Internet_Message_Access_Protocol
https://datatracker.ietf.org/doc/rfc2821/
https://datatracker.ietf.org/doc/rfc821/
https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://datatracker.ietf.org/doc/rfc2822/
https://datatracker.ietf.org/doc/rfc822/
https://datatracker.ietf.org/doc/rfc2045/
https://zh.wikipedia.org/wiki/MIME
https://datatracker.ietf.org/doc/rfc819/
https://zh.wikipedia.org/wiki/Domain_Name_System
https://datatracker.ietf.org/doc/rfc2616/
https://zh.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://datatracker.ietf.org/doc/rfc2396/
https://zh.wikipedia.org/wiki/Uniform_Resource_Identifier
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Chapter 7

/
S

GUI (&

F 5 ) R4

7.1 GUI (BARFRE ) SHIME

£ Debian R4t £, B/LMNEEEEREY GUI REIMREIER,

EZRHEE TATE A/ | BH
task—gnome—desktop:198 9 GNOME £ EiFRiE
task—xfce-desktopk96 9 Xfce SEIE
task-kde-desktop| |4 6 KDE Plasma &= EiFE
task—mate—desktopl:43 9 MATE SIS

task—cinnamon—deslﬁa?p 9 Cinnamon £ RS
task—lxde—desktopl_29 9 LXDE SIS
task—lxqt—desktopl:18 9 LXQt SRS
task-gnome-flashbagk-desktop GNOME Flashback SIS

Table 7.1: SEMETIER



https://zh.wikipedia.org/wiki/Graphical_user_interface
http://packages.debian.org/sid/task-gnome-desktop
http://qa.debian.org/popcon-graph.php?packages=task-gnome-desktop
https://tracker.debian.org/pkg/task-gnome-desktop
https://zh.wikipedia.org/wiki/GNOME
http://packages.debian.org/sid/task-xfce-desktop
http://qa.debian.org/popcon-graph.php?packages=task-xfce-desktop
https://tracker.debian.org/pkg/task-xfce-desktop
https://zh.wikipedia.org/wiki/Xfce
http://packages.debian.org/sid/task-kde-desktop
http://qa.debian.org/popcon-graph.php?packages=task-kde-desktop
https://tracker.debian.org/pkg/task-kde-desktop
https://zh.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
https://tracker.debian.org/pkg/task-mate-desktop
https://zh.wikipedia.org/wiki/MATE_(software)
http://packages.debian.org/sid/task-cinnamon-desktop
http://qa.debian.org/popcon-graph.php?packages=task-cinnamon-desktop
https://tracker.debian.org/pkg/task-cinnamon-desktop
https://zh.wikipedia.org/wiki/Cinnamon_(desktop_environment)
http://packages.debian.org/sid/task-lxde-desktop
http://qa.debian.org/popcon-graph.php?packages=task-lxde-desktop
https://tracker.debian.org/pkg/task-lxde-desktop
https://zh.wikipedia.org/wiki/LXDE
http://packages.debian.org/sid/task-lxqt-desktop
http://qa.debian.org/popcon-graph.php?packages=task-lxqt-desktop
https://tracker.debian.org/pkg/task-lxqt-desktop
https://zh.wikipedia.org/wiki/LXDE
http://packages.debian.org/sid/task-gnome-flashback-desktop
http://qa.debian.org/popcon-graph.php?packages=task-gnome-flashback-desktop
https://tracker.debian.org/pkg/task-gnome-flashback-desktop
https://zh.wikipedia.org/wiki/GNOME#GNOME_Flashback
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E;"EE"JE%E?X{CF@E’\J{{E%E’K#@, £ Debian FFIRERMILRIMET, AFRIOVRGETITRE, FTELER
BES, 3T task-gnome-desktop, {REJCAIR FEBIFGHIEERAEIERE:
« B sudo aptitude -u /3% aptitude(8),
« BEXIRE Tasks” FHiZEEE,
« BIAARE"End-user” FIROEHR,
« BIAIFEI"GNOME” FiREF 1,
« BEIXEHRE task-gnome-desktop FiR[EER,
« BEIIREI" Depends” FiE'm” (FLiERE ),
o BENFAREI"Recommends” FHi'm” (FIEEF ),
. BEhFEAREI"task-gnome-desktop F#&"-", (#lER)
BURRAIREE, FMFRERIRMG BRI EIR G EL,
- 9" RABE R,

AEBIE KIS *iE Debian ZAIARIREMMIE: task-gnome-desktop, 7E wayland L2t GNOME,

7.2 GUI (BIFAFRE ) BEthiY

7£ GNOME SE{FEAI GUI BISMYeI S

« Wayland (AR S5 % E R HIY) (RE)
« X BORSGZOIMY (BiF xway land)

BEE freedesktop.org I 3K T f## Wayland Z2#9F1 X & OZRM2UFIAE,
MAFHINS, RNEREBHRIBEIEL

« Wayland 7R —MEN LRI GULEEIHN: F. ER, RE, RNEZE setuid root Z il
« X Window @ — 1B &MLEINEER GUL BEMY: FR. 8%, B, FE setuid root il
8 1

Y& F{EM Wayland IMXEIRA, B VNC B{ RDP RZFMK—MEREEN LIBRIENERNAT, 80%E 7
43 T M 4&FERRAY

MK X RBBEEEMIT #E;V\]T‘TJ‘E IR AN X BB AR HEZERFHITETR. XM
Xlib B2 e @ EE, FK1S T IHEE, SV\‘FE/R th 2B Wayland {E &M GUI BEIDINIIE =,

M GNOME LR35 xeyes 127, REBREF GUI (EIFZAFRE ) MAREFERN GUL EEMHY,

$ xeyes

- NRBIFZAESER Wayland FRS I 2/RIMXBIRAIER £, tEil “GNOME £i%", IREEASIRFERIIEL,
- IRBEAREEREA X BORRZODINBIRATIERF L, i “xterm”, IREBESREETEE, REHARIAMAL
B X & DSR4,

3| 2021 £ 4 B, F3i#H1TH GUI MATERF, bl GNOME # LibreOffice (LO) B2 #8182 T Wayland fRSZ % 2= th
W, FAEM xterm, gitk, chromium, firefox, gimp, dia #1 KDE NMAREFERAER X &0 RFKZ O,



https://zh.wikipedia.org/wiki/Wayland_(display_server_protocol)
https://zh.wikipedia.org/wiki/GNOME
https://zh.wikipedia.org/wiki/Wayland_(display_server_protocol)
https://zh.wikipedia.org/wiki/X_Window_System_core_protocol
https://wayland.freedesktop.org/architecture.html
https://zh.wikipedia.org/wiki/Virtual_Network_Computing
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/MIT-SHM
https://zh.wikipedia.org/wiki/Xlib
https://wayland.freedesktop.org/faq.html
https://zh.wikipedia.org/wiki/LibreOffice
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=z
R

¥ F Wayland 2 ERJ xwayland SR EH X BEOR4%, AN LEMIEN X RZFREE X
f47/etc/X11/xorg.conf” RN HERA LFE. EXMBANZZEHIIRHRNZA DRM, KMS 1 udev E2
B, BEM X RBHELZESRERTE], 20 Linux RZXEEA"modedb default video mode support”,

7.3 GUI (BIFRFRE ) 324

X E 2 Wayland }#1% _E BT GNOME Y& &) GUI 22848,

NS
LINE R TR BX | iR

I\
mutter V:1, 1:60 187 GNOME B mutter & H & 12 25 [auto]
xway land V:240,1:319 | 2388 | IBfT7E wayland Z EF9— X AR50 [auto]
gnome-remote-desk{op | ., 1068 {8 PipeWire B GNOME IZfER A f5 &~FIF# T2 ( daemon )

T [auto]

gnome - tweaks V:21,1:229 1170 | GNOME SR EEIRE
gnome—shell—exten%}%r)izg[gfs 60 Fa /£ GNOME S S R TE

Table 7.2: EEH GUI L2k BTIR

XE, “[auto]” RNXLERE BT task-gnome-desktop TEREBHMELE,

R’

gnome - tweaks 2 — M ARV REET R, F0:
- {REERFAEEZEE, M “General (ZiE )’ F"Over-Amplification (X5 HIK ) 7.

. {RAEAZIRIB Caps” $TRY"Esc” #, M’Keyboard & Mouse” -> "Keyboard” -> "Additional Layout Option”.

N

GNOME REFRHIFMIFEREBFER T AREE, KT Super-#/5, BTk settings”, "tweaks”

gf"extensions” K3

i E,

74 GUI (BFAREFRRE) N

I7ETE Debian £, BITZHAM GUI RAFE, WRTE GNOME REIMEREBHEMINGENRMY, BAREAM
scribus (KDE) XM ERTEFERN, EXRESMEEENRHE, KEMRNRLLREL,

XER—MIEAKRIKN GUI (BFRAFRE ) BRI,

7.5 HAFE%

FAFES, ttil”~/pDesktop”, ”~/Documents”

EfIEEHZRIE:

------ , ERANNEF, FRARAARRNEEANENIES. REBE



https://zh.wikipedia.org/wiki/Direct_Rendering_Manager
https://wiki.debian.org/KernelModesetting
https://zh.wikipedia.org/wiki/Udev
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
https://tracker.debian.org/pkg/mutter
https://zh.wikipedia.org/wiki/Mutter_(software)
http://packages.debian.org/sid/xwayland
http://qa.debian.org/popcon-graph.php?packages=xwayland
https://tracker.debian.org/pkg/xwayland
https://zh.wikipedia.org/wiki/Wayland_(display_server_protocol)
http://packages.debian.org/sid/gnome-remote-desktop
http://qa.debian.org/popcon-graph.php?packages=gnome-remote-desktop
https://tracker.debian.org/pkg/gnome-remote-desktop
http://packages.debian.org/sid/gnome-tweaks
http://qa.debian.org/popcon-graph.php?packages=gnome-tweaks
https://tracker.debian.org/pkg/gnome-tweaks
http://packages.debian.org/sid/gnome-shell-extension-prefs
http://qa.debian.org/popcon-graph.php?packages=gnome-shell-extension-prefs
https://tracker.debian.org/pkg/gnome-shell-extension-prefs
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mEF ‘
LyNES) RITE B | £E 15 BA

I\
evolution V:30, :239 | 486 GNOME NAGEBE (FHERATREFIE)
thunderbird V:48,1:119 224760| GTK B FHREFZ Fif (Mozilla Thunderbird (2 ) )
kontact V1, 112 2208 | KDE MAEEEBE (FHHERARNETHE)
Uibreoffice-writey . , 1.yas | 31474 | LO SCF AR
abiword V1,18 3542 | GNOME NFREREF
calligrawords V0, 1.7 6097 | KDE NFRERF
scribus V:1,1:16 31345 | KDE Ym%E PDF X {FH7 desktop publishing JRiE 25
glabels V:0,1:3 1338 | GNOME & miE e
Ubreoffice-cald .11y 1435 | 26009 | LO B RIg
gnumeric V4, 1:14 9910 | GNOME B FRIg
calligrasheets | V0,5 11396 | KDE BFRIE
Libreoffice-impresss .49 | 2646 | LO ERXIB
calligrastage V:0, I:5 5339 | KDE BN
Uibreoffice-base ¢ 1101 | 5003 | LO BIREEEIR
kexi V0, I:1 7118 | KDE BIEEZIE
Libreoffice-dray ;) 1430 | 10312 | LO XEBEMHES (£E)
inkscape V:15,1:112 | 99800 | GNOME XEEFwiEzs (Z2E)
karbon V0, I:6 3610 | KDE XEEFRwERS (LE)
dia V2, 1:22 3741 | GTIK Mz R ERiE 2s
gimp V50, 1:252 | 19304 | GTK UEEERER CE)
shotwell V:17,1:255 | 6263 | GTK BEEREIERS
digikam V:1, 1.9 293 KDE FOEREEE
darktable V4, 1:13 30554 | GTK EBE MR ERIT A TEE
planner V:0, I:4 1394 | GNOME NEER
calligraplan V:0, I:2 19013 | KDE IMEEIE
gnucash V:2,1:8 28928 | GNOME AR
homebank V0, 1:2 1218 | GTK TARTT
lilypond V:0, 1.7 16092 | - & RHERR
kmymoney V:0, I:2 13937 | KDE TARTT
Tibrecad V-1, I:15 8963 | Qt N FH TTENEEENRIT (CAD) &% (2D)
freecad .18 36 Qt N A TTENEEENRIT (CAD) &% (3D)
kicad V:3,1:14 236461 GTK B IRE[FN PCB iR EF
xsane V:12, 1:144 2339 | GTK PEXEIER
Ubreoffice-math ., 143 | 1898 | LO oy b N W=
calibre V:6, 1:28 63385 | KDE B RERaEESRE
fbreader V1, 1.9 3783 | GTIK B PHREER
evince V:92, I:314 941 GNOME XFE (pdf) [Ri%ES
okular V:40,1:123 | 17728 | KDE XS (pdf ) [H1EEs

i -
x11-apps V:31,1:463 | 2460 %’WJ X L xeyes(1) &,
ZH s

x11-utils V:192, 1:566 | 651 ;’H’J X L xev(1), xwininfo(1) &,

Table 7.3: Z&88 GUI (B FRE ) MAJIE



http://packages.debian.org/sid/evolution
http://qa.debian.org/popcon-graph.php?packages=evolution
https://tracker.debian.org/pkg/evolution
http://packages.debian.org/sid/thunderbird
http://qa.debian.org/popcon-graph.php?packages=thunderbird
https://tracker.debian.org/pkg/thunderbird
https://zh.wikipedia.org/wiki/Mozilla_Thunderbird
http://packages.debian.org/sid/kontact
http://qa.debian.org/popcon-graph.php?packages=kontact
https://tracker.debian.org/pkg/kontact
http://packages.debian.org/sid/libreoffice-writer
http://qa.debian.org/popcon-graph.php?packages=libreoffice-writer
https://tracker.debian.org/pkg/libreoffice-writer
http://packages.debian.org/sid/abiword
http://qa.debian.org/popcon-graph.php?packages=abiword
https://tracker.debian.org/pkg/abiword
http://packages.debian.org/sid/calligrawords
http://qa.debian.org/popcon-graph.php?packages=calligrawords
https://tracker.debian.org/pkg/calligrawords
http://packages.debian.org/sid/scribus
http://qa.debian.org/popcon-graph.php?packages=scribus
https://tracker.debian.org/pkg/scribus
https://en.wikipedia.org/wiki/PDF
https://zh.wikipedia.org/wiki/Desktop_publishing
http://packages.debian.org/sid/glabels
http://qa.debian.org/popcon-graph.php?packages=glabels
https://tracker.debian.org/pkg/glabels
http://packages.debian.org/sid/libreoffice-calc
http://qa.debian.org/popcon-graph.php?packages=libreoffice-calc
https://tracker.debian.org/pkg/libreoffice-calc
http://packages.debian.org/sid/gnumeric
http://qa.debian.org/popcon-graph.php?packages=gnumeric
https://tracker.debian.org/pkg/gnumeric
http://packages.debian.org/sid/calligrasheets
http://qa.debian.org/popcon-graph.php?packages=calligrasheets
https://tracker.debian.org/pkg/calligrasheets
http://packages.debian.org/sid/libreoffice-impress
http://qa.debian.org/popcon-graph.php?packages=libreoffice-impress
https://tracker.debian.org/pkg/libreoffice-impress
http://packages.debian.org/sid/calligrastage
http://qa.debian.org/popcon-graph.php?packages=calligrastage
https://tracker.debian.org/pkg/calligrastage
http://packages.debian.org/sid/libreoffice-base
http://qa.debian.org/popcon-graph.php?packages=libreoffice-base
https://tracker.debian.org/pkg/libreoffice-base
http://packages.debian.org/sid/kexi
http://qa.debian.org/popcon-graph.php?packages=kexi
https://tracker.debian.org/pkg/kexi
http://packages.debian.org/sid/libreoffice-draw
http://qa.debian.org/popcon-graph.php?packages=libreoffice-draw
https://tracker.debian.org/pkg/libreoffice-draw
http://packages.debian.org/sid/inkscape
http://qa.debian.org/popcon-graph.php?packages=inkscape
https://tracker.debian.org/pkg/inkscape
http://packages.debian.org/sid/karbon
http://qa.debian.org/popcon-graph.php?packages=karbon
https://tracker.debian.org/pkg/karbon
http://packages.debian.org/sid/dia
http://qa.debian.org/popcon-graph.php?packages=dia
https://tracker.debian.org/pkg/dia
http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
https://tracker.debian.org/pkg/gimp
http://packages.debian.org/sid/shotwell
http://qa.debian.org/popcon-graph.php?packages=shotwell
https://tracker.debian.org/pkg/shotwell
http://packages.debian.org/sid/digikam
http://qa.debian.org/popcon-graph.php?packages=digikam
https://tracker.debian.org/pkg/digikam
http://packages.debian.org/sid/darktable
http://qa.debian.org/popcon-graph.php?packages=darktable
https://tracker.debian.org/pkg/darktable
http://packages.debian.org/sid/planner
http://qa.debian.org/popcon-graph.php?packages=planner
https://tracker.debian.org/pkg/planner
http://packages.debian.org/sid/calligraplan
http://qa.debian.org/popcon-graph.php?packages=calligraplan
https://tracker.debian.org/pkg/calligraplan
http://packages.debian.org/sid/gnucash
http://qa.debian.org/popcon-graph.php?packages=gnucash
https://tracker.debian.org/pkg/gnucash
http://packages.debian.org/sid/homebank
http://qa.debian.org/popcon-graph.php?packages=homebank
https://tracker.debian.org/pkg/homebank
http://packages.debian.org/sid/lilypond
http://qa.debian.org/popcon-graph.php?packages=lilypond
https://tracker.debian.org/pkg/lilypond
http://packages.debian.org/sid/kmymoney
http://qa.debian.org/popcon-graph.php?packages=kmymoney
https://tracker.debian.org/pkg/kmymoney
http://packages.debian.org/sid/librecad
http://qa.debian.org/popcon-graph.php?packages=librecad
https://tracker.debian.org/pkg/librecad
http://packages.debian.org/sid/freecad
http://qa.debian.org/popcon-graph.php?packages=freecad
https://tracker.debian.org/pkg/freecad
http://packages.debian.org/sid/kicad
http://qa.debian.org/popcon-graph.php?packages=kicad
https://tracker.debian.org/pkg/kicad
http://packages.debian.org/sid/xsane
http://qa.debian.org/popcon-graph.php?packages=xsane
https://tracker.debian.org/pkg/xsane
http://packages.debian.org/sid/libreoffice-math
http://qa.debian.org/popcon-graph.php?packages=libreoffice-math
https://tracker.debian.org/pkg/libreoffice-math
http://packages.debian.org/sid/calibre
http://qa.debian.org/popcon-graph.php?packages=calibre
https://tracker.debian.org/pkg/calibre
http://packages.debian.org/sid/fbreader
http://qa.debian.org/popcon-graph.php?packages=fbreader
https://tracker.debian.org/pkg/fbreader
http://packages.debian.org/sid/evince
http://qa.debian.org/popcon-graph.php?packages=evince
https://tracker.debian.org/pkg/evince
http://packages.debian.org/sid/okular
http://qa.debian.org/popcon-graph.php?packages=okular
https://tracker.debian.org/pkg/okular
http://packages.debian.org/sid/x11-apps
http://qa.debian.org/popcon-graph.php?packages=x11-apps
https://tracker.debian.org/pkg/x11-apps
http://packages.debian.org/sid/x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
https://tracker.debian.org/pkg/x11-utils
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$ LANGUAGE=C xdg-user-dirs-update --force

REIFFIREMBHERFIBER. S xdg-user-dirs-update(l),
Bid4m3iE”~/ .config/user-dirs.dirs”, {RBEBEREINRE NEMRBFE, &0 user-dirs.dirs(s),

7.6 F{K

YF Debian WA, BIFZEAMEKEFAREE. APXIRENEBRENSR, EHEEZRAMHELLTENFR, It
5N, TR EEE ISR GUL (BKEFBE ) NARFRES.

Debian Z4{EF FreeType 2.0 FESRMIHE LT 2 K BAIER, FITFREMITEN:

« Type 1 (PostScript) F& EA =R NE/RHL (ERSEFIIEN)
* TrueType F ERA TR NE/REHL PFINEFEER)
« OpenType F& A=K NZE/RHEL (FIEEEER)

7.6.1 EmiFA

THNREENRIEEEZPAPEFESNREFTR, FFBIIEMRHRRIEIRRE (metric compatibility ) F1FHZESE,
REBNFRBEETREAIT. FEEH Cyril F7, REEFRNAEFRBRFNFERMEMN, XEFFREBRATHRS
RRMLRIKITED,

XE:

« "MCM” TRR” SRR ENFAREHERIER RS

« "MCMATC” R MERIBMLHIZFE{R : Arial, Times New Roman, Courier New HEWRISIRFER”
« "MCAHTC” R7R” 1 Adobe IZtAI=F{K: Helvetica, Times, Courier HERRIEIRFED”

« AFAREAIINBFRINBRERNFARES M FENEMEARERE (1FF: M KRR Medium EF, FIREHEE
EIERE ),

« 7 mono FRERIZPRY P RIRFATFHIZPR, 8EBAEMIIK570770” F1717/" 1117,
« ttf-mscorefonts-installer ¥4 8 T 2%k &7 Core fonts for the Web” %2 Arial, Times New Roman, Courier
New, Verdana, ... , XEEZRIWFREIE, BRIEFREHOLRIE.

WZFIRALT F4K, B URW Nimbus %3 Bitstream Vera B M IR,

N
MRMEVESIMEFEZENFTHREEE L EAMNFHRFIRE, 15EA aptitude £ Tasks” -> "Localization” FHEEEE
SMEBRIR, FRREGBIE " Depends:” 2’Recommends:” I, ZEAMEESHREEEAREEREEREE,



https://freetype.org
https://zh.wikipedia.org/wiki/PostScript_fonts#Type_1
https://en.wikipedia.org/wiki/Bézier_curve
https://zh.wikipedia.org/wiki/TrueType
https://en.wikipedia.org/wiki/Bézier_curve
https://zh.wikipedia.org/wiki/OpenType
https://en.wikipedia.org/wiki/Bézier_curve
https://zh.wikipedia.org/wiki/Arial
https://zh.wikipedia.org/wiki/Times_New_Roman
https://zh.wikipedia.org/wiki/Courier_(typeface)
https://en.wikipedia.org/wiki/PostScript_fonts
https://zh.wikipedia.org/wiki/Core_fonts_for_the_Web
https://zh.wikipedia.org/wiki/Arial
https://zh.wikipedia.org/wiki/Times_New_Roman
https://zh.wikipedia.org/wiki/Courier_(typeface)
https://zh.wikipedia.org/wiki/Courier_(typeface)
https://zh.wikipedia.org/wiki/Verdana
https://zh.wikipedia.org/wiki/URW_Type_Foundry
https://zh.wikipedia.org/wiki/Bitstream_Vera

Debian £%& Fift 123 /236
KHE MITE KN | sans serif mono FIRER

. [=]

fonts-cantarell V:216, 579 59 ) ) (iantarell (GNOME 3, &
1:306 =)

' Noto fonts (Google, B

fonts-noto 1:153 31 61 63 40 CIK M ZiES)
DejaVu (GNOME 2,
fonts-dejavu 1:421 35 58 68 40 MCM: Verdana, ¥ &
Bitstream Vera)
V130 Liberation & FHF
fonts-liberation2 1_427 ’ 15 56 60 40 LibreOffice (Red Hat,
: MCMATC)
Chrome OS: Arimo, Tinos
fonts-croscore V:20, 1:40 5274 56 60 40 #0 Cousine (Google,
MCMATC)
fonts-crosextra- o Chrome BEfER 4 Carlito
carlito Vi2L L1311 2696 ) 57 ) ) (Google, MCM:Calibri )
Chrome I2ER &
fonts-crosextra- ) Caladea (Google,
caladea 1:128 347 ) = ) MCM:Cambria ) (REHI
TF)
o GNU FreeFont (F &
fonts-freefont-ttf V.76, 1:218 14460 | 57 59 40 URW Nimbus)
Debian E55 £,
. Vi123, . faplas N
fonts-quicksand 392 56 - - Quicksand (B/~, REH
1:438 = s
TZFH)

o BRERBEITH—1NF
fonts-hack V:24,1:120 | 2508 - - 40 P & Hack (Facebook)
fonts-sil- 1:32 14345 | - 54 - Gentium SIL
gentiumplus
fonts-sil-charis .27 6704 - 59 - Charis SIL

V167 URW Nimbus (Nimbus
fonts-urw-base35 1_472 ’ 15560 | 56 60 40 Sans, Roman No. 9 L,

) Mono L, MCAHTC)
fonts-ubuntu V:2, .5 4339 | 58 - 33P Ubuntu F& (B7R)
fonts-terminus V:0, 1.3 452 - - 33 Cool retro ZZim—F N
ttf-mscorefonts- TEHMRFEFEFER

. . b}
installer V:1, 1:49 85 567 60 40 (RT)

Table 7.4: & &R TrueType 1 OpenType F{A%FT
e ATE NN 15t BR
libfreetype6 V:560, 1:997 | 938 FreeType ZIAMIS L E
libfontconfigl | Vi554,1:849 | 587 Fontconfig FIFECE B
fontconfig V:437,1.721 | 680 fc-*: Fontconfig L 1TAR S
font-manager V:2,1:8 1022 Font ZI225: Fontconfig GUI (EIFFHFR@E ) @i s
naUtllus_font_manQJQ&E:O 37 Font EIE 2% Y Nautilus &

Table 7.5: & BMIFARIMEFB R KA RIIR



https://zh.wikipedia.org/wiki/Sans-serif
https://zh.wikipedia.org/wiki/Serif
https://zh.wikipedia.org/wiki/Monospaced_font
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
https://tracker.debian.org/pkg/fonts-cantarell
https://zh.wikipedia.org/wiki/Cantarell_(typeface)
http://packages.debian.org/sid/fonts-noto
http://qa.debian.org/popcon-graph.php?packages=fonts-noto
https://tracker.debian.org/pkg/fonts-noto
https://zh.wikipedia.org/wiki/Noto_fonts
http://packages.debian.org/sid/fonts-dejavu
http://qa.debian.org/popcon-graph.php?packages=fonts-dejavu
https://tracker.debian.org/pkg/fonts-dejavu
https://zh.wikipedia.org/wiki/DejaVu_fonts
https://zh.wikipedia.org/wiki/Verdana
https://zh.wikipedia.org/wiki/Bitstream_Vera
http://packages.debian.org/sid/fonts-liberation2
http://qa.debian.org/popcon-graph.php?packages=fonts-liberation2
http://qa.debian.org/popcon-graph.php?packages=fonts-liberation2
https://tracker.debian.org/pkg/fonts-liberation2
https://zh.wikipedia.org/wiki/Liberation_fonts
https://zh.wikipedia.org/wiki/LibreOffice
http://packages.debian.org/sid/fonts-croscore
http://qa.debian.org/popcon-graph.php?packages=fonts-croscore
https://tracker.debian.org/pkg/fonts-croscore
https://zh.wikipedia.org/wiki/Croscore_fonts
https://zh.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
https://tracker.debian.org/pkg/fonts-crosextra-carlito
https://zh.wikipedia.org/wiki/Croscore_fonts
https://zh.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
https://tracker.debian.org/pkg/fonts-crosextra-caladea
https://zh.wikipedia.org/wiki/Croscore_fonts
https://zh.wikipedia.org/wiki/Croscore_fonts
https://zh.wikipedia.org/wiki/Cambria_(typeface)
http://packages.debian.org/sid/fonts-freefont-ttf
http://qa.debian.org/popcon-graph.php?packages=fonts-freefont-ttf
https://tracker.debian.org/pkg/fonts-freefont-ttf
https://zh.wikipedia.org/wiki/GNU_FreeFont
https://zh.wikipedia.org/wiki/URW_Type_Foundry
http://packages.debian.org/sid/fonts-quicksand
http://qa.debian.org/popcon-graph.php?packages=fonts-quicksand
http://qa.debian.org/popcon-graph.php?packages=fonts-quicksand
https://tracker.debian.org/pkg/fonts-quicksand
https://fonts.google.com/specimen/Quicksand
http://packages.debian.org/sid/fonts-hack
http://qa.debian.org/popcon-graph.php?packages=fonts-hack
https://tracker.debian.org/pkg/fonts-hack
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
https://tracker.debian.org/pkg/fonts-sil-gentiumplus
https://zh.wikipedia.org/wiki/Gentium
http://packages.debian.org/sid/fonts-sil-charis
http://qa.debian.org/popcon-graph.php?packages=fonts-sil-charis
https://tracker.debian.org/pkg/fonts-sil-charis
https://zh.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
https://tracker.debian.org/pkg/fonts-urw-base35
https://zh.wikipedia.org/wiki/URW_Type_Foundry
https://zh.wikipedia.org/wiki/Nimbus_Sans
https://zh.wikipedia.org/wiki/Nimbus_Sans
https://zh.wikipedia.org/wiki/Nimbus_Roman_No._9_L
https://zh.wikipedia.org/wiki/Nimbus_Mono_L
http://packages.debian.org/sid/fonts-ubuntu
http://qa.debian.org/popcon-graph.php?packages=fonts-ubuntu
https://tracker.debian.org/pkg/fonts-ubuntu
https://zh.wikipedia.org/wiki/Ubuntu_(typeface)
http://packages.debian.org/sid/fonts-terminus
http://qa.debian.org/popcon-graph.php?packages=fonts-terminus
https://tracker.debian.org/pkg/fonts-terminus
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
https://tracker.debian.org/pkg/ttf-mscorefonts-installer
https://zh.wikipedia.org/wiki/TrueType
https://zh.wikipedia.org/wiki/OpenType
http://packages.debian.org/sid/libfreetype6
http://qa.debian.org/popcon-graph.php?packages=libfreetype6
https://tracker.debian.org/pkg/libfreetype6
https://freetype.org
http://packages.debian.org/sid/libfontconfig1
http://qa.debian.org/popcon-graph.php?packages=libfontconfig1
https://tracker.debian.org/pkg/libfontconfig1
https://zh.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/fontconfig
http://qa.debian.org/popcon-graph.php?packages=fontconfig
https://tracker.debian.org/pkg/fontconfig
https://zh.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/font-manager
http://qa.debian.org/popcon-graph.php?packages=font-manager
https://tracker.debian.org/pkg/font-manager
https://github.com/FontManager/font-manager
https://zh.wikipedia.org/wiki/Fontconfig
http://packages.debian.org/sid/nautilus-font-manager
http://qa.debian.org/popcon-graph.php?packages=nautilus-font-manager
https://tracker.debian.org/pkg/nautilus-font-manager
https://github.com/FontManager/font-manager
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7.6.2 F{RHIE(L

Debian {#F FreeType RMF&{LFK, ERNFARIZEZME Fontconfig FAEE FERH,

N
—LEFRIRFEL, LU0 fonts-noto*, RRBASHIFR, FRIMRFHEEFRRGENER, BHEEEER
BB TR, BT Han unification FEHA—REXF, —& Unicode BRIRHIERE S F, FHEENFES

RS BEERN Fontconfig LR, — MRS ATRNERRE CIK FHEEZRPHI"U+3001 IDEOGRAPHIC
COMMA” #1"U+3002 IDEOGRAPHIC FULL STOP”, {REEmS{ER GUI (BFRAFRE ) FAREESE (font-manager)
81 2 VA B TR R R AR 53X A Bl R B 2

RP] AN B L 1T F IR B IR,

« {FH “fc-match(1)” && fontconfig FIZKIAFEIR
- {EF “fc-list(1)” EBEMGRIAM fontconfig F&

REEB N A iR EFIFEEENRT, EXEDiFFH. S0 fonts.conf(5),

1.7

&
illg

Linux EXE85 GUI (B2 -5 ) MAEIE Debian B9JE £, BUZ#HGEIIAFE.

+ Applmage -- £ 75121THY Linux %A
« FLATHUB -- Linux N, fi2XE

« snapcraft -- Linux ¥ A& 5

F

H
MIXEELSRE) TEFI AR, Br]seBEMBRIIETRRG.

Yt Debian FE HIRMHRVIEAEZIFE, ILTHGBAND R, B LEFENER, FARHXEBER—NT/F0E
525, H Debian REMEFBAENARFENY DA LREERNE, MR,

BTN ZHEBIRBE B NG, sERER PEINE AL, EBEMA Linux T2FMUNFER, (S0E 475 T ),

« X+F AppImage F1—Lt FihFuh kA —i# S, &£ FTEE B firejail Biz{T,

« XfF M FLATHUB R8Zi# %I, EFlapak BBITEANL (AREFIEE. )

« XtF M snapcraft KRB —##&l, 7£ Snap BEEEITEAN], (AFEFIERE. MEETIFHE (daemon) FE. )
xdg-desktop-portal 4B HiE AN R EIFHER M —NMR/ER APL, £ 0L xdg-desktop-portal (flatpak) F1 xdg-
desktop-portal (snap) o

BENOEMERAMESEFINRER A LVNAREFIEERSR, XENNAREFUEERRIGLZINZESITHRITH.

—% XM GUI (BIFAFRE ) fARERF, tEiiX Debian ERIMTTNSEEE, HERNESMER TIORIMERA, XHILE
MNEEMEF.



https://freetype.org
https://zh.wikipedia.org/wiki/Fontconfig
https://zh.wikipedia.org/wiki/中日韓統一表意文字
https://zh.wikipedia.org/wiki/Unicode
https://zh.wikipedia.org/wiki/Glyph
https://github.com/FontManager/font-manager
https://appimage.org/
https://www.flathub.org/
https://snapcraft.io/
https://zh.wikipedia.org/wiki/Sandbox_(computer_security)
https://firejail.wordpress.com/documentation-2/appimage-support/
https://firejail.wordpress.com
https://zh.wikipedia.org/wiki/Flatpak
https://zh.wikipedia.org/wiki/Snap_(software)
https://github.com/flatpak/xdg-desktop-portal
https://snapcraft.io/docs/xdg-desktop-portals
https://snapcraft.io/docs/xdg-desktop-portals
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eSS TE KV | 5HER

flatpak V:65, .70 7499 | Flatpak SN FATEFAC B IELR

gnome-sof tware- plk‘/‘:’z]o?i:%atpa'im GNOME #4283 Flatpak 235

snapd V:67,1:70 60022 | JEFH snap REBRIEETIFETE (daemon ) F1TEH

gnome-software-plygin,snap | 1, | oNOME S &IBSRH Snap 555

xdg-desktop-portal.,;s 1364 | 1936 | Flatpak & Snap IS EEERL 1P

xdg-desktop-portal: gtk g, | 715 | gtk (GNOME) 9 xdg-desktop-portal 512

xdg-desktop-port a%?é%‘??ﬂz 1438 | Qt (KDE) B9 xdg-desktop-portal f5 i

xdg-desktop-port a}/?(y\,l Hl 135 wlroots (Wayland) A9 xdg-desktop-portal [5 i
firejail Vi1, L4 1771 | 0 Applmage —#2fEFARY SUID Z 2P EFEF firejail

Table 7.6: ERKPEIMBNBARRGEIIR

L/RESD] MITE KAV | Y 1iBE
gnome-remote-deskiap ;.51 | o658 | rRDP GNOME EF2 S R i%
xrdp V22, 1:24 3202 | RDP xrdp, IEFERE X (RDP) fR35 28
x1ivnc V36, [:23 2107 | RFB (VNC) | x1lvnc, \EFfEMZEFMY (VNC) fR53 38
tigervnc-standalopg-gerver | oeo | RER (VNC) | TigerVNC, SERRMEETEIY (VNC) RS S
gnome-connectionsy., ;. 1356 ?;&;?FB GNOME T2 SE= i
RDP, RFB
vinagre V:2, 1:68 4249 | (VNQ), Vinagre: GNOME 1Zf2 RE & F ik
SPICE, SSH
RDP, RFB
. (VNC), . s—10 b a Al
remmina V:15, 1:72 953 SPICE Remmina: GTK iZf2 £ H & Fim
SSH, ...
krdc Vi1, I:17 3873 ?\];)1\1;{;?1?13 KRDC: KDE iILf2RHE Fif
RDP, RFB e ‘
’ : \]37C Y
guacd V:0, 1:0 83 (VNC), SSH gﬁﬁig““mde AEPIRILIEZREMR
/HTMLS5
. . OGN =T EES IZFHIRERGR GUI ERE
virt-viewer V5, I:52 1284 | REB(VNO), | BHFLEIE R THEFHLR GULE:
SPICE F i

Table 7.7: & BENEFZISEIARSS IRTIR

B ATE NS 15 BR
sshd {£F
openssh-server | V:730,1:814 | 1804 | YEIN SSH fR%Bim (L£)
X11-forwarnding
openssh-client | V:866,1:996 | 4959 | ssh -X SSHEFim (&)
xauth V:165,1:961 | 81 xauth XERXHGHIER
X11-XServer-utils,,, 1578 | 568 | xhost X PR i al sl

Table 7.8: E1EE X RRBIHMAR



http://packages.debian.org/sid/flatpak
http://qa.debian.org/popcon-graph.php?packages=flatpak
https://tracker.debian.org/pkg/flatpak
https://zh.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
https://tracker.debian.org/pkg/gnome-software-plugin-flatpak
http://packages.debian.org/sid/snapd
http://qa.debian.org/popcon-graph.php?packages=snapd
https://tracker.debian.org/pkg/snapd
https://zh.wikipedia.org/wiki/Snap_(software)
http://packages.debian.org/sid/gnome-software-plugin-snap
http://qa.debian.org/popcon-graph.php?packages=gnome-software-plugin-snap
https://tracker.debian.org/pkg/gnome-software-plugin-snap
http://packages.debian.org/sid/xdg-desktop-portal
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal
https://tracker.debian.org/pkg/xdg-desktop-portal
http://packages.debian.org/sid/xdg-desktop-portal-gtk
http://qa.debian.org/popcon-graph.php?packages=xdg-desktop-portal-gtk
https://tracker.debian.org/pkg/xdg-desktop-portal-gtk
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
https://tracker.debian.org/pkg/xdg-desktop-portal-kde
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
https://tracker.debian.org/pkg/xdg-desktop-portal-wlr
https://github.com/emersion/xdg-desktop-portal-wlr
http://packages.debian.org/sid/firejail
http://qa.debian.org/popcon-graph.php?packages=firejail
https://tracker.debian.org/pkg/firejail
https://zh.wikipedia.org/wiki/AppImage
https://firejail.wordpress.com
http://packages.debian.org/sid/gnome-remote-desktop
http://qa.debian.org/popcon-graph.php?packages=gnome-remote-desktop
https://tracker.debian.org/pkg/gnome-remote-desktop
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://wiki.gnome.org/Projects/Mutter/RemoteDesktop
http://packages.debian.org/sid/xrdp
http://qa.debian.org/popcon-graph.php?packages=xrdp
https://tracker.debian.org/pkg/xrdp
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/Xrdp
http://packages.debian.org/sid/x11vnc
http://qa.debian.org/popcon-graph.php?packages=x11vnc
https://tracker.debian.org/pkg/x11vnc
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/X11vnc
http://packages.debian.org/sid/tigervnc-standalone-server
http://qa.debian.org/popcon-graph.php?packages=tigervnc-standalone-server
https://tracker.debian.org/pkg/tigervnc-standalone-server
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/TigerVNC
http://packages.debian.org/sid/gnome-connections
http://qa.debian.org/popcon-graph.php?packages=gnome-connections
https://tracker.debian.org/pkg/gnome-connections
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://apps.gnome.org/Connections/
http://packages.debian.org/sid/vinagre
http://qa.debian.org/popcon-graph.php?packages=vinagre
https://tracker.debian.org/pkg/vinagre
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://zh.wikipedia.org/wiki/Secure_Shell
https://zh.wikipedia.org/wiki/Vinagre
http://packages.debian.org/sid/remmina
http://qa.debian.org/popcon-graph.php?packages=remmina
https://tracker.debian.org/pkg/remmina
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://zh.wikipedia.org/wiki/Secure_Shell
https://zh.wikipedia.org/wiki/Remmina
http://packages.debian.org/sid/krdc
http://qa.debian.org/popcon-graph.php?packages=krdc
https://tracker.debian.org/pkg/krdc
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.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
https://tracker.debian.org/pkg/guacd
https://zh.wikipedia.org/wiki/Remote_Desktop_Protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.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
https://tracker.debian.org/pkg/virt-viewer
https://zh.wikipedia.org/wiki/RFB_protocol
https://zh.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://zh.wikipedia.org/wiki/Virt-manager
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
https://tracker.debian.org/pkg/openssh-server
https://zh.wikipedia.org/wiki/Secure_Shell
http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
https://tracker.debian.org/pkg/openssh-client
https://zh.wikipedia.org/wiki/Secure_Shell
http://packages.debian.org/sid/xauth
http://qa.debian.org/popcon-graph.php?packages=xauth
https://tracker.debian.org/pkg/xauth
http://packages.debian.org/sid/x11-xserver-utils
http://qa.debian.org/popcon-graph.php?packages=x11-xserver-utils
https://tracker.debian.org/pkg/x11-xserver-utils
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7.8 mIERME
7.9 X RBimEE
BLMAEMNTIREN EMNAERED X RS ( BIEAHENR xwayland ),

7.9.1 X RBimAitER

A X OB ARIN A, fEi8@id At UNIX i BERFHITAMER, KifaAh X fRSiE, X0] AiETH
B access cookie FUFSISIHESRIZIN, 12 ERMI B IEIT”$XAUTHORITY” MMETLEME, X ERIEIT”$DISPLAY” IF
BTEWRE, HTXENBETSEEFESRKEMNRE, FEERTIEE. HlWl, TEHY”gitk”,

username $ gitk

=z
=)

3FF xwayland, XAUTHORITY BZE{L"/run/user/1000/ .mutter -Xwaylandauth.YVSU30” f1&,

7.9.2 X RBIFTIZiERE
B X OMYEEIE M AisE A X BSEER, B X11 5815,
. EARMENPITH—4 gnome &1,

- BETIEGS, BITHE -X R ssh(1), B S5RiZiESR0EE,

localname @ localhost $ ssh -q -X loginname@remotehost.domain
Password:

- B TGS, EERBBRAET - X ZARER, flm “gitk”,

loginname @ remotehost $ gitk

EXANAFEITUERRBIZE X ERIENEL, HETERET —/N&ih UNIX IBEEFHITAMER,
S D48 SSH/SSHD 895 6.3 35,

e
@ MTFREMER, 7 Debian R4 L, FI2 TCPIP EHE X RSH, ERRRAN, RSB EHEML
E'xhost + REMEAl. WREBVENE, WREBA XODMCP &,

7.9.3 X fR% 1% chroot &%

FEE— MR (EEE0 chroot ), {EMA X O HMXBIR A ARIE—ENE X BRSim, 1#XXXMGLiEAD, EBER
xhost #HITEL2HIZN, BIT(FEA User-based access , FIGNFEAY gitk”,

username $ xhost + si:localuser:root ; sudo chroot /path/to
# cd /src

# gitk

# exit

username $ xhost -



https://en.wikipedia.org/wiki/X_Window_authorization#Cookie-based_access
https://zh.wikipedia.org/wiki/Transmission_Control_Protocol
https://zh.wikipedia.org/wiki/Internet_Protocol
https://zh.wikipedia.org/wiki/X_display_manager
https://zh.wikipedia.org/wiki/X_Window_authorization#User-based_access
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7.10 EINGHR

BINE A ZIBINER, &
BINEEISEIBINENR, SHE 11.6 75,

D%

1.44 T,

—LRSITHH S HERIFF MR (2 RFEIER ),

NG
wHa TITE BX | HriBEH i8R

I\
xsel V:9, [:42 55 X X EFENHLTEO (HER)
xclip V:12, 1:63 62 X X EBERSLSTED (HER)

- - . B[] RS 7=1=
wl-clipboard — 16 Wayland wl-copy wl-paste: Wayland BIEIR FIfs S 1Ti%
o Linux =&l | & Linux EH18 ERREGRSHNEETIRH#IE

gpm V:10, 1:12 521 & ( daemon )

Table 7.9: #FF B MAIRAE RIZFF TR



http://packages.debian.org/sid/xsel
http://qa.debian.org/popcon-graph.php?packages=xsel
https://tracker.debian.org/pkg/xsel
http://packages.debian.org/sid/xclip
http://qa.debian.org/popcon-graph.php?packages=xclip
https://tracker.debian.org/pkg/xclip
http://packages.debian.org/sid/wl-clipboard
http://qa.debian.org/popcon-graph.php?packages=wl-clipboard
https://tracker.debian.org/pkg/wl-clipboard
https://wiki.gnome.org/Initiatives/Wayland/PrimarySelection
http://packages.debian.org/sid/gpm
http://qa.debian.org/popcon-graph.php?packages=gpm
https://tracker.debian.org/pkg/gpm
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Chapter 8

FRACANZ1t{L

-H

— MR ARGE ZESL (MI7N) AAMIES 25, BT 2 MR,

» EFFE (118N): FE— MR EEBIE S MES A,
« AL (LIN): E—MRERE—MEERIESIFE,

Wi
7£ multilingualization ( 21851t ). internationalization ( EPFR{t ) #0 localization ( &itaft, ) #, F 17, 18, % 10
FEE'mM” M0, " A0, 07 A0 g, EfMENRRA M17N, 118N 1 L1I0N, ATnESI BRI ,

8.1 ESIE

ERZHERMCITH, BRETEEMETE7SLANG” RZIHFAME, BSMEMLPRZHF, K libc FERHENIF
M, HERZE locales 5 locales-all #4El, locales MEGBEEWIE LA,

90 locales 5% locales-all MHBIIRBLRR, IFHESMENRMEX, RAERA US HiBBR, HiZAsCl
REIBERE. XMTRISLANG” HiRE J9”LANG=", "LANG=C” 8X”LANG=POSIX” [E,

GNOME 1 KDE EHR KGR ZSIESH, t{1Bid I8 UTF-8 HIBRIMERRML, FiBiT gettext(l) Mg #tEHE
SERAM, BXEE I URIRII A LR EREH,

B #ifY Debian £@E GUI (BB FRE ) 24 BEE GUI IMERIREIESIMEN”LANG=XX_YY.UTF-8", IXE&, "xx”
= SO 639 iIBEEE , ”YY” 2 1S0 3166 EFRMX A, XLEEHRERHEA GUI WiFIERIRE, FNTIERFIVITH.
S0% 152 %

8.1.1 UTF-8 EEmMEMERIRIE

RIEBHUXARIERIAR ASCII, EWNREBEREBHY, LT 127 NFF (ER 7 il ),
BELRSR AR B S IE ASCI 1, FIUNMMEHMINZSGS|SHE ASCI RENATARY,

b’’"“b’"double quoted textb’’”b’’ is not ”“double quoted ASCII”
b’"*b’"single quoted textb’’’'b’’ is not ’‘single quoted ASCII’

ATERBEZER, FEERENFEBAGHAREZISES. (80IF 11.2),
Unicode FRFER A 21 B SSEERER/LERBALEHFER (HI180, +7-3#6189 0 2 10FFEF ),



https://zh.wikipedia.org/wiki/Internationalization_and_localization
https://zh.wikipedia.org/wiki/Internationalization_and_localization
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/ISO_639-1
https://zh.wikipedia.org/wiki/ISO_3166-1
https://zh.wikipedia.org/wiki/Unicode
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NARYRIE Z 4 UTF-8 1 Unicode BB RIEREEI — NS IERY 8 I EUIBIR, FREHIRE ASCIH BUIBELIER A, XAME
UTF-8 fE A IR HEZEFRIERE, UTF 3R7R Unicode 35348 ( Unicode Transformation Format ), = ASCII £ A IEL:
¥R UTF-8 B8, EEHMEI ASCII R2—HMASTIK/N, FiLARRE UTF-8 IBEIMEASBEAEX.

£ UTF-8 IBEMMRE T REBMNARER, RRIUERMREIMEXATIE, EMEXRNFERNBN ELEZNEAE,
WTE”’LANG=Fr_FR.UTF-8” iESIME T, gedit(l) (GNOME REMIXAYRIEER) AEE B R ImIBN X F T AR,
MERNERREE,

BR

Fir R en_US.UTF-8” FIZBIMERC ' POSIX” B IMEENMERIMERN US RER, ENEHIFESEEAMN
ARG, 7ELIPENC RHiTHE, MNRIFANNAELIE ASCI FFF, BERNTEMATHEMAIE UTF-8 RBIESR, 7
Debian F{EHIENRER"C.UTF-8" iBSIAE,

IR

—LEREFAESRF IBN EREREZNAT, IRENEN N TEREMNL, MAERSPER UTF-32(UCS4) R3ZH;
Unicode, #FB & MEIITIESIMERTIERN ASCI FHRBHZBRE 4 ~F T, B—X, (£/A UTF-8 ESIMEH
ARERRKT 40

8.1.2 ESWREMENLE

ATILRFARRE-ESUERE, ESMRRIEBO TN ESINERIEETRIE,
locales B BB EMERENESIMNEHIE, MEERTHEMNAEKLE:
# dpkg-reconfigure locales
ZdiRER 2 M PR,
L. ERERENESIMERIERIF H Z#HGIN. (FRIAZELE2—1 UTF-8iB5IR)

2. BigEIEE “/etc/default/locale” RIBERAINANIESIME(EL PAM FH (S 45 T,

1REE”/etc/default/locale” BEMALATCEIMEINESIME, sILA# GUI (BB FR@E ) MAREFR GUI B
BERE,

EE
FRERNBIERRIB RS LB “/usr/share/i18n/SUPPORTED” 3R i, tk, "LANG=en_uUS"
Z”LANG=en_US.IS0-8859-1",

locales-all MG B EMEMRIFVIESIMERIE, ERREIE"/etc/default/locale”, {REJEELEEL R
locales #R¥&E,

RBR
—ULE Debian R&1THRM locales EE, BESEMEIESIMENTARIFFHNIESIMBELRIE, H THEIUXEN
RGMIE, REEFRMRTE Debian %23 locales # locales-all 3REEL,

8.1.3 NXHR&4miL

WFEBEFEAMNRIERR (BUE 10.1.7 ), (FEEEANIANRDEHXGRE. B24001F, NMERETE, mount(8)
{RRi% viat XHFR L R CP437. (RFEBL X R RMIFAMIEHIZTIRERAUTE-8 2 CP932.



https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/UTF-32/UCS-4
https://zh.wikipedia.org/wiki/File_Allocation_Table
https://zh.wikipedia.org/wiki/Code_page_437
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/Code_page_932
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B
£ GNOME XXM EEIMET, ZHBNEH MK U 28, ROTCREXHMEREDR, fEHEmLEn
ElfR, sSd5"Drive”, "Setting”, #i A utf8” Z"Mount options:”. HiX4 U BT RIEEMR, UTF-8 ZiaTLA T,

pE=1
MRFEAR —NRGE, ZEBNEHVIE UTF-8 AR TR, IE ASCH FRHMIXH B T FERZEIBR 1SO-8859-1
3}, eucJP RYmHE. 153 KN AR T BIBMh14E%E UTF-8. £0%E 11.1 9.

AEEIAEAR T, Samba XWHEIZE Fim (Windows NT, 200x, XP) f§£F Unicode, {BXZHIZE Fifm (DOS F1 Windows 9x/Me)
f£F3 CP850. RJLATE”/etc/samba/smb.conf” X4 EMH, {#A”dos charset” RXTEEFIRANXMNERIAGRID, LE
Wik, CP932 BRAHIE,

8.1.4 LSRN EIES

£ Debian RAHF B RVIFS XHEXAGEEGIIFEE, L(LUNERER. IWEEFRHL. RBEFFMIT, GNU gettext(1)
S TREBRAT» M ENNERTIE,

aptitude(8) 2, “Tasks” - “Localization” 2t —NERANZHGIEHT RIIR, LNAREFIGENAMCERIMREE
BN,

ZEANEIF, fRE]AR SR manpages-LANG BRIXEARMY man FMITVER. M”/usr/share/man/it/” KizEY
programname 2 AX1EHY man FMTI, 1T FERRIE,

LANG=it_IT.UTF-8 man programname

BT $SLANGUAGE BT E, GNU gettext BERB BN ENFIBS MM ARTIR, Ha0:
$ export LANGUAGE="pt:pt_BR:es:it:fr”

FENEZ{ER, 20 info gettext , [#i%”The LANGUAGE variable” &1,

8.1.5 ESMERIE M

sort(1)# 1s(1) WFFFHFZIBESIFE locale 201, S H LANG=en_US.UTF-8,HIFAFHA->a->B->b...->Z->Z
IffE, MEH LANG=C.UTF-8, HEF{ERA ASCII Zi#&l A->B->. .. ->Z->a->b. .. [[iF,

ls() WEARINZIESIMER M (BI% 9.34 W),
date(l) EFRHERNRIESIMENZM, F140:

$ unset LC_ALL

$ LANG=en_US.UTF-8 date

Thu Dec 24 08:30:00 PM JST 2023
$ LANG=en_GB.UTF-8 date

Thu 24 Dec 20:30:10 JST 2023

$ LANG=es_ES.UTF-8 date

jue 24 dic 2023 20:30:20 JST

$ LC_TIME=en_DK.UTF-8 date
2023-12-24T20:30:30 JST

AEESWENHFIRSA—1#, thili, ZBESWHRER, —TR—82RA71,000.1”, MEZEESHMEFT, EE
A~A71.000,1”, REIUEBRFRIGEFEBEIXNMAE,

"$LANG” BT EME — MDA ETIRE SLC_*” TEXRES, XLEBETE NAEBRETIZEE “SLC_ALL”
LEMRBERES. BTSN locale(7) man FM0I., RIEMEBUMIEHEIREE ANEE, BEBMIIHRE
FI”$LANG” LEXRIZRE —1 UTF-8 B IIE,



https://zh.wikipedia.org/wiki/ISO/IEC_8859-1
https://zh.wikipedia.org/wiki/Extended_Unix_Code
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/Samba_(software)
https://zh.wikipedia.org/wiki/Code_page_850
https://zh.wikipedia.org/wiki/Code_page_932
https://zh.wikipedia.org/wiki/Gettext
https://zh.wikipedia.org/wiki/Gettext
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8.2 I

8.2.1 Linux IZHIEFM X EOMBEERA

Debian 245 v] LA{EF keyboard-configuration # console-setup GBI E S MNERMLEBERERE,

# dpkg-reconfigure keyboard-configuration
# dpkg-reconfigure console-setup

WF Linux 3Z2H 88 X BORSE, XEEHE/etc/default/keyboard” F1”/etc/default/console-setup”
BMRESH. IMAEE Linux BHEFR, F23E ASCIL FF, SEFSEIMNESERNESFERF, JUER
EHE. AlGr i Fl LHEH RBAEA,

8.2.2 Wayland #E&2#A

Wayland RE %% £ GNOME, £ 8.2.1 TALZFIERIBHRIMIES. Bus AMIZHIMES, BEHFENES.
GNOME £ mEFBHRE BLIKEI X R BT gnome-shel1” ##%E”ibus” , ”ibus” WX E LR EHERM setxkbmap
#0 XKB EININEE, WRESHEEBWA, TEEM’GNOME Settings” 2{”’GNOME Tweaks” ig& ibus,

EF =1
R ibus #GE, BMEEETESN X WEERMIET, @id setxkbmap BEMESN X #E, HEl ibus BE,
{REEMBREAERM ibus, #MA im-config IRBHMAEZR"None’, EZSEE, S0 Debian £E: #E,

8.2.3 IBus XEMMINE

GNOME fRHEIMEBIT gnome -shell” #&E"ibus”, ibus” WFHNERE, B—NFIERE,
BMAZMBES I NARFIGEREZNT:

Keyboard Application
| N
I I
+-> Linux kernel -> Input method (ibus) -> Gtk, Qt, X, Wayland
+-- Engine--+

FEZ Bus FIERS I ZRERTIR,

ES=

WFHIZ, "fecitx5” AR —MNERAVBMNIEESE, T Emacs FIFERZSIFE, "uim” slAR—MNERK., TiEW
A0, ReTEEEER im-config M—LRINIFIERE, Fkinput2” XEERN HINE {EJATE Debian EEHR
HFE, ERTEFRIMAIMER,

8.2.4 —MHEMAF

HAUMERIBME ("en_US.UTF-8”) FRMBXHANEZIEEEBH. TERE Wayland L) GNOME K £ 1Bus B8
i
1. TEEXBNEREE ibus-moze (5% ibus-anthy ), A im-config SHEFRIREGE,

2. ¥ Settings” — ”Keyboard” — “Input Sources” — 7E£”Input Sources” FE &”+” — ”Japanese” — ”Japanese mozc

(or anthy)”, AFET"Add”, MRELBREE.



https://zh.wikipedia.org/wiki/Dead_key
https://en.wikipedia.org/wiki/AltGr_key
https://zh.wikipedia.org/wiki/Compose_key
https://zh.wikipedia.org/wiki/Intelligent_Input_Bus
https://wiki.debian.org/Keyboard
https://zh.wikipedia.org/wiki/Input_method
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LRG3 mITE K ZHVBSE

ibus V:198,1:245 | 1723 | &M dbus RIRIA S NIESE

ibus-mozc Vi1, 1:3 944 HX

ibus-anthy V0, I:1 8856 [ E

ibus-skk V:0, I:0 242 EE

ibus-kkc V-0, 1.0 210 B £

ibus-libpinyin Vi1, 1:3 2761 | X (zh_CN)

ibus-chewing V:0, 1.0 247 A3 (zh_TW)

ibus-libzhuyin V:0, I.0 40995 | FAXX (zh_TW)

ibus-rime V:0, I.0 73 FX (zh_CN/zh_TW)

ibus-cangjie V:0, I:0 119 A (zh_HK)

ibus-hangul V:0, 1:2 264 X

ibus-libthai 1.0 90 =X

ibus-table-thai I:0 58 "X

ibus-unikey V:0, I:0 318 WEE

ibus-keyman V:0, .0 161 Zi18=: Keyman 5|2, 83T 2000 fiES

ibus-table V:0, I:1 2176 | IBus &R5|2&

ibus-m17n V0, I:1 395 ZiEs: HEE. WMAMAEEMNEE

Eﬁ;ﬁi'wmga& Vi50,1:100 | 1992 | Plasma 5 BIEASMEALE, BIABREIETRE
Table 8.1: 1Bus F1ERS | ZRE BT

3. REJLAERF S AR,

N~

. BEREAFPKF,
. BREE Ul TEZENR, REF—MAR
. {3 SUPER-SPACE R LRI NE 2 [8)131Tt])#%. (SUPER #1B%E & Windows ##.)

[©2 I |

N

MRGRHFEEBRYIBERE (shift-2 HBLAEE—N W3IEWRIE) LANIREFBRNEEIME, ELEMNT
2% Japanese” . {REEESTEMIERY “US” B2 (shift-2 IRBHEE— @ #7id ) LfEM Japanese mozc (3%
anthy)” #IAB X,

+ im-config(8) B F RE*X &8 A O Z”Input method”,

o k49, MFFPRY shell RMFT7im-config”,

« WNR&EBL M root MK RIE root IKEMIT, im-config8) RIMESBFIAREL
- im-config(8) itREMBMNEERRAEBIAMATEZRF T,

8.3 ERigiH

Linux 265 8 REEERERNFR. (REEEMRIFIANLIRIZES, FUW jfoterm(1), KMEIF GUI ZHIEHRERIF
BRAMES. )

REFENFRZRAWEA, GUI (BERFRE) MR (F 7 B) BBEREIR UTF-8 F1, ([RIBFARKRED
M WAIE, AWAPRIEZER. )



http://packages.debian.org/sid/ibus
http://qa.debian.org/popcon-graph.php?packages=ibus
https://tracker.debian.org/pkg/ibus
http://packages.debian.org/sid/ibus-mozc
http://qa.debian.org/popcon-graph.php?packages=ibus-mozc
https://tracker.debian.org/pkg/ibus-mozc
http://packages.debian.org/sid/ibus-anthy
http://qa.debian.org/popcon-graph.php?packages=ibus-anthy
https://tracker.debian.org/pkg/ibus-anthy
http://packages.debian.org/sid/ibus-skk
http://qa.debian.org/popcon-graph.php?packages=ibus-skk
https://tracker.debian.org/pkg/ibus-skk
http://packages.debian.org/sid/ibus-kkc
http://qa.debian.org/popcon-graph.php?packages=ibus-kkc
https://tracker.debian.org/pkg/ibus-kkc
http://packages.debian.org/sid/ibus-libpinyin
http://qa.debian.org/popcon-graph.php?packages=ibus-libpinyin
https://tracker.debian.org/pkg/ibus-libpinyin
http://packages.debian.org/sid/ibus-chewing
http://qa.debian.org/popcon-graph.php?packages=ibus-chewing
https://tracker.debian.org/pkg/ibus-chewing
http://packages.debian.org/sid/ibus-libzhuyin
http://qa.debian.org/popcon-graph.php?packages=ibus-libzhuyin
https://tracker.debian.org/pkg/ibus-libzhuyin
http://packages.debian.org/sid/ibus-rime
http://qa.debian.org/popcon-graph.php?packages=ibus-rime
https://tracker.debian.org/pkg/ibus-rime
http://packages.debian.org/sid/ibus-cangjie
http://qa.debian.org/popcon-graph.php?packages=ibus-cangjie
https://tracker.debian.org/pkg/ibus-cangjie
http://packages.debian.org/sid/ibus-hangul
http://qa.debian.org/popcon-graph.php?packages=ibus-hangul
https://tracker.debian.org/pkg/ibus-hangul
http://packages.debian.org/sid/ibus-libthai
http://qa.debian.org/popcon-graph.php?packages=ibus-libthai
https://tracker.debian.org/pkg/ibus-libthai
http://packages.debian.org/sid/ibus-table-thai
http://qa.debian.org/popcon-graph.php?packages=ibus-table-thai
https://tracker.debian.org/pkg/ibus-table-thai
http://packages.debian.org/sid/ibus-unikey
http://qa.debian.org/popcon-graph.php?packages=ibus-unikey
https://tracker.debian.org/pkg/ibus-unikey
http://packages.debian.org/sid/ibus-keyman
http://qa.debian.org/popcon-graph.php?packages=ibus-keyman
https://tracker.debian.org/pkg/ibus-keyman
https://keyman.com/
http://packages.debian.org/sid/ibus-table
http://qa.debian.org/popcon-graph.php?packages=ibus-table
https://tracker.debian.org/pkg/ibus-table
http://packages.debian.org/sid/ibus-m17n
http://qa.debian.org/popcon-graph.php?packages=ibus-m17n
https://tracker.debian.org/pkg/ibus-m17n
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
https://tracker.debian.org/pkg/plasma-widgets-addons
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8.4 FRIMETFREEBIKXNFR

BERLIESIMET, AELH. FRFENARRFHEIERERFLMATANEFER, IHERXSRLIRHHHE
AEBEEST (8 Unicode FrERT R #11 ),

1B DAL IX AN o) 3 :

- gnome-terminal: ENEW - BEXH - BER - MU - BEBEXHFF - F
« ncurses: REWIETE export NCURSES_NO_UTF8_ACS=0,



https://unicode.org/reports/tr11/
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Chapter 9

AIRIT

X8, MARREMNERRARNESRIT,

9.1 =hlEHI5

B-ET REFREBERIESG 81550,

REBDTEIEHI B RIE,

RHEE mITE X/ | 1HER
mc V:50, 1:209 1542 |[BHFE 13T
bsdutils V:519,1:999 | 356 script (1) ML RIERBIRRIE
screen V:71, 1:230 1003 | VT100/ANSI ZimizilZREE & Y Kim
tmux V:43,T:146 | 1180 | KRizEAMEEHE (A “Control-B” KE)
fzf V4, 116 3648 | IR AEIXES
fzy V:0, 1.0 54 R AT
riwrap V:1, I:15 330 B & readline FFERSRSITHE
Tedit V0, :11 331 B & readline BFIEMNGSTH R
rife V-0, .0 45 B & readline FERIG S1TE R
ripgrep V5, 1:19 5152 | mERENPREZEITEZFHHR, FEINITR
Table 9.1: Z¥HEHI B BNNIEFTIR
9.1.1 ;EMIRYICR shell ;&)

BIERMERA script(l) (BW5E 149 7)) LR shel [ENERF=E—NBERIFHFIIXGE, XLEERFHRIUETE
M7, £ col(l) F,

$ script

Script started, file is typescript

HHLEIRAE----- 3% Ctr1-D B script.

$ col -bx < typescript > cleanedfile

$ vim cleanedfile

BERWTFGURICR shell j&50:

+ {£F tee (£ initramfs B 2T FEH AT F):



http://packages.debian.org/sid/mc
http://qa.debian.org/popcon-graph.php?packages=mc
https://tracker.debian.org/pkg/mc
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
https://tracker.debian.org/pkg/bsdutils
http://packages.debian.org/sid/screen
http://qa.debian.org/popcon-graph.php?packages=screen
https://tracker.debian.org/pkg/screen
http://packages.debian.org/sid/tmux
http://qa.debian.org/popcon-graph.php?packages=tmux
https://tracker.debian.org/pkg/tmux
http://packages.debian.org/sid/fzf
http://qa.debian.org/popcon-graph.php?packages=fzf
https://tracker.debian.org/pkg/fzf
http://packages.debian.org/sid/fzy
http://qa.debian.org/popcon-graph.php?packages=fzy
https://tracker.debian.org/pkg/fzy
http://packages.debian.org/sid/rlwrap
http://qa.debian.org/popcon-graph.php?packages=rlwrap
https://tracker.debian.org/pkg/rlwrap
http://packages.debian.org/sid/ledit
http://qa.debian.org/popcon-graph.php?packages=ledit
https://tracker.debian.org/pkg/ledit
http://packages.debian.org/sid/rlfe
http://qa.debian.org/popcon-graph.php?packages=rlfe
https://tracker.debian.org/pkg/rlfe
http://packages.debian.org/sid/ripgrep
http://qa.debian.org/popcon-graph.php?packages=ripgrep
https://tracker.debian.org/pkg/ripgrep
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$ sh -i 2>&1 | tee typescript

- {EF gnome-terminal BINITE A, RIRAMNFEER,
« (£ screen #I"AA H” (BILE 9.1.2 17) R#HITIEFIGIER,

« FEAvVImEA”: terminal” HANLIFER, FEA"Ctr1-w N” NLRIRERREEEEER, EA”:w typescript”
BEEFESI— /XK.

« {£F emacs F1”M-x shell”, ”M-x eshell”, 3{”M-x term” KHAICRIZGHIE, FHC-x C-w’ BEHREBIIX
.

9.1.2 screen iI£F

screen(l) MERIF—NMNEIRE BT NHIE, L RIFIEFE shell HIZZIFHRTANERE. XER—MNAIA screen(l)
ERH=R.

1. ERB—MEENE,

2. EBENMEHIA LB screen,

3. {f£F AA c ("Control-A” %&7c”) £ screen FEIEMNEONITSMNMERF.

4. ¥ NA n ("Control-A” & "n”) RES 1 screen &0 [8l5E#k.

5. RA, MBPEBANLDR, EEANEEREEAMNTIE, MXLETHEFEERRR.
6. REJLABEIIEAI A RSB screen K&,

o BRI RRINE E

« A NA d ("Control-A” ##E7d”) AF L NZIEERREER

* %A NA DD ("Control-A” %&”DD”) 57& screen FRHER
7. IREFHERIE—MELEN (BHEARERILE ).
8. {f”screen -r” J35fl screen.

9. screen BARRAIEFM _ERIFTER screen @ OFFBEINGITIIER.

B
W RS EEREITT RN ERE, (RLUEE screen TEIEEEA, N AR AERFZEERILE—M#IE4 S
B17, HMEERREENERMLEE,

£ screen RIEE, RTHSRBINIFMBEREVMAT WAL XN HEFIEO, screen FIER KB REET /A
("Control-A”) fNEANE [NEFISH KBA. IEE - LEZNHORBEZICHE.

W2 screen(l).
£ tmux(1) , THESBRHSHINEE.
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BEYTEThRE 14ER

AN ? ERFFES (EREHE)

AA C EIE— R E OHF I BRENZE O
AA N v —1E0

AA P ERi—1&EH

AA O Zo=S&EMO

AA 1 15EM

AA W [EENGINIES

AA a FEREERARE Cul-A FHaiEad
AA h ESRiE ONEEIISE—XXHF
AA H Fia/ER Saim 02 XXEFIER
AR AX BIE L Tn (BRI

AA d ME&UwR 77 B screen S1E

AA DD D& screen RNEHELE R

Table 9.2: screen H241EFITR

9.1.3 TEEHRIENEE

E% 142 75, 2 MRIGAVFIRIEE B R(EFE, £ $COPATH F mc f#id,
MRIRERRMXATIRIET, MEBTNAMABEREZ. T fzf REE, £~/ .bashrc EEBETIIRE,

FZF_KEYBINDINGS_PATH=/usr/share/doc/fzf/examples/key-bindings.bash
if [ -f $FZF_KEYBINDINGS_PATH ]; then

. $FZF_KEYBINDINGS_PATH
fi

fign:

- REEBR/IMLIVRIEMA R R FER. FEKMA cd **” 51k Tab, ARMEHIRRIZEREZ, WAZBHIE
12FfFER, ttil s/d/b foo, WBRBEFRERZ, BURILIRIEEREN cd, RERIGEERIIERR,

- (REJCARSR/AVMERVIRIE, NaGSHhEEMER— <. HEMLITRRM FE Ctr1-R, ABRMREFREREEIG
L. MABDBSFENSR, Ll vim d, BEBWERED, ERXANEEREREEERNGS,

9.1.4 Readline 12
—UL55S, tbol /usr/bin/dash, ERVESITALERBRES], B rlwrap SiEENY T B1TRLEENS EEAYIE
I AERITHEE,

$ rlwrap dash -i

R —MERTERML dash Bz, ERZEMN bash FIRFIME,

9.1.5 RN

£ ripgrep REEHH rg(1) <, ERBMRNAEMMARIZRAD, BHT L grep() LERENER, €
ZHMATIMKZ#% CPU, ABHNERESINTIRERZEE—LEX M,

9.2 ZEfl vim

AERBIEE 1.48 BEIEAXRR vim(1) f5, EIH15E Bram Moolenaar BY”Seven habits of effective text editing (2000)” SRIE
f# vim N = ERRER,



https://www.moolenaar.net/habits.html
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9.2.1 RARFFHEES vim

vim B)ITHEEBWBZHNE, B Ex-BAN&GS, SRAEHASMSE, thil’set .. .7 RiRE vim &I,

X Ex-EAMEES, SEBER,N vimre XEEEEE, ZHR -~/ vimre” 5 git RIFHY"~/.vim/vimrec”, XE
B MEEEREF1:

""" Generic baseline Vim and Neovim configuration (~/.vimrc)

e - For Neovim, use ”“nvim -u ~/.vimrc [filename]”

R R e
let mapleader = * ' " :h mapleader

FEREIE TP IE AL IE I IR IE AL AL QR IE IE AL QR QR IE AL IE QRO IF AL QL QRO IE AL QR QX AEIE AL QR QX IE IE AL RE QX IF AL AL QR QR IF IE QL QRO IE AL AL QR OEAE AL AL OE OV IE AL QX QX OV AE AL AE OE IX IE AD OD OD OT IY
set nocompatible " th "cp -- sensible (n)vim mode

syntax on " th :syn-on

filetype plugin indent on " :h :filetype-overview

set encoding=utf-8 " :h 'enc (default: latinl) -- sensible encoding
""" current vim option value can be verified by :set encoding?

set backspace=indent,eol,start ” :h ’'bs (default: nobs) -- sensible BS

set statusline=%<%f%m%r%h%w%=%y [U+%04B]%21/%2L=%P , %2c%V

set listchars=eol:q,tab:b’'ob’’\ ,extends:b’’ob’’,precedes:b’'ob’’,nbsp:b’’'ab’’
set viminfo=!, '100,<5000,s100,h ” :h ’‘vi -- bigger copy buffer etc.

"rropick "colorscheme” from blue darkblue default delek desert elflord evening
""" habamax industry koehler lunaperche morning murphy pablo peachpuff quiet ron
""" shine slate torte zellner

colorscheme industry

"colorscheme default

set scrolloff=5 " th '"scr -- show 5 lines around cursor
set laststatus=2 " th 'ls (default 1) Kk

""" poolean options can be unset by prefixing "“no”

set ignorecase " h 'ic

set smartcase " th ’'scs

set autoindent " h "ai

set smartindent " :th 'si

set nowrap " th 'wrap

"set list " th ’"list (default nolist)

set noerrorbells " :h "eb

set novisualbell " th 'vb

set t_vb= " th "t_vb -- termcap visual bell

set spell " :h "spell

set spelllang=en_us,cjk " th 'spl -- english spell, ignore CJK
set clipboard=unnamedplus " th "cb -- cut/copy/paste with other app
set hidden " :h ’'hid

set autowrite " th "aw

vim B8 BRESREGSFE R P RY vimre XA B EECR, FI40:

<:::> VIR

ABEEFNIER, BAEZINEIANRYE,

""" Popular mappings (imitating LazyVim etc.)

"7 wWindow moves without using CTRL-W which is dangerous in INSERT mode
nnoremap <C-H> <C-W>h

nnoremap <C-J> <C-W>j

nnoremap <C-K> <C-W>k

silent! nnoremap <C-L> <C-W>1

T window resize

1B SHEILFITERIESIEF: ”Vim Galore”, ”sensible.vim”, ...



https://github.com/mhinz/vim-galore
https://github.com/tpope/vim-sensible
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nnoremap <C-LEFT> <CMD>vertical resize -2<CR>

nnoremap <C-DOWN> <CMD>resize -2<CR>

nnoremap <C-UP> <CMD>resize +2<CR>

nnoremap <C-RIGHT> <CMD>vertical resize +2<CR>

""" Clear hlsearch with <ESC> (<C-L> is mapped as above)
nnoremap <ESC> <CMD>noh<CR><ESC>

inoremap <ESC> <CMD>noh<CR><ESC>

" center after jump next

nnoremap n nzz

nnoremap N Nzz

" fast "jk” to get out of INSERT mode (<ESC>)

inoremap jk <CMD>noh<CR><ESC>

" fast "<ESC><ESC>" to get out of TERM mode (CTRL-\ CTRL-N)
tnoremap <ESC><ESC> <C-\><C-N>

T fast "jk” to get out of TERM mode (CTRL-\ CTRL-N)
tnoremap jk <C-\><C-N>

" previous/next trouble/quickfix item

nnoremap [q <CMD>cprevious<CR>

nnoremap ]q <CMD>cnext<CR>

mrropuffers

nnoremap <S-H> <CMD>bprevious<CR>

nnoremap <S-L> <CMD>bnext<CR>

nnoremap [b <CMD>bprevious<CR>

nnoremap ]b <CMD>bnext<CR>

7 Add undo break-points

inoremap , ,<C-G>u

inoremap . .<C-G>u

inoremap ; ;<C-G>u

"o save file

inoremap <C-S> <CMD>W<CR><ESC>

xnoremap <C-S> <CMD>W<CR><ESC>

nnoremap <C-S> <CMD>W<CR><ESC>

snoremap <C-S> <CMD>w<CR><ESC>

" petter indenting

vnoremap < <gv

vnoremap > >gv

""" terminal (Somehow under Linux, <C-/> becomes <C-_> in Vim)
nnoremap <C-_> <CMD>terminal<CR>

"nnoremap <C-/> <CMD>terminal<CR>

FEIEIE PP PN AL RE I IR IE AL QLR IE IE AL QR A IE AL AL QRO IE IE DL QR OEIE AL QR QX OEIE AL AR OEIF IE AL QR QR IE IR AL QX QX IF IE QL QX O IE AL QL QRO AE AL AR OE O IE AL QR QX IF AE AL AE OX OX IE AD OD I0 IT 1Y
if ! has('nvim’)

""" Toggle paste mode with <SPACE>p for Vim (no need for Nvim)
set pastetoggle=<leader>p

77" nvim default mappings for Vim. See :h default-mappings in nvim
""" copy to EOL (no delete) like D for d

noremap Y y$

""" sets a new undo point before deleting

inoremap <C-U> <C-G>u<C-U>

inoremap <C-W> <C-G>u<C-W>

"m"r<C-L> is re-purposed as above

" execute the previous macro recorded with Q

nnoremap Q @@

" repeat last substitute and *KEEP* flags

nnoremap & :&&<CR>

""" search visual selected string for visual mode
xnoremap * y/\V<C-R>"<CR>

xnoremap # y?\V<C-R>"<CR>

endif

AT ELEANEREEERNET, KIREFEERE: Backspace-##7=4ASCII DEL”, Delete-##/=4 Escape
sequence”,
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HEZNEE R ER PR vimre XEEEEDR, 5130

"mr Use faster ‘rg’ (ripgrep package) for :grep
if executable(”rg”)
set grepprg=rg\ --vimgrep\ --smart-case
set grepformat=%f:%1:%cC:%m
endif
FE TP IE I RE AT IR IR AL AF IR IR IR AL AF IR IR R AF IR IR AR AE IF IR IR ROV OX IR AR RF AR IR AR AL AF IR IR IR AT AX IR IR AL AF IR IR AR AF IF IR IR AF AP AR AR AE AT OF IR AR AF AV IR IR AE AT AP IR AE AT AT AL AL AT IT 1T
""" Retain last cursor position :h '”
augroup RetainLastCursorPosition
autocmd!
autocmd BufReadPost *
\ if line(”’\””) > 0 && line (”’'\””) <= line(”"$") |
\ exe "normal! g"\"" |
\ endif
augroup END
FEIFIE I RE AT IR IR R AF IR IR AL AL AF IR IR AR AT IR IR AEAF AF IR IR RE AV OX IR AR A AR IR AR ARV IR IR IR AL OX IR IR R AF IR IR AR AF IX IR AE A AL IR AR AE AT OF IR AR AL AV IR IR AX AT AP IEIE AT AT IE AL AT IT 1T
""" Force to use underline for spell check results
augroup SpellUnderline
autocmd!
autocmd ColorScheme * highlight SpellBad term=Underline gui=Undercurl
autocmd ColorScheme * highlight SpellCap term=Underline gui=Undercurl
autocmd ColorScheme * highlight SpellLocal term=Underline gui=Undercurl
autocmd ColorScheme * highlight SpellRare term=Underline gui=Undercurl
augroup END
FE TP IE I REIE IR IR AL AF IR IR IE AL AF IR IR R AT IR IR AR AF OX IR IR R AV OX AR AR R AF IR AR A AV IR IR IR AL AF IR IR AR IF IE IR AR AV OX IR IE A AV AR AR AE AT OF IR AR A AV IE IR AX AT AP IEIE AT AT AP IE QAT IT 1T
""" highlight tailing spaces except when typing as red (set after colorscheme)
highlight TailingWhitespaces ctermbg=red guibg=red
NS\ + 1 or more whitespace character: <Space> and <Tab>
Trr\%#\@<'! Matches with zero width if the cursor position does NOT match.
match TailingWhitespaces /\s\+\%#\@<!$/

9.2.2 FIMNEFREBES] vim
THEEB AN BB/ EBIEERER

» Vim - TFAIRNERI X AR YREESE -- Vim F0 vim BRI E 75 _Eibfihes
+ VimAwsome -- Vim }H{EF7IFR
« vim-scripts -- Debian X8 : —4 vim BIARIUEE

vim-scripts 34 B EEIEGFREE, SETBERA PR vimre XHBHA, tE:

packadd! secure-modelines

packadd! winmanager

” IDE-like UI for files and buffers with <space>w
nnoremap <leader>w :WMToggle<CR>

HMMEE vim REE RRE git” #7git submodule” RFIEITIE, — MXHIEE G FREBE FHHY git BFE:
dot-vim (3, AR ERIXFFMEIAEY:

- EIfEA"git” M7git submodule”, BRFAVY RIKME, LA name”, SHME] ~/ . vim/pack/*/opt/name
MR TS,

I8N :packadd! name {TEIFAFEY vimre X, XLEREEHME] runtimepath,
« Vim EEMYIECRINEX LR G B E] runtimepath,
- BEVIRCHNRRE, REXEMWIREWES, £A helptags ALL”,



https://www.vim.org/
https://vimawesome.com/
https://packages.debian.org/unstable/vim-scripts
https://packages.debian.org/unstable/vim-scripts
https://github.com/osamuaoki/dot-vim/tree/old
https://github.com/osamuaoki/dot-vim/tree/old
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BEZ{E8, BFEM vim --startuptime vimstart.log” B&) vim REEXIRMRITIRFEIES — N BHFEN
B8],
EHEHEBMNEIXASHMAR2 REBEFINHXLIMBEIRERE] vin, RERBMNEERRITFNAE

Ei@ -gll}\

:help package BEFE vim G ENLH]

:help runtimepath

fEFE runtimepath HIEl

:version

V\]_"B'U(n_,\ ’ E‘!}ﬁ vimrc j{ffFE{Jﬂ;ﬁ

:echo $VIM

ML ESVIM AREN vimre XEFRIEEE

:set runtimepath?

SHARERAEE TN BXENER

:echo $VIMRUNTIME

MELTE”SVIMRUNTIME” B REMNRER RIRENGTINXIF
X

9.3 HURBICEIRER

Table 9.3: vim BI¥JIBLIEE

9.3.1 HEFEASTIF#IE (daemon)

FEEFMIRFIE"/var/log/” B R TRAXAXXEEIIERENNED.
E—NEERSAEXHNRS L, B logrotate(8) REEHEXHWE
T ZHNIEFERA systemd-journald(8) B lm\HE%E’J_ﬂﬁﬂi‘(#’fﬁiﬁElﬂi EAINESN, £7/var/log/journal”

BxRT.

{REEBE M shell BIAS1E R EIER systemd-journald(8) HE,

SN%E 3.4 BHFE 3.3 1.

9.3.2 HES

{#H systemd-cat(1) &%,

XEBEREFEMREDITIRG ("~Gsecurity: :log-analyzer” £ aptitude(8) #).

RHEE TATE AL
Togwatch V:11, I:13 2328 | A Perll ERVHER TR, BIFHmE
failzban V:98, T:111 2126 | RIS Z MAUEEIRAY IP
analog V:3,1:96 3739 | web lRBFHER
awstats V36, 1:10 6928 | s AFNETEZERY web FRBFHEDT
sarg Vi1, Il 845 ERY squid HIIRS
pflogsumm V1, L4 109 Postfix HEFZEME
fwlogwatch V:0, I:0 481 P NIEHE DTG
squidview V:0, I:0 189 HEFEFI2 T squid access.log X
swatch V:0, 1.0 99 BENRER., S=MHEZNEEXEEER
crmlil4 V:0, I:0 1119 Controllable Regex Mutilator F05zIRHBEFITE (CRM114)
icmpinfo V:0, 1:0 44 R ICMP 5 R
Table 9.4: RFBAEFITIREFIR
xR
CRM114 RHES MR EEMITIREE, AT TRE EMRANE . EXEEIIRMBATIREPER, BHEE®
RATFHER.

2vim-pathogen tH1R;R 1T,



http://packages.debian.org/sid/logwatch
http://qa.debian.org/popcon-graph.php?packages=logwatch
https://tracker.debian.org/pkg/logwatch
http://packages.debian.org/sid/fail2ban
http://qa.debian.org/popcon-graph.php?packages=fail2ban
https://tracker.debian.org/pkg/fail2ban
http://packages.debian.org/sid/analog
http://qa.debian.org/popcon-graph.php?packages=analog
https://tracker.debian.org/pkg/analog
http://packages.debian.org/sid/awstats
http://qa.debian.org/popcon-graph.php?packages=awstats
https://tracker.debian.org/pkg/awstats
http://packages.debian.org/sid/sarg
http://qa.debian.org/popcon-graph.php?packages=sarg
https://tracker.debian.org/pkg/sarg
http://packages.debian.org/sid/pflogsumm
http://qa.debian.org/popcon-graph.php?packages=pflogsumm
https://tracker.debian.org/pkg/pflogsumm
http://packages.debian.org/sid/fwlogwatch
http://qa.debian.org/popcon-graph.php?packages=fwlogwatch
https://tracker.debian.org/pkg/fwlogwatch
http://packages.debian.org/sid/squidview
http://qa.debian.org/popcon-graph.php?packages=squidview
https://tracker.debian.org/pkg/squidview
http://packages.debian.org/sid/swatch
http://qa.debian.org/popcon-graph.php?packages=swatch
https://tracker.debian.org/pkg/swatch
http://packages.debian.org/sid/crm114
http://qa.debian.org/popcon-graph.php?packages=crm114
https://tracker.debian.org/pkg/crm114
http://packages.debian.org/sid/icmpinfo
http://qa.debian.org/popcon-graph.php?packages=icmpinfo
https://tracker.debian.org/pkg/icmpinfo
https://zh.wikipedia.org/wiki/CRM114_(program)
https://github.com/laurikari/tre/
https://packages.debian.org/unstable/vim-pathogen
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9.3.3 THINARENER

BRI more(1) 0 less(l) IFMNTERF (EWUE 145 T 7 ) MATERMBANBEEXTE (21% 11.18
il ) AJRRMERXALE, EERNREESE (S0F 146 7)) RAEKN 1, BAEGMRS.

N

FF vim(l) FIEMS TIRR BB view(l), “:set hls” FJUARHAERIER

9.3.4 TEHINEFBENER
“1s -17 ﬁ’v\%}\ﬂﬁﬁ‘hsﬂ%uEIEHJLa-ff%‘tHM&%n%Wﬁ($ﬁ?€ﬂ@1ﬁ£§m'§§ 1.2.6 77), “SLANG”
=, {EE HWEHE “SLC_TIME” H"$LC_ALL” MIETEEE,

FMESMMESIRRENA B RENEUR FATE R C FREERMA ( 1ibee AR ), thEidik, AERY Debian &17
B ANEEIAE R, YT iso-formates, Il ISO 8601,

WRF EH’J,.,EEXLthmn.:.Hth'JE'heﬂ%l]EIHHJLH-W-E {RRiZiBE “--time-style” %48k “$TIME_STYLE”
FERIREMEM#RE (2R 1s(1). date(l). “info coreutlls ’1s invocation’”),

TEBREE

B EFNE BSNE S BENEE RN
iso & 01-19 00:15
Tong-iso EE 2009-01-19 00:15
. 2009-01-19 00:15:16.000000000
full-iso EEE +0900
BESWE C Jan 19 00:15
BESNE en_US.UTF-8 Jan 19 00:15
BESE es_ES.UTF-8 ene 19 00:15
+%d . %M. %y %H :%M EE 19.01.09 00:15
+%d . %b . %y %H : %M C =% en_US.UTF-8 19.Jan.09 00:15
+%d . %b . %Yy %H:%M es_ES.UTF-8 19.ene.09 00:15

Table 9.5: {£F BYEIFEERY s - 17 @S RIBTE)FN H HRRY B 7RI F

"R
Rl MEA G LRI B UBRRAEGSITHRWARKINER, (2015% 159 )

alias ls='1ls --time-style=+%d.%m.%y %H:%M’

9.3.5 shell # echo Mg

REBDPALLURAY shell A echo BETSEF ANSI N FRREREIE (S0 “/usr/share/doc/xterm/ctlseqs. txt.gz”
21X FHGIF

$ RED=$(printf ”\x1b[31m")

$ NORMAL=$(printf ”\x1b[Om”)

$ REVERSE=$(printf ”"\x1b[7m”)

$ echo "${RED}RED-TEXT${NORMAL} ${REVERSE}REVERSE-TEXT${NORMAL}”



https://zh.wikipedia.org/wiki/ISO_8601
https://zh.wikipedia.org/wiki/转义序列
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9.3.6 FHEHIMNGS

EREAWMET, SHmbTEIe, EBARER<SHMLTERERN, AR~/ bashrc” EIMAT FTERE.

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

EREXGSHP, FEAMNBREFHEEHEZIEE, SHIFELTE export GREP_OPTIONS="--color=auto’”
LEFA, XHEEIL less(l) ZEMTEEFEE JP‘ﬁ@ HEREEIEEHSON, MEREHE, LEY
F7~/.bashrc” HIRANZE, TJLAER”--color=auto” {&.

R
EXERMIEER, BT TERM=dunb bash® 1B shell , {FAEBXHXLERBIIE,

9.3.7 ICRIWEREFNESIRMFIE

{REESICRIRAE 23 B RIVE B RIFENE,
$F Vim, B3 T ERE,

< g FAEREA TR G BFNEFR .
R

Cq: ERIBRWANF,

< Qe MTEEH a HINE.

X F Emacs, 5% F HIR(F.

3

L 7C-x (7 FHAR N MR
- - RIREERAE
L 7C-x ) BEREX—MREE.

« "C-x e” MIT—TMREZ.

9.3.8 1Cxk X NAREFMEIR
BLEHREIMCK X NAEFHNER, 81 xterm B,



https://zh.wikipedia.org/wiki/Vim_(text_editor)
https://zh.wikipedia.org/wiki/Emacs
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EESD) TE X | EE
gnome-screenshot) v g 1193 | 1134 | Wayland
flameshot V:7,1:15 3364 Wayland
gimp V50, 1:252 | 19304 | Wayland + X
x11-apps V:31, [:463 2460 X
imagemagick 1:317 74 X
scrot V:5, 1:63 131 X
Table 9.6: EIF2ERAIET BEYIR

eSS ATE NI LE

P E FY T 3 F —
etckeeper V:26, 1:30 168 ﬁ?; ;(é;g(;»gxu ). Mercurial 2k GNU Bazaar RIFFFRCEXFATE
timeshift V:5, I:10 3506 | {#FH rsync Bk BTRFS REMNZZME L H
snapper V4, 1.5 2392 | Linux XFRARBEETE

Table 9.7: iCRECEAEHREBIIR
9.3.9 IEREENHHITE

BREMT AR LAENT DVCS HEBIRICRECEFIIEZEMA Bufs LHIfFRFRE
fRRTAB R A ASE 10.23 WHE,

] Ve j:';‘i'
mixT- it

9.4

e =L ES R )

2 FriEnh RE TR {3 A 4 IARY T B a0,

LG ATE K 15 EH
coreutils V:880,1:999 | 18307 | nice(l): BEEEMAEMRENET— N ERF
bsdutils V:519,1:999 | 356 renice(l): HE— M HEBIEBTHHENEERL
procps V:766,1:999 | 2389 »/proc” XERG T HE: ps(l), top(l), kill(1), watch(1), -
B B2 & . J
psmisc Vi420, 1775 | 908 /proc” XEBERGTH: killall(l), fuser(l), peekfd(1),
pstree(l)
GiT _/\
time V7, 1:132 129 }Eﬁlme(l) B1T EF, AN ERETERRSERRRNE
sysstat V:148,1:170 | 1904 sar(1), iostat(1), mpstat(l), ---: linux RHHEE LR
isag V:0, 1:3 109 sysstat IR BRI R FAEDNE
Tsof V:422,1:945 | 482 Lsof(8): ER”-p” EIGIEE —NRRFIZFTAIIXE
strace V:12, 1:119 2897 | strace(l): IREFRLZIEAMES
Ttrace V0, 1:16 330 ltrace(l): IREREEVEFE
xtrace V:0, I:0 353 xtrace(l): IREr X11 EFimflRS 25 in < [B]FVEE
powertop V:18, 1:217 677 powertop(l): RZEEFEFERHER
cron V:872,1:995 | 244 R¥E cron(8) IF&~FiP#FE (daemon ) E’Jiﬂltiﬁ—ﬂ\i&fi
anacron V:396, 1:479 | 93 BATFIEEX 24 NETRZRH SR, 2 con
= ZENEE AR
at V:101, 1154 | 158 %;'(l\p B, cbatch(l): £ E— T RBENNEZEITESSEE —R40N

Table 9.8: MIZFNIEHIFEF ENTHEYIR



http://packages.debian.org/sid/gnome-screenshot
http://qa.debian.org/popcon-graph.php?packages=gnome-screenshot
https://tracker.debian.org/pkg/gnome-screenshot
http://packages.debian.org/sid/flameshot
http://qa.debian.org/popcon-graph.php?packages=flameshot
https://tracker.debian.org/pkg/flameshot
http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
https://tracker.debian.org/pkg/gimp
http://packages.debian.org/sid/x11-apps
http://qa.debian.org/popcon-graph.php?packages=x11-apps
https://tracker.debian.org/pkg/x11-apps
http://packages.debian.org/sid/imagemagick
http://qa.debian.org/popcon-graph.php?packages=imagemagick
https://tracker.debian.org/pkg/imagemagick
http://packages.debian.org/sid/scrot
http://qa.debian.org/popcon-graph.php?packages=scrot
https://tracker.debian.org/pkg/scrot
http://packages.debian.org/sid/etckeeper
http://qa.debian.org/popcon-graph.php?packages=etckeeper
https://tracker.debian.org/pkg/etckeeper
https://zh.wikipedia.org/wiki/Git_(software)
https://zh.wikipedia.org/wiki/Mercurial_(software)
https://zh.wikipedia.org/wiki/GNU_Bazaar
http://packages.debian.org/sid/timeshift
http://qa.debian.org/popcon-graph.php?packages=timeshift
https://tracker.debian.org/pkg/timeshift
http://packages.debian.org/sid/snapper
http://qa.debian.org/popcon-graph.php?packages=snapper
https://tracker.debian.org/pkg/snapper
https://zh.wikipedia.org/wiki/Btrfs
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
https://tracker.debian.org/pkg/bsdutils
http://packages.debian.org/sid/procps
http://qa.debian.org/popcon-graph.php?packages=procps
https://tracker.debian.org/pkg/procps
http://packages.debian.org/sid/psmisc
http://qa.debian.org/popcon-graph.php?packages=psmisc
https://tracker.debian.org/pkg/psmisc
http://packages.debian.org/sid/time
http://qa.debian.org/popcon-graph.php?packages=time
https://tracker.debian.org/pkg/time
http://packages.debian.org/sid/sysstat
http://qa.debian.org/popcon-graph.php?packages=sysstat
https://tracker.debian.org/pkg/sysstat
http://packages.debian.org/sid/isag
http://qa.debian.org/popcon-graph.php?packages=isag
https://tracker.debian.org/pkg/isag
http://packages.debian.org/sid/lsof
http://qa.debian.org/popcon-graph.php?packages=lsof
https://tracker.debian.org/pkg/lsof
http://packages.debian.org/sid/strace
http://qa.debian.org/popcon-graph.php?packages=strace
https://tracker.debian.org/pkg/strace
http://packages.debian.org/sid/ltrace
http://qa.debian.org/popcon-graph.php?packages=ltrace
https://tracker.debian.org/pkg/ltrace
http://packages.debian.org/sid/xtrace
http://qa.debian.org/popcon-graph.php?packages=xtrace
https://tracker.debian.org/pkg/xtrace
http://packages.debian.org/sid/powertop
http://qa.debian.org/popcon-graph.php?packages=powertop
https://tracker.debian.org/pkg/powertop
http://packages.debian.org/sid/cron
http://qa.debian.org/popcon-graph.php?packages=cron
https://tracker.debian.org/pkg/cron
http://packages.debian.org/sid/anacron
http://qa.debian.org/popcon-graph.php?packages=anacron
https://tracker.debian.org/pkg/anacron
http://packages.debian.org/sid/at
http://qa.debian.org/popcon-graph.php?packages=at
https://tracker.debian.org/pkg/at
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B
procps IR TIEFEEMIIEIE, BHIIEFR ENINEENBNIEFRINEE, RN HIBMhII2BZS,

9.4.1 HIEFEMN

B SR HZNR 8]/ B5E,

# 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

9.4.2 AEMLKLER
BRI E MR SR — N IR SR E S,

HERERERIE HEMRTER

19 RIRAETERE

0 FESHNT AP RERERE
-20 root BPEE SRR ERERE

Table 9.9: IHELERIETIR

# nice -19 top # very nice
# nice --20 wodim -v -eject speed=2 dev=0,0 disk.img # very fast

ERLBERT, MRNHERRERESNRAERMKHE. NMMERAXNGHL.
9.43 ps@d

£ Debian R4t LR ps(1) ap L EIRTZ#5 BSD # SystemV 451E, BEITFIRAIFHSHEIREN.

EEY BB SRS FHIE
BSD ps aux ER%CPU %MEM
System V ps -efH &7/~ PPID

Table 9.10: ps &R &R FIR
WFEF (FETH ) FiHiE, (REETBIBIT"PPID” FERMIRHIE ID KRRFEEA .
pstree(l) an < BRFHIEN,
9.44 top@md

Debian 24 £/ top(1) HBEFERIFIE, BENTFIRBIHEGBINTIT A,
ER—IMRERANLFIEF. RaIiBEiTiR h #REECHERER, &7q” BEREIZIER,
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9.4.5 FH—MHIEFT RIS

{REESIEI — M A2 ID(PID) RF B iZ# 2R BFTARI M, BlaN, PID 1 RU#IE, A TEAIGI
$ sudo lsof -p 1

PID=1@EHAT init 1.

9.4.6 [RIFIZF /&EDN

(REEHSRRIRTEREES, A strace(l), ltrace(l), xtrace(l) RIBEAZEAIEE. EiRR. X1 ZRBIRS
SR (A HEIE,

Rz 1s SRR,

$ sudo strace 1s

W
{EMTE lusrishareldoc/stracelexamples! & ILfY strace-graph BIZAR 4 — MFE I AL E

9.4.7 WRHEAXHNERFRIHIE

fREJ L@ fuser(1) RIRBILERAFRIETE, FlE0, ATFENANIRFIL"/var/log/mail. log” EHMFNFEFT
J:Fo

$ sudo fuser -v /var/log/mail.log
USER PID ACCESS COMMAND
/var/log/mail. log: root 2946 F.... rsyslogd

{RRJLAEBEI”/var/log/mail. log” @&H rsyslogd(8) i L THHBEA.
fRETLAEE fuser(l) RiRFIHERAERFHE, G191, ATENANIRAILE smtp/tep” AWM HIZITH,

$ sudo fuser -v smtp/tcp
USER PID ACCESS COMMAND
smtp/tcp: Debian-exim 3379 F.... exim4

MEMRFERIRRITIT eximd(8) SKAEEEEE] SMTP i[O (25) B9 TCP &,

948 FHETEEREE —1HS

watch(l) EREEEIREHRNIT NS, FERFERBELD,

$ watch w

ETRMENERIRE, 820HEHR—K,

9.49 ERANMHERREE— TGS
EILEFLERMOXGREABE - oS, BLMAE, i, RRESEEN. ext”.

« Shell [BIAA N (BIE 12.14 T):



https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://zh.wikipedia.org/wiki/Transmission_Control_Protocol
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for x in *.ext; do if [ -f "$x”]; then command "$x” ; fi; done

« find(1) #1 xargs(1) BX&:

find . -type f -maxdepth 1 -name ’'*.ext’ -print® | xargs -0 -n 1 command

« find(1) {EA”-exec” EMFMITHS:

find . -type f -maxdepth 1 -name ’'*.ext’ -exec command ’"{}’ \;

- find(1) B~ -exec” EINFHMIT—MEHY shell fiiAs:
find . -type f -maxdepth 1 -name ’'*.ext’ -exec sh -c ”"command '{}’ && echo ’successful’” \;

LEMIFRAESSHLGERROXGR (NBESH ), find() ESSRIAE, B0%F 1015 1.

9.4.10 M GUI Boi—/MN g

T &< 175 E ( command-line interface, CLI) , $PATH MELEFRIEEMNBE THFE —PMLEMENBINEEFSHE
W17, EWE 153 T,

Xt FE M freedesktop.org ¥RAER) B2 5 E ( graphical user interface, GUI) , /usr/share/applications/ H
RPHY *.desktop XIFLENEFL GUI XREERRHE T HERNEM. BM Freedesktop.org xdg B RANE—1
{48, 181t usr/share/applications/” & ”*.desktop” IR FIEUER LR THIE R, BM Freedesktop.org FENIMMR R E
MR, F xdg-utils R BERAXLERIBEMENRIFRE, S0 /usr/share/doc/xdg-utilsyREADME”,

ZEAMBIF, chromium.desktop X#EHA “Chromium P& E2E" EX THEXEM, FINIEFSE “Name”, F2FH
1TIRIZFNESE “Exec”, FIEAMERR “Icon” F% (20 SEAEEIE ). XEREWNT:

[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_xml;x-scheme-handler/http;x-scheme-handler/ <«
https;
StartupwMClass=Chromium
StartupNotify=true

XE—MRJEBEMIEE, *.desktop X TEBEFEMIES,
EEIMEIZE $XDG_DATA_HOME F1 $XDG_DATA_DIR IMBTE, % /MFlF, 7€ GNOME 3 H:

 RIRE $XDG_DATA_HOME, (4F{EFEAIA{E $HOME/ . local/share, )
+ $XDG_DATA_DIRS #®i& & # /usr/share/gnome:/usr/local/share/:/usr/share/,



https://zh.wikipedia.org/wiki/Command-line_interface
https://www.freedesktop.org/wiki/
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://specifications.freedesktop.org/desktop-entry-spec/desktop-entry-spec-latest.html
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EEBZ (20 XDG Base Directory Specification ) ¥ 27 BRI TR,

* $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 XHRFZBIXMAFEXL applications BRAHEITES,

N
EEREST—NMHAPEENXNH GUI EHIN, EFETE $HOME/ . local/share/applications/ BERHRM—1
* . desktop X,

N
"Exec=..." {TAXH shell ##th, NMREFZREWRTE, FH env(l) command,

RR
B, NEEXLEERRTH autostart BRHEI 7 —/ *.desktop X, M *.desktop XHHIEE
MEEFSEEEMEBI BT, 201 Desktop Application Autostart Specification,

N

T, UNSR7E $HOME/Desktop BRHEIL T — *.desktop XH4H EREIMEHEE h 2 REEIREE
BINEE, NSREERIEENREFSWMIT, BEE, SHOME/Desktop B RGBS ESHIEEX. 81
xdg-user-dirs-update(l),

9.4.11 HEX#HBIIER
—EREFEAHS—MNEFENEY, FTEREE RTINS,

- MAREFEERS:

GNOME3 £ : “BE" - “B4#” - “HFMEER" - “BRIANARER"

— KDE Sii: "K” - ”Control Center $2&# /()" - ”KDE Components £8f4” — ”Component Chooser 48435 1% 28"
Iceweasel JIB388: “4mig” - “BHEW” - “NMARER"

mc(1): “/etc/mc/mc.ext”

« %0 “$BROWSER”, “$EDITOR”. “$VISUAL” F1 “$PAGER” XHHIIMETE (S0l environ(7))

« BFHII0 “editor”, “view”. “x-www-browser”, “gnome-www-browser” 1 “www-browser” X#¥HIEF
#J update-alternatives(l) R4 (SNE 147 T)

« “~/.mailcap” # “/etc/mailcap” XHHIABXRETFZFH MIME 28 (&1 mailcap(s))
« “~/.mime.types”#“/etc/mime. types” XHFHIA B XEL T MIME KB BE (20 run-mailcap(l))

R=
update-mime(8) & ¥ #i"/etc/mailcap” X #, Hi (8] & A El"/etc/mailcap.order” X 4 (B L
mailcap.order(5)).



https://specifications.freedesktop.org/basedir-spec/basedir-spec-latest.html
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
https://zh.wikipedia.org/wiki/MIME
https://zh.wikipedia.org/wiki/MIME
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<N
debianutils & EIEH sensible-browser(l), sensible-editor(1l) # sensible-pager(1), E1i1=JLA
AN EARNRIER. 2 TUEFMMEN SEESFHBERER, FHEIRFEILIRLE shell B,

BR
ATEGU (BFRFREAE ) TiziTHltn mutt iXHERMIZHIE N BIEFRENGRNEENBER, RNiZE& TEI
HEN— ) GUI (BFBFRE) MARFEHIEE “/usr/local/bin/mutt-term” R{REE BRIV E &N
2%,

# cat /usr/local/bin/mutt-term <<EOF
#!/bin/sh

gnome-terminal -e "mutt \$@”

EOF

# chmod 755 /usr/local/bin/mutt-term

9.4.12 FRIE—NMHFE

fEF kill(1) Bt i#I2 ID RRE (RIEZ—MES ) — Mz,
A killall(l) 2% pkill(l) B HEGSHBFHECTEERMEHENES,

IB=EE] B2 BE | EE
Rz =]
=5
0 RiE | REHERBEGIT
Bl
kill(2))
Z|F
Fig i
&ZF
B
Z|F
JFid
3 SIGQUIT T MR -

A EIBE (CTRL-\)

1 SIGHUP MR (ESHEIE)

MEEE KT (CTRL-C)

2 SIGINT

dump
core

2|k i 1 o1l
9 SIGKILL 1o AE[PHEM Kl 55
H*iE

&I

rigi

15 SIGTERM BIRFAEMLIEES

Table 9.11: kill S EBAIEEIIR

9.4.13 B X{ESAIEIZHE

1B1T at(l) e REH— XM LTI,

$ echo ’"command -args’| at 3:40 monday



https://zh.wikipedia.org/wiki/SIGHUP
https://zh.wikipedia.org/wiki/Signals_intelligence
https://zh.wikipedia.org/wiki/Signal_(IPC)#SIGQUIT
https://zh.wikipedia.org/wiki/Core_dump
https://zh.wikipedia.org/wiki/Core_dump
https://zh.wikipedia.org/wiki/Signal_(IPC)#SIGKILL
https://zh.wikipedia.org/wiki/Unix信号#SIGTERM
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9.4.14 TERHESLHE

£ cron(8) RFITEMESZHE, S0 crontab(l) ¥ crontab(5).

REBIERN— ML BRAFENIEIT—N#TE, LU, foo M crontab -e” ML EIE—4 crontab(5) X
4”/var/spool/cron/crontabs/foo”,

XEBE— crontab(5) X&HFIF,

# use /usr/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 12 * 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

B
WARLLIRIELIGITIIR A, L& anacron RIGERERMITRBAMNGS, SOEEAV BRI EIEIT, H
AT BN E)EFE, 20 anacron(8) 1 anacrontab(5).

N

WFENRBLEP B A, REEB LU root Ik F E KB 1T, X K Ml & 8 A"/etc/cron.hourly/”,
"/etc/cron.daily/”, "/etc/cron.weekly/”, 8{"/etc/cron.monthly/”. XLEFIARIH1TETE], BT LAE
i$"/etc/crontab” #I"/etc/anacrontab” REHI,

cron fa&5FiPi###E ( daemon ) RNFTERT, Systemd th B %A BT XIE1TIZ R RIS EE BN, / 1ib/systemd/system/apt
# /1lib/systemd/system/apt-daily.service B3I E XM apt TH1T5), &M systemd. timer(5),

9.4.15 ETEHFMITYHES

Systemd BEBMITIXITERF, NMXETHEISEMG, TEBETEHREN., SUFE 10233 THHE 10.2.3.2 HHFIF.

9.4.16 Alt-SysRq ##

& Alt-SysRq (PrtScr) AERIR— N FEIRHE, #HITATBINNRAENL2IZEH],

Alt-SysRq Z J5HV# 1T AR

K kill RIEES a1 ENIEFIE ERFBEETE (SAK)

s sync T RIFTFMIBEEEBNIXFAARBERRERIT
u SERNRIEASRNERZABEEERIXEZR S (umount)

r E Xalka, Mraw B kE BB

Table 9.12: ER&HJ SAK #p S RYIR

EZ{EESN Linux AZAFPEERFM » Linux Magic System Request Key Hacks



https://zh.wikipedia.org/wiki/Systemd
https://zh.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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N
M SSH KimsE, {REEHEIELE"/proc/sysrq-trigger” EARRRER Alt-SysRq 451, #1901, M root shell
RRiEfT’echo s > /proc/sysrq-trigger; echo u > /proc/sysrq-trigger” 3 syncs #1 umounts

FTEEHEHIXG R,

B &1 (2021) Debian amd64 Linux A#% /proc/sys/kernel/sysrq=438=0b110110110:

- 2=0x2 - BREHAEBERIIZE FTH)

. 4=0x4 - BRABEEES (SAK, unraw) FTF)

« 8=0x8 - BH#*IEIFHIL4E(E ( debugging dumps of processes ) &, ( X )
+ 16 =0x10 - 2 sync %< (FTH)

- 32=0x20 - BRARIZEHEH (FT7)

* 64 = 0x40 - BRA#HZ(ES (term, kill, oom-kill) (X )

- 128=0x80 - RFER. XABIR (3TF)

* 256 = 0x100 - RIFIHEEFTE RT ( SERT ) ESMAR (3 TH)

9.5 ZRGLEIPIRIS

9.5.1 HERKRE?
(RE[ LA FTEMN S ER S S RERRE,

- who(1) B RNEERERAEA,

- w(l) EREERERAERE, tAEEEMMT A,
+ last(l) ERAFPREERNIIR,

- lastb(l) B RAFREHIRERNIIR,

R
"/var/run/utmp” #1"/var/log/wtmp” FEXHMAFES. £0 login(1) # utmp(5).

9.5.2 ZEEMEBEA

R AEE FEAVER wall(l) RERRENE—PMAREER.

$ echo "We are shutting down in 1 hour” | wall

9.5.3 EHIRZI
3¢ F PCI 221% 25 (AGP, PCI-Express, CardBus, ExpressCard 55), —FI8FER 1spci(8) (WiFIN L -nn” EIN) #F1THEE
R EF,

LEsh, fRETBAEIT Hi%E”/proc/bus/peci/devices” BEEBIRNAE AL/ sys/bus/pci” FHEHEY B FKh Rt TIEH
03 (ERE 1.2.12 ).



https://zh.wikipedia.org/wiki/Peripheral_Component_Interconnect
https://zh.wikipedia.org/wiki/AGP
https://zh.wikipedia.org/wiki/PCI_Express
https://zh.wikipedia.org/wiki/PC卡#CardBus
https://zh.wikipedia.org/wiki/ExpressCard
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R AT KAV | iEA

pciutils V:249,1:991 | 213 Linux PCI THE: 1spci(8)
usbutils V:68,1:869 | 325 Linux USB LH: lsusb(8)
nvme-cli V:15, 1:22 1642 Linux NVMe T E: nvme(1)
pcmciautils V:6, 1:10 91 Linux PCMCIA T E: pccardct1(8)
scsitools V0, 1:2 346 SCSITEFEETHEE: 1sscsi(8)
procinfo V:0, I:9 132 K”/proc”: 1sdev(8) KSR AEE
Tshw V:13, 1:89 919 BHEEREE: Lshw(l)

discover V:40, 1:958 98 EENRIZR S discover(8)

Table 9.13: F#&iRBI T BIIZR

9.5.4 MEHEREE

& GNOME #] KDE XEMREF KBRS, BARNMBLIEGWEESERBEIHNNEREETERERE, BB
—EREEENNEMEN, 22— MINEER.

LRG3 mITE KAV | 15EEA

console-setup V:88, 1:967 428 Linux FHRIEFANRERTE

x11-xserver-utils ;) 1508 | 568 | X FREIETE: xset(1), xmodmap(l)

acpid V-84, 1:148 158 BESRAICEFMEREEO (ACP) EGn EMNEATIPHEE
( daemon )

acpi V39, 1:136 47 ERACPIIREFEEMNTIE

sleepd V:0, 1:0 86 AEZEILATHE, BEEFARERESHEETIPHE (daemon)

hdparm V:178,1:335 | 256 WEBRRE (BWE 969 M)

smartmontools V:207,1:250 | 2358 | f£F SMART. Ealil Gz 7 e R %

setserial V4, 1:6 103 FOEETIES

memtest86+ V1, I:21 12711 | AFREGBEEIERS

scsitools V0, I:2 346 SCSITEHFERETESE

setcd V:0, 1:0 37 FEIKA ]t

big-cursor 1.0 26 X ZARIKEIRAERT

Table 9.14: IEHEEE T AR

X, ACPI 22—\t APM ity REIR R AHELE,

"R
MR RLH CPU MRFRINEE, BHAMKMER acpi_cpufreq EIEM,

9.5.5 ZR AT (E)FOREERT (8]

THEHIRERZMMEEEYEJ9: MM/DD hh:mm, CCYY.

# date MMDDhhmmCCYY
# hwclock --utc --systohc
# hwclock --show

Debian Z4HIET [EEE BR AT 8], {ERE4aT(E)EE #ER UTC(GMT) B(E,
WRAEAAT AR E J9 UTC AYE], 7 “/etc/default/rcS” EmiRE “UTC=yes”,
TEREHHAE Debian RAFERMIAX,



http://packages.debian.org/sid/pciutils
http://qa.debian.org/popcon-graph.php?packages=pciutils
https://tracker.debian.org/pkg/pciutils
http://packages.debian.org/sid/usbutils
http://qa.debian.org/popcon-graph.php?packages=usbutils
https://tracker.debian.org/pkg/usbutils
http://packages.debian.org/sid/nvme-cli
http://qa.debian.org/popcon-graph.php?packages=nvme-cli
https://tracker.debian.org/pkg/nvme-cli
http://packages.debian.org/sid/pcmciautils
http://qa.debian.org/popcon-graph.php?packages=pcmciautils
https://tracker.debian.org/pkg/pcmciautils
http://packages.debian.org/sid/scsitools
http://qa.debian.org/popcon-graph.php?packages=scsitools
https://tracker.debian.org/pkg/scsitools
http://packages.debian.org/sid/procinfo
http://qa.debian.org/popcon-graph.php?packages=procinfo
https://tracker.debian.org/pkg/procinfo
http://packages.debian.org/sid/lshw
http://qa.debian.org/popcon-graph.php?packages=lshw
https://tracker.debian.org/pkg/lshw
http://packages.debian.org/sid/discover
http://qa.debian.org/popcon-graph.php?packages=discover
https://tracker.debian.org/pkg/discover
http://packages.debian.org/sid/console-setup
http://qa.debian.org/popcon-graph.php?packages=console-setup
https://tracker.debian.org/pkg/console-setup
http://packages.debian.org/sid/x11-xserver-utils
http://qa.debian.org/popcon-graph.php?packages=x11-xserver-utils
https://tracker.debian.org/pkg/x11-xserver-utils
http://packages.debian.org/sid/acpid
http://qa.debian.org/popcon-graph.php?packages=acpid
https://tracker.debian.org/pkg/acpid
http://packages.debian.org/sid/acpi
http://qa.debian.org/popcon-graph.php?packages=acpi
https://tracker.debian.org/pkg/acpi
http://packages.debian.org/sid/sleepd
http://qa.debian.org/popcon-graph.php?packages=sleepd
https://tracker.debian.org/pkg/sleepd
http://packages.debian.org/sid/hdparm
http://qa.debian.org/popcon-graph.php?packages=hdparm
https://tracker.debian.org/pkg/hdparm
http://packages.debian.org/sid/smartmontools
http://qa.debian.org/popcon-graph.php?packages=smartmontools
https://tracker.debian.org/pkg/smartmontools
https://zh.wikipedia.org/wiki/S.M.A.R.T.
http://packages.debian.org/sid/setserial
http://qa.debian.org/popcon-graph.php?packages=setserial
https://tracker.debian.org/pkg/setserial
http://packages.debian.org/sid/memtest86+
http://qa.debian.org/popcon-graph.php?packages=memtest86+
https://tracker.debian.org/pkg/memtest86+
http://packages.debian.org/sid/scsitools
http://qa.debian.org/popcon-graph.php?packages=scsitools
https://tracker.debian.org/pkg/scsitools
https://zh.wikipedia.org/wiki/SCSI
http://packages.debian.org/sid/setcd
http://qa.debian.org/popcon-graph.php?packages=setcd
https://tracker.debian.org/pkg/setcd
http://packages.debian.org/sid/big-cursor
http://qa.debian.org/popcon-graph.php?packages=big-cursor
https://tracker.debian.org/pkg/big-cursor
https://zh.wikipedia.org/wiki/高级配置与电源接口
https://zh.wikipedia.org/wiki/高级电源管理
https://zh.wikipedia.org/wiki/UTC
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# dpkg-reconfigure tzdata

MRRAHEBIMEREFH A LA E, BEFEM ntp, ntpdate #l chrony XK ER AT NTP B,

N
£ systemd T, RfEFR systemd-timesyncd RERHITMERNEIEL. £ systemd-timesyncd(8).

S TERA.

« FEHAAYE]F0 B EAEIE HOWTO
« NTP A HARSIH

+ ntp-doc &

BR
7£ ntp BEEM ntptrace(8) BEBBIRER NTP FRZ it ZERBIR.

9.5.6 AiRACE
B MEETTUAFASKREE B FHRE1AF] ncurses(3) R4AINEE,

« “/etc/terminfo/*/*” X4 (terminfo(5))

« “$TERM” IMBETE (term(7))

« setterm(l), stty(1). tic(1) #0 toe(l)

R xterm B9 terminfo ¥F3E Debian B9 xterm RNE{EFA, MEHFEMIZFZERE Debian RAERY, (REZRTIRIVL IR

HKASTERM”, N “xterm” B R INEEZPRAIAR A ( N “xterm-r6” WL EZHNABE M “/usr/share/doc/libncursess/F
&= “$TERM” HRiBRH,

9.5.7 EEHEEMIZIE

BTFUWAER Linux WERIRZRNIZFHE S Linux FEKZR ( Advanced Linux Sound Architecture, ALSA ) &,
ALSA Rt TREZAIN FRAEE R (Open Sound System, 0SS ) FIHEHLMET,
NARGERNITHEENANERIHOEFEFTIRE, TUBTI—EIRELESERIZIBRAXRIALEN]. B,
PulseAudio, JACK #[ PipeWire #{FI{EF S MIRZBIHA A, SN Debian EEFZT1HE SFEIRHE R,
BNRTNEEMEEERHE —MERANESS|ZE, BNMMNAREFERNAES S| BT IEEEEARNESR

SR

VN
/A “cat /dev/urandom > /dev/audio” B{ speaker-test(1) FKMiXiHE2E (~"CELE),

BR
MREBLERINES, BENZESRTEEREE T —MaEEhE. IRNESRAAEITFSHE. alsa-utils RF
BFR alsamixer(l) A ARIFIHEEEFSFFRFIRE,



https://zh.wikipedia.org/wiki/Network_Time_Protocol
https://zh.wikipedia.org/wiki/Systemd
https://tldp.org/HOWTO/TimePrecision-HOWTO/index.html
https://www.ntp.org/
https://zh.wikipedia.org/wiki/ALSA
https://zh.wikipedia.org/wiki/Open_Sound_System
https://wiki.debian.org/Sound
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wEE RITE XN [ HEA

alsa-utils V:330, 1:466 | 2605 | BECEFN{FER ALSAKTH

0ss-compat Vi1, 17 18 £ ALSA FE&RZ&E 0SS, #ips “/dev/dsp not found” iR
pipewire V:265,1:319 | 120 AP TE 51 ZE SRR AR 551 - TTEE €L
pipewire-bin V:274,1:319 | 1631 | SRR ZZEARS IR - SRS R STER
pipewire-alsa V:105, 1:157 | 206 EINFIANAEIES[ES fR55im - (K& ALSA USRS
pipewire-pulse | V:160,1:214 | 50 AN IS ZEZ R AR S I - K& PulseAudio FIEMARS
pulseaudio V256, 1:308 | 6472 | PulseAudio PR3 im

libpulse® V:413,1:580 | 975 PulseAudio BEF imE

jackd V:2, 1118 9 JACK Audio Connection Kit. JACK) %28 (KR )
libjacko V:1,1:9 326 JACK Audio Connection Kit. JACK) E (KR )
Libgstreamer1.0-Py. g 1597 | 4455 | GStreamer: GNOME FSE53| 8

Libphonon4qt5-4 1 y.o) 1162 | 504 | Phonon: KDE FE3|%

Table 9.15: BEIEA

78 e
Linux =518 setterm -powersave off
X&O (XHAFEERFP) xset s off
X &M (XH] dpms ) xset -dpms
X&BO (FR&FIFGUIRE) xscreensaver-command -prefs

Table 9.16: X ARRRIPHLIIR

9.5.8 XFIFEHRIF
*ARERY, EETENGS,

9.5.9 X[FIEBE

B CAIBER AN RY IR FE B3 TR iR SR K ATHEN8 RS, 1B pcspkr MAZAERMER, tha] AR &,
bash(1) BZIfY readline3) 27, HBREEZR (ASCII=7) i, BEk4%d, THEHRERELERE,

$ echo "set bell-style none”>> ~/.inputrc

9.5.10 A7EfEHA

SRR, XBEERM AN ERBEAFNERRB R,

- “/var/log/dmesg” HHINZBHNEEBEE TR HAFMERE X,
- free(1) fl top(l) ERIEFEBITHRATANEFHZIFENEXER.

TER—MIF.

# 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



http://packages.debian.org/sid/alsa-utils
http://qa.debian.org/popcon-graph.php?packages=alsa-utils
https://tracker.debian.org/pkg/alsa-utils
http://packages.debian.org/sid/oss-compat
http://qa.debian.org/popcon-graph.php?packages=oss-compat
https://tracker.debian.org/pkg/oss-compat
http://packages.debian.org/sid/pipewire
http://qa.debian.org/popcon-graph.php?packages=pipewire
https://tracker.debian.org/pkg/pipewire
https://zh.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-bin
http://qa.debian.org/popcon-graph.php?packages=pipewire-bin
https://tracker.debian.org/pkg/pipewire-bin
https://zh.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-alsa
http://qa.debian.org/popcon-graph.php?packages=pipewire-alsa
https://tracker.debian.org/pkg/pipewire-alsa
https://zh.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pipewire-pulse
http://qa.debian.org/popcon-graph.php?packages=pipewire-pulse
https://tracker.debian.org/pkg/pipewire-pulse
https://zh.wikipedia.org/wiki/PipeWire
http://packages.debian.org/sid/pulseaudio
http://qa.debian.org/popcon-graph.php?packages=pulseaudio
https://tracker.debian.org/pkg/pulseaudio
https://zh.wikipedia.org/wiki/PulseAudio
http://packages.debian.org/sid/libpulse0
http://qa.debian.org/popcon-graph.php?packages=libpulse0
https://tracker.debian.org/pkg/libpulse0
https://zh.wikipedia.org/wiki/PulseAudio
http://packages.debian.org/sid/jackd
http://qa.debian.org/popcon-graph.php?packages=jackd
https://tracker.debian.org/pkg/jackd
https://zh.wikipedia.org/wiki/JACK_Audio_Connection_Kit
http://packages.debian.org/sid/libjack0
http://qa.debian.org/popcon-graph.php?packages=libjack0
https://tracker.debian.org/pkg/libjack0
https://zh.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
https://tracker.debian.org/pkg/libgstreamer1.0-0
https://zh.wikipedia.org/wiki/GStreamer
http://packages.debian.org/sid/libphonon4qt5-4
http://qa.debian.org/popcon-graph.php?packages=libphonon4qt5-4
https://tracker.debian.org/pkg/libphonon4qt5-4
https://zh.wikipedia.org/wiki/Phonon_(KDE)
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{REJHER TS ZF 1% “dmesg £5iR{R free J9 990 MB, M free -k H5iF K free J9 320 MB, XEK T #Bid 600 MB -+--- .

FFED “Mem:” XITH “used” BWMAMMELAK “free” BU/NMYME, FEEN, MMEEEEME TENIBAN (ELEH
FlEHRE(IR 675404 F0 321780 ),

I FF AT MacBook, B 1GB=1048576k A1Z ( E*ARZHE—LL), HBEIWUT,

s Ky

dmesg A total B9 K/ 1016784k = 1GB - 31792k
dmesg FRHY free 990528k

shell FHY total 997184k

shell FHY free 20256k ({EBERRETH 321780k )

Table 9.17: REHIRTFKR/N

9.5.11 RAZEMMTEMNE

ERENRREIFCIRESREMNRE, SHEWINBIEEFER,
WFRELZ2HMTBENEE, (FRENTEXLES TR,
« debsums ##EE, S0 debsums(1) #5E 2.5.2 75,

« chkrootkit 3% &, £ chkrootkit(1),

« clamav B KK, &0 clamscan(l) # freshclam(l),
* Debian security FAQ,

* Securing Debian Manual,

eSS mITE KT iRER

Logcheck V6, .7 110 ;ﬁz})ﬁi&#ﬁ (daemon ), BREGHEXHFHNEEETHER
XEEER

debsums V:5, 1:35 98 HER, FA MD5 REBN EZRRFBIIXFHFTRE

chkrootkit V8, 1:17 925 rootkit 1 ;MER &

clamav V39, 1:45 27455 | Unix MR AESXAEF—aSTRA

tiger Vi1, 12 7800 | MERALZERE

tripwire Vi1, 1:2 5016 | XEFFNERTEERMER G

john Vi1, 1:9 471 FHERIZEEEE TR

aide Vi1, 1 293 BRANBINERN—FFES 5

integrit V-0, I:0 2659 | XHFEEERIIER

crack V-0, I:1 149 ZREMFER

Table 9.18: B TFRAREMMTBEMUMENTER

TEHR—MERMA, ARQNEIFEE AT SREIRXENER,
# find / -perm 777 -a \! -type s -a \! -type 1 -a \! \( -type d -a -perm 1777 \)

AV
@ BT debsums 4B EMAARMZAERN MD5 KRIEME, ALENEERE, BAET2BERAZT SN
ITH,



https://www.debian.org/security/faq
https://www.debian.org/doc/manuals/securing-debian-manual/
http://packages.debian.org/sid/logcheck
http://qa.debian.org/popcon-graph.php?packages=logcheck
https://tracker.debian.org/pkg/logcheck
http://packages.debian.org/sid/debsums
http://qa.debian.org/popcon-graph.php?packages=debsums
https://tracker.debian.org/pkg/debsums
http://packages.debian.org/sid/chkrootkit
http://qa.debian.org/popcon-graph.php?packages=chkrootkit
https://tracker.debian.org/pkg/chkrootkit
https://zh.wikipedia.org/wiki/Rootkit
http://packages.debian.org/sid/clamav
http://qa.debian.org/popcon-graph.php?packages=clamav
https://tracker.debian.org/pkg/clamav
http://packages.debian.org/sid/tiger
http://qa.debian.org/popcon-graph.php?packages=tiger
https://tracker.debian.org/pkg/tiger
http://packages.debian.org/sid/tripwire
http://qa.debian.org/popcon-graph.php?packages=tripwire
https://tracker.debian.org/pkg/tripwire
http://packages.debian.org/sid/john
http://qa.debian.org/popcon-graph.php?packages=john
https://tracker.debian.org/pkg/john
http://packages.debian.org/sid/aide
http://qa.debian.org/popcon-graph.php?packages=aide
https://tracker.debian.org/pkg/aide
http://packages.debian.org/sid/integrit
http://qa.debian.org/popcon-graph.php?packages=integrit
https://tracker.debian.org/pkg/integrit
http://packages.debian.org/sid/crack
http://qa.debian.org/popcon-graph.php?packages=crack
https://tracker.debian.org/pkg/crack
https://zh.wikipedia.org/wiki/MD5
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9.6 FIETFMERRIS

{#£F live CD BX debian-installer CD AR EZMRIVR L, =TAILIRE R EHRHECERIVENREHBIRTFIE,
MRIREE GUI (EIZRFRE ) SERA FMREMNER, AT EITIRIFR, (Rl sEFEMar<1TF I umount(8)

XLERE,
9.6.1 MEREZEERE
R ZEMERE R R LAET mount, coreutils # xdu R BIREMIFEF RITM:

« mount(8) B RFIBHEHANXEZRS (= i)
- df(1) REXHZRGERNERZIE,
« du(l) IEBZMERMER T E,

VN
fRETBASE du(8) By fZHI4E xdu(1x), REREMNERRZENER, B “du -k . [xdu”, “sudo du -k -x

/ |xdu” &%,

9.6.2 MEENXEE

WFEESXEE, RE fdisk®) Wil hE2inENEKE, B2 parted8) TEXREFEIEN.

Zh PC FHZHAES|S18% ( Master Boot Record, MBR ) AR, HBEE57XHBEREEFE—1EKX, B LBA BX
0 (512 F% ),

—iteEE s —al REMEE D (Unified Extensible Firmware Interface, UEFI) BJIE{X PC, BI3EE T Intel 89 Mac, {EMH
2EE—HFIE5S X R (GUID Partition Table, GPT) AE, BENXBIBEAMREEE—IMBEX,

RE fdisk(8) — EREE,XItnETR, {BIE parted®) B TE,

R TE K| iER

util-Tinux V:881,1:999 | 5283 | EMARZTH, B fdisk(8) I cfdisk(8)
parted V:417,1:568 | 122 GNU Parted, EEDXAEERF

gparted V15,1102 | 2175 | &7 libparted BJ GNOME 5 X ZmiEIEF
gdisk V:338,1:511 | 885 FF GPT/MBR A EN T XREZF
kpartx V:22,1:33 77 AR XEINREZREER

Table 9.19: RN XEIBRHEFE

VAV
@ RE parted(8) Bt AEAREIZIIFB XU R %, EBEALEFRFNEINILARMILEESELLS, I
0 mkfs(8) (mkfs.msdos(8), mkfs.ext2(8), mkfs.ext3(8). mkfs.ext4(8):-- ) ¥ resize2fs(8),

B

FTTE GPT # MBR Z8)t]l#, FEZEEMRALMILMRPPIAST (S8RF 9.8.6 T7) FHER “parted
/dev/sdx mklabel gpt” 8§ “parted /dev/sdx mklabel msdos” KiBBE, & I=, XEFHAM “msdos”
IEEFH:.F MBRo



https://zh.wikipedia.org/wiki/Live_CD
https://www.debian.org/releases/stable/debian-installer/
https://zh.wikipedia.org/wiki/Disk_partitioning
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https://zh.wikipedia.org/wiki/Disk_partitioning
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https://zh.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://zh.wikipedia.org/wiki/GUID_Partition_Table
https://zh.wikipedia.org/wiki/Disk_partitioning
http://packages.debian.org/sid/util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
https://tracker.debian.org/pkg/util-linux
http://packages.debian.org/sid/parted
http://qa.debian.org/popcon-graph.php?packages=parted
https://tracker.debian.org/pkg/parted
http://packages.debian.org/sid/gparted
http://qa.debian.org/popcon-graph.php?packages=gparted
https://tracker.debian.org/pkg/gparted
http://packages.debian.org/sid/gdisk
http://qa.debian.org/popcon-graph.php?packages=gdisk
https://tracker.debian.org/pkg/gdisk
http://packages.debian.org/sid/kpartx
http://qa.debian.org/popcon-graph.php?packages=kpartx
https://tracker.debian.org/pkg/kpartx
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9.6.3 {#F UUID ifla]n X

REEHEEMFND XK AIBMNFENTRIBEINFFIEERE N KF=ERRNEF, EBIRFIUERRE—1 UUID Xkij
e, WRMFEEZSMERFH EIRRY BIOS/UEFI 2 BAE(]—HIIRER/IE, £/A UUID BRHEIERE,

- mount(8) MLHHE “-U" EINFILAERUUID REH —MRIRE, MAXERMIIGEFE, Fla0 “/dev/sda3”,
- “/etc/fstab” (8 fstab(s)) FILAER UUID,

. SIEINEERF (5 3.1.2 ) the]A{EMA UUID,

RBR
R AEA blkid(8) REE —MFERILZHY UUID,
R EICAMER"1sb1lk -f" RN UUID HEBHEEE,

9.6.4 LVM2

LVM2 —NBT Linux RZHZIEEEIEE, A LVM2 WiE, BE5 X USIEEIZES ERERYIEER,
LVM B FFIFEK,

« Linux WZFRIR SR ZHF ( Debian RZEAIASZHF )

- AFPBEXZEMEIZIFE (libdevmapper * 3#4EL)
- BPFEEX LVM2 THE (lvm2 %R48)

BN T EH man FHFE T #E LVM2,

+ lvm(8): LVM2 HIHIRIERZIIR (FIE THE LVM2 &<
+ lvm.conf(5): LVM2 MR & 324

- lvs(8): IREZBESBSHWEXER

- vgs(8): IREBHMEXER

. pvs(8): REVMEEMNEXER

9.6.5 NHRARE

3 F extd XERL, e2fsprogs BRI TERMNITE,

« mkfs.ext4(8) SIEMEY extd XA

. fsck.ext4(8) MEFEEUE extd XGRS

. tune2fs(8) BLE ext4 X R ZMIBRIR

« debugfs(8) REXMIAIL extd XERSGR. (EF undel LRIk E BLMBRAII )

mkfs(8) Fl fsck(8) Ar¥ =M e2fsprogs B R, REMXH R ARE R IZEFIIRIH.(mkfs . fstype # fsck. fstype).
I F extd XERZ, B2 mkfs.ext4(8) # fsck.ext4(8) (ENTHMAFE8EER] mke2fs(8) F1 e2fsck(8)).

Linux ZRNE—AKHRSE, BRMLOHS,

R

Extd XHRGAR Linux RAELEARNINE RS, BIEEFERARXIMNEHRS, RIEGBIFHFNVIERRER,

Btrfs JAZSBEWSTE Debian wiki on btrfs 1 kernel.org wiki on btrfs 31, E#HEAE/ER extd XERFZZRHT—1
BN R AR,

—LETHAUERE Linux ARZHFHNEATAOXEHZRSE (BIE 9.8.2 ).



https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://zh.wikipedia.org/wiki/Logical_Volume_Manager_(Linux)
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Btrfs
https://wiki.debian.org/Btrfs
https://btrfs.wiki.kernel.org/index.php/Status
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R AT PR L

e2fsprogs Vi767,1:999 | 1499 | ext2/ext3/extd X R G L H

btrfs-progs V:44,1:72 5078 | Bufs XFRHZTE

reiserfsprogs V:12,1:25 473 Reiserfs XFRAZA T H

zfsutils-linux V:29, 1:30 1762 OpenZFS XBERGZ T EH

dosfstools V:196,1:541 | 315 FAT X% 4 T E. (Microsoft: MS-DOS, Windows)
exfatprogs V:29, I:371 301 exFAT XFRZTH, H=EZ%F,

exfat-fuse V:5, 1:120 73 FUSE %5 exFAT X RS (3K ) T,
exfat-utils V:4, 1:106 231 exFAT XERGTE, H exfat-fuse BITEE ZEIP,
xfsprogs V:21, 1:95 3476 | XFS XEZHAZ T E. (SGI: IRIX)

ntfs-3g V:197,1:513 | 1474 | FUSE 1&5 NTFS X&F &% (74K : Windows N+ ) &0,
jfsutils V:0, I:8 1577 | JFS XHERZ T E. (IBM: AIX, 0S/2)
reiser4progs V:0, I:2 1367 | Reiserd XFRZTH

hfsprogs V:0, I:4 394 HFS # HFS Plus XF R4 T E. (Apple: Mac OS)
zerofree V:5, 1:131 25 IE ext2/3/4 XF R G EENHRRERENTEF

Table 9.20: X RAEIREIIFR

9.6.6 XFARFJEIEMTEMUNE

mkfs(8) 7 Linux RE LEIEXHZRL, fsck(8) AL Linux RE LRMNHRATEMCEIESINEE,
EXMHRFCIRE, Debian MEFRIATEARAERNEIT Fsck,

AV
EELEANNXHERA LIBIT fsck , —MEALT2HY.

W

E/etc/mke2fs.conf” BigE"enable_periodic_fsck” #{EM"tune2fs -cO /dev/partition_name’
REFRKEHE N 0, ERJLAEEZH, ik root MG RABBEERNMFAEXHRA L, TLEIT fsck(8) B2.
£l mke2fs.conf(5) #l tune2fs(8).

MBS ARHEEITRY fsck(8) mLLER, I /var/log/fsck/" BRTEE,

9.6.7 BEIHEHEIMMMHEXGFRL

“/etc/fstab” REETEMIWBSXERFLE. Hl0,

«file system» «mount point» «type» «options» «dump» «pass»

proc /proc proc defaults 00
UUID=709chedc-80c1-56db-8ab1-dbce3146d2f7 / ext4 errors=remount-ro 0 1
UUID=817baeb6b-45d2-5aca-4d2a-1267ab46ac23 none swap sw 00
/dev/scd0o /media/cdrom@ udf,iso09660 user,noauto 0 0
/7N
UUID (85 9.6.3 T7) AIUBR—MRARIZE B (FE0 “/dev/sdal”, “/dev/sda2” - ) RiIRA—1
R &,

M Linux 2.6.30 2, AZMIEIAITARIRM relatime” IEIN,
£l fstab(5) # mount(8),
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https://tracker.debian.org/pkg/btrfs-progs
https://zh.wikipedia.org/wiki/Btrfs
http://packages.debian.org/sid/reiserfsprogs
http://qa.debian.org/popcon-graph.php?packages=reiserfsprogs
https://tracker.debian.org/pkg/reiserfsprogs
https://zh.wikipedia.org/wiki/Reiserfs
http://packages.debian.org/sid/zfsutils-linux
http://qa.debian.org/popcon-graph.php?packages=zfsutils-linux
https://tracker.debian.org/pkg/zfsutils-linux
https://zh.wikipedia.org/wiki/OpenZFS
http://packages.debian.org/sid/dosfstools
http://qa.debian.org/popcon-graph.php?packages=dosfstools
https://tracker.debian.org/pkg/dosfstools
https://zh.wikipedia.org/wiki/File_Allocation_Table
http://packages.debian.org/sid/exfatprogs
http://qa.debian.org/popcon-graph.php?packages=exfatprogs
https://tracker.debian.org/pkg/exfatprogs
https://zh.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/exfat-fuse
http://qa.debian.org/popcon-graph.php?packages=exfat-fuse
https://tracker.debian.org/pkg/exfat-fuse
https://zh.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/exfat-utils
http://qa.debian.org/popcon-graph.php?packages=exfat-utils
https://tracker.debian.org/pkg/exfat-utils
https://zh.wikipedia.org/wiki/ExFAT
http://packages.debian.org/sid/xfsprogs
http://qa.debian.org/popcon-graph.php?packages=xfsprogs
https://tracker.debian.org/pkg/xfsprogs
https://zh.wikipedia.org/wiki/XFS
http://packages.debian.org/sid/ntfs-3g
http://qa.debian.org/popcon-graph.php?packages=ntfs-3g
https://tracker.debian.org/pkg/ntfs-3g
https://zh.wikipedia.org/wiki/NTFS
http://packages.debian.org/sid/jfsutils
http://qa.debian.org/popcon-graph.php?packages=jfsutils
https://tracker.debian.org/pkg/jfsutils
https://zh.wikipedia.org/wiki/JFS_(file_system)
http://packages.debian.org/sid/reiser4progs
http://qa.debian.org/popcon-graph.php?packages=reiser4progs
https://tracker.debian.org/pkg/reiser4progs
https://zh.wikipedia.org/wiki/Reiser4
http://packages.debian.org/sid/hfsprogs
http://qa.debian.org/popcon-graph.php?packages=hfsprogs
https://tracker.debian.org/pkg/hfsprogs
https://zh.wikipedia.org/wiki/Hierarchical_File_System
https://zh.wikipedia.org/wiki/HFS_Plus
http://packages.debian.org/sid/zerofree
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9.6.8 EITHBIR (superblock) LU EFZRL
— A RGNS T UAMER tune2fs(8) S BT BRREMLL,

« H1T “sudo tune2fs -1 /dev/hdal” BJLAER “/dev/hdal” FtHINXHRBEBRANE,

« }1f77’sudo tune2fs -c 50 /dev/hdal” i¥%”/dev/hdal” XERFENRE FERNRHIT fsck) 5AE K8 50
R

« 1T “sudo tune2fs -j /dev/hdal” REXHRGRIMNBEINGE, B “/dev/hdal” FIXHRGM ext2 Fik
7 ext3, (WREHIXGEFRFX LM, )

« 117 “sudo tune2fs -0 extents,uninit_bg,dir_index /dev/hdal && fsck -pf /dev/hdal” 7E
“/dev/hdal” EIEEM ext3 &)y extd, (WREHORZX LM, )

BR
RE tune2fs(8) MBFEXH#H, BEANXERT ext2 XGRS, thEERAT ext3 # extd XIF R4,

9.6.9 MEEL

e
EARSEREE 28, HREMIEEHIIE hdparn(®) 19 man TMD1, BEhiXal e iEsEts
RARS AR E,

{ReTLAEIE “hdparm -tT /dev/hda” EMix “/dev/hda” WEEMAREEEE, WF—LEER (E)IDE EEMELE,
{ReJLAER “hdparm -q -c3 -d1 -ul -m16 /dev/hda” REH “(E)IDE 32 iik#5". BH “using dma flag”.
1&E “interrupt-unmask flag” FHi&E “multiple 16 sector I/O” ( f&B& ), MMIIEIELEZ S 0)EE,

fRETAEiE “hdparm -W /dev/sda” X “/dev/sda” RIS ANEEZINEE, RATUAEA “hdparm -w 0
/dev/sda” XHIENEFIIRE,

WA EIE CD-ROM HIR, {ReJAfER”setcd -x 27 BRIEE, RiZEALHESER CDROM K2,
9.6.10 EXWEEML

EZSHEE (Solid state drive, SSD ) BHEI=] LA# B zh#&M,

£ /etc/fstab BE, 1BSEMEBIBIRIZER N tmpfs”, TLUR/L NSRS AR/ 0] 5K BE L 2 3REE,
9.6.11 {EHMH SMART FNIFELR =

{RR] AEHZRE SMART [ smartd(8) & SFHP#HTE (daemon ) RUEIEFNSRIRAIIER,

1. ¥£ BIOS H/2F SMART IfigE,

2. &% smartmontools #El,

BT df (1) P HERRENFHIRBIE T,

< IERIRIREEIERER R “/dev/hda’,

K& “smartctl -a /dev/hda” By%tt, & SMART IR BERH.

w

»



https://zh.wikipedia.org/wiki/Ext2
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Ext2
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Solid-state_drive
https://zh.wikipedia.org/wiki/S.M.A.R.T.
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- WNR;&E, B\ “smartctl -s on -a /dev/hda” BAE.
5. @id FHAXIBIT smartd(8) FESTIP#IE (daemon ),

- iHPk /etc/default/smartmontools” XfH “start_smartd=yes” BIERE,
« @i “sudo systemctl restart smartmontools” EFfEzN smartd(8) FESTIF#HIE (daemon ),

VN
smartd(8) fE&~F1PiHTE (daemon ) FILAER /etc/smartd.conf XEHITEEN, XEFEETHINES,

9.6.12 &3t $TMPDIR EEIGRNZEE &

RIFFERF—MRTEIGIFAER R “/tmp” TEIIGRXM, MNR “/tmp” RBERHBHIZE, (FFINEL $STMPDIR TE
RAEFEERNTFER X,

9.6.13 &L LVM ¥ RE]ATFE=(g]

TELZAY RIERTE Logical Volume Manager 248 & EIE (LVM) (Linux 45t) FHH X, EITUBESNETEHY B
BRI BRIA LB RN, MABEASNFHIRE LHITRKENEHLE.

9.6.14 BHEEHF N XRY B AEEZ(E

MRIFE—ANZHDE (FIE0 “/dev/sdx”), REIBAEERA mkfs.ext4(1) BEEIL, FHEM mount(8) HEZEHE
MEBESZENER. (FFEREHFRBBEARAE. )

$ 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

R’
(REP]DOERZFEH — PN SWEREGXE (BUF 9.7.5 ) FA—NMEMRE (BUE 9.7.3 ), LIRIRERRE
FESkEE PRz i iERI B N m g,

9.6.15 BT “mount --bind” EFH B —NERRYT BRIAEMEZE
MRBES—IMPEXEE—NEEIAZTEMTER (i “/path/to/emp-dir”), {REJLAEEHE “--bind”
EIAY mount(8), FEREHI—MIEEESZRIMNER (190 “work-dir”),

$ sudo mount --bind /path/to/emp-dir work-dir

9.6.16 iEiT overlay £% ( overlay-mounting ) Z— MNE &K B B1FE=8]

MRRER— MO XRFBERTAMZEE (F, “/path/to/empty” 1 “/path/to/work” ), {REJLAFEEHEEIT
—MNERHAERIFEEZT BB NENE R (B30, “/path/to/old” ), EBiXHM, REEHT Linux 3.18 kA
FZERE AR A ( 3F 52 Debian Stetch 9.0 BREFTHRZA ) B OverlayFS,

$ sudo mount -t overlay overlay \
-olowerdir=/path/to/old-dir, upperdir=/path/to/empty,workdir=/path/to/work

“/path/to/empty” F1 “/path/to/work” BIZfIFeliEEM7X, NMEEBBAN “/path/to/old”,



https://zh.wikipedia.org/wiki/Logical_Volume_Manager_(Linux)
https://en.wikipedia.org/wiki/OverlayFS
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9.6.17 {ERFSHEY R BEFMEZIE

( : )RRV
XR—INEFANME RLEREGETED “REHEER" WNeleRARERTLIE. BNAER EXFRE “H£
MR,

MRFES—INPXEE—NFEITRZEMNZTER (B “/path/to/emp-dir” ), {REJLAER 1n(8) BB
H— TS,

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

o
|

7l

&P BB PP

HAKSEMER (W “/opt”) EA "HHEF AR, IHMNBEERAALNIEAKES

9.7 WEBREZ

BAHEX B R R MAVIRIE,

9.7.1 HIfFREEIRG M

—ANKRIEFIRE (FIE0, 554 SCSI B 1T ATA 188 “/dev/sdb” ) HIRLEZBRSSIHE “disk.img” BTLAER cp(1)
8% dd(1) @i F AR,

# cp /dev/sdb disk.img

# dd if=/dev/sdb of=disk.img

&4 PC (I T X IDE R —BXMNESIFICR (MBR) (BRE 962 ) WHRRGAIAER dd(1) B3 T
HNEIL,

# 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

« “mbr.img”: BEHXRERN MBR
« “mbr-nopart.img”: R~EHXTN MBR
» “mbr-part.img”: {X MBR B X&E

INRIREEF SCSI SERTT ATA IRBFRBHNER, RBEMEMA “/dev/sda” &K “/dev/hda”,
MRMFERIFREEN —MER D XMBRE, REZER “/dev/hdal” FER “/dev/hda’”,



https://zh.wikipedia.org/wiki/Master_boot_record
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9.7.2 EBEEEANESE

HiEMREXHE “disk.img” FATRBE FHAXNBAZ—PMLREX/NORERIZES (FI40,

“/dev/sdb”,
# dd if=disk.img of=/dev/sdb

B, EE*’*"EHM%S‘(# “partltlon img” B T ARBE AR LREK/NIREHS
SCSIig&HE—1M9X “/dev/sdb1”),

# dd if=partition.img of=/dev/sdb1l

9.7.3 IEFMIBMENHE

B AEREAREED FIA X EHFHHE S BN D KREIEERE “partition.img”,

# losetup --show -f partition.img

/dev/1loop0

# mkdir -p /mnt/loop®

# mount -t auto /dev/loop® /mnt/loop®
.hack...hack...hack

# umount /dev/loop®

# losetup -d /dev/loop0

ATLAREE g0 T IR,

# mkdir -p /mnt/loop®

# mount -t auto -o loop partition.img /mnt/loop®
.hack. . .hack...hack

# umount partition.img

STLAER AR & HEHE SN KIHEME “disk.ing” HBIMHEX,
# losetup --show -f -P disk.img

/dev/1loop0

# ls -1 /dev/loop0O*

brw-rw---- 1 root disk 7, O Apr 2 22:51 /dev/loop®
brw-rw---- 1 root disk 259, 12 Apr 2 22:51 /dev/loopOpl
brw-rw---- 1 root disk 259, 13 Apr 2 22:51 /dev/loop0Opl4d
brw-rw---- 1 root disk 259, 14 Apr 2 22:51 /dev/loopOpl5

# fdisk -1 /dev/1loop®

Disk /dev/1loop0: 2 GiB, 2147483648 bytes, 4194304 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: gpt

Disk identifier: 6A1D9E28-C48C-2144-91F7-968B3CBCY9BD1

Device Start End Sectors Size Type

/dev/loopOpl 262144 4192255 3930112 1.9G Linux root (x86-64)
/dev/loopOpl4 2048 8191 6144 3M BIOS boot
/dev/loop0Opl5 8192 262143 253952 124M EFI System

Partition table entries are not in disk order.

mkdir -p /mnt/loop@pl

mkdir -p /mnt/loopOpl5

mount -t auto /dev/loop@pl /mnt/loopOpl

mount -t auto /dev/loop@pl5 /mnt/loopOpl5

mount |grep loop

dev/1loop@pl on /mnt/loop@pl type ext4 (rw,relatime)

N H HHHH

e —

B/ SCSIig&

T (flE, B



https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Loop_device
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/dev/1loop@pl5 on /mnt/loopOpl5 type vfat (rw,relatime, fmask=0002,dmask=0002,allow_utime <«
=0020, codepage=437, iocharset=ascii, shortname=mixed, utf8, errors=remount-ro)

...hack...hack. . .hack

# umount /dev/loopOpl

# umount /dev/loopO@pl5

# losetup -d /dev/loop®

&, (RBEIAGER kpartx GBI kpar tx(8) B3I 1% &R & KIAZIHERIHR,

# kpartx -a -v disk.img

add map loopOpl (253:0): 0 3930112 linear 7:0 262144
add map loopOpl4 (253:1): O 6144 linear 7:0 2048

add map loopOpl5 (253:2): 0 253952 linear 7:0 8192

# fdisk -1 /dev/1loop®

Disk /dev/loop@O: 2 GiB, 2147483648 bytes, 4194304 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: gpt

Disk identifier: 6A1D9E28-C48C-2144-91F7-968B3CBCY9BD1

Device Start End Sectors Size Type

/dev/1loopOpl 262144 4192255 3930112 1.9G Linux root (x86-64)
/dev/1loopOpld 2048 8191 6144 3M BIOS boot
/dev/1loop0@pl5 8192 262143 253952 124M EFI System

Partition table entries are not in disk order.
# 1ls -1 /dev/mapper/

total 0

Crw------- 1 root root 10, 236 Apr 2 22:45 control

lrwxrwxrwx 1 root root 7 Apr 2 23:19 loopOpl -> ../dm-0
lrwxrwxrwx 1 root root 7 Apr 2 23:19 loopOpl4 -> ../dm-1
lrwxrwxrwx 1 root root 7 Apr 2 23:19 loopOpl5 -> ../dm-2

# mkdir -p /mnt/loopOpl

# mkdir -p /mnt/loopOpl5

# mount -t auto /dev/mapper/loopOpl /mnt/loopOpl

# mount -t auto /dev/mapper/loopOpl5 /mnt/loopOpl5

# mount |grep loop

/dev/1loopOpl on /mnt/loop@pl type ext4 (rw,relatime)

/dev/1loop@pl5 on /mnt/loopOpl5 type vfat (rw,relatime, fmask=0002,dmask=0002,allow_utime <«
=0020, codepage=437, iocharset=ascii, shortname=mixed, utf8, errors=remount-ro)

...hack...hack. . .hack

# umount /dev/mapper/loopOpl

# umount /dev/mapper/loop0pl5

# kpartx -d disk.img

9.7.4 EIBMIEMENYE
EATENAR, —MHEBEX 4 disk.ing” e BIREFTEE 2MBRIIH, R — T @ 005% B

&’new.img”,

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 ..

#

#



https://zh.wikipedia.org/wiki/Device_mapper
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MR “disk.img” fIF ext2, ext3 K extd, {RBAJLME T EIBFEER zerofree REBHH zerofree(8),

# losetup --show -f disk.img
/dev/1loop0

# zerofree /dev/loop®

# cp --sparse=always disk.img new.img
# losetup -d /dev/loop0

9.7.5 HIE=HIRLE MG

BIERYAINER dd(1) , ATAGIE—KN\J9 5GiB M= EREX .
$ dd bs=1 count=0 if=/dev/zero of=disk.img seek=5G

TR fallocate(8) AJUAEXEHER, ARENRMER dd(1),
BRTEMNANERTENLE, MEBEXMEIRMRE disk. img” LRI extd XGRS,

# losetup --show -f disk.img
/dev/1loop0

# mkfs.ext4 /dev/loopO
...hack...hack...hack

# losetup -d /dev/loopo

$ du --apparent-size -h disk.img
5.06 disk.img

$ du -h disk.img

83M disk.img

WMFrdisk.img”, EFIXHEFXR/NZE 5.0 GiB, MESLFREZEFER{NINZ 83MiB. XNEErIGERH T extd EEBHR
1.

AN
W S R SEPR i 2 E A 2 REE BIER B A MM,

EIMEE 3K IREMRET 18 EERRMMRE, EXEIEERE 9.7.3 DEHE, (REETER parted(8) =% fdisk(8)
FHX MEEME disk . img” HITHX, BEAS{ER mkfs.ext4(8), mkswap(8) f£ L ERIER X4 R4S,

9.7.6 fI{F 1IS09660 HR {4

> RE R T B R R LABEE g0 T AT /REY cdrkit 321489 genisoimage(1) a5 S K HI1E 1S09660 R4, “cd.iso0”,

# genisoimage -r -J -T -V volume_id -o cd.iso source_directory

ALY, 7T 5| S8 1S09660 FRIE X4, "cdboot . is0”, BEAEM debian-installer (U H XM source_directory”
HtE, AT,

# 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

X EHY Isolinux boot loader (BI15 3.1.2 %) EHTFRBof.
FTEARN, ReIUEENARIZETTE mdssum B, FHIFE 1S09660 R,



https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Sparse_file
https://zh.wikipedia.org/wiki/Sparse_file
https://zh.wikipedia.org/wiki/Sparse_file
https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Device_mapper
https://en.wikipedia.org/wiki/Cdrkit
https://zh.wikipedia.org/wiki/ISO_9660
https://zh.wikipedia.org/wiki/SYSLINUX
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$ isoinfo -d -i /dev/cdrom
CD-ROM is in ISO 9660 format

Logical block size is: 2048
Volume size is: 23150592

# 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

D=

5 A

==
THRIEEMER, MoIUIVDEER Linux 1ISO9600 XH R AFTIE bug,

I

Ry
v

o

9.7.7 EEEANFZE| CDIDVD-RIRW

RBR
Y FH cdrkit F24tH wodim(1) 3K, DVD {XIX2—/N KK CD,

{REES BT UN R Fr/RBV AR S 3K 2 o] FIRYIR &,

# wodim --devices

AEIEZ=HI CD-R {&A CD Raf23H BHIE 1S09660 FRIEX A, 7cd.iso” EAEZEH, FIANAWTFFTREY wodim(1)
BHUIES AZI”/dev/hda” i& &,

# wodim -v -eject dev=/dev/hda cd.iso

WRA CD-RW & CD-R, HUIFEAIRIIGSREXR,

# wodim -v -eject blank=fast dev=/dev/hda cd.iso

B
MRMRMEEALZBoNER CDs, 7E#ER wodim(l) ZBIELIwE®A”sudo umount /dev/hda” EIHE,

9.7.8 %} 1S09660 E{& 3

WNR7cd.iso” BE— 1S09660 R1&, FTHEHMNGSFILEHXIMNXHEE]”/cdrom”.

# mount -t is09660 -o ro, loop cd.iso /cdrom

AN
MRKRERREBENEHATBING, WK 1S09660 BIVILHI CD(BME 10.1.7 7).

9.8 TiH&HIEUE

X8, BNHEERBFFHENREN T HBILIE,



https://en.wikipedia.org/wiki/Cdrkit

Debian & Fift

165/ 236

9.8.1 EFMIRiE _HHILIE

REMES " #HHBIENGERER 0d -t x1” &%,

EXES) ATE A/ | BA

coreutils V:880,1:999 | 18307 | ERZXHEE, B od(1) REEXXH (HEX, ASCII, OCTAL, )

bsdmainutils V:11, I:315 17 TE®RHEE, § hd(1) KEEXH (HEX, ASCIL OCTAL, )

hexedit V-0, 1:9 73 —EBIN A wiE s (HEX, ASCII)

bless V-0, I:2 924 2INaE TR #EBZwiEES (GNOME)

okteta V1, 1112 1585 | 2INEER T/ EFIZRiEES (KDE4)

ncurses-hexedit | ., 130 | Tt F14R4E 58 (HEX, ASCII, EBCDIC)

beav V-0, 1:0 137 —HFIN 2 A1 gmE 28 (HEX, ASCII, EBCDIC, OCTAL, ...)
Table 9.21: EEFUER _FH B HIBHRERTIE

N

HEX Bt/ ElIZEZhexadecimal B F 450818, B radix 2 16, OCTAL 2/\i##lZEZoctal BEFB4E81E, E

) radix@ 8, ASCIl EEZEEER

iR E{CRE American Standard Code for Information Interchange XX %S,
BIIERHRENXAIE, EBCDIC @ R ITi#HHI4miE 113t Hl3X#45 Extended Binary Coded Decimal Interchange
Code WX HEE, 7 IBM K& BIFR % LERA,

9.8.2 NIEHMBIRENXH

BT ARFMEREEHMENER T IEEXH,

RER ITE XK/v | HER
mtools V8, 1:63 390 NS EERI MSDOS XL HE
hfsutils V0, I:5 184 ANEFHER HFS 1 HFS+ X LE

9.8.3 FIETTR

Table 9.22: NEHMEIRIFXAFIRHAETIR

Linux AZATIR HEIRAIDIRF R AR AR AR AR AIMBIETTRR I SKFHFET RS,
BENAREFRAEINSETR RIS KEFETEENTA,

EESD) TE K/ [ HBE

par2 V:9, 1:94 268 FERBEEERE, ATREMEEXH
dvdisaster V0, I:.1 1422 | CD/DVD ERBIFER K/ X2 HRIRIF

dvbackup V:0, I:0 413 A MiniDV BEXNBENED TE R HE rsbep(1))

Table 9.23: EIXAHRINFIBARHNTEYIR

9.8.4 HIBENXHIREFIZHI DT
BRTFHIEXGEREFZH DTN TR,



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/bsdmainutils
http://qa.debian.org/popcon-graph.php?packages=bsdmainutils
https://tracker.debian.org/pkg/bsdmainutils
http://packages.debian.org/sid/hexedit
http://qa.debian.org/popcon-graph.php?packages=hexedit
https://tracker.debian.org/pkg/hexedit
http://packages.debian.org/sid/bless
http://qa.debian.org/popcon-graph.php?packages=bless
https://tracker.debian.org/pkg/bless
http://packages.debian.org/sid/okteta
http://qa.debian.org/popcon-graph.php?packages=okteta
https://tracker.debian.org/pkg/okteta
http://packages.debian.org/sid/ncurses-hexedit
http://qa.debian.org/popcon-graph.php?packages=ncurses-hexedit
https://tracker.debian.org/pkg/ncurses-hexedit
http://packages.debian.org/sid/beav
http://qa.debian.org/popcon-graph.php?packages=beav
https://tracker.debian.org/pkg/beav
https://zh.wikipedia.org/wiki/Hexadecimal
https://zh.wikipedia.org/wiki/Radix
https://zh.wikipedia.org/wiki/Octal
https://zh.wikipedia.org/wiki/Radix
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/Extended_Binary_Coded_Decimal_Interchange_Code
https://zh.wikipedia.org/wiki/Extended_Binary_Coded_Decimal_Interchange_Code
https://zh.wikipedia.org/wiki/IBM_mainframe
http://packages.debian.org/sid/mtools
http://qa.debian.org/popcon-graph.php?packages=mtools
https://tracker.debian.org/pkg/mtools
http://packages.debian.org/sid/hfsutils
http://qa.debian.org/popcon-graph.php?packages=hfsutils
https://tracker.debian.org/pkg/hfsutils
https://zh.wikipedia.org/wiki/RAID
http://packages.debian.org/sid/par2
http://qa.debian.org/popcon-graph.php?packages=par2
https://tracker.debian.org/pkg/par2
http://packages.debian.org/sid/dvdisaster
http://qa.debian.org/popcon-graph.php?packages=dvdisaster
https://tracker.debian.org/pkg/dvdisaster
http://packages.debian.org/sid/dvbackup
http://qa.debian.org/popcon-graph.php?packages=dvbackup
https://tracker.debian.org/pkg/dvbackup
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eSS TE KV | 5HER
testdisk V:2,1:28 1413 | K XABEMEERENXAER
BRIt == a5 e F S . = :
magicrescue Vi0, 1:2 255 E’%ﬁ%‘g%g? magic FHRMEFFILR (FiE: 3% man file
scalpel V0, I:3 89 Ba. e EperI X EFREY
myrescue V:0, 1.2 83 Tk S FITRE 2 PRI
extundelete V.0, I:8 147 IE MR ext3/4 XEFZEG ENXXHFRNZHAER
ext4magic V.0, I:4 233 RS MR ext3/4 XHEZ G ERXERXAER
ext3grep V:0, 12 293 EIWE ex3 XIEZ G EMRAXERNTE
scrounge-ntfs V:0, 12 50 NTFS XHFRGRIBRIERETERF
gzrt V:0, 1:0 33 gzip RETHEE
sleuthkit V:3,1:24 1671 | 2B LH (Sleuthkit)
autopsy V0, I:.1 1026 | SleuthKit BIEFZ L5 @
foremost V:0, I:5 102 R EEIZETER
guymager V:0, I:0 1021 | EF QqBZEE‘RIE
dcfldd V-0, 1:3 114 EEIREY dd, ATIZEAES

Table 9.24: BIEXHIXEFZEI T RGBIIR

B
7£ e2fsprogs HEBEE debugfs(8) ars, EAIZHSLEM list_deleted_inodes #l undel ¥§%, {REETS
RE ext2 X454 EFRAISTEE,

9.8.5 EBAXHZMZ NN
H— P XERRKMAESIMHIEHE, (RRZEENZRIEIEEDE NS NT 2000MiB BN, FHEHBERE/NZ
HEHPWIBHIXH,

$ split -b 2000m large_file
$ cat x* >large_file

Ny
ATRBHIEXXER MR, BREREBEF X" FFLRI 1,

9.8.6 FEXNHAR
ATERENEEXEZENXENAT, AERA rm() SSEMPRXEAREIEZINEXXMY, ERXANXEFIEEE
R LMITHEARE AR ER, U TFR2ERXGABHNERT A,

$ :>file_to_be_cleared

9.8.7 MHFNH

THNRSRIEEFXAHFREX M

$ 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



http://packages.debian.org/sid/testdisk
http://qa.debian.org/popcon-graph.php?packages=testdisk
https://tracker.debian.org/pkg/testdisk
http://packages.debian.org/sid/magicrescue
http://qa.debian.org/popcon-graph.php?packages=magicrescue
https://tracker.debian.org/pkg/magicrescue
http://packages.debian.org/sid/scalpel
http://qa.debian.org/popcon-graph.php?packages=scalpel
https://tracker.debian.org/pkg/scalpel
http://packages.debian.org/sid/myrescue
http://qa.debian.org/popcon-graph.php?packages=myrescue
https://tracker.debian.org/pkg/myrescue
http://packages.debian.org/sid/extundelete
http://qa.debian.org/popcon-graph.php?packages=extundelete
https://tracker.debian.org/pkg/extundelete
http://packages.debian.org/sid/ext4magic
http://qa.debian.org/popcon-graph.php?packages=ext4magic
https://tracker.debian.org/pkg/ext4magic
http://packages.debian.org/sid/ext3grep
http://qa.debian.org/popcon-graph.php?packages=ext3grep
https://tracker.debian.org/pkg/ext3grep
http://packages.debian.org/sid/scrounge-ntfs
http://qa.debian.org/popcon-graph.php?packages=scrounge-ntfs
https://tracker.debian.org/pkg/scrounge-ntfs
http://packages.debian.org/sid/gzrt
http://qa.debian.org/popcon-graph.php?packages=gzrt
https://tracker.debian.org/pkg/gzrt
http://packages.debian.org/sid/sleuthkit
http://qa.debian.org/popcon-graph.php?packages=sleuthkit
https://tracker.debian.org/pkg/sleuthkit
http://packages.debian.org/sid/autopsy
http://qa.debian.org/popcon-graph.php?packages=autopsy
https://tracker.debian.org/pkg/autopsy
http://packages.debian.org/sid/foremost
http://qa.debian.org/popcon-graph.php?packages=foremost
https://tracker.debian.org/pkg/foremost
http://packages.debian.org/sid/guymager
http://qa.debian.org/popcon-graph.php?packages=guymager
https://tracker.debian.org/pkg/guymager
http://packages.debian.org/sid/dcfldd
http://qa.debian.org/popcon-graph.php?packages=dcfldd
https://tracker.debian.org/pkg/dcfldd
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R R T

« "5kb.file” 2 S5KB MIE£FIUE,
« ”7mb.file”  7MB FENIEE,

« ”zero.file” BIFR— 0 FHMIXM, MREXNMAFZRIFEFE, WERI mtime ZWEH, MEMRABTNKE
FREANE,

- 7alwayszero.file” —ER—1 0 FHXME, NREXNMEZEIFE, WEN mtime KWEH, MENNETSHE
BE,

9.8.8 IE[RERIEE
B ERTLERISR FBEANER FRIE, thiiE, 7£7/dev/sda” £ USB WTFE,

( : ) \Cy
EMITIXEMS S ZAI, RAiZA mount(8) i KEE USB idIZBMEHAIE, "/dev/sda” IE@MIRE
AJRER KB E/N RGN SCSI FER T E serial-ATA 1852,

R FREET LRI 0 B U RIBRIE R _EFr B RN,
# dd if=/dev/zero of=/dev/sda

T —RARYABEES A D RIERFTEHIEN,
# dd if=/dev/urandom of=/dev/sda

T RAMBTBIEESM A RS BIERFT B IR,
# shred -v -n 1 /dev/sda

{RERE PTLAEA badblocks(8) 1L -t random &I,

E % dd(1) &L ¥ Z 7] 5| S/ Linux CDs (140 Debian %3¢ E) LY shell IME T ERRI AR, (REEBBERERFERY
W2 L, #lg0”/dev/hda”, ?/dev/sda” FFiRE LIZITRIFG S RTEBREZLKNARL,

9.8.9 EFRIEE LHIARERRIXIN

MR (3K USBIiCIZIE ) ERERAMXIE, B0 “/dev/sdbl” FIREMAB S FIHRIBRIVEIE, ERittIEE RAZEMH
BR T MR GRVHEHE, XER]AETESRIFIR,

# 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/sdb1l

==

@ BIHER USB B BREBREGEBITT, BERRE, KM DERNXESHENEETER
BHBEMRET,

[
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9.8.10 k& ELEMFRIEMAMKITAIIXG

BMEMRANNOHIBR TR, REXNXEF AR —LENARRFRER (1Z3ES ), MELXHAHR]EERN.

I FIGIF

$ 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

HIFRKT lsof MAEBMRHR, AR —NEIRRITUTHL.

$ 1ls -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 EHFTEMEEE

BIEEHRRN, BEBER"Ls - 11" ik,

$ 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 O 2008-09-15 20:21 baz
2738404 -rw-r--r-- 2 root root 0 2008-09-15 20:21 foo

“baz” F1”foo” RIEEEL A 72” (>1), RRMATEEREE. TR inode SEBRE"2738404”. XRREA R RFHFAIEHEZ
X, NRIFABBARITLINFERERE M, FAILUEE inode SREHE, LI, ZTEMNANE2738404”

# find /path/to/mount/point -xdev -inum 2738404

9.8.12 Ar]NLMiEZ(E)HE

FrEFTANXERMERE, HARERMEZE, REMIAEBIREER du(l) TN, XERMEREIS A

Ay, FIBAEE FEMANIIEH,
# 1lsof -s -X / |grep deleted



https://zh.wikipedia.org/wiki/Inode
https://zh.wikipedia.org/wiki/Inode
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9.9 HIRINZEIRR

R ABEL R IR PC IR TR, 1R ABRR]AA2 53R 15 root AXPR, 13E)ERY PC ERIFREXH (U5 464 ), X
BEREERENRAETERN PC WEMSRHANERRIEEMATHBRENT S, BONMEBRREMNZRARSER, R
& GNU [RFASTF (W5 10.3 ) AJAXIAF#ITINE, (EEFE LA RN IF.

Dm-crypt BT AR Linux RIZIER, 8 device-mapper, AR A FIEIESCHL A B e EIBINZ,

e ATE KAV | 5EEH

cryptsetup V:19, I:79 417 A A FINZERRIEEZKATER (dm-crypt/ 3LUKS )
. BT INZRIRIZ S FIEEHFRER/ERNERER

cryptmount V:2,1:3 231 ( dm-crypt / LUKS )

fscrypt V0, I:1 5520 | Linux XFRGZINZE TR (fscrypt)

libpam-fscrypt | V:0,1:0 5519 | Linux X R INZ PAM #RIR (fscrypt)

Table 9.25: #EINZ T RYIFE

YW
HIEINZRIEFE CPU REIFRIR, MREMNZTBER, MBHIHIESTMLEARL, ENEERE,

B
BT debian-installer (lenny SXE#7hR), EA Debian RAEBEBIKRTRE —MIZMME L, FA dm-crypt/LUKS
F0 initramfs.

RBR
BEERE 10.3 HHFZRINMNZESIAIERF: GNU Privacy Guard,

9.9.1 £ dm-crypt/ILUKS M=o

I&BTBAA dm-crypt/LUKS MZBABE 0] BoN&E LHIE, GIaNEHAE “/dev/sdx” EHI USB igiZig, MRRAFBHRAT
TRERMIEERIL,

# fdisk /dev/sdx

. llnll IIpII "1" llreturnll llreturnll "W"
# cryptsetup luksFormat /dev/sdx1

# cryptsetup open /dev/sdx1l secret

# 1ls -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

ARG, SIAIAEEMNEMREEMIFMETER udisks2 EG8E, EFHEF”/media/username/disk_label”, IR
HESERBAZL (BRE 10.1.7 ), FEANIREANMIBEHINZN, BHREZETUBNERBRIA (SRE
10.3.6 T ),

RETABER LA EME XX ER S, BIMA nkfs.ext4 /dev/mapper/sdx1” IBEIRL I extd, HIR(E
F bufs, MFEELR udisks2-btrfs EE, WFXLEXEFRSE, rleeEEREXHIIFMEEFMNEE,



https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Device_mapper
http://packages.debian.org/sid/cryptsetup
http://qa.debian.org/popcon-graph.php?packages=cryptsetup
https://tracker.debian.org/pkg/cryptsetup
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Linux_Unified_Key_Setup
http://packages.debian.org/sid/cryptmount
http://qa.debian.org/popcon-graph.php?packages=cryptmount
https://tracker.debian.org/pkg/cryptmount
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Linux_Unified_Key_Setup
http://packages.debian.org/sid/fscrypt
http://qa.debian.org/popcon-graph.php?packages=fscrypt
https://tracker.debian.org/pkg/fscrypt
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
https://tracker.debian.org/pkg/libpam-fscrypt
https://www.kernel.org/doc/html/latest/filesystems/fscrypt.html
https://www.debian.org/devel/debian-installer/
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Linux_Unified_Key_Setup
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Linux_Unified_Key_Setup

Debian & Fift 170/ 236

9.9.2 {#F dm-crypt/LUKS & NZA0ME

S#AFIF, B dm-crypyLUKS 787/dev/sdc5” o2 asmia o] AR T S W81/t

$ sudo cryptsetup open /dev/sdc5 ninja --type luks
Enter passphrase for /dev/sdc5: ****

$ 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 A%

W F 73509524, Debian ERRAERS ZIEHRILET Linux R
NRIRIEEDIEARRY, (RO REEEBARIZNIL,

9.10.1 HNZS#K

2 Linux 13T R TEIAS, BETRIZSHRES,

« WIZSEGET bootloader AL (BILE 3.1.2 1)
o XIBT sysfs i5RIRIAZSEL, TIETTHIEE sysct1(8) fEIX (BIE 1.2.12 §)
o H—/MERIEHGER, iBiT modprobe(8) SERIRBEREE, (BUFE 9.7.3 )

2752 Dl ”The Linux kernel user’ s and administrator’ s guide » The kernel’ s command-line parameters”

9.10.2 WL

AKBPEBEFFERIEINABTERNZLINGE, NMRFBEEZEFEHEIIREE EZ2SHHIFDR, £ Debian &
Gt, TBREFRIZARE libco-dev RS (B glibc BB EEIER) 1248, 7£”/usr/include/ linux”
#0”/usr/include/asm” BHISLTH,

EE

W FRIF—LRZEXIER, tbanid N oPERRA B YRIZHIRZIERFD automounter f5 & 5T (daemon) 12/
(amd), R E EMEMIINZL I EBRIFE, thil"-I/usr/src/linux- partlcular ver31on/1nclude/
BMREIER 21T,

9.10.3 ZmiIFAXINERIRIR

Debian B'E B 7 R IFRZFERIELR,

WRMRFESE 3.1.2 TEA initrd, iIE—EEiE initramfs-tools(8), update-initramfs(8), mkinitramfs(8)
1 initramfs.conf(c) BMEXEE,



https://zh.wikipedia.org/wiki/Linux_kernel
https://www.kernel.org/doc/html/latest/admin-guide/index.html
https://www.kernel.org/doc/html/latest/admin-guide/kernel-parameters.html

Debian &% Fif} 171/ 236

eSS TE KV | 5HER

build-essential | o/ 17 832 Debian X4 B FTLTRIIREE: make, gec, -

bzip2 V:166,1:970 | 112 bz2 XFEFEMBEEGE T E

libncurses5-dev 71 6 ncurses FF& 2 EERISTRY

git V:351,1:549 | 46734 | git: Linux AZERNY HMEEGT RS

fakeroot V:29,1:486 | 224 73 root FAF EIEREF B R E— 1 AER root INIE
Initramfs-tools | .50 1989 | 113 | BIE initramfs #9TE ( Debian 155 )

dkms V.74, 1:162 196 NASAFZIRIRZ FF dynamic kernel module support (DKMS) (GBF)
module-assistant| y.q 1. 406 | SIEREREABIMEE TR ( Debian HI58 )

devscripts V:6, 1:40 2658 | Debian X FEIZEFF ERIFENRIZA (Debian FISE )

Table 9.26: Debian RAERIZRIFEELT XN ETEREFATIR

Z2E
EYRIF Linux RIZBERIBE, SAEREBM"/usr/include/ linux” #1”/usr/include/asm” EJR{RE
(ttd0: */usr/src/linux*") EERMFATS iR, (—Ld ARSI AEMR.)

EN=

=i 1£ Debian stable ik BE4miFHR A Linux WIZEY, PTEEFE E(ER — LM Debian unstable WRE @ EEIE
( backported ) BT BRISRFThRAS,

module-assistant(8) (BREERERN m-a) AR, A—1PHSNEHNAZ, BSHNMEMLRIERRG
’10

dynamic kernel module support (DKMS) 7S AZIRIRZ 15 B— MR DHNIMIIESS, HiIRITARAIFENMIA
RIERERRL BN AZIER T AR, X UATFHEIPRZABERINERER, XUERARNZE, EHRmE

BRREF[IEEHE,

9.10.4 #RiFAZIRICIG: Debian NZEFIPAHERE

M ERBRZRABEEMUURZ _H#GE, MESERRERAA deb-pky” WK,

sudo apt-get build-dep linux

cd /usr/src

wget https://mirrors.edge.kernel.org/pub/linux/kernel/v6.x/1linux-version.tar.xz
tar --xz -xvf linux-version.tar.xz

cd linux-version

cp /boot/config-version .config

make menuconfig

@B BH B BL B LR PR

make deb-pkg

&

Br
linux-source-version ¥4 8{ERA"/usr/src/linux-version.tar.bz2" 25 Debian ¥ T i Linux RZRK
M,

M Debian RIZBER B A B RIFSEN _# I8, (RN HFEH debian/rules. gen” Bfy”binary-arch_architecture
W,



http://packages.debian.org/sid/build-essential
http://qa.debian.org/popcon-graph.php?packages=build-essential
https://tracker.debian.org/pkg/build-essential
http://packages.debian.org/sid/bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
https://tracker.debian.org/pkg/bzip2
http://packages.debian.org/sid/libncurses5-dev
http://qa.debian.org/popcon-graph.php?packages=libncurses5-dev
https://tracker.debian.org/pkg/libncurses5-dev
http://packages.debian.org/sid/git
http://qa.debian.org/popcon-graph.php?packages=git
https://tracker.debian.org/pkg/git
http://packages.debian.org/sid/fakeroot
http://qa.debian.org/popcon-graph.php?packages=fakeroot
https://tracker.debian.org/pkg/fakeroot
http://packages.debian.org/sid/initramfs-tools
http://qa.debian.org/popcon-graph.php?packages=initramfs-tools
https://tracker.debian.org/pkg/initramfs-tools
http://packages.debian.org/sid/dkms
http://qa.debian.org/popcon-graph.php?packages=dkms
https://tracker.debian.org/pkg/dkms
https://zh.wikipedia.org/wiki/Dynamic_Kernel_Module_Support
http://packages.debian.org/sid/module-assistant
http://qa.debian.org/popcon-graph.php?packages=module-assistant
https://tracker.debian.org/pkg/module-assistant
http://packages.debian.org/sid/devscripts
http://qa.debian.org/popcon-graph.php?packages=devscripts
https://tracker.debian.org/pkg/devscripts
https://zh.wikipedia.org/wiki/Dynamic_Kernel_Module_Support

Debian &% Fif} 172 /236

$ sudo apt-get build-dep linux

$ apt-get source linux

$ cd linux-3.*

$ fakeroot make -f debian/rules.gen binary-arch_i386_none_686

HMMEEREN:
* Debian Wiki: KernelFAQ

* Debian Wiki: DebianKernel
+ Debian Linux %% Ffiff: https:/kernel-handbook.debian.net

9.10.5 HEHFIRCHFNE 4

WHENRIETEEMRRA LE CPU LHRE, KEDEGHRNMERBHRY, ELEIELER Debian RHZIX
HeE, BE main Xig,

« GPU IR&f)

— Intel GPU J¥zf] (main)
— AMD/ATI GPU 3Rzf) (main) 0/
— NVIDIA GPU JEZ/] (nouveau IRFNHITE main , B~ RZ3FH0 3 FIIREI, FL7E non-free.)

B RMEBEEETEETARRIZE LRIRIEEEUE (EEWNi%, CPU microcode, GPU iG{THYEZ{LASEL FPGA / CPLD #
Hoeeeee ) MABEHERIENBERRGEFE, ERRZEHEHRTESERERABIAE, THHNARZFENERRG
7, TRILEGHIRRVEN, XHIRE A ERIFEIEIT,
- EEBIERGE, SBMHEBERRESRMEFERS LHE.

— 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)

- EUEREFRREE, EMEBMRSIESKMEEFERS LMRIE.
— fwupd (main): M Linux Vendor Firmware Service T #E {4 BMIE S E /5 S8 T #HZ ( daemon ),

— gnome-firmware (main): fwupd B GTK Bijif

— plasma-discover-backend-fwupd (main): fwupd f9 Qt Biji
#&/XE, M Debian 12 Bookworm 18, FFPERAHE ALTENREERMEN non-free-firmware SR BRI 5T
EMREIKI, non-free-firmware KIFAESE 2.1.5 T E@IEA,

thiF/FEZ, fwupd M Linux Vendor Firmware Service '~ #{ BV E 4 £ EH MNE E IEEIZ1TH Linux A%, FIEER
non-free,

9.11 ELRSR

B EREMRSE, RAIEERNMIELRNEITZNRE.

R’
£ Debian wiki BIRZREINL,



https://wiki.debian.org/KernelFAQ
https://wiki.debian.org/DebianKernel
https://kernel-team.pages.debian.net/kernel-handbook/
https://zh.wikipedia.org/wiki/Graphics_processing_unit
https://zh.wikipedia.org/wiki/Nouveau_(software)
https://zh.wikipedia.org/wiki/Microcode
https://zh.wikipedia.org/wiki/FPGA
https://zh.wikipedia.org/wiki/Complex_programmable_logic_device
https://zh.wikipedia.org/wiki/Fwupd
https://fwupd.org/
https://zh.wikipedia.org/wiki/Fwupd
https://fwupd.org/
https://wiki.debian.org/SystemVirtualization
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9.11.1 EIMLAEREETER
B B FIEIMRTEYS,

- SR BRI IREE, EEa@iT games-emulator TG B L ARG R

« KEB% CPU ERUARHL, 11 E—L 1O RIS, tbal QEMU

« K& CPU ERIEHME, M1 E—LE /O 1&RIAEHL, EEYN Kernel-based Virtual Machine (KVM)

- BIEERGRNBRENL, INERZEMSZIE, thil LXC (Linux Containers), Docker, systemd-nspawn(l), ...
- BIERARNINGRGAEEIME, N EEXHRZ EMRGEER, bl chroot

- BERARIERFELRIEE, NEEXGMEENRR LNRZEIFA, LU fakeroot

« IRIFRLE APLIRIZE, LEYH Wine

- EREREAMEIME, M EEMNMITEEIGITAREZR, tbil Python BY virtualenv # venv

BEREIMLERSE 475 7, B% 7.7 HHBHEA,
XEBH - EEAREEEIMC R RRIRGEL,
SR B Comparison of platform virtual machines SRIR1FAE T & K E LML RRR G RANFALLRES.

9.11.2 EIULI{ER

==
=)

BM) lenny ZJ5, EXIAHY Debian RiZEIRSZH KVM B,

HAYEIMETHERERUTLNS R,

- BIREXGRS (B RN ERER),
- BEMEILABE " mkdir -p /path/to/chroot” 8lE,
— [RIANIR MRS ST RENSER dd(1) I (BILE 9.7.1 T 9.7.5 ).
- gemu-img(1) BEMSEIERFNIE(L QEMU SZIFRIRL R BRIG XM,
- REAAENFN VMDK X8, BESE b EHME TERERAEE.

+ {55F3 mount (8) # SUHLBMMEEI T R L (i),
- MYRAMEERECT, RTINS X RSN B8R0 BRF 973 T)
- WF QEMU XFEHIHLRIRE, FBEAEH network block device MLIRIZEIEH (BRF 9.11.3 ).
- EEHNXHERE LAREFTENR AR,
- {£A debootstrap # cdebootstrap ZEHIFEFRIDENLIBXMITE (BIUE 9.11.4 ).
- EEMEERRIRIUR T ERARFRARKRR.

- EEMCIME BT —1MER.

— chroot Rt EAXMEIIFE, EBEEERARFER, BITIEGENA, B1TE&TIPIEF daemon.
- QEMU R EF AR CPU 1E11 3.
— QEMU #1 KVM @i hardware-assisted virtualization FE{F4HEN BRI SRIZ M 2 THEER ZHIFEHL.

— VirtualBox B] ATE i386 #0 amd64 t, {# & A~ A hardware-assisted virtualization #E{F5ERN R IRt 2 THEE
RRIEHL.



https://zh.wikipedia.org/wiki/Virtualization
https://zh.wikipedia.org/wiki/Hardware_emulation
https://packages.debian.org/sid/games-emulator
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/LXC
https://zh.wikipedia.org/wiki/Docker_(software)
https://zh.wikipedia.org/wiki/Chroot
https://zh.wikipedia.org/wiki/
https://zh.wikipedia.org/wiki/Wine_(software)
https://virtualenv.pypa.io/
https://docs.python.org/3/library/venv.html
https://zh.wikipedia.org/wiki/Comparison_of_platform_virtual_machines
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/Virtualization
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/VMDK
https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Device_mapper
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Network_block_device
https://zh.wikipedia.org/wiki/Chroot
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/Hardware-assisted_virtualization
https://zh.wikipedia.org/wiki/VirtualBox
https://zh.wikipedia.org/wiki/Hardware-assisted_virtualization
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eSS TATE A/ | BA
coreutils V:880,1:999 | 18307 | GNU #ZLLEEE chroot(s)
systemd -containery sz 161 1330 | systemd container/nspawn TE & & systemd-nspawn(1)
schroot V5, 1.7 2579 | fE chroot F#{T Debian _FmlBfESF L E
sbuild Vi1, 1:3 243 K Debian JRRZFJE Debian —H#HIBERTE
debootstrap V35, 1:54 314 EE—/1EAR Debian £2%4 (F sh BHY)
cdebootstrap Vo0, I:1 115 FEZE— Debian &% (F§ C 5)
cloud-lmage-utllsvzl, 17 66 SEEEETE
cloud-guest-utilsy., 4 71 EZEPITE
virt-manager Vi1, [:44 2296 | ERINEES: ATEEEMMPNEEAA
libvirt-clients |y ¢ 165 1241 | libvirt OEETRFE
incus V:0, 1.0 56209 | Incus: RABERIEMHEBIESRS (7E Debian 13 “Trixie” )
Ixd V:0, 1.0 52119 | LXD: RABREFMEHBIESR (7 Debian 12 "Bookworm” )
podman V:14,1:16 41948 | podman: fE Pods BEENG{TET OCI HashI5[E
podman-docker V:0, 1:0 249 £ Pods EEIBITE T OCI BasHI5] 2 -- docker $13% ax
docker.io V:41, 1:43 150003 | docker: Linux BESia{THY
games-emulator | L0 21 games-emulator: Debian B XX AR 28
bochs V:0, I:0 6956 | Bochs: IA-32 PC R E S
gemu .14 97 QEMU: REFEFARIEEH E2e
gemu-system [:22 66 QEMU: £INEERRRIFEI ZHFI
gemu-user V:1,1:6 93760 | QEMU: F F#EzNRIIEI — 3 Hl
gemu-utils V:12,1:106 | 10635 | QEMU: TH&E
gemu-system-x86 | y.53 199 58140 | KVM: x86 Fgft 75 REHEB IV IS AL
virtualbox V:6, 1:8 130868 | VirtualBox:i386 1 amd64 L x86 FUENILRERGT R
gnome-boxes V:1, .7 6691 Boxes: AT AREIN RZRIEER GNOME WHER
xen-tools V:0, 1:2 719 F T &2 debian XEN ENRSZENTE
wine V:13, 1:60 132 Wine: Windows Tz 7 9miz e SLE) (FREEM)

. DOSBox: & Tandy/Herc/CGA/EGA/VGA/SVGA B+, B&
dosbox Vi1, I:15 2696 | Do 1 x86 4EHIEE
Ixc V9, I:12 25890 | Linux BesHFELHE
python3-venv 1:88 6 venv BIZ IR python I1ME ( RAE )
pythonS—Vlrtualeny/:S’ 1:50 356 virtualenv S ZFREEAIEHA python IF17
pipx V3, 1:19 3324 | pipx EfREIIIFREFR L python NATERF

Table 9.27: E#MLTEYIFR



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/systemd-container
http://qa.debian.org/popcon-graph.php?packages=systemd-container
https://tracker.debian.org/pkg/systemd-container
http://packages.debian.org/sid/schroot
http://qa.debian.org/popcon-graph.php?packages=schroot
https://tracker.debian.org/pkg/schroot
http://packages.debian.org/sid/sbuild
http://qa.debian.org/popcon-graph.php?packages=sbuild
https://tracker.debian.org/pkg/sbuild
http://packages.debian.org/sid/debootstrap
http://qa.debian.org/popcon-graph.php?packages=debootstrap
https://tracker.debian.org/pkg/debootstrap
http://packages.debian.org/sid/cdebootstrap
http://qa.debian.org/popcon-graph.php?packages=cdebootstrap
https://tracker.debian.org/pkg/cdebootstrap
http://packages.debian.org/sid/cloud-image-utils
http://qa.debian.org/popcon-graph.php?packages=cloud-image-utils
https://tracker.debian.org/pkg/cloud-image-utils
http://packages.debian.org/sid/cloud-guest-utils
http://qa.debian.org/popcon-graph.php?packages=cloud-guest-utils
https://tracker.debian.org/pkg/cloud-guest-utils
http://packages.debian.org/sid/virt-manager
http://qa.debian.org/popcon-graph.php?packages=virt-manager
https://tracker.debian.org/pkg/virt-manager
https://zh.wikipedia.org/wiki/Virt-manager
http://packages.debian.org/sid/libvirt-clients
http://qa.debian.org/popcon-graph.php?packages=libvirt-clients
https://tracker.debian.org/pkg/libvirt-clients
https://zh.wikipedia.org/wiki/Libvirt
http://packages.debian.org/sid/incus
http://qa.debian.org/popcon-graph.php?packages=incus
https://tracker.debian.org/pkg/incus
https://wiki.debian.org/Incus
http://packages.debian.org/sid/lxd
http://qa.debian.org/popcon-graph.php?packages=lxd
https://tracker.debian.org/pkg/lxd
https://wiki.debian.org/LXD
http://packages.debian.org/sid/podman
http://qa.debian.org/popcon-graph.php?packages=podman
https://tracker.debian.org/pkg/podman
https://podman.io/
http://packages.debian.org/sid/podman-docker
http://qa.debian.org/popcon-graph.php?packages=podman-docker
https://tracker.debian.org/pkg/podman-docker
http://packages.debian.org/sid/docker.io
http://qa.debian.org/popcon-graph.php?packages=docker.io
https://tracker.debian.org/pkg/docker.io
https://zh.wikipedia.org/wiki/Docker_(software)
http://packages.debian.org/sid/games-emulator
http://qa.debian.org/popcon-graph.php?packages=games-emulator
https://tracker.debian.org/pkg/games-emulator
https://packages.debian.org/sid/games-emulator
http://packages.debian.org/sid/bochs
http://qa.debian.org/popcon-graph.php?packages=bochs
https://tracker.debian.org/pkg/bochs
https://zh.wikipedia.org/wiki/Bochs
http://packages.debian.org/sid/qemu
http://qa.debian.org/popcon-graph.php?packages=qemu
https://tracker.debian.org/pkg/qemu
https://zh.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-system
http://qa.debian.org/popcon-graph.php?packages=qemu-system
https://tracker.debian.org/pkg/qemu-system
https://zh.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-user
http://qa.debian.org/popcon-graph.php?packages=qemu-user
https://tracker.debian.org/pkg/qemu-user
https://zh.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-utils
http://qa.debian.org/popcon-graph.php?packages=qemu-utils
https://tracker.debian.org/pkg/qemu-utils
https://zh.wikipedia.org/wiki/QEMU
http://packages.debian.org/sid/qemu-system-x86
http://qa.debian.org/popcon-graph.php?packages=qemu-system-x86
https://tracker.debian.org/pkg/qemu-system-x86
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/Hardware-assisted_virtualization
http://packages.debian.org/sid/virtualbox
http://qa.debian.org/popcon-graph.php?packages=virtualbox
https://tracker.debian.org/pkg/virtualbox
https://zh.wikipedia.org/wiki/VirtualBox
http://packages.debian.org/sid/gnome-boxes
http://qa.debian.org/popcon-graph.php?packages=gnome-boxes
https://tracker.debian.org/pkg/gnome-boxes
https://wiki.gnome.org/Apps/Boxes
http://packages.debian.org/sid/xen-tools
http://qa.debian.org/popcon-graph.php?packages=xen-tools
https://tracker.debian.org/pkg/xen-tools
https://zh.wikipedia.org/wiki/Xen
http://packages.debian.org/sid/wine
http://qa.debian.org/popcon-graph.php?packages=wine
https://tracker.debian.org/pkg/wine
https://zh.wikipedia.org/wiki/Wine_(software)
http://packages.debian.org/sid/dosbox
http://qa.debian.org/popcon-graph.php?packages=dosbox
https://tracker.debian.org/pkg/dosbox
https://zh.wikipedia.org/wiki/DOSBox
http://packages.debian.org/sid/lxc
http://qa.debian.org/popcon-graph.php?packages=lxc
https://tracker.debian.org/pkg/lxc
https://zh.wikipedia.org/wiki/LXC
http://packages.debian.org/sid/python3-venv
http://qa.debian.org/popcon-graph.php?packages=python3-venv
https://tracker.debian.org/pkg/python3-venv
https://docs.python.org/3/library/venv.html
http://packages.debian.org/sid/python3-virtualenv
http://qa.debian.org/popcon-graph.php?packages=python3-virtualenv
https://tracker.debian.org/pkg/python3-virtualenv
https://virtualenv.pypa.io/
http://packages.debian.org/sid/pipx
http://qa.debian.org/popcon-graph.php?packages=pipx
https://tracker.debian.org/pkg/pipx
https://pipx.pypa.io/
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9.11.3 IEFEINRELEIESYF

W T RIBHEREE, S0E 9.7 1.

X F ELE R R B BRR S, (RBEDZ FB{F A network block device M4&IR1Z & HHXAY gemu-nbd(8) RS H 1], FER
AIZIER nbd RIEEHTEA].

gemu-nbd(8) £#F QEMU FTZ# MM 2 QEMU X F M : raw, qcow2, qcow, vmdk, vdi, bochs, cow
(user-mode Linux copy-on-write), parallels, dmg, cloop, vpc, vvfat (virtual VFAT) FIZENiZ .

MLEIRIZE BEBAFMEIMEE —H#FNANZFAX (BRE 973 T). REBRTEMNARESF disk. img” BIE—
MrX.

# modprobe nbd max_part=16

# gemu-nbd -v -c /dev/nbd@ disk.img

# mkdir /mnt/partil
# mount /dev/nbdOpl /mnt/partil

"R
{ReEJLALE gemu-nbd(8) (EM"-P 1" EWIRE H"disk.img” BIE—MHEX.

9.11.4 Chroot &%

NRIRFAE ML URIES] & Sl —NHTHY Debian 38T, FHEF(RER chroot, XE{REENIZIT unstable # testing
MWIEHENAER, FT2BEEENEXNKE, FETERER. chroot(s8) B&REMEITIE,

VAV
TERNIIFRIZRIFERAH chroot ZAEEHLZEERY and64 CPU 2244,

FRIREEWF T ERA debootstrap(l) REIE— chroot(8) MR, XZE KRB TIE.

sbuild X {4 & MR 32— Debian 3482, {F F schroot X {4 B E 2R chroot MME, EFNEEBNMIA sbuild-createchroot
—ig, BN TARARNAREITE, RESTREHIEN,

$ sudo mkdir -p /srv/chroot
$ sudo shuild-createchroot -v --include=eatmydata,ccache unstable /srv/chroot/unstable- «
amd64-sbuild http://deb.debian.org/debian

{REETSE R debootstrap(8) B/UFITE”/srv/chroot/unstable-amd64-sbuild” F&BE unstable BN FH
SEE, AT — 1 R/NWERE,

{Ra]LAEER schroot(1) K& REXMALE,

$ sudo schroot -v -c¢ chroot:unstable-amd64-sbuild

fREJLAB R —MEBITE unstable IMRHVR S shell BN GBI,

IR
"/usr/sbin/policy-rc.d” X S22 FH 101 B, PHLLETE Debian RE LEHNBEETHiERF. &
D"/usr/share/doc/init-system-helpers/README.policy-rc.d.gz"



https://zh.wikipedia.org/wiki/Network_block_device
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Qcow
https://zh.wikipedia.org/wiki/VMDK
https://zh.wikipedia.org/wiki/VirtualBox#Virtual_Desktop_Image
https://zh.wikipedia.org/wiki/Bochs
https://zh.wikipedia.org/wiki/Parallels_Workstation
https://zh.wikipedia.org/wiki/Apple_Disk_Image
https://zh.wikipedia.org/wiki/Cloop
https://zh.wikipedia.org/wiki/VHD_(file_format)
https://zh.wikipedia.org/wiki/Network_block_device
https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Chroot
https://packages.debian.org/search?keywords=sbuild
https://packages.debian.org/search?keywords=schroot
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R

—LE7E chroot FHITER, EEiARILL EEEBRERSZ LAY sbuild-createchroot BEMBIR A E ZIMIE S XX
A8 IT, BN, "/sys”, "/etc/passwd”’, "/etc/group”, */var/run/utmp”, */var/log/wtmp” &%&. thiF
FEZE(FH bind-mounted 3£ N.

W

sbuild SREEBEBENEII— chroot ZAFRME—NRGE, 7E chroot W{EMA schroot fERAENGIK,. EE2—
MEEMEME (build-dependencies ) R R R, EZEE2S M sbuild at Debian wiki F17£"Guide for Debian
Maintainers” 189 sbuild B2 &£ .

R

systemd-nspawn(l) @< fEM chroot EUMFGEBMEIT—1IH<, ABRERTHRINNRERSE., EER
X, BEREFEAGRBRZEREEEMNCHER, #HZEET. ENA. B, HEMEMBAFRHEE, &0
systemd-nspawn,

9.11.5 ZREHEZR%

MRMFAFREZ NI IRMFR AN — IR GUI KREIME, FIEFE Debian IZERA L LERA QEMUKEKVM , XL
RENAEMERAZ2MBITZS KRERSR, XEILFRSITEFKENA, B85 Debian R WRFMIR AR L8R E RN
A, #AERRBEEZEXNEEEX LXK, AEAFTERER.

ERRA4H QEMU TRERIEFEIE, SENRAZF KVM KIRHE, BIUERAERINE,

RN EIESE, MR virt-manager, ER—MEXMEIE KVM R GUI (AAFRE) TH, Bl
libvirt,

RTENE, BEBEIE— NI TQEMU B & %E Debian RAMIEINFIEMKR virtdisk. gcow2”, X4 Debian
R LBfER debian K2 /) CDRR.

$ wget https://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

=R
FEHME FIiE1T Ubuntu A Fedora Z ZKRIEE GNU/Linux X1THR, BR— MM EBHNZIEHEERIONAE HE®
BRIERGAHAEIATEIX N GNU/Linux EHUY T RIFHIETT,

£ Debian wiki: SystemVirtualization &8 £ %15,



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://wiki.debian.org/nspawn
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/Virtualization
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Kernel-based_Virtual_Machine
https://zh.wikipedia.org/wiki/Virt-manager
https://zh.wikipedia.org/wiki/Libvirt
https://zh.wikipedia.org/wiki/QEMU
https://www.debian.org/distrib/netinst
https://zh.wikipedia.org/wiki/Virtualization
https://www.ubuntu.com/
https://fedoraproject.org/
https://zh.wikipedia.org/wiki/Virtualization
https://wiki.debian.org/SystemVirtualization
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Chapter 10

HIREIE

BAF X F7E Debian R4 LER T HBIAMXARENTEREEXER.

10.1 HZE, EIAEH

: hﬁ%a%’l UL, *FéiﬂE?‘l&ﬁ'—jLA’FE’J&R%DS‘d’-“F SOHEBHITANIENSERIE. KA flock(l)

B9 ST BIRE FLHIR] AT i X A

BENLZEMENZERXZEUMT/LANAGME,

« TFEXAFIENL

« ILFETFEVIIE)

- Sl

- REREXASE

- (BEBEHE

* BILERZRIREI M U310]
 FMARZRNEIFER

xR AE R T RS REI,

- FEREFIESTE

- EFIFIRS TA

- MEXHZRG

- BEEFAEEN

« T2 shell

- INEARZR

- IRAEFIRETR

- BEEEMMZETR



https://zh.wikipedia.org/wiki/Race_condition
https://zh.wikipedia.org/wiki/File_locking
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10.1.1 FHEFMEHIR
AR =2 Debian %% _Ev] FRFAEFNE 48 T RIS,
ENESI) mITE X | TRE Iy iR
tar V:902,1:999 | 3077 | .tar tar(l) EREETE (L)
, . ' . . Unix System V XU{&9I3H56:8, 5
cpio V:440,1:998 | 1199 | .cpio cpio(1) Find(1) — 2B
binutils V:172,1:629 | 144 .ar ar(1) SERSENRETE
fastjar V:1, 1:13 183 .jar fastjar(l) | Java AT HE (M zip)
o AR POSIX AT E, N F tar #
pax V8, 1:14 170 . pax pa>.<(1) cpio Z/d
gzip V:876,1:999 | 252 | .gz gi;ggg | GNULZ77 EHIE (k)
bzip2(1), Burrows-Wheeler block-sorting [£4& L
bzip2 V:166, 1:970 | 112 .bz2 bzcat(l), | BEBELt gzip(l) ESMIELHEE (IR
gzip BEMRUMIEXERELLERE)
1T LZMA EETEBELE gzip() S
1zma V:1,1:16 149 .lzma 1zma(1) MESRE (AR
xz(1), XZEHIEBEL bzip2() ESHY
xz-utils V:360, 1:980 | 1203 . XZ xzdec(1), [E4ER ([E45EE BT gzip BERLE
bzip2 #; LZMA EHETEMNERR)
zstd(1),
zstd V:193, 1:481 | 2158 | .zstd zstdcat(1),| Zstandard BIRLIREGE TR
_ . 7zr(1), BEE LA ERN 7-zip XEFFER
p7zip V:20, [:463 8 .7z p7zip(1) (LZMA [E4 )
. 72(1), BEEES TR 7-2ip XEFAFEES
p7zip-full V:110, 1:480 | 12 7z 7;;()1) (LZEXJ};{%DEM ; ip X a3
LZOEHETEBELE gzip(l) EEHY
1zop V:15,1:142 | 164 .1zo 1zop(1) [EGFRRELEE (IR gzip BEE
BB A BEEERLLER)
zip V:48,1:380 | 616 .zip zip(1) InfoZip: DOS IAMEEFMERTE
unzip V:105, 1:771 | 379 .zip unzip(1) InfoZIP: DOS fEFEZS L4 LB

Table 10.1: fFHEFIEH LRSI

o
=H
/]

B
PRIEMFIER R EM 4, BUWAERESTAPE TE, ERE tar(l) H1TH.

- gzipped tar(1) AMEBATY RERE”. tgz” & . tar.gz” FIXH&,

- xz-compressed tar(l) IIEBATY BRBER” . txz” HE”. tar . xz” FI3X&,

- FOSS TR, 3 tar(l), FMEREEHEZEELZMNTARIER: gzip - bzip2 - xz
« cp(1),scp(1) F tar(1) TEFTEEHMER F—LA4FTRRIXH, cpio(l) TERERATEERRE 8.

. cpio(1) R#Wikit A5 find(1) F1E
BB HIR TN,

S AA
EmR<

EER, E8TEEMNANGR, FELt, WARMNXHERERSEE

» Libreoffice HIEXHRIRELEMR” . jar” X4, EHRFIER unzip TRERITH,

- EXIBETESHERFNFEHEIAR zip, &8 “zip -rX” WARNIBATURERANES T, MRERAXEXR

INEEMAEZEE, BRNES “-s” EIEAR,



http://packages.debian.org/sid/tar
http://qa.debian.org/popcon-graph.php?packages=tar
https://tracker.debian.org/pkg/tar
http://packages.debian.org/sid/cpio
http://qa.debian.org/popcon-graph.php?packages=cpio
https://tracker.debian.org/pkg/cpio
http://packages.debian.org/sid/binutils
http://qa.debian.org/popcon-graph.php?packages=binutils
https://tracker.debian.org/pkg/binutils
http://packages.debian.org/sid/fastjar
http://qa.debian.org/popcon-graph.php?packages=fastjar
https://tracker.debian.org/pkg/fastjar
http://packages.debian.org/sid/pax
http://qa.debian.org/popcon-graph.php?packages=pax
https://tracker.debian.org/pkg/pax
http://packages.debian.org/sid/gzip
http://qa.debian.org/popcon-graph.php?packages=gzip
https://tracker.debian.org/pkg/gzip
https://zh.wikipedia.org/wiki/LZ77_and_LZ78
http://packages.debian.org/sid/bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
https://tracker.debian.org/pkg/bzip2
https://zh.wikipedia.org/wiki/Burrows-Wheeler变换
http://packages.debian.org/sid/lzma
http://qa.debian.org/popcon-graph.php?packages=lzma
https://tracker.debian.org/pkg/lzma
https://zh.wikipedia.org/wiki/Lempel-Ziv-Markov_chain_algorithm
http://packages.debian.org/sid/xz-utils
http://qa.debian.org/popcon-graph.php?packages=xz-utils
https://tracker.debian.org/pkg/xz-utils
https://zh.wikipedia.org/wiki/Xz
https://zh.wikipedia.org/wiki/Lempel-Ziv-Markov_chain_algorithm
http://packages.debian.org/sid/zstd
http://qa.debian.org/popcon-graph.php?packages=zstd
https://tracker.debian.org/pkg/zstd
https://zh.wikipedia.org/wiki/Zstandard
http://packages.debian.org/sid/p7zip
http://qa.debian.org/popcon-graph.php?packages=p7zip
https://tracker.debian.org/pkg/p7zip
https://zh.wikipedia.org/wiki/7-Zip
https://zh.wikipedia.org/wiki/Lempel-Ziv-Markov_chain_algorithm
http://packages.debian.org/sid/p7zip-full
http://qa.debian.org/popcon-graph.php?packages=p7zip-full
https://tracker.debian.org/pkg/p7zip-full
https://zh.wikipedia.org/wiki/7-Zip
https://zh.wikipedia.org/wiki/Lempel-Ziv-Markov_chain_algorithm
http://packages.debian.org/sid/lzop
http://qa.debian.org/popcon-graph.php?packages=lzop
https://tracker.debian.org/pkg/lzop
https://zh.wikipedia.org/wiki/Lempel-Ziv-Oberhumer
http://packages.debian.org/sid/zip
http://qa.debian.org/popcon-graph.php?packages=zip
https://tracker.debian.org/pkg/zip
https://zh.wikipedia.org/wiki/Info-ZIP
http://packages.debian.org/sid/unzip
http://qa.debian.org/popcon-graph.php?packages=unzip
https://tracker.debian.org/pkg/unzip
https://zh.wikipedia.org/wiki/Info-ZIP
https://zh.wikipedia.org/wiki/Free_and_open_source_software
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10.1.2 EHIFEZIR
BAF 2 Debian %4t LRYF] FHRYE £ E HIF S0 TRV,

RG] ATE XN | IR Ihge

coreutils V:880,1:999 | 18307 | GNU cp SFIRMXENER (-2 SHEWET)

SEFERXENER (BFm, 7-r” S8ENE

openssh-client | V:866,1:996 | 4959 scp =)

openssh-server | V:730,1:814 | 1804 | sshd EHhzin X EFMER (EfERSER)
rsync V:246,1:552 | 781 AR HEEZ D)

unison V:3,1:15 14 WELEFZE S &R

Table 10.2: EHIFIEF TREYIFR

EEHIXEFRER, rsync(s) LR TRRHE T ES MM,

- ENRBEERSAZREX G SEFENBRXXEZBINERE S

- RIFEEEE (BUA) SEBRR/NE RGBSR BB ELRIX G

« ”--exclude” #1”- -exclude-from” EINEMF tar(l)

« AIRERPRINRFBHIAIEZ e 08 R E B iR X4 eI 2N B R KA,

N
£k 10.14 FRRRAZEHIR S (VCS) sIUMEIA R ZEINNES T A,

10.1.3 AIEE

ATRAARRMNTEEHEFIREE4HEEE". /source” BRFHAR,
GNU tar(1):

$ tar -cvJf archive.tar.xz ./source
$ tar -xvJf archive.tar.xz

&, WTAR.

$ find ./source -xdev -print®@ | tar -cvJf archive.tar.xz --null -

cpio(1):

$ find ./source -xdev -print® | cpio -ov --null > archive.cpio; xz archive.cpio

$ zcat archive.cpio.xz | cpio -1i

10.1.4 EFHEE
MTRAARRNTEERIEA". /source” BRFAMNAR,

« KHIEHI: 7. /source” BE - ”/dest” BE

 IEFEEHI: AMEN LRI, /source” BE - “user@host.dom” £ LR /dest” BR

rsync(8):



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
https://tracker.debian.org/pkg/openssh-client
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
https://tracker.debian.org/pkg/openssh-server
http://packages.debian.org/sid/rsync
http://qa.debian.org/popcon-graph.php?packages=rsync
https://tracker.debian.org/pkg/rsync
http://packages.debian.org/sid/unison
http://qa.debian.org/popcon-graph.php?packages=unison
https://tracker.debian.org/pkg/unison
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# cd ./source; rsync -aHAXSv . /dest
# cd ./source; rsync -aHAXSv . user@host.dom:/dest

REEBERER “RER MR B

# rsync -aHAXSv ./source/ /dest
# rsync -aHAXSv ./source/ user@host.dom:/dest

&, WMTFR,

# cd ./source; find . -print® | rsync -aHAXSvO --files-from=- . /dest

# cd ./source; find . -print®@ | rsync -aHAXSvO --files-from=- . user@host.dom:/dest
GNU cp(1) #0 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

REEBERBER”.” NEIFER foo” BX”.”, XHRBEIMUM”. /source/foo” BREHINHEHE]”/dest/foo” B
io

EFREES”.” WG F B, REEmEREITE’12”/path/to/source/foo” RIKE” . », i X#¥F] A FEH cd . /source;”.
MR, IEXERRIETENAR, BIARENGGE,

« ”/dest/fo00”: rsync(8), GNU cp(1), #1 scp(1)
« ?/dest/path/to/source/foo”: GNU tar(1), ¥l cpio(1)

"R
rsync(8) # GNU cp(1) sJLAR"- u” IR 2 RE & = im _E BRI {4,

10.1.5 BEEXEMIEE

find(1) #WAEMN TR FESIH B HAEENGS (BRE 1013 FHE 10.14 H) KEATF xargs) (BRE
9.4.9 %), BT find S SITSHEEBERINAESTINE,

T2 find(1) BB E 2L,

- find FESHEHZEANZNERA,
- —BERERHBEN, BLEEMRFLL

- Y1238 OR” (ARG ZIER-0” SHIEER ) MERKT B8 AND” (H”-a” SBIEEHERMZERBEFS
2.

- "7 B3 NOT” (HRMRIER” ! ) MERST “B% AND”,
« 7-prune” S2iR[EZ4E TRUE FHMRXNBREFERN, BRIERMRIXNBE RIS,
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« 7-name” XL T B shell BREFF (EWE 156 T) UIXGBEHLLETEERL Y F17?” TF/HH .7, (FHY
POSIX #514)

« ”-regex” LECEANHERIZ, BAIARA emacs XA8HY BRE (W% 1.6.2 1I),

« 7-size” REXGXNKLE (BEriEHE+ SREEXNXHE, EREHE”-" SEEE/NIXH)
* 7-newer” SRILECLESHBFREEN XL Z I,

« 7-print0” SHEZRIREELE TRUE FIFTEB XA (null terminated) $TENRIFR AR HIZE L.

MTE find() iBFER,

# find /path/to \
-xdev -regextype posix-extended \
-type f -regex ”".*\.cpio|.*~" -prune -o \
-type d -regex ”".*/\.git” -prune -o \
-type f -size +99M -prune -o \
-type f -newer /path/to/timestamp -print@

XEGSIAITWM T aE,

—_

B /path/to” FTHIFIEXH

2. RELBERNNURAFEFERANZ ERE (BRE 162 1)

3. @ (E IR A TURHBRITES . *\ . cpio” 3. *~” IEMFAAI M
4. BRI IBR S URARIDAS . */\ . git” EMRARAIBEF

TR IR 75 TSR HEEREE 99MB (1048576 F 17 B 7T) BARISI M

6. BERXHER, BN LIERZGFELL”/path/to/timestamp” FHEIH

-

-

5. @
=

BB LEFIFHEY -prune -o” HEBRXERIS)IRAIE,

pE=1
Y+F3E Debian Z&HJ Unix-like &4, BLESEEIRERH find(l) L% HE, EXMIBERT, MiZEEIFELEH
EFR -print” B -printe’, {REJRERIMEEZEREMMEXNGS,

10.1.6 JIPHIELR

HEBNBIEFHETIH FMHIRE i, MRZEEENNEMRE, NFNENMAREED, BERRM QSR CD-R
# DVD-R AR BERERR. TR, FEMthrE, (FAHN—REBMTEENR)

JES=}
X Z2RWFRBEXERGL, RSB ENRBEFEENTRMELLRE, REBRBFEES ISR
INEZFE I,

ME (EZRRETHNEER ) INEEEFMETRNRXERS.

« KF 100 & : FHEKMITERE
+ 100 & }ETFfE (CD/DVD, CD/DVD-R)

« 30 FF: MiTTEE (HIT, WEB)



https://zh.wikipedia.org/wiki/POSIX
https://zh.wikipedia.org/wiki/Null_character
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Computer_data_storage
https://zh.wikipedia.org/zh-cn/保险箱
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20 F: MAEHEFE (CD-RW)

XABERTARNSBITESESS,

ME (FERBETHEEER ) JUEBFENRNRKNE IR,
« KF 250,000 )X : FEE2IKENES

« XF 10,000 ;X : A1F

« 1,000 ;X: CD/DVD-RW

« 1)X: CD/DVD-R, 4

VIR
@ X EBRFESFGME R ERIEIE A ROZE SRR E BT RBEIENFMEEN, SRS HREHIVEE
= AR,

R’
&’ CD/DVD-R MBFERET—X, ENMRELEILETENEESHHNBABEEIEER, IRMS!

R’
MRMFFEFREMEAAITABIRE D, B2oBISEMZERZMTIREN LAERRFTIMNED, FIEERMHE—7]
1THI757%,

R’
MRFEER—NIEESANNRUFRMIE N NG, (EAZFHRIZREBA brfs 3% zfs XHFRLE, LIFR—1
HiER.

10.1.7 FRBINFMEIRSE
BB AN TS & T S 2 LA T B o] —Fh,

« USB N5

R = e

« HEBIXENEE

« ZRDAEWL

- BFFRIEMEE

BT @ A TR R H1TIEE,
- USB

» IEEE 1394 / FireWire

« PCE

& GNOME #[l KDE iX##)II A REIMEREBTE"/etc/Fstab” XEFRELEFZBNE, BiEEXLEaBEIR
2

EHo



https://zh.wikipedia.org/wiki/Btrfs
https://zh.wikipedia.org/wiki/ZFS
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/Hard_disk_drive
https://zh.wikipedia.org/wiki/Optical_disc_drive
https://zh.wikipedia.org/wiki/Universal_Serial_Bus
https://zh.wikipedia.org/wiki/IEEE_1394
https://zh.wikipedia.org/wiki/PC_card
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« udisks2 BRH T TP HIEFE XM SEAE R RIEHMEHX LR E,
« D-bus SIS ARt % BohIE,
« PolicyKit {2t 7 Fr 454X,

VN
umount(8) EENEFHIXE AR gEXTF B uhe lper="5%,

=R
REYXLERBMIRELBE /etc/Fstab” XPIIHA, KREMETARBMIERH.

MR EEIMETHEH SWIE R /media/username/disk _label”, ERJ AN T BT REKE S,

« FAT ¥R H R A ER mlabel(l) &%
« 1S09660 X4 R GEARE”-V” EINM genisoimage(l) %
. ext2/ext3/extd X RRERTHE-L” LAY tune2fs(l) <

N
IR TTREFEERHERDER (SNU% 813 1),

R’R
R RERSE ERIRXAGREE, FESBRENNSIRET KA /dev/sdc”, MRFBERBENRET R,
RN ZFERLITRRA LA umount(8) G<RENHTE.

10.1.8 ZEEATHEZERENIXGRS

SPEL ] BHFEIRESHEMARD FHRIFENRER, REIZBIEEHEIC O RAHRMERARE FHINERN XM &
%, THRXHRFNIIR.

R’
EEF 991 HRREBRTERARSEMMNEZENBETLENHRELZNER.

FAT X4 AR KBRS UM RIRMERA LTS, ENTET R BERHITHRIERIRZRIEEE AN,
HIRNLIBRE FAT XIF R ANBEEBUIERZMNR]BNZ &0, UTMZ2REIER,
« F§ fdisk(8), cfdisk(8) 2(#& parted(8) @< (BWE 962 ) IBENIER M HEMESXHIMIEESMUT
PRIg,
— ¥Rig/NF 2GB Y FAT iR & HFEF67,
— FRICEKHY FAT32 i & RERF
« MTFARER nkfs.vfat(8) SR EP XY,

- EMNISEEE, Hla”/dev/sdal” FBF FAT1618&
- BERARRINFIEMIRE R, HII07-F 32 /dev/sdal” F§F FAT32 i&&



https://zh.wikipedia.org/wiki/D-Bus
https://zh.wikipedia.org/wiki/PolicyKit
https://zh.wikipedia.org/wiki/File_system
https://zh.wikipedia.org/wiki/File_system
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XHEZRGZRA HEAFERI=
FAT12 B (<32MiB) LEEEMNRIENZ
FAT16 E/NEE (<2GiB) EMBEEEMBIEN=Z
FERTEEE (<8TiB, # MS Windows95 OSR2 X FRIBEE R G T %5 LB L ariRiE
FAT32 e
exFAT EXEERRE FETEHZRIE (<512TiB, # WindowsXP, Mac OS X Snow Leopard

10.6.5 # Linux M#% 5.4 hR A UA_ERVIRIE R FRATSZH)
FEREEEERE ENBFEHERIE (& MS Windows NT MIFEMRARERF; &

NTFS Linux k£, i@i{#ER FUSE i NTFS-3G %#%, )

1S09660 £ CD-R f1 DVD+/R ERETFENRSEEN=Z

UDF CD-R #1 DVD+/-R (31) EMEERIEBA

MINIX RE BT ESF AR unix XERIBEEME

ext2 EEFZHlinx RGHEE FRFIESZ

ext3 AREZIHinx RGNEE ERNRIENZ

extd ERERIM linux AZMEE FRRIED =

burfs FEARIEREEEERTP Linux R0EE T XS HIE

Table 10.3: EEUERIAR T o] BEFEIRETIEENXERATIR

= fEF FAT 2X 1809660 X fF 2 AN ZHIRN, MTRFREIENEKE2EN,

- A tar(), 5% cpio(l) LEEXM, BRI THREXMHR, HSiE, RENXXERRBRINIXGREEER.
- A split(l) BSIBEBXUED BE T /INTF 2GiB B/, FHEZEXRIEE,

- MBEHEXGRIPEABTRZREERHAE,

pE =1

&5 FAT XA RGH&T, BARMIXER/NA (27032 - 1) bytes = (4GiB -1 byte), WF—LE|HHY 32
NRAZLEHNAREFRMNS, EAMNXERNEZE/N (2031 -1) bytes = (2GiB -1 byte), Debian ;ZHi8
Z &R,

EE

MIMAREBHAZEIWNEET 200MB B9 X EKznz3 EER FAT, ftt{189"Overview of FAT, HPFS, and NTFS
File Systems XRXERHER T MR ARG R, MR ETEIRIE, HRAT, FHIE Linux RELER
RIZ(ER extd XHEHRE,

N
BRXMAREMLRIXGRENESER, ESE Filesystems HOWTO",

10.1.9 MWL EREIEN =

SHEAMERDZHRIERIRHER, (RN ZERERMARS. XEF—LRER,

RENFXADZERU, BEMEEAFRANEEXAERBIHER, BXAJERETREN, ENIHIMNEERY
FLETL I FARIMERZ 2,

« F SSL/TLS hN%%

- ¥37 SSH @&

« ¥37 VPN B8

- MBZBIFZBEL LB

SN%E 6.5 THE 66 19,



https://zh.wikipedia.org/wiki/File_Allocation_Table
https://zh.wikipedia.org/wiki/File_Allocation_Table
https://zh.wikipedia.org/wiki/File_Allocation_Table
https://zh.wikipedia.org/wiki/ExFAT
https://zh.wikipedia.org/wiki/NTFS
https://zh.wikipedia.org/wiki/Windows_NT
https://zh.wikipedia.org/wiki/Filesystem_in_Userspace
https://zh.wikipedia.org/wiki/NTFS-3G
https://zh.wikipedia.org/wiki/ISO_9660
https://zh.wikipedia.org/wiki/Universal_Disk_Format
https://zh.wikipedia.org/wiki/Minix_file_system
https://zh.wikipedia.org/wiki/Ext2
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext4
https://zh.wikipedia.org/wiki/Btrfs
https://support.microsoft.com/kb/100108/
https://support.microsoft.com/kb/100108/
https://tldp.org/HOWTO/Filesystems-HOWTO.html
https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Secure_Shell
https://zh.wikipedia.org/wiki/Virtual_private_network
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ML AR S HAEFERIp=EA
T “Microsoft Windows FZ8” R EXH, €0 smb.conf(5) Fl
SMB/CIFS F Samba I£#HWE NGRS B 75 Samba 3.x.x #§§MESEFM ( The Official Samba 3.x.x
HOWTO and Reference Guide ) B samba- doc |
i T TN :
NFS F Linux s ST 4 2 EF% Hg\l;\})gélnux &> DEXE, S0 exports(5) # Linux
HTTP BRS3 Ewwwﬁﬁgﬁﬁiﬂﬁzzﬁ
EENMZENEZEEEE SSL) 3EX &= (TLS) FIMNZEIRS
s
HTTPS AR 58/22 P th 4y ST ¢
FTP AR%S EFIP REBF[EFimZ BN EXH

Table 10.4: BABY(ERIZ= T oI FERMMNLERS TR
10.2 HpFkE

BAEBAMUHENEN LA, HEBHTANNBERSHRARNGERR. SHMNRERFERNIINAREEPIE
BEZM—E5, IR —XIRFEM S L e

B
RIFENBN ARG G EHELEZININARL, BENEIBLLRRANZEMNAENBALHESTENS,

10.2.1 HHFIkE R
B 3 M EBRMEZ AT IR S MRS 58,

1. MEEEHIREM 4,
- (RECRIENEIENG: T~/ THHIE
- (RMERMRNRAREFCIZNBUEX MG /£ /var/” THIBIE (BRT”/var/cache/”,”/var/run/”¥1”/var/tmp/”)
- RGREXMH: £ /etc/” THIEIE
o KHFERF: 7E”/usr/local/” 5{”/opt/” FHIEUE
c RARRER: RELER (DK, WAXEKETS
« WIFRIBLER : @ SUIR MR R S IR MERTN R IRIE

- FAP#EM Cron TF, X&7E”/var/spool/cron/crontabs” BE, FEERE cron(8), 8N%E 9.4.14
TRIKBXT cron(8) # crontab(l) HEE.

— FP#TER) Systemd 1TAY28 T1F: XHTE”~/.config/systemd/user” B, £l systemd. timer(5)
# systemd.service(5),

- BR#ENBERB IE: XH & ~/.config/autostart” B3R, £ Desktop Application Autostart
Specification,

2. MIEBEFEENHIRE.

« ZEMBEFME: KIFERTESNRAKE
- BEED: BIHNES
« TUREM: BERE
- BINURE: BNERGSEN
3. 1l MBI RSB A
« BIEERBIXPE



https://zh.wikipedia.org/wiki/Server_Message_Block
https://zh.wikipedia.org/wiki/Samba_(software)
https://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/
https://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/
https://zh.wikipedia.org/wiki/Network_File_System_(protocol)
https://tldp.org/HOWTO/NFS-HOWTO/index.html
https://tldp.org/HOWTO/NFS-HOWTO/index.html
https://zh.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://zh.wikipedia.org/wiki/Https
https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/File_Transfer_Protocol
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
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- RIJEELRNZERAENEESX L, RFREABMMETNEGE £, REIXGERFELENTIT, EEK
BREFEFEE—INRIEXGRSZ L. 1
o FURIAEIEA BB XUBE
- YR BN EUE, LLaN”/etc/ssh/ssh_host_*_key”,”~/.gnupg/*”,”~/.ssh/*” 7~/ .local/share/keyr
”/etc/passwd”,”/etc/shadow”,”popularity-contest.conf”,”/etc/ppp/pap-secrets”, and”/etc/e
M EHERMZEED. 2(BRE 99 1, )
- MEEFEENRE L, UAEBREREDARERBENENZZLIEFMAER, (SNE 1036 T, )
« BIREXRNANREAT M
- B (1522 HER ) Bemf
- XH ARG REamf, BEIBIEFIEEER
- WEMZRIARMS, EZREFERATEBRIEE
- SERYERRDIRIF BEMS R AR MR AR R
- XHPRR R T ARG AR
- BEHFENZER: AN, BY, R, -
— {EF3 cron {5334 #& systemd T IS KRB IBEZ M ITIE

R’
fREEfB F"debconf-set-selections debconf-selections” @< k& debconf B B ##E, =T dpkyg
--set-selection <dpkg-selections.list” &< VkE dpkg HILEIE,

ES=
RIERENEBE MR, BUAREEH, /proc, /sys, /tmp, Ml /run BRETHHXERZL (80E 1.2.12
THE 1.2.13 ), EIREXBETANEIE.

5=z
EE

HEMBUIRMIRE, {Re]8e%Ef

ot

LE—Le Ny BREFRTIFEENII MTA (8005 6.2.4 73),

10.2.2 SLHEBMEH®

BAF 2 Debian 24 HERIFRHISAENEFESIITIR,

#HhITEESENTRANARE.

« Mondo Rescue @ —NEMW RS, EREBHENMNED CD/DVD FZEFREMREBNRR, MAFTELITEMNAR
LSS SUE =N

« Bacula, Amanda ¥l BackupPC RE2INBEMZMNEHEN, TERTHMMEEN.

» Duplicity #] Borg &£ & 1 T EATHER T 1Fik,

10.2.3 HHRIT

WF— M ALELE, ARSH[BIMRRITHEZSNEGTAELITARREGEN. SHER, EBMATILFEIERN

E2MTEBE—LERE.

XEF-ERIGIENENES, RERFMENNIE, EFISTUEEEEN TRE—EFEA,

HFERPBEN, iIEFHRIBIREABFPFILEAR J penguin, I — N E R FIIREBIIAE] F/usr/local/bin/bkss. sh”:
1—NRES—XBYES, 40 CD/DVD-R, BERFLEEESE, (BME 9.8 TEHTE shell L ITEAFEIEN, GNOME SEERIFER AL

fREZMBEE RS : “E - CD/DVD ZIR" RIME NIRIE, )
XERIRRN—LE, TREBEBIERAEABARFNFFSERERLEMN.



https://zh.wikipedia.org/wiki/Mondo_Rescue
https://en.wikipedia.org/wiki/Bacula
https://zh.wikipedia.org/wiki/Amanda
https://en.wikipedia.org/wiki/Backuppc
https://zh.wikipedia.org/wiki/Duplicity_(software)
https://zh.wikipedia.org/wiki/Borg_(backup_software)
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eSS mITE KN T iRER
bacula-common V8, 1:10 2305 | Bacula: WEREIEZ D, MEFTIZE-ENNEZEXH
bacula-client V0, 1:2 178 Bacula: WEEIEEZ D, MENZE-BEF Rt EFE
bacula-console | V:0,1:3 112 Bacula: WZEREZ D, MEFTZE-XF LR
bacula-server .0 178 Bacula: WEBHIEZH, MENRE-RIZZJ/HTIAGER
amanda-common V0, 1:2 9897 | Amanda: BEZXREFEF RS RENCMEEEITEEE (F)

R xZ =% = = = R D=L
amanda-client V0, 12 1090 %ﬁm}anda. DEZXRFERERNSRENENEEETES (BF

. P N = A ST % ST FE5E
amanda-server V0, 10 1077 ?ﬁuﬁm)anda. OE=ZXZHENSR &R E 1533 (

= E=2 AN g A A= ZERA 7S

backuppc Vo, 12 3178 chlkgpc =RAT&EM PCNEE (ETHE) NeEENEL
duplicity V:30, I:50 1973 | =) BEEDR
deja-dup V:28, 1:44 4992 | duplicity BY GUI ( EIFEAF 5 ) Biim
borgbackup V11, 1:20 3301 | O=FE) ZEED
borgmatic V2, 1:3 509 borgbackup &2 X FFRIFRHENER
rdiff-backup V4, 1:10 1203 | (i=z7%) EBE&M
restic V:2,1:6 21385 | O=fE) BEED
backupninja V:2,1:3 360 ZEHIR]I FEHT meta-backup &4
flexbackup V:0, 1:0 243 (=fE) BEER
slbackup V-0, 1:0 151 O=fR) IBE&M
backup-manager | V:0, :1 566 mofTahITH
backup2l V:0, 1.0 115 BT TEREN ETHED) BWREFHNEH/MRETERE

Table 10.5: SXA&MIEFEHIIR

#!/bin/sh -e
SRC="$1" # source data path
DSTFS="$2" # backup destination filesystem path
DSTSV="$3" # backup destination subvolume name
DSTSS="${DSTFS}/${DSTSV}-snapshot” # snapshot destination path
if [ "$(stat -f -c %T "$DSTFS”)” != "btrfs” ]; then

echo "E: $DESTFS needs to be formatted to btrfs” >&2 ; exit 1
fi
MSGID=$(notify-send -p “bkup.sh $DSTSV” “in progress ...")
if [ ! -d "$DSTFS/$DSTSV” ]; then

btrfs subvolume create ”"$DSTFS/$DSTSV”

mkdir -p "$DSTSS”
fi
rsync -aHxS --delete --mkpath "${SRC}/” "${DSTFS}/${DSTSV}”
btrfs subvolume snapshot -r "${DSTFS}/${DSTSV}"” ${DSTSS}/$(date -u --iso=min)
notify-send -r ”“$MSGID” "bkup.sh $DSTSV” “finished!”

X8, [ERELXTE rsync(l) REBEH, FEZEIER Bufs REMFA.

"R
BR: XIMEBEEMIIEL EERME SRS shell iA bss: Btrfs Subvolume Snapshot Utility”,

10.2.3.1 GUI (EIFAFRmE ) &1
XER— & T Ul (BFRFRE ) BiR&HEF.

- EE— USB FEREAREN.



http://packages.debian.org/sid/bacula-common
http://qa.debian.org/popcon-graph.php?packages=bacula-common
https://tracker.debian.org/pkg/bacula-common
https://en.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-client
http://qa.debian.org/popcon-graph.php?packages=bacula-client
https://tracker.debian.org/pkg/bacula-client
https://en.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-console
http://qa.debian.org/popcon-graph.php?packages=bacula-console
https://tracker.debian.org/pkg/bacula-console
https://en.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/bacula-server
http://qa.debian.org/popcon-graph.php?packages=bacula-server
https://tracker.debian.org/pkg/bacula-server
https://en.wikipedia.org/wiki/Bacula
http://packages.debian.org/sid/amanda-common
http://qa.debian.org/popcon-graph.php?packages=amanda-common
https://tracker.debian.org/pkg/amanda-common
https://zh.wikipedia.org/wiki/Amanda
http://packages.debian.org/sid/amanda-client
http://qa.debian.org/popcon-graph.php?packages=amanda-client
https://tracker.debian.org/pkg/amanda-client
https://zh.wikipedia.org/wiki/Amanda
http://packages.debian.org/sid/amanda-server
http://qa.debian.org/popcon-graph.php?packages=amanda-server
https://tracker.debian.org/pkg/amanda-server
https://zh.wikipedia.org/wiki/Amanda
http://packages.debian.org/sid/backuppc
http://qa.debian.org/popcon-graph.php?packages=backuppc
https://tracker.debian.org/pkg/backuppc
https://en.wikipedia.org/wiki/Backuppc
http://packages.debian.org/sid/duplicity
http://qa.debian.org/popcon-graph.php?packages=duplicity
https://tracker.debian.org/pkg/duplicity
http://packages.debian.org/sid/deja-dup
http://qa.debian.org/popcon-graph.php?packages=deja-dup
https://tracker.debian.org/pkg/deja-dup
http://packages.debian.org/sid/borgbackup
http://qa.debian.org/popcon-graph.php?packages=borgbackup
https://tracker.debian.org/pkg/borgbackup
http://packages.debian.org/sid/borgmatic
http://qa.debian.org/popcon-graph.php?packages=borgmatic
https://tracker.debian.org/pkg/borgmatic
http://packages.debian.org/sid/rdiff-backup
http://qa.debian.org/popcon-graph.php?packages=rdiff-backup
https://tracker.debian.org/pkg/rdiff-backup
http://packages.debian.org/sid/restic
http://qa.debian.org/popcon-graph.php?packages=restic
https://tracker.debian.org/pkg/restic
http://packages.debian.org/sid/backupninja
http://qa.debian.org/popcon-graph.php?packages=backupninja
https://tracker.debian.org/pkg/backupninja
http://packages.debian.org/sid/flexbackup
http://qa.debian.org/popcon-graph.php?packages=flexbackup
https://tracker.debian.org/pkg/flexbackup
http://packages.debian.org/sid/slbackup
http://qa.debian.org/popcon-graph.php?packages=slbackup
https://tracker.debian.org/pkg/slbackup
http://packages.debian.org/sid/backup-manager
http://qa.debian.org/popcon-graph.php?packages=backup-manager
https://tracker.debian.org/pkg/backup-manager
http://packages.debian.org/sid/backup2l
http://qa.debian.org/popcon-graph.php?packages=backup2l
https://tracker.debian.org/pkg/backup2l
https://zh.wikipedia.org/wiki/Btrfs
https://github.com/osamuaoki/bss
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- #1801 USB FEIRE A — 10X, (EM bufs XIERRK, BIREBR’BKUP”, XU BHEBINE (SNE 99.1
o
- IEXMEA RN RS, RERAFENEHES”/media/penguin/BKUP”,
- $1177sudo chown penguin:penguin /media/penguin/BKUP”, iLETIUHBAFE,
- SIEITFH”~/. local/share/applications/BKUP.desktop” X, REBE 9.4.10 TEBHAK:

[Desktop Entry]

Name=bkss

Comment=Backup and snapshot of ~/Documents

Exec=/usr/local/bin/bkss.sh /home/penguin/Documents /media/penguin/BKUP Documents
Type=Application

WFE—REWRESE, (RIEBIEM ~/Documents” {52 USB 2%, HEIBT — A RifRE,

10.2.3.2 EFHFEEGMANED
XER— MHEHEGMELNBNENTIF.

- %56 10.2.3.1 THHIVESE— USB FEIRERT &N,

« BIE—NINTHY systemd RSZ BT 47~/ .config/systemd/user/back-BKUP.service”:
[Unit]
Description=USB Disk backup

Requires=media-%u-BKUP.mount
After=media-%u-BKUP.mount

[Service]

ExecStart=/usr/local/bin/bkss.sh %h/Documents /media/%u/BKUP Documents
StandardOutput=append:%h/.cache/systemd-snap. log
StandardError=append:%h/.cache/systemd-snap. log

[Install]
WantedBy=media-%u-BKUP.mount

- B TENARNBAXA systemd RITACE :

$ systemctl --user enable bkup-BKUP.service

WFE—REHSG, (REEIEMA~/Documents” &7 El USB F&i&&, HEIBRT —MNRiLRE,

X, Z5 systemd ZEATF R systemd HEFH BT BT, HFfEM systemctl --user list-units --type=mount”
KiIAARSEERZREN,

10.2.3.3 MEISFMENEN
XER—HNES LB HNENFIF.

« &5 10231 HHFHFNAESE— USB FERERATEMN.

« SIE— NN systemd AT [B] R TT X4~/ . config/systemd/user/snap-Documents. timer”:
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[Unit]
Description=Run btrfs subvolume snapshot on timer
Documentation=man:btrfs(1)

[Timer]
OnStartupSec=30
OnUnitInactiveSec=900

[Install]
WantedBy=timers.target

« SIE— IR systemd BRZ BTG~/ . config/systemd/user/snap-Documents.service”:

[Unit]
Description=Run btrfs subvolume snapshot
Documentation=man:btrfs(1)

[Service]

Type=oneshot

Nice=15

ExecStart=/usr/local/bin/bkss.sh %h/Documents /media/%u/BKUP Documents
I0OSchedulingClass=idle

CPUSchedulingPolicy=idle
StandardOutput=append:%h/.cache/systemd-snap. log
StandardError=append:%h/.cache/systemd-snap. log

- BTEBARNBAXA systemd RITACE :

$ systemctl --user enable snap-Documents.timer

W FE—XEEEG, RRIEIEM~/Documents” &7 E| USB 17fiig&, FHEIET —MRILRE,

X, 551 systemd £ A7 systemd PR E] R TR T, fEA systemctl --user list-units --type=timer”
KRIAARSEEREREN,

WFREMNKERS, X1 systemd 5, LEEESA Unix at(l). cron(8) 3 anacron 5=\, BERBIREEREEAILA
R RE 12,

10.3 HWELZ=EM

BIEZEMIRERLUENS, IERENERITAENES.
S0 9.9 T dm-crypt # fscrypt, EA181T Linux RZIERILIL T Boh BB I H,

10.3.1 GnuPG ZifEIE

TR GNUBRMIET EXNRAEESRS,

FEBEX.

T &< LEFAY”1DD8D791” N EREIERAV AN AARSS 23 "hkp: //keys . gnupg.net”,
$ gpg --keyserver hkp://keys.gnupg.net --send-keys 1DD8D791

FKIARTFHI N IBARSE 28 1E "~/ . gnupg/gpg.conf” (IHMAIETE"~/.gnupg/options” ) XEHIRE, LNXEESR
TUTES.

keyserver hkp://keys.gnupg.net



https://zh.wikipedia.org/wiki/Dm-crypt
https://www.kernel.org/doc/html/latest/filesystems/fscrypt.html
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
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RHEB ATE RS 1HER
gnupg V554, 1:906 | 885 gpg(1) GNU F2FA T T - OpenPGP IZEMBZRE L H
gpgv V:893,1:999 | 922 gpgv(l) GNURRA T -Z2RIITH
paperkey V1, .14 58 paperkey(1) I OpenPGP FATHEMH, NXELFEERE
cryptsetup vi19, 179 | 417 | CTYPESCLURRY o shigg BT LUKS TA
coreutils V:880,1:999 | 18307 | md5sum(1) | iTE5E#KIE MD5 MERE
coreutils V:880,1:999 | 18307 | shalsum(l) | iTEERK SHAL HIERE
openssl V:841,1:995 | 2111 | openss1(iss])fER”openss1 dgst” (OpenSSL) iTBEERE
Uibsecret-tools | ., 14, 41 secret - tod L {EMEFIEYE =3 (CLI)
seahorse V:80,1:269 | 7987 | seahorse(l) ZiAEIE L H (GNOME)

Table 10.6: #ELZLEM T RIIFR
s iEH

gpg --gen-key

ER—BIFHIZ RS

gpg --gen-revoke my_user_1ID

L my_user_ID B — 7 BIBIEP

gpg --edit-key user_ID

REANREZH, BA help” KRERGFHHNER

gpg -o file --export

CENZHH LA

gpg --import file

NXHESANZH

gpg --send-keys user_ID

&3X user_ID A FHEI N 5AARSS 22

gpg --recv-keys user_ID

M RARRS 28 T &) user_ID HYAER

gpg --list-keys user_ID

S user_ID FIFF B = %H

gpg --list-sigs user_ID

FH user_ID BIEF

gpg --check-sigs user_ID

& user ID ZHEF

gpg --fingerprint user_ID

& & user_ID FYFEZX

gpg --refresh-keys

E AR

Table 10.7: GNU faFA R T 2=iAE R SHITIR

[ERESi=3ES

s

REMBEEEZR/REHE

BEETEEXR

REEBHEERTITE

MR EEZHE

RIERENEE

TE=EE

cC|—h35|Ql0

REGFE

Table 10.8: {F{EBE XIIFT



http://packages.debian.org/sid/gnupg
http://qa.debian.org/popcon-graph.php?packages=gnupg
https://tracker.debian.org/pkg/gnupg
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
http://packages.debian.org/sid/gpgv
http://qa.debian.org/popcon-graph.php?packages=gpgv
https://tracker.debian.org/pkg/gpgv
http://packages.debian.org/sid/paperkey
http://qa.debian.org/popcon-graph.php?packages=paperkey
https://tracker.debian.org/pkg/paperkey
http://packages.debian.org/sid/cryptsetup
http://qa.debian.org/popcon-graph.php?packages=cryptsetup
https://tracker.debian.org/pkg/cryptsetup
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Linux_Unified_Key_Setup
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=openssl
https://tracker.debian.org/pkg/openssl
http://packages.debian.org/sid/libsecret-tools
http://qa.debian.org/popcon-graph.php?packages=libsecret-tools
https://tracker.debian.org/pkg/libsecret-tools
http://packages.debian.org/sid/seahorse
http://qa.debian.org/popcon-graph.php?packages=seahorse
https://tracker.debian.org/pkg/seahorse

Debian & Fift 191/ 236

MEARLAR 55 283K EX L A FARL,
$ gpg --list-sigs --with-colons | grep ’'Asig.*\[User ID not found\]’ |\
cut -d ":" -f 5| sort | unig | xargs gpg --recv-keys
B—MBIRTE OpenPGP AR5 28 (SERIRVARZS 0.9.6), RAFHPUTH 2 MU LRI FH, #H8Y gnupg (>1.2.1-2) REE
BEFS AL IEIX LEFRITRY T2, S0 gpg(1) FHY”--repair-pks-subkey-bug” iEIN.

10.3.2 7ENXH L{EA GnuPG
XEBE—LEXH HER GNU BRFAE T &S 1EE.

e iBH

gpg -a -s file ASCII FRIZRBXH file.asc
gpg --armor --sign file ENS

gpg --clearsign file EREXEFER

gpg --clearsign file|mail N pr——
Foo@example.org RiZ— A ZEFE foo@example.org
gpg --clearsign st 45 it
--not-dash-escaped patchfile PR E BRI T

gpg --verify file JGIEBAS XX 5

gpg -0 file.sig -b file ER—HDABENEF

gpg -o file.sig --detach-sign =

file F.£

gpg --verify file.sig file fEH file.sig BIEX &

gpg -o crypt_file.gpg -r name
-e file

PNEAMNE, NXHEEKMETF, £ Z#HHIRY crypt_file.gpg

gpg -o crypt_file.gpg
--recipient name --encrypt file

Cills

gpg -o crypt_file.asc -a -r
name -e file

PEAINER, MIXFARIREXEF, 4R ASCII $32/ crypt_file.asc

gpg -o crypt_file.gpg -c file

X B FRANZE] crypt_file.gpg

gpg -o crypt_file.gpg
--symmetric file

Cills

gpg -o crypt_file.asc -a -c
file

IFRANEE, MIZEEE] ASCIT 3289 crypt_file.asc

gpg -o file -d crypt_file.gpg

-r name R
gpg -o file --decrypt BLE

crypt_file.gpg

Table 10.9: 7EX {4 E{#EHAY GNU [2FA R THIaG S 7R

10.3.3 7£ Mutt F{EH GnuPG
BINTEASE~/ .muttrc”, EEIBHA, BHR—MEN GnuPG, EERSIEEHZR'S” KATFEER,

macro index S ”":toggle pgp_verify_sig\n”
set pgp_verify_sig=no

10.3.4 7£ Vim H{EFH GnuPG

gnupg G FILALR T BE& R . gpg”, 7. asc”, #”. pgp” I FIFERIETT GnuPG, 3
SMBIRER"~/ .vimre” RE”~/ . vim/vimrc”, BHFHITHEMNMMENX,



https://sourceforge.net/projects/pks/
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/ASCII
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$ sudo aptitude install vim-scripts
$ echo ”"packadd! gnupg” >> ~/.vim/vimrc

10.3.5 MD5 &

md5sum(1) It THIEREX R —P TR, EffEA rfc1321 BRANHIERE .

$ md5sum foo bar >baz.md5

$ cat baz.md5
d3b07384d113edec49eaa6238ad5ffO0 foo
c157a79031e1c40f85931829bc5fc552 bar
$ md5sum -c baz.md5

foo: OK

bar: OK

EE
MD5 #I&F1# CPU i+ E38E 2Lt GNU Privacy Guard (GnuPG) MIBZBEZE /LW, EEEBEAT, REMEANEE
XA FENZEZE B RBIRETEM.

10.3.6 ZERIZ(RIN

7£ GNOME &4t ,GUI ( EIfi2BF5RE ) TH seahorse(l) EI2%M, TEMEZHIA ~/ . local/share/keyrings/*
EEREEN.

secret-tool(l) BEB M ER L ITIFEZERI B TARLIA,
1EFA177 i LUKS/dm-crypt NNZEREL 2 SR FA IR 25D

$ secret-tool store --label='LUKS passphrase for disk.img’ LUKS my_disk.img
Password: ****x*x*

XNMFERNZD R BRI L EIHEREF, thil 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

"R
ZefEt, MBFEE— T HAEEEHRZEN, £/ secret-tool KB RIF R EEERDEIMAERE,

104 RRBEEHIE
XEFUSEREEHFATE, ITHEHRB BN TE,

1041 MEREBXHEHER

THEHIVEE, SEANEXEHNARE, FREXGNME, SIZERA diff X4 file.patche” 5"file.patchl”.

$ diff -u file.old file.new > file.patch@
$ diff -u old/file new/file > file.patchl



https://datatracker.ietf.org/doc/rfc1321/
https://zh.wikipedia.org/wiki/MD5
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
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RHEE mITE X | &% 15 AH

patch V:97,1:700 | 248 patch(l) BIEXHEITHT

vim V:95,1:369 | 3743 | vimdiff(1) | 7 vim FHHFEERAAXEF

imediff V:0, I:0 200 imediff(l) | EFREANRE/=BEaHFT1HE

me Ld V:7,1:30 3536 | meld(1) EERFBEXHE (GTK)

wiggle V:0, 1.0 175 wiggle(l) | NMA#IEZLBRIFT

diffutils V:862,1:996 | 1735 | diff(1) EITLER AN

diffutils V:862,1:996 | 1735 | diff3(1) EITEERMEH=AXHF

quilt V2, 1:22 871 quilt(l) BIERIAT

wdiff V7, I:51 648 wdiff(1) EXFXHER, EREHPARE

diffstat Vi3, 121 | 74 diffstat(l) @i diff £ — M REZIEIRE

patchutils V:16,:119 | 232 combinedifif R MEEHN T EIE— N FHEFT

patchutils Vi16,1:119 | 232 dehtmTdiffi(Bk— HIML T1E=BUE —7 diff

patchutils V16, 1:119 | 232 filterdiffillk—" diff X E R E HEFR diff X5

patchutils V:16, :119 | 232 fixcvsdiffiEE A CVS patch(l) BiRCIZER diff X1F

patchutils V16, 1:119 | 232 flipdiff(l) @A TR

patchutils V16, 119 | 232 grepdiff(l] ERWMEXHFEHLEENRARNBFTER
= RNFE—i&% i EFE—7 ;

patchutils Vi16, 1:119 | 232 interdiff(l)%“gf;i;g élf?yfé?gf%g,é TR-TXHR

patchutils V16, 1:119 | 232 Isdiff(1) | BRWEXXHFHT BN

patchutils V:16, :119 | 232 recountdififETEEAATR diff XHFMNBREF RS

patchutils Vi16, 1119 | 232 rediff(l) | BEFIfwE diff XHFOBREN RS

patchutils Vi16, 11119 | 232 splitdiff( R EEERT

patchutils V16, 1:119 | 232 unwrapdiffiIRAIEE R EaIFh T

dirdiff V:0, I:1 167 dirdiff(1) | ERE XN ZEMNAEHBERS

docdiff V:0, I:0 553 docdiff(1) | FiaAZEFHEEER A X

makepatch V0, 1:0 100 makepatch(DZERI B T &

makepatch V:0, 1.0 100 applypatch(Z AT BH T XHE

Table 10.10: JEXBEEH I RYIFE



http://packages.debian.org/sid/patch
http://qa.debian.org/popcon-graph.php?packages=patch
https://tracker.debian.org/pkg/patch
http://packages.debian.org/sid/vim
http://qa.debian.org/popcon-graph.php?packages=vim
https://tracker.debian.org/pkg/vim
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
https://tracker.debian.org/pkg/imediff
http://packages.debian.org/sid/meld
http://qa.debian.org/popcon-graph.php?packages=meld
https://tracker.debian.org/pkg/meld
http://packages.debian.org/sid/wiggle
http://qa.debian.org/popcon-graph.php?packages=wiggle
https://tracker.debian.org/pkg/wiggle
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
https://tracker.debian.org/pkg/diffutils
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
https://tracker.debian.org/pkg/diffutils
http://packages.debian.org/sid/quilt
http://qa.debian.org/popcon-graph.php?packages=quilt
https://tracker.debian.org/pkg/quilt
http://packages.debian.org/sid/wdiff
http://qa.debian.org/popcon-graph.php?packages=wdiff
https://tracker.debian.org/pkg/wdiff
http://packages.debian.org/sid/diffstat
http://qa.debian.org/popcon-graph.php?packages=diffstat
https://tracker.debian.org/pkg/diffstat
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
http://packages.debian.org/sid/dirdiff
http://qa.debian.org/popcon-graph.php?packages=dirdiff
https://tracker.debian.org/pkg/dirdiff
http://packages.debian.org/sid/docdiff
http://qa.debian.org/popcon-graph.php?packages=docdiff
https://tracker.debian.org/pkg/docdiff
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
https://tracker.debian.org/pkg/makepatch
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
https://tracker.debian.org/pkg/makepatch
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10.4.2 RN NG BIEEFH

diff X CGEFEWIULF patch 3 T ), ATFRE—NMEFEMH, B TENAN, BRSNS, MAXNERE
HEXH,

$ patch -po file < file.patcho
$ patch -p1 file < file.patchi

10.4.3 XXEXRBE
MB—NERED, REFHMRA, ReIUET TEMNA, A inediff(l) RITAEARXERBHE,

$ imediff -o file.merged file.old file.new

MR—NERED, FE=TRAE, REICAEE FEMAGR, EA inediff() MITREXN=HBIE,

$ imediff -o file.merged file.yours file.base file.theirs

10.5 Git

Git RiXLERIEZHIAT MRAIZHIZR L version control system (VCS) TR, EX Git BER3EREAHFLTIERRLE
BE, MEFSEE.

BT Debian Salsa fR5%, Debian RENSIR 1t G 22AY Git BRSS. 7E https:/wiki.debian.org/Salsa B2 © R AESTHY,
TER—L Git HRRHEE,

REa TE RS 1iBE

git V:351, 1:549 | 46734 | git(7) Git TR, ¥ E. PHIRNREEZEFRSR
gitk V:5, 1:33 1838 | gitk(l) BIHEINEER Git EIFE B EN R 23
git-gui Vi1, 1118 2429 | git-gui(1) | Git EIFZRmE ( XAEINEE)
git-email V:0, I:10 1087 | git-send-emAiGilFHE FHELEZREZIFIF T
git-buildpackage v, |.q 1988 | git-buildpaBkayea5niElfE Debian &

dgit V0, I:1 473 dgit(1) Debian I3RER git RERIE
imediff V:0, 1.0 200 git-ime(l) | RERMINF git BREVBEI TR
stgit V:0, 1.0 601 stg(1) 1ZEHT git (Python)

git-doc .12 13208 | N/A Git EA X

gitmagic 1.0 721 N/A "Git BA”, ZTIERR Git FH

Table 10.11: git X B FaE TR

10.5.1 BE Git EF iR

fREJBATE”~/ . gitconfig” BEIRE/LA Git E FRJZEANEF/EE, LLMRREIRFHEFEbFiiL,

$ git config --global user.name "Name Surname”
$ git config --global user.email yourname@example.com

Rt E] BAFRAN T AR ZEHI Git BIEKIATT R,

$ git config --global init.defaultBranch main
$ git config --global pull.rebase true
$ git config --global push.default current



https://zh.wikipedia.org/wiki/Revision_control
https://salsa.debian.org/
https://wiki.debian.org/Salsa
http://packages.debian.org/sid/git
http://qa.debian.org/popcon-graph.php?packages=git
https://tracker.debian.org/pkg/git
http://packages.debian.org/sid/gitk
http://qa.debian.org/popcon-graph.php?packages=gitk
https://tracker.debian.org/pkg/gitk
http://packages.debian.org/sid/git-gui
http://qa.debian.org/popcon-graph.php?packages=git-gui
https://tracker.debian.org/pkg/git-gui
http://packages.debian.org/sid/git-email
http://qa.debian.org/popcon-graph.php?packages=git-email
https://tracker.debian.org/pkg/git-email
http://packages.debian.org/sid/git-buildpackage
http://qa.debian.org/popcon-graph.php?packages=git-buildpackage
https://tracker.debian.org/pkg/git-buildpackage
http://packages.debian.org/sid/dgit
http://qa.debian.org/popcon-graph.php?packages=dgit
https://tracker.debian.org/pkg/dgit
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
https://tracker.debian.org/pkg/imediff
http://packages.debian.org/sid/stgit
http://qa.debian.org/popcon-graph.php?packages=stgit
https://tracker.debian.org/pkg/stgit
http://packages.debian.org/sid/git-doc
http://qa.debian.org/popcon-graph.php?packages=git-doc
https://tracker.debian.org/pkg/git-doc
http://packages.debian.org/sid/gitmagic
http://qa.debian.org/popcon-graph.php?packages=gitmagic
https://tracker.debian.org/pkg/gitmagic
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WNRAR=)IREER CVS 8% Subversion %, {REIFEEIREWN T/ NGEH1R,

--global alias.ci ”"commit -a”
--global alias.co checkout

$ git config
$ git config
freem @t T AN EMRNEEERE:
$ git config --global --list

AN

10.5.2 EAXH Git &<

Git ##Fi% RILANR.

- TR BREFEQRAFPKNG, (RETUANXEHEHIEN,
- BEWICRINE, YIBMNEEREHEFRIRS, XZ git addFlgit rm
- R|RIFEEXXHS.
- EETRNBERZE, EEXHFRBHERIAFMERE, X2 git commit &<,
- ARG ERE BRI,
- Git iERERMENRENEHECEREREIMEATZELE,
- KB FEEIT git push S REHIEREIECE.
- At EEREREIT git fetch # git pull &S MEIECEZEREIRE,
* git pull@s$7E git fetch FH{T git merge 3¢ git rebase &<,
* X8, git merge REWM MR ZMALLEER — 1=, (ERBEBIR git pull, XNEEIAR, ER
W EREER TN ZETFS AR, tB2IFR)

* X8, git rebase SIE—PMERASMFINAEMNENDZ, BEXRMMDZ, (XREH pull.rebase
true BIER, WHRNEKVBEER. )

- ERECERFEERRMINMG,
- A CEREIE, (EARXEMEEMY, L3 SSH 8k HTTPS,

AN
AR Yo

TEWMRE .git/ BRZINIXE, 7F .git/ BEREEMXYE, BIFR5|. At EERIEN—L git BB A,
XEREEM Git ip S,

Git % IgE
git init B (Fih) FiEE
git clone URL 5B PEILTE 17 T 2 AN B FE T EE SR
git pull origin main EEIECE origin BFiAM main X
git add . BN TENEmER XA XEAMEFENRS XA
git add -A . ENTENEERNREXHRIERS] (BEEEMFRE)
git rm filename M T ERANZ ST PR ST
git commit EXREZRSIFREFREE B

3 FEI A T CEedn=t (LS =
git commit -a ?j?éﬂ%%’ﬂﬂiﬂ’]ﬁﬁﬁﬂ’]ﬂiz:ﬂﬁ%I#hx EMNEIARBEE (R
git push -u origin branch_name AN branch_name A BIMEEEE origin (FIBREA)
git push origin branch_name fEAA M branch_name A EIMEEEE origin (FEEIEA)
git diff treeishl treeish2 B R treeishl TRRFN treeish2 B RFIRIE
gitk VCS FREEA M EFNERREET

Table 10.12: FE/) Git 555
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10.5.3

Git 15

THE L Git 15,

O

[

H

AEERAHSRORETHE, ME—LTH, 1 gitk(1) AFRERTE, ERMISHE git &<,

O

VAV
MR—ANEMD XN ELTENEEFRINCE, HBEIFEND BN, HEX --force £,
XEEN main SRKIFEREIER, ENF—IBIEE main DXXAIMNBEDZ, BFINERH,

O

VAV
NELITET git -xyz" EFiEA git FHLHAN, M 2006 FREARMEEGH,

VN

MRE—NETITXMY git-foo ERRIZFFMRLE $SPATH BH, S 1THMARERLILI git foo”, NAFIEMA

git-foo. X2 git L M— M,

10.5.4 Git&%E
SR TENE.

« man Ff: git(1) (/usr/share/doc/git-doc/git.html)

 Git P (/usr/share/doc/git-doc/user-manual.html)

. git NMBHIE (/usr/share/doc/git-doc/gittutorial.html)

A —

. git NMBHFIE: 35 _3B (/usr/share/doc/git-doc/gittutorial-2.html)

« GIT 8—XK 20 NMEBEMTS (/usr/share/doc/git-doc/giteveryday.html)

+ Git A (/usr/share/doc/gitmagic/html/index.html)

10.5.5

HEMMRFEGRE

RAIEHI RS (VCS ) BRRIAAREITIERIRS (RCS), HERREGIEEZIETER (SCM),
XE R Debian R4 LZERBHIETEIE Git B9 VCS LA,



https://mirrors.edge.kernel.org/pub/software/scm/git/docs/git.html
https://mirrors.edge.kernel.org/pub/software/scm/git/docs/user-manual.html
https://mirrors.edge.kernel.org/pub/software/scm/git/docs/gittutorial.html
https://mirrors.edge.kernel.org/pub/software/scm/git/docs/gittutorial-2.html
https://mirrors.edge.kernel.org/pub/software/scm/git/docs/giteveryday.html
https://github.com/blynn/gitmagic
https://zh.wikipedia.org/wiki/Revision_control
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Git 21T Th&E

gitk --all SHXEM Git [NEMIERE, [EINES HEAD FIBIH— TR,
Pk T, BRSNS

git stash FE—ANTFRENIEN, FAaEXEE

git remote -v KMERIZIRE

git branch -wv KMENRIZE

git status ERIEFIRE

git config -1 7 git 1R E

git reset --hard HEAD; git
clean -x -d -f

REEFE TR EH T E/FIEEL]

git rm --cached filename KiH git add filename REMIEFZRSI
git reflog KNSEZEHE (WA ZHFRERR

git branch new_branch_name = 5 A7 AN R4

HEAD@{6} M reflog EREIER— MR D 2

git remote add new_remote URL IEH—4 A URL }E@AVIZFIEEE new_remote
S;Et::gggte rename origin IR ECENZBFEM origin EfRE| upstream
git branch -u RELIERGILIEEE upstream MEMND X B
upstream/branch_name branch_name,

git remote set-url origin
https://foo/bar.git

git remote set-url --push
upstream DISABLED

4% origin i URL

25 E#EXR upstream (438 .git/config RKEHER )

git remote update upstream FXB\ upstream EEFFBLED X2
git fetch upstream EIERM (RIRERMAIRT ) upstream-foo 0%, fEA
foo:upstream-foo upstream €FEH foo #ZH—NEN

git checkout -b topic_branch ;

W — A~2F i : - .
git push -u topic_branch origin wUfE— 3 topic_branch FEEHEE] origin

git branch -m oldname newname D =B
ST T orimin B
git push origin Bz S (BH7H)

:branch_to_be_removed
git checkout --orphan

I — /Y unconnected X%

unconnected

. . . . M origin/main EFHIF. R, ERERI—TTFEHNX
it rebase -i origin/main N *

g g FE

it reset HEADA; git commit = s

o o r 9 ERRERMER A~

git checkout topic_branch ; git
merge --squash topic_branch
git fetch --unshallow

[E48EA topic_branch B|— MR

--update-head-ok origin R —MERRE - NS RN TR

"+refs/heads/*:refs/heads/*’

git ime S BIRERE— FIENE—XAFRIRER. (EX
imediff)

. .o R EEEMITEE—A JEIA (X P EePRBI A IHFR S

git repack -a -d; git prune ERE ELRIEZHS)

Table 10.13: Git ¥(I5
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REE mITE XN T IH VCS EZ R
- TS S E
mercurial Vi5, 1:32 2019 | Mercurial | H7E Teégl,;f:aé %’%Eﬁﬁ Python SHIIE
darcs V0, I:5 34070 | Darcs DHER EEERAEAHTHDVCS ()
. GNU N % tla BAFHREH Python 58
bzr I:8 28 Bagaar 2 Kith= DVCS (B S
E = A ‘\
tla V-0, I:1 1022 | GNUarch | %%zt %E)EE Tom Lord 5&) DVCS (R 77
. o . =20 " EE CVS BEVEF ¥, iTFE VCS BUER
subversion V:13, 1:72 4837 | Subversion | IZfE o (FE)
cvs Vi4, 1:30 4753 | CVS ZiE RIEEFE VCS FE ([AER)
. =20 VCS (CVS,Subversion,RCS) &R
tkcvs V:0, I:1 1498 | CVS, ITFE MEMRES T
rcs V2, 1:13 564 RCS PNz 1] » EE Unix SCCS B9 (A% )
cssc V0, I:1 2044 | CSSC it Unix SCCS FJ5=2fZ ([A%)

Table 10.14: EERAIZTFHRAZTEYIER



http://packages.debian.org/sid/mercurial
http://qa.debian.org/popcon-graph.php?packages=mercurial
https://tracker.debian.org/pkg/mercurial
https://zh.wikipedia.org/wiki/Mercurial_(software)
http://packages.debian.org/sid/darcs
http://qa.debian.org/popcon-graph.php?packages=darcs
https://tracker.debian.org/pkg/darcs
https://zh.wikipedia.org/wiki/Darcs
http://packages.debian.org/sid/bzr
http://qa.debian.org/popcon-graph.php?packages=bzr
https://tracker.debian.org/pkg/bzr
https://zh.wikipedia.org/wiki/GNU_Bazaar
https://zh.wikipedia.org/wiki/GNU_Bazaar
https://wiki.ubuntu.com/UbuntuDevelopment/MigratingFromBzrToGit
http://packages.debian.org/sid/tla
http://qa.debian.org/popcon-graph.php?packages=tla
https://tracker.debian.org/pkg/tla
https://zh.wikipedia.org/wiki/GNU_arch
http://packages.debian.org/sid/subversion
http://qa.debian.org/popcon-graph.php?packages=subversion
https://tracker.debian.org/pkg/subversion
https://zh.wikipedia.org/wiki/Subversion_(software)
http://packages.debian.org/sid/cvs
http://qa.debian.org/popcon-graph.php?packages=cvs
https://tracker.debian.org/pkg/cvs
https://zh.wikipedia.org/wiki/Concurrent_Versions_System
http://packages.debian.org/sid/tkcvs
http://qa.debian.org/popcon-graph.php?packages=tkcvs
https://tracker.debian.org/pkg/tkcvs
http://packages.debian.org/sid/rcs
http://qa.debian.org/popcon-graph.php?packages=rcs
https://tracker.debian.org/pkg/rcs
https://zh.wikipedia.org/wiki/Revision_Control_System
https://zh.wikipedia.org/wiki/Source_Code_Control_System
http://packages.debian.org/sid/cssc
http://qa.debian.org/popcon-graph.php?packages=cssc
https://tracker.debian.org/pkg/cssc
https://www.gnu.org/software/cssc/
https://zh.wikipedia.org/wiki/Source_Code_Control_System
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Chapter 11

FEST IR

FERXT Debian Z4 L] AMBINEFE TREREEXRETRNES.
ETENTER, RIEEFREN, EXXHNERRERIER.

11.1 XAHREEHRTE

MNTRYAHIEZIRTE,
LIREED] RITE PNINRES 3] %EH =
. , _ o A iconv(1l) IARERESIME (locale ) Z[BJFIX
libc6 V917, 1:999 12988 %1?% 2&2}?&655?}5&%5 (EEH:IIE,‘J)
. FHE + R | AENES TR (locale ) Z BN A ImhIEEiREE
recode R R K (BInEER), ESHIBAHE)

NE[iE= INE I v F _E?}ﬁ“"
konwert V:1, 1:48 134 | FE (;%*;“é,?)ﬁ % (locale ) Z BRI AARIDFIRE
nkf V-0, 1:9 360 FHE HEFHEME
tcs V-0, 1.0 518 FHE FREINE
unaccent V:0, 1.0 35 FRE REBEEFEN, FEMNeIEIERN BFA

o = £ DOS #01 Unix Z[EIFIX AIENFEHR: fromdos(1)
tofrodos Vi1, 1:17 51 W7 #1 todos(1)
. . = £ Macintosh 1 Unix Z BIFIX A& 35!
macutils V:0, I:0 312 1T frommac(1) ¥l tomac(l)

Table 11.1: XAFHIEFZ(L T RYIFR

11.1.1 A iconv s S RIERN A

®R
iconv(l) 2 libce MH BRI —ER57 FEEFIBATESE Unix R L LR HRFFFRIYRE,

{REEBIBIT N T AV S A iconv(l) REFHRIASHFHI GRS,

$ iconv -f encodingl -t encoding2 input.txt >output.txt

RIBERAX/NEARERN, BRERKRZE “-" f1 “_", sIUEA “iconv -17 S ERIFAIRG,



http://packages.debian.org/sid/libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
https://tracker.debian.org/pkg/libc6
http://packages.debian.org/sid/recode
http://qa.debian.org/popcon-graph.php?packages=recode
https://tracker.debian.org/pkg/recode
http://packages.debian.org/sid/konwert
http://qa.debian.org/popcon-graph.php?packages=konwert
https://tracker.debian.org/pkg/konwert
http://packages.debian.org/sid/nkf
http://qa.debian.org/popcon-graph.php?packages=nkf
https://tracker.debian.org/pkg/nkf
http://packages.debian.org/sid/tcs
http://qa.debian.org/popcon-graph.php?packages=tcs
https://tracker.debian.org/pkg/tcs
http://packages.debian.org/sid/unaccent
http://qa.debian.org/popcon-graph.php?packages=unaccent
https://tracker.debian.org/pkg/unaccent
http://packages.debian.org/sid/tofrodos
http://qa.debian.org/popcon-graph.php?packages=tofrodos
https://tracker.debian.org/pkg/tofrodos
http://packages.debian.org/sid/macutils
http://qa.debian.org/popcon-graph.php?packages=macutils
https://tracker.debian.org/pkg/macutils
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mEa(E =53

ASCII ZEHEERBRINVERDE, 7UREBATEENS

UTF-8 BThBERREREAGNS G E

1SO-8859-1 [HRARRIESinE, ASCI+ Es

1SO-8859-2 [HOZRFRIESInE, ASCIL+ E5M S

1SO-8859-15 [HI R BT SRARRIES in/E (1SO-8859-1)

J— code page 850, AT EERRIES FIMEX DOS HBEFHNFA,
1SO-8859-1 HY TR

CP932 code page 932, H1& Microsoft Windows B9 Shift-JIS &K

CP936 code page 936, A TFEIARPXBIMIREIERANIER GB2312,
GBK & GB18030 F T4k

CP949 code page 949, ATHBNRIRXEFERZNXIER EUC-KR &
Unified Hangul Code F9ZZ{A

CP950 code page 950, AT ERFXEIRIREERZAENIZR Bigs IR

CP1251 code page 1251, ATHAERFENMIREIERZNIERIIRIE

CP1252 code page 1252, AT AMIES NRERRERZXAIZE
1SO-8859-15 B4k

KOI8-R BTFAERFEIHEFEE UNIX fnE

1SO-2022-JP HXHHFRERE, RER 7 IFD

eucJP ZHHX UNIX #ER) 8 iiF T, #0 Shift-JIS TE2AIE

Shift-JIS H3Z JIS X 0208 P 1 #rE (E I CP932)

Table 11.2: 4REB{EFFERVTIZR
B

— LR SISIER, TREMENESFENE (E 81 ),

f& ASCII #1 1SO-8859 X EATREFTHMFHE, FHRBINFFE/LFENER—HEE.

WFSFEOFRE, thilid, ATFHXM IS X 0213, SKAFEARZFABIESHY Universal Character Set (UCS, Unicode,
1SO-10646-1) , B Z MRS 73 2R FIMLENRF T EIRE,

« BXHJ EUC F1 ISO/IEC 2022 (t2#%5 J JIS X 0202)
+ Unicode B9 UTF-8, UTF-16/UCS-2 #1 UTF-32/UCS-4 4wk

U X, FRENFHREILGZ EEERENXS,
WL &Y RME, code page RIFAFHFRIGRIIE XiFRIEHH,

ED -}

HER, KEDRIBRAHLZ ASCI 19 7 (IFHFHIRERED, BB LIS, NRIMMBEEFTIRE shift-JIS 4riG
B, B ENEX CESEFH URL ##E, E UTF-8 18, (B EMEACPI32" fF BB RN B shift-JIs”
RISTNHAERILER 1 0x5C - "\"Fl OX7E - "~". BN, XLERBHENL AR FH.

N
recode(l) BeJREM(EAFH BEANNIXZ iconv(l), fromdos(l), todos(l), frommac(l) 0 tomac(1l) IHAERYLE

FrA=]

B, BEFEEZER, B380info recode’,

11.1.2 Hiconv iBENXHR N E UTF-8 4rhd

fREEm BTN F < A iconv(l) RIEE—NMNAXHZTZR UTF-8 Ri3HY,



https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/ISO/IEC_8859-1
https://zh.wikipedia.org/wiki/ISO/IEC_8859-2
https://zh.wikipedia.org/wiki/ISO/IEC_8859-15
https://zh.wikipedia.org/wiki/ISO/IEC_8859-1
https://zh.wikipedia.org/wiki/Code_page_850
https://zh.wikipedia.org/wiki/ISO/IEC_8859-1
https://zh.wikipedia.org/wiki/Code_page_932
https://zh.wikipedia.org/wiki/Shift_JIS
https://zh.wikipedia.org/wiki/Code_page_936
https://zh.wikipedia.org/wiki/GB2312
https://zh.wikipedia.org/wiki/GBK
https://zh.wikipedia.org/wiki/GB18030
https://zh.wikipedia.org/wiki/Code_page_949
https://zh.wikipedia.org/wiki/Extended_Unix_Code#EUC-KR
https://zh.wikipedia.org/wiki/Code_page_950
https://zh.wikipedia.org/wiki/Big5
https://zh.wikipedia.org/wiki/Windows-1251
https://zh.wikipedia.org/wiki/Windows-1252
https://zh.wikipedia.org/wiki/ISO/IEC_8859-15
https://zh.wikipedia.org/wiki/KOI8-R
https://zh.wikipedia.org/wiki/ISO/IEC_2022
https://zh.wikipedia.org/wiki/Extended_Unix_Code
https://zh.wikipedia.org/wiki/Shift_JIS
https://zh.wikipedia.org/wiki/Shift_JIS
https://zh.wikipedia.org/wiki/Code_page_932
https://zh.wikipedia.org/wiki/ASCII
https://zh.wikipedia.org/wiki/ISO/IEC_8859
https://zh.wikipedia.org/wiki/字符编码
https://zh.wikipedia.org/wiki/JIS_X_0213
https://zh.wikipedia.org/wiki/Universal_Character_Set
https://zh.wikipedia.org/wiki/Universal_Character_Set
https://zh.wikipedia.org/wiki/Extended_Unix_Code
https://zh.wikipedia.org/wiki/ISO/IEC_2022
https://zh.wikipedia.org/wiki/UTF-8
https://zh.wikipedia.org/wiki/UTF-16/UCS-2
https://zh.wikipedia.org/wiki/UTF-32/UCS-4
https://zh.wikipedia.org/wiki/Code_page
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$ iconv -f utf8 -t utf8 input.txt >/dev/null || echo ”"non-UTF-8 found”

BR
ELEEEIFHER"- -verbose” SHERIXLEIE— non-UTF-8 F7F,

11.1.3 f{FH iconv i HF

XER—ATRAME, EE—BRT, HEZENEFRAARATEIBNNMRHRD, RPN UTF-8.

#!/bin/sh
ENCDN=1s0-8859-1
for x in *;
do
mv "$x” "$(echo "$x” | iconv -f $ENCDN -t utf-8)”"
done

"$ENCDN” EEEX THEEMNRERA T, XHBEANFRRRSE, K 11.2.

WFEMERMER, BEAEZMIRIGIENR mount(8) FHEI (BHE 8.1.3 ) REHBIBEIHXXHBRIIMH R
% (Lbanii, MELEN—1N2X), A7 cp -a” mSRENENENATRRIN—MER UTF-8 HHAMIXMHFRA L,

11.1.4 R{TREER
AR, HRRTR (BITH) &5, BEAMITHE,

4=t = s s
T4 e %;;ﬁ“ +igta 16 28]
Debian (unix) LF AW 10 0A
MSDOS F1 Windows | CR-LF AMAJ 1310 0D 0A
A Macintosh CR AM 13 0D

Table 11.3: NEF&GHIRITAHFIIR

WITFEEIRFER, fromdos(1), todos(l), frommac(l), 1 tomac(l), @HEHS1E. recode(l) LEE A,

pES =)
7£ Debian &4 EH—LEHUE, 30 python-moinmoin 3REEHY wiki TIEEIE, ER MSDOS XN ##¥HY CR-LF fEX
¥ITAYRED, FTUA, EmERIFNIRZ— @R,

EE
REB4m4ESS (EEYN: vim, emacs, gedit, ) BEMSIEBHALIE MSDOS R HFAVIRI TR X4,

N
S FIBE MSDOS 1 Unix NHEFRIX M, HK—EF| MSDOS #®RITHINAE, (EM"sed -e '/\r$/!s/$/\r/"" K&
todos(1) tbERYF, (FIgN, EEMA diff3(1) BEMA MSDOS NHEFMXH/E.) XZE 7 todos LATERITTIEN
CR.
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ThEE bsdmainutils coreutils
EFRTT BR=E “col -x” expand
‘lT-rEE g E]EEE‘\j %I] ngg » »

( unexpand ) col -h unexpand

Table 11.4: bsdmainutils Fl coreutils BHEIAFiEE TAB B9

11.1.5 TAB 5

X EHE—Lbitinh TAB KIBHEWTE,
indent A indent(1) AL EEBEIIENIL C BFPMITHE,

30 vim #0 emacs XM RIBIRE T LAMBARY B TAB, #AZ vim Kiit, {REEHBZRINFHA”:set expandtab”
F”:%retab” ¥ RY B TAB, {RBEJLARRIAFFEA :%set noexpandtab” FI”:%retab” L RER,

11.1.6 HHBENELRINEENJRIERT
& vim XA E fE4miE 2N =28 S IR FRRYH H e S AR RID R R A S AR A8 T, (RRLIZTESZHF UTF-8
MIDEVIZHI & EHE UTF-8 MR M ERX L RIBRRIXSRIFIIFREM,

A latinl ( iso-8859-1) 4mEE{ZAEHIIHFEERIES /Y Unix XANX Y, “u-file.txt”, BEETW FTF/RAOA vim 258
Ywig,

$ vim u-file.txt

X RTRERIE Jo vim B4 4mEE B oA ML B FERE X2 UTF-8 4wid, MREW T, WEREER latinl frid,
BA latin2 ( iso-8859-2 ) mEDTFAEAYIRIR=1EAY Unix XANXM, “pu-file.txt”, BEEILWTFARIA vim fHig,

$ vim ’+e ++enc=latin2 pu-file.txt’

A eucJP fREBTZAERYIHH1BHY Unix XA, 7ju-file. txt”, BE@EILINFARAUA vim 4RiE,

$ vim ’'+e ++enc=eucJP ju-file.txt’

BAFiBAY shift-JIS 4mh3 (BHAtIRYIR AR : CPI32) f7fERYIHH1E MS-Windows XA, ”jw-file. txt”, BE@ETUN
TErREIA vim 4RiE,

$ vim ’+e ++enc=CP932 ++ff=dos jw-file.txt’

H—MMA vim FTAREHRE B ++enc” FI7++£ 17 EBI, £ Vim GLTAAN W LRURBAFEXGHES
BERERXME, (RURICAE Vim s S1TIREFMEGTRRERED, I, ”:w ++enc=utf8 new.txt”,
BEF vim ELEFBIHEY mbyte.txt, ” SFHXAZF IR 11.2R3%E ++enc” (ERNEMENER,

emacs RIEHIIEE B8 LU ERERI TN AL,

11.1.7 RENHIN A

WTFFRIEA web TNEFIE TSI, LM Web RIENEE B K& 27 web TNE M A grep(1) HIERE
Unix X AT ER, U TFGSRIEEBRN.

$ w3m -dump https://www.remote-site.com/help-info.html >textfile

B, (RETCAERIN T AR TENE MR X AR,
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RER mITE NINRE S 35 Ihe&E

B2 3 N 3 x
w3 V15, 1:187 | 2837 | huml text g!; w3m -dump” s S8 HIML 3% {0 A X AR EEHR
html2text V3, 1:53 243 html - text 2K HTML B X AN EFRI5EiREs (1ISO8859-1)

) 3y AN Y E
lynx V:25,1:344 | 1948 | html - text fﬁgéynx -dump” 85218 HTML $ft XX AR
elinks V:3, 1:20 1654 | html  text g;gglginks -dump” 85218 HTML 3L 930 AEY
Links V3, 128 2314 | himl - text i%éin ks -dump” @518 HTML 3L AN ARG
links2 Vi1, 1012 5492 | html - text ?;;%i”ksz -dump” & 218 HTML 3%/t 30 A A
catdoc V:14,1:155 | 686 MSWord - text, ¥&%, MSWord S 228 3L 25X, TeX S
antiword Vi1, 1.7 589 MSWord - text, B& ¥ MSWord X EIZE3X 5% ps X5
unhtmt V:0, 1.0 40 html - text K—" HTML X G EEMFRIRICIin S
odt2txt V-2, 1:40 60 odt  text I8N e R &N R T A

Table 11.5: A FRIANARIEMNTHIIR

0nRER RITE X | XEW 15 BB
F”:source
vim-runtime V:18,1:395 | 36525 | B= $VIMRUNTIME/syntax/html.vim” Vim Z#&<
AR E] HTML
cxref V:0, 1:0 1190 | c— html JK C F2F 2 latex 1 HTML FIEEHEEE (C 1B
src2tex V0, 1:0 622 =) HRFZREE TeX (C1BS
: - EiERE I T A e = /R HTML, XHTML,
source-highlight .., .. 2014 | BE LaTeX, Texinfo, ANSI Eiita4% X 551 DocBook XX
% (C++)
— e R A= k.
highlight V-0, I:5 1371 | 2= TS RAMEEESRE ) HTML,

XHTML, RTF, LaTeX, TeX or XSL-FO X4, (C++)

text —» ﬁ%ﬁ

grc V:0, [:5 208 i BF R ABREEESR S (Python)
pandoc V:9, 1:45 194495 text — any B AFRICAE{LES (Haskell)

python3-docutils vy 1o1 | 1804 | textoany | EAISCASIRYE] XML (Python)

markdown V:0, I:9 58 text - html Markdown X 728352 (X)HTML (Perl)
asciidoctor V:0, I.7 98 text - any AsciiDoc XA {LE] XML/HTML (Ruby)
python3-sphinx | V:6,1:24 2756 | text—any ETXHEEH A (Python) EMXAE

hugo V0, I:5 78678 | text - html ET Markdown FIE2SIE R & A S (Go)

Table 11.6: SRAXALKIEN T AT



http://packages.debian.org/sid/w3m
http://qa.debian.org/popcon-graph.php?packages=w3m
https://tracker.debian.org/pkg/w3m
http://packages.debian.org/sid/html2text
http://qa.debian.org/popcon-graph.php?packages=html2text
https://tracker.debian.org/pkg/html2text
http://packages.debian.org/sid/lynx
http://qa.debian.org/popcon-graph.php?packages=lynx
https://tracker.debian.org/pkg/lynx
http://packages.debian.org/sid/elinks
http://qa.debian.org/popcon-graph.php?packages=elinks
https://tracker.debian.org/pkg/elinks
http://packages.debian.org/sid/links
http://qa.debian.org/popcon-graph.php?packages=links
https://tracker.debian.org/pkg/links
http://packages.debian.org/sid/links2
http://qa.debian.org/popcon-graph.php?packages=links2
https://tracker.debian.org/pkg/links2
http://packages.debian.org/sid/catdoc
http://qa.debian.org/popcon-graph.php?packages=catdoc
https://tracker.debian.org/pkg/catdoc
http://packages.debian.org/sid/antiword
http://qa.debian.org/popcon-graph.php?packages=antiword
https://tracker.debian.org/pkg/antiword
http://packages.debian.org/sid/unhtml
http://qa.debian.org/popcon-graph.php?packages=unhtml
https://tracker.debian.org/pkg/unhtml
http://packages.debian.org/sid/odt2txt
http://qa.debian.org/popcon-graph.php?packages=odt2txt
https://tracker.debian.org/pkg/odt2txt
http://packages.debian.org/sid/vim-runtime
http://qa.debian.org/popcon-graph.php?packages=vim-runtime
https://tracker.debian.org/pkg/vim-runtime
http://packages.debian.org/sid/cxref
http://qa.debian.org/popcon-graph.php?packages=cxref
https://tracker.debian.org/pkg/cxref
http://packages.debian.org/sid/src2tex
http://qa.debian.org/popcon-graph.php?packages=src2tex
https://tracker.debian.org/pkg/src2tex
http://packages.debian.org/sid/source-highlight
http://qa.debian.org/popcon-graph.php?packages=source-highlight
https://tracker.debian.org/pkg/source-highlight
http://packages.debian.org/sid/highlight
http://qa.debian.org/popcon-graph.php?packages=highlight
https://tracker.debian.org/pkg/highlight
http://packages.debian.org/sid/grc
http://qa.debian.org/popcon-graph.php?packages=grc
https://tracker.debian.org/pkg/grc
http://packages.debian.org/sid/pandoc
http://qa.debian.org/popcon-graph.php?packages=pandoc
https://tracker.debian.org/pkg/pandoc
http://packages.debian.org/sid/python3-docutils
http://qa.debian.org/popcon-graph.php?packages=python3-docutils
https://tracker.debian.org/pkg/python3-docutils
http://packages.debian.org/sid/markdown
http://qa.debian.org/popcon-graph.php?packages=markdown
https://tracker.debian.org/pkg/markdown
http://packages.debian.org/sid/asciidoctor
http://qa.debian.org/popcon-graph.php?packages=asciidoctor
https://tracker.debian.org/pkg/asciidoctor
http://packages.debian.org/sid/python3-sphinx
http://qa.debian.org/popcon-graph.php?packages=python3-sphinx
https://tracker.debian.org/pkg/python3-sphinx
http://packages.debian.org/sid/hugo
http://qa.debian.org/popcon-graph.php?packages=hugo
https://tracker.debian.org/pkg/hugo
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11.1.8 SEFIENILA X ARLIE
R AT LA 40 R BT RE SRS = H A T A ST A BRI,

11.2 XML 3R

" RHRICIES Extensible Markup Language (XML) @ —M#rigidS, B TESBEMNEENXHE,
£ XML.COM BEENAEE.

« 7+ 4R XML?”

« 7t 4R XSLT?”

7 {+ 42 XSL-FO?”

« 7 {t 42 XLink?”

11.2.1 XML BEAXER

XML XAFIRRELER HTML. EREBERINEE—MSUEN S MEN, —MEBEMN XML 4R docbook-xs1 4K
e, EXEER.

B— XML XHER T ERRE XML FEIRFHA,

<?xml version="1.0" encoding="UTF-8"?>

XML TTEHERIEEZRZ TEHGINRC,

<name attribute="value”>content</name>

AERNZR XML &K, ERTHEVERIRC,

<name attribute="value” />

LmESFH7attribute="value”” =%,
XML BEBERFES, 2K FEBHRIFC.

<!-- comment -->

ANEFEMIFE, XML ELERERNE X FARERREREN T IF,

iRVERS e
&quot; -1k
&apos; % =
&lt; <IN S
&gt; >: KFS
&amp; &: &S

Table 11.7: XML ¥ E X SEARFIR

AV
“<” B “&” TEETEREM (attributes ) ST (elements ) H{EH,



https://zh.wikipedia.org/wiki/XML
https://www.xml.com/
https://www.xml.com/pub/a/98/10/guide0.html
https://www.xml.com/pub/a/2000/08/holman/index.html
https://www.xml.com/pub/a/2002/03/20/xsl-fo.html
https://www.xml.com/pub/a/2000/09/xlink/index.html
https://zh.wikipedia.org/wiki/HTML
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R
Y SGML X EMBA P E X3LIK, thil"ésome-tag;”, HEAMNKNE, F— 1P EXESEEZEHER,
FE'<IENTITY some-tag ”“entity value”>" BERR,

¥

R E X

ES=
REXMLIFMER—HMEARE—IZERBES (—EHEFELNETHEME ), £ Extensible Stylesheet Language
Transformations (XSLT) K& #2550 —4 XML, 22— MR ERES,

11.2.2 XML &bIE

BIrZ2 TAEUATAIE XML X4, tbdlii: I3 EH$IU3RI1ES Extensible Stylesheet Language (XSL).

—BREIZT —MNMFRIRRAA XML X, EA LR, (RAMEIER 7T BN RIES ¥ Extensible Stylesheet
Language Transformations (XSLT), {§E{E#mERIE.

BN KRBT Ri$RIES Extensible Stylesheet Language for Formatting Objects (XSL-FO) 2 F3R{E AN L AR
R ZR. fop REBLE Debian main #HREZEH, AR EAE Java fHIZIBS. LaTeX KIBBERMN XML R XSLT &
B, LaTeX R FAREIZ DVI, PostScript #] PDF iX 2 a]+TENH ST,

nEe mATE KN | XEiE 18R
docbook-xm1 1:403 2134 | xml DocBook B XML XHHZEEFE X (DTD )
. f&F XSLT ¥ DocBook XML & Ep) &k s T
docbook-xs1l V:13, 1:146 14851 | xml/xslt B XSL st
NN I" =L S g
xsltproc V:16, I:79 162 xslt Zi.sg B fTREIERS (XML — XML, HTML, 530K,
g ST
xmlto Vi1, 1:14 130 xml/xslt R XSLT & XML 2RISR e REE
fop V:0, I:11 284 xml/xsl-fo #%1% Docbook XML XX Z] PDF
[FA4 kY -
dblatex V:2, 1:10 4636 | xml/xslt 527 XSLT ¥ Docbook XfF#%#% DVI, PostScript,
PDF X434
dbtoepub V:0, I:0 37 xml/xslt DocBook XML Z.epub 3%

Table 11.8: XML T B7%%&

BT XML £ #R&EERFRICIES Standard Generalized Markup Language (SGML)B—/MNF&, B FAIE SGML 93 BT
B, haem A2 XML, tEaiid XA ES FISEIES Document Style Semantics and Specification Language (DSSSL).

RHE TE WNES: iG] 1iAH
openjade V1, 1:26 1061 | dsssl ISO/IEC 10179:1996 #7/E DSSSL SEIEES (R #HY)
{&F3 DSSSL &I DocBook XML & kg L&,
dochbook-dsssl V:0, I:13 2605 xml/dsssl B DSSSL, Kt
DocBook XHFHITHEl, BIEEF DSSSL Fy¥Eik
docbook-utils V:0, I:9 287 xml/dsssl MEEI (HTML, RTE, PS, man, PDF) f
docbook2* &%
sgml2x V:0, 1.0 90 SGML/dsssl | SGML #1 XML f#F DSSSL N RAVFEIRES

Table 11.9: DSSSL T B35

R’
GNOME RY yelp {F{EAEBS FH{ERE 1A DocBook XML X, XRERETTUM X FKBEHIESR,



https://zh.wikipedia.org/wiki/XSL_Transformations
https://zh.wikipedia.org/wiki/XSL_Transformations
https://zh.wikipedia.org/wiki/Extensible_Stylesheet_Language
https://zh.wikipedia.org/wiki/XSL_Transformations
https://zh.wikipedia.org/wiki/XSL_Transformations
https://zh.wikipedia.org/wiki/XSL_Formatting_Objects
https://zh.wikipedia.org/wiki/Java_(programming_language)
http://packages.debian.org/sid/docbook-xml
http://qa.debian.org/popcon-graph.php?packages=docbook-xml
https://tracker.debian.org/pkg/docbook-xml
http://packages.debian.org/sid/docbook-xsl
http://qa.debian.org/popcon-graph.php?packages=docbook-xsl
https://tracker.debian.org/pkg/docbook-xsl
http://packages.debian.org/sid/xsltproc
http://qa.debian.org/popcon-graph.php?packages=xsltproc
https://tracker.debian.org/pkg/xsltproc
http://packages.debian.org/sid/xmlto
http://qa.debian.org/popcon-graph.php?packages=xmlto
https://tracker.debian.org/pkg/xmlto
http://packages.debian.org/sid/fop
http://qa.debian.org/popcon-graph.php?packages=fop
https://tracker.debian.org/pkg/fop
http://packages.debian.org/sid/dblatex
http://qa.debian.org/popcon-graph.php?packages=dblatex
https://tracker.debian.org/pkg/dblatex
http://packages.debian.org/sid/dbtoepub
http://qa.debian.org/popcon-graph.php?packages=dbtoepub
https://tracker.debian.org/pkg/dbtoepub
https://zh.wikipedia.org/wiki/SGML
https://zh.wikipedia.org/wiki/Document_Style_Semantics_and_Specification_Language
http://packages.debian.org/sid/openjade
http://qa.debian.org/popcon-graph.php?packages=openjade
https://tracker.debian.org/pkg/openjade
http://packages.debian.org/sid/docbook-dsssl
http://qa.debian.org/popcon-graph.php?packages=docbook-dsssl
https://tracker.debian.org/pkg/docbook-dsssl
http://packages.debian.org/sid/docbook-utils
http://qa.debian.org/popcon-graph.php?packages=docbook-utils
https://tracker.debian.org/pkg/docbook-utils
http://packages.debian.org/sid/sgml2x
http://qa.debian.org/popcon-graph.php?packages=sgml2x
https://tracker.debian.org/pkg/sgml2x
https://zh.wikipedia.org/wiki/GNOME
https://zh.wikipedia.org/wiki/DocBook
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11.2.3 XML #{iEREX

ERTEIE, (REEB AR EMINRE HTML 3% XML $iE,

wHEE RITE XN | XBEE EA
F__l

manzhtml Vo, 11 142 | MW man FHRTE HTML BssREs (3255 CGD)
doclifter .0 472 troff — xml troff 2] DocBook XML BJ%EHREE
texizhtml V-0, I:5 1847 | texi— html JX Texinfo 2] HTML BY45a5S
info2www Vi1, 12 74 info — html K GNU info 2] HTML BY4E¥R 88 (X5 CGI)
. V0. 14 33 MSWord - | 83K Word F8ZVE] HTML, LaTeX, FRRHINHE

o IR 451hEE,
unrtf V0, I:3 148 rtf — html JX RTF 2] HIML HHI%E1R2%

. WordPerfect | WordPerfect 5.0 1 5.1 X2l TeX, LaTeX, troff,
wp2Xx V:0, I:0 200 EEiEt GML %1 HTML

11.2.4 XML BIREHRE

Table 11.10: XML BRI T BI&R

WFIE XML B9 HTML X, {REefiE%TE(13 XHTML, XHTML 2 —ME YA ERY XML SLfl, XHTML BEa95 4

XML T EAME.

XML XHEIEEMAENF LI URL FITEM, SEBEREE,

B TATE XV | Inge 1i8H
. . o1 T R xm1lint(1) B XML &5 S 1T LE (B E,
libxml2-utils V21, 1:213 180 xmthtmlehzgg;*%ﬁ{t, 1B,
tidy V:1, 1.9 75 xml o html & xh#HTML B ECEFEFIENE
weblint-perl V:0, I:1 32 0 & T HTML R/NI5EIEEG B RS
linklint V:0, I:0 343 BERE PREFIWIGZET TERIEEREEE

—HiES XML &£58, ETIRCHIRESE, REE

11.3 HEhR

Table 11.11: XML E(LITENT BA7IFER

B3{E A XSLT

RARRENE R,

Unix 8 troff 2R RYIRH AT&T A%, TUHRAMERERR, INEWHBXREIZEFMII,
Donald Knuth & BAfY Tex 2IEF @ AMHER TR B 2L R E8945E, =YIZ2H Leslie Lamport FF &8 LaTex {15

AIBASE 75 {BRIRI AR Tex HU3EKINEE,

RG] RITE IS G 18R
texlive V:2,1:35 56 (La)TeX FFHERR, FREEANFTENRY TeX &%
groff V:2,1:36 20720 | troff GNU troff X AR R R

Table 11.12: HEhR TERIFIFER



http://packages.debian.org/sid/man2html
http://qa.debian.org/popcon-graph.php?packages=man2html
https://tracker.debian.org/pkg/man2html
http://packages.debian.org/sid/doclifter
http://qa.debian.org/popcon-graph.php?packages=doclifter
https://tracker.debian.org/pkg/doclifter
http://packages.debian.org/sid/texi2html
http://qa.debian.org/popcon-graph.php?packages=texi2html
https://tracker.debian.org/pkg/texi2html
http://packages.debian.org/sid/info2www
http://qa.debian.org/popcon-graph.php?packages=info2www
https://tracker.debian.org/pkg/info2www
http://packages.debian.org/sid/wv
http://qa.debian.org/popcon-graph.php?packages=wv
https://tracker.debian.org/pkg/wv
http://packages.debian.org/sid/unrtf
http://qa.debian.org/popcon-graph.php?packages=unrtf
https://tracker.debian.org/pkg/unrtf
http://packages.debian.org/sid/wp2x
http://qa.debian.org/popcon-graph.php?packages=wp2x
https://tracker.debian.org/pkg/wp2x
http://packages.debian.org/sid/libxml2-utils
http://qa.debian.org/popcon-graph.php?packages=libxml2-utils
https://tracker.debian.org/pkg/libxml2-utils
http://packages.debian.org/sid/tidy
http://qa.debian.org/popcon-graph.php?packages=tidy
https://tracker.debian.org/pkg/tidy
http://packages.debian.org/sid/weblint-perl
http://qa.debian.org/popcon-graph.php?packages=weblint-perl
https://tracker.debian.org/pkg/weblint-perl
http://packages.debian.org/sid/linklint
http://qa.debian.org/popcon-graph.php?packages=linklint
https://tracker.debian.org/pkg/linklint
https://zh.wikipedia.org/wiki/Troff
https://zh.wikipedia.org/wiki/TeX
https://zh.wikipedia.org/wiki/LaTeX
http://packages.debian.org/sid/texlive
http://qa.debian.org/popcon-graph.php?packages=texlive
https://tracker.debian.org/pkg/texlive
http://packages.debian.org/sid/groff
http://qa.debian.org/popcon-graph.php?packages=groff
https://tracker.debian.org/pkg/groff
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11.3.1 roff HERR

EHBE X L, roff  Unix EEBMNXAIBRAE. ST 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) #1”info groff~,

ZEF groff MEBLUE, RN -me” ZIESIMERE — M AEBRIIES M, ERIIER”/usr/share/doc/groff/”,

"’
"groff -Tascii -me -"#iHiTH ANSI XN A, MRIFEE manpage WEHHEBFZH #"_", B
L (ERE TS "GROFF_NO_SGR=1 groff -Tascii -me -7,

BN
NRBEBRR groff £MBINXAX AR H" F1"_", {£A"col -b -x"RITIRE,

11.3.2 TeX/LaTeX

Tex Live SAFIRME T 25009 TeX B4, texlive THREFERE TeX Live FHI—285, BETEMBRITHEES,
XEHITS AR TeX # LaTeX HIEE T,

* The teTeX HOWTO: The Linux-teTeX Local Guide

« tex(1)

« latex(1)

« texdoc(1)

« texdoctk(1)

+ ”The TeXbook”, ¥FZ& Donald E. Knuth, (Addison-Wesley)

« ”LaTeX - A Document Preparation System”, {fE& Leslie Lamport, (Addison-Wesley)

+ ”The LaTeX Companion”, fE# Goossens, Mittelbach, Samarin, (Addison-Wesley)

XRRERIHMRIME, 2 SGCML RERIBEEAHEEFAIETR, lyx REERMHA Lyx 1 texmacs IKHEE

RHLAY GNU TeXmacs &9 LaTeX 124t T IEERNEHEAIFR L ENFA1SHOREEINE, SAMIFS AR Emacs 1 Vim {E A HIR
D 4maE 23,

B ZHELRIRTFE,

» TEX Live Guide - TEX Live 2007 (*/usr/share/doc/texlive-doc-base/english/texlive-en/live.html”)
(texlive-doc-base &)

« Latex/Lyx B)—/ME 8 $55]
« A LaTeX 1T FAIE

LUWHTEEKR, TeX RS, RUTE"/etc/texmf/texmf.cnf” FEAIN pool KK/ (BHIMIIRIER S
tER2”/etc/texmf/texmf.d/95NonPath” # Hiz{T update - texmf(8)) SRIEE tt[a) &,

ES=

"The TeXbook” # TeX JREFZE] LA texbook.tex A www.ctan.org tex-archive g2 £ T, IEXEHEE T 4K BT
EFNERES. BITREXEPEE 7 215 10 TER THFERM \input manmac \proofmodefalse”, FAFILA
F tex(1) SRR, FHIBZIBINEMELIXASE ((£F Donald E. Knuth B Eth ) MARERELRE, B
RELRATRNFEBIHKRES] Tex MABRIFRIGIF !



https://zh.wikipedia.org/wiki/Roff
https://zh.wikipedia.org/wiki/Macro_(computer_science)
https://zh.wikipedia.org/wiki/转义序列
https://zh.wikipedia.org/wiki/TeX_Live
https://zh.wikipedia.org/wiki/TeX_Live
https://zh.wikipedia.org/wiki/TeX
https://zh.wikipedia.org/wiki/LaTeX
https://tldp.org/HOWTO/TeTeX-HOWTO.html
https://zh.wikipedia.org/wiki/Standard_Generalized_Markup_Language
https://zh.wikipedia.org/wiki/Lyx
https://zh.wikipedia.org/wiki/GNU_TeXmacs
https://zh.wikipedia.org/wiki/LaTeX
https://zh.wikipedia.org/wiki/WYSIWYG
https://zh.wikipedia.org/wiki/Emacs
https://zh.wikipedia.org/wiki/Vim_(text_editor)
https://www.stat.rice.edu/~helpdesk/howto/lyxguide.html
https://www-h.eng.cam.ac.uk/help/tpl/textprocessing/latex_basic/latex_basic.html
https://www.ctan.org/tex-archive/systems/knuth/dist/tex/texbook.tex
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11.3.3 EXMFTENFMDT

REEBRAN T ER— e S ETEIN LIR=ATENFMIT.

$ man -Tps some_manpage | lpr

11.3.4 BIEFMR

RERY roff HBNEFMIT (manpage ) BrJEEH), XEXRE —LHENEFEATRIRFMIL

RER TR NES A

dochook-to-man | V:0, :8 191 ;Gﬂl;}/%{ M I\ DocBook SGML 2 roff FHTIZHE S s 1558
help2man V:0, 1.7 542 %ﬂ}?&“ @it --help SBEFERFMANTE
info2man VA0, 10 134 ggﬂﬁm §3% GNU info 3 POD Sy EM IG5
txt2man V:0, 1:0 112 ;"gﬂ;““ HBLEEERD ASCIT SUAES(L D FM TR

Table 11.13: SIEFMINT EYIFR

11.4 OJENRIAYEIE

£ Debian 2, FIFTENRIEHER PostScript 4&30R, ¥ F3E PostScript $TEN#, BF Unix $TEN &R 4 (CUPS) £
Ghostscript fE D EF & Y¢Ml (rasterizer ) LIBFEF,

fEBRIAMY Debian R4, BJENRIRVERHE, te]BAA PDF fRIURT.

PDF X4 EEm(ER GUI (BRI RFRE ) NEBITAERER, EMHIRFZBEMAILEIERE| GUI (BIFRAFRE) &8
TH, Lt Evince #1 Okular (B2 7.4 ); CARIRACHISTES, tE30 Chromium,

PDF X{FeEBFERARLEEGR T BYREE, LU0 LibreOffice, Scribus #l Inkscape (L% 11.6 3),

®’R
fREEWEAR GIMP [Hi% PDF XX, FEEBAST 300 dpi RERIRRMTE, 15 PDF #£ikJ PNG 8=, XANa]AE
LibreOffice EREfR, FA&EBIRIFEM—MIEMEITENE L.

11.4.1 Ghostscript

R IB BT ENRIEYEHEAYAZ IO Ghostscript PostScript fEF528, TREBS AR EME15: ( raster image ),

R
"gs -h" BEfZE /R Ghostscript WEEEEE,



https://zh.wikipedia.org/wiki/Troff
http://packages.debian.org/sid/docbook-to-man
http://qa.debian.org/popcon-graph.php?packages=docbook-to-man
https://tracker.debian.org/pkg/docbook-to-man
http://packages.debian.org/sid/help2man
http://qa.debian.org/popcon-graph.php?packages=help2man
https://tracker.debian.org/pkg/help2man
http://packages.debian.org/sid/info2man
http://qa.debian.org/popcon-graph.php?packages=info2man
https://tracker.debian.org/pkg/info2man
http://packages.debian.org/sid/txt2man
http://qa.debian.org/popcon-graph.php?packages=txt2man
https://tracker.debian.org/pkg/txt2man
https://zh.wikipedia.org/wiki/PostScript
https://zh.wikipedia.org/wiki/Common_Unix_Printing_System
https://en.wikipedia.org/wiki/PDF
https://zh.wikipedia.org/wiki/Evince
https://zh.wikipedia.org/wiki/Okular
https://zh.wikipedia.org/wiki/Chromium
https://zh.wikipedia.org/wiki/LibreOffice
https://zh.wikipedia.org/wiki/Scribus
https://zh.wikipedia.org/wiki/Inkscape
https://zh.wikipedia.org/wiki/GIMP
https://zh.wikipedia.org/wiki/PNG
https://zh.wikipedia.org/wiki/LibreOffice
https://zh.wikipedia.org/wiki/Ghostscript
https://zh.wikipedia.org/wiki/PostScript
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R AT KAV | iEA
ghostscript V:161, 1:583 | 179 GPL Ghostscript PostScript/PDF f#F% 23
ghostscript-x V:2,1:38 87 GPL Ghostscript PostScript/PDF f#552s-X B/ 5

Tibpoppleri62 V:16,1:129 | 4274 | PDF ;BZFE (xpdf PDF X[ ERHI7 )
Uibpoppler-glib8l \.oq) 1465 | 44 | PDFERE (ETF Glib HEZE)
poppler-data V:134,1:607 | 13086 | FAF PDF JEZFHJ CMaps (CJK ZF: Adobe-*)

Table 11.14: Ghostscript PostScript f#fE 28713

11.4.2 EHEA PS 5 PDF &

{REETSMEF Ghostscript FRRY gs(1) SREF A PostScript(PS) SxE] BHEXEIER (PDF ) X4,

A
gs -g -dNOPAUSE -dBATCH -sDEVICE=pswrite -sOutputFile=bla.ps -f fool.ps foo02.ps
gs -gq -dNOPAUSE -dBATCH -sDEVICE=pdfwrite -sOutputFile=bla.pdf -f fool.pdf foo2.pdf

IR
PDF BRERI MIBTARIENRIFVEEEN, EARERTHE —LHIMFHNT BIEYE T PS 181,

B
WFasSiTRiE, psmerge(l) # psutils BHRIEMAFSTELIE PostScript X R EEEHAN, pdftk 84
pdftk(l) FEALIE PDF XASHIRHEREHE 2 REF R,

11.4.3 AIERTENRIBUER TR
91T RAIBETENRI RN TSR,

11.4.4 F CUPS #TEl

Unix JEAITENR L (CUPS ) AT 1p(1) # 1pr(1) ss L &R M T BE ITENEURATIEIL,
{RE] CAfE A T 5 as < B — N RITED 3 (B R IT TTRB RIS M4,

$ Ip -n 3 -0 Collate=True filename
$ lpr -#3 -0 Collate=True filename

{REEFLEIL -0 number-up=2”,”-0 page-set=even”,”-o page-set=o0dd”,”-o scaling=200~”,”-0 natural-sc
EFETENVLER TR 3 — S EHIFTENVURLE, FMAIHEES I as S1THENFIEIN,

11.5 HREEIEEE IR

FOUERAHERAE IRIR - B IR T FRIARIK,

"R
NREPHZE Fine] CAECE R IMAPA IRS328, EEAMER VIR IR 4 (IMAP4) ARS3 23 °] AR SRIEMHMNE R
HREREEmB LK,



http://packages.debian.org/sid/ghostscript
http://qa.debian.org/popcon-graph.php?packages=ghostscript
https://tracker.debian.org/pkg/ghostscript
https://zh.wikipedia.org/wiki/Ghostscript
http://packages.debian.org/sid/ghostscript-x
http://qa.debian.org/popcon-graph.php?packages=ghostscript-x
https://tracker.debian.org/pkg/ghostscript-x
http://packages.debian.org/sid/libpoppler102
http://qa.debian.org/popcon-graph.php?packages=libpoppler102
https://tracker.debian.org/pkg/libpoppler102
http://packages.debian.org/sid/libpoppler-glib8
http://qa.debian.org/popcon-graph.php?packages=libpoppler-glib8
https://tracker.debian.org/pkg/libpoppler-glib8
http://packages.debian.org/sid/poppler-data
http://qa.debian.org/popcon-graph.php?packages=poppler-data
https://tracker.debian.org/pkg/poppler-data
https://zh.wikipedia.org/wiki/CJK_characters
https://zh.wikipedia.org/wiki/PostScript
https://en.wikipedia.org/wiki/PDF
https://en.wikipedia.org/wiki/PDF
https://zh.wikipedia.org/wiki/PostScript
https://zh.wikipedia.org/wiki/Common_Unix_Printing_System
http://localhost:631/help/options.html
https://zh.wikipedia.org/wiki/Internet_Message_Access_Protocol
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eSS mITE XN | XEE 15iAH
e ] ] pdfps,text, | PDF THE: pdftops, pdfinfo, pdfimages,
poppler-utils V:152,1:471 | 728 pdftotext, pdffonts
psutils V:4,1:67 219 ps - ps PostScript X F3ER T H
poster V:0, I:3 57 pS - ps H PostScript T1HITE R BBk
- Zl i C]
enscript V-1 T14 130 | XD, 2714 ASCII N A& E] PostScript, HTML, RTF ¥,
html, rtf Pretty-Print
" T {ERISXAZ] PostScript’ FEREEFEBEEMIR
azps V:0, I:10 3979 text - ps SEHITENIEE
pdftk 1:37 28 pdf - pdf PDF X555 T E: pdftk
htmi2ps V-0, I:2 261 html - ps JK HTML Z PostScript FI3EHEES
gnuhtmi2latex | Vi0,T:0 27 html—latex | A html 21 Tatex 95528
o ¥ LaTeX XHHEIBEHE Microsoft Word 132EXHY
latex2rtf V:0, I:4 495 latex — rtf RTF #&3tH S0
— . :
ps2eps V2, 142 o5 05 eps éé};c;tScrlpt Z] EPS ( Encapsulated PostScript ) fYJ
e2ps V:0, 1.0 109 text - ps 8 H X Imh3 2 F5HISIAF] PostScript ¥51RES
impose+ V:0, 1.0 118 pSs - ps PostScript T E
. . E=AFTETIFZBIRTERF (C, C++, Java, Pascal, Perl,
trueprint V:0, 10 149 text—ps Pike, Sh, #[I Verilog ) Z|| PostScript, (C &5
. PDF Fsvg Al Gai K EE ( Scalable Vector
pdf2svg V0, I:3 32 | Pdi=sVE | G aphics ) HERURIREIREE
pdftoipe V20, I:0 65 pdf - ipe JXPDF [ IPE ‘s XML I8 HIAE IR ES
Table 11.15: & IERTENRI &R T RSIR
RHE WITE IS G 15iH
sharutils V:2,1:36 1415 | B3 shar(1), unshar(1), uuencode(1), uudecode(1)
mpack Vi1, I:11 108 MIME YRADFNRERY MIME {2 mpack(1) # munpack(l)
& MIME [§f5 2 &l "application/ms-tnef”, 1ZI&T\
f 0, I 11 -tnef , ’
tne V.0, I.6 0 ms-tne 1% %R (5 R
. . TR ImiE 23 FIAZEES: uuencode, xxencode,
uudeview Vi, 3 105 | BB BASES64, quoted printable 1 BinHex

Table 11.16: BB Tl LR IREVR I BLIIR



http://packages.debian.org/sid/poppler-utils
http://qa.debian.org/popcon-graph.php?packages=poppler-utils
https://tracker.debian.org/pkg/poppler-utils
http://packages.debian.org/sid/psutils
http://qa.debian.org/popcon-graph.php?packages=psutils
https://tracker.debian.org/pkg/psutils
http://packages.debian.org/sid/poster
http://qa.debian.org/popcon-graph.php?packages=poster
https://tracker.debian.org/pkg/poster
http://packages.debian.org/sid/enscript
http://qa.debian.org/popcon-graph.php?packages=enscript
https://tracker.debian.org/pkg/enscript
http://packages.debian.org/sid/a2ps
http://qa.debian.org/popcon-graph.php?packages=a2ps
https://tracker.debian.org/pkg/a2ps
http://packages.debian.org/sid/pdftk
http://qa.debian.org/popcon-graph.php?packages=pdftk
https://tracker.debian.org/pkg/pdftk
http://packages.debian.org/sid/html2ps
http://qa.debian.org/popcon-graph.php?packages=html2ps
https://tracker.debian.org/pkg/html2ps
http://packages.debian.org/sid/gnuhtml2latex
http://qa.debian.org/popcon-graph.php?packages=gnuhtml2latex
https://tracker.debian.org/pkg/gnuhtml2latex
http://packages.debian.org/sid/latex2rtf
http://qa.debian.org/popcon-graph.php?packages=latex2rtf
https://tracker.debian.org/pkg/latex2rtf
http://packages.debian.org/sid/ps2eps
http://qa.debian.org/popcon-graph.php?packages=ps2eps
https://tracker.debian.org/pkg/ps2eps
http://packages.debian.org/sid/e2ps
http://qa.debian.org/popcon-graph.php?packages=e2ps
https://tracker.debian.org/pkg/e2ps
http://packages.debian.org/sid/impose+
http://qa.debian.org/popcon-graph.php?packages=impose+
https://tracker.debian.org/pkg/impose+
http://packages.debian.org/sid/trueprint
http://qa.debian.org/popcon-graph.php?packages=trueprint
https://tracker.debian.org/pkg/trueprint
http://packages.debian.org/sid/pdf2svg
http://qa.debian.org/popcon-graph.php?packages=pdf2svg
https://tracker.debian.org/pkg/pdf2svg
https://zh.wikipedia.org/wiki/Scalable_Vector_Graphics
https://zh.wikipedia.org/wiki/Scalable_Vector_Graphics
http://packages.debian.org/sid/pdftoipe
http://qa.debian.org/popcon-graph.php?packages=pdftoipe
https://tracker.debian.org/pkg/pdftoipe
http://packages.debian.org/sid/sharutils
http://qa.debian.org/popcon-graph.php?packages=sharutils
https://tracker.debian.org/pkg/sharutils
http://packages.debian.org/sid/mpack
http://qa.debian.org/popcon-graph.php?packages=mpack
https://tracker.debian.org/pkg/mpack
https://zh.wikipedia.org/wiki/MIME
http://packages.debian.org/sid/tnef
http://qa.debian.org/popcon-graph.php?packages=tnef
https://tracker.debian.org/pkg/tnef
https://zh.wikipedia.org/wiki/MIME
http://packages.debian.org/sid/uudeview
http://qa.debian.org/popcon-graph.php?packages=uudeview
https://tracker.debian.org/pkg/uudeview
https://zh.wikipedia.org/wiki/Uuencoding
https://zh.wikipedia.org/wiki/Xxencode
https://zh.wikipedia.org/wiki/Base64
https://zh.wikipedia.org/wiki/Quoted-printable
https://zh.wikipedia.org/wiki/BinHex
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11.5.1 MR BUEERL

BR{F (SMTP) BUBRFZZMWPRSI 0 7 (I EUEFF, TG EUERD 8 13X A £#E A Multipurpose Internet Mail Extensions
(MIME) EEXM 2 AEHM4H R FEENFRHERBE 7 BN, (BRE 11.2),

MBI AR TR mbox, ©R2MHE RFC2822 (A RFC822 B ) KM, S0 mbox(5) (F mutt BEEIR ).
WFEGMES, BTF8HB1+4 8 iIFHF, "Content-Transfer-Encoding: quoted-printable” fil ISO-8859-1F
HEBEEWA T NRENI AR WIS P UTF-8, B FJLFE2R 7 i ##E, E£A"Content -Transfer-Encoding:
quoted-printable” h2&E&EH,

WFHIE, E4h Content-Type: text/plain; charset=I1S0-2022-JP” @& ¥ A FHbESRIRIT AL 7 1L,
BREZMNMREARSEREFBEIE R TER Shift-JIS R& XM, MNRBIBEXARZA UTF-8 fH#iE, HTRBIFS 8
fI$i4E, {£F Base64 B51EM., HETMES HIEMER.

JES =
INRARAIIE Unix BB £ =] LAET — MR &F IMAP4 BR 5518 AYIE Debian E Fimifsla], Re] BB IEITIRAY
IMAP4 BRS3 SRAFHBIAH SRR L.

==}
MRMREREEMEEFMEEN, B—TIEENBE mbox B LLRIF. & mutt(l) XS INEERNZE FiRiZRF =]
{BEERI TR SRIRIF,

{RETLAER procmail(l) 1 formail(l) IEMREABT 9 FF S — R4
B—IIhBEEENS{E R B mpack EER munpack(l) % (SREEHERN TR ) K5%18 MIME &RiBAE.

11.6 SEIET R

SR gimp(1) XHE#MER R EZFRIEFEAR, B% inagemagick(l) XN HSIT T REEAMABMNCLIEE
B 2RE R,

SEPR LAY ERRS AR AV EHR B AT 3R A B A& TV(EXIF), XISV ETE JPEG BRXXH R iRl — LT IR IRE,
EREBRFIEMBHEA. NEFENIZENES.,

Lempel-Ziv-Welch (LZW) R EEREFERITH T, EMA LZzw EHARN BFRERER (GIF) TEMIERUE
Debian 24 EEHRERT,

R’
EEE BRI BINICRN FAVEBAEN S B ER BT BAZE Linux Ei@id USB f7fi#iZENEER TIF, FAEBEHEIX
HREZTHNFEER FAT XHR%E, 58F 10.1.7 T,

11.6.1 EFHIETR (THHEER)

THTRGERA aptitude(8) BREGBIELRN —MFIER, “Debian ER TEEFFIRARIREEHEE" B2
ERBIHI—NER.

RBR
7£ aptitude(8) (8E% 2.2.6 T7) HRHIENRIAR"~Gworks-with: :image’ REXKEZSMEIGRTE,



https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://zh.wikipedia.org/wiki/MIME
https://zh.wikipedia.org/wiki/MIME
https://datatracker.ietf.org/doc/rfc2822/
https://zh.wikipedia.org/wiki/Base64
https://zh.wikipedia.org/wiki/Exchangeable_image_file_format
https://zh.wikipedia.org/wiki/JPEG
https://zh.wikipedia.org/wiki/Lempel-Ziv-Welch
https://zh.wikipedia.org/wiki/Graphics_Interchange_Format
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/Design_rule_for_Camera_File_system
https://zh.wikipedia.org/wiki/Design_rule_for_Camera_File_system
https://zh.wikipedia.org/wiki/File_Allocation_Table
https://qa.debian.org/developer.php?email=pkg-phototools-devel@lists.alioth.debian.org
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REa ITE NNIE 35 iER
design-desktop-grgphics |, | sV, Pe8: | mxmeiaitmsriria
education-graphicg, 30 | V& PR | mIm@mEiEmA S ANTREE,
open-font-design-tootkit |4 tf, ps, AT AR A HITRGE
Table 11.17: EIFZEUR T AYIR ( THREE)
wHER TE NS 5 ER
gimp V:50,1:252 | 19304 | B (fiiEl) | GNU EIERIERE R
N FT SANE FUET GTK BeiimE R | GREV
: : A 1% N ) s 2 A

xsane V:12,1:144 | 2339 | B (L2E) B RS T)
scribus Vi1, 1:16 31345 | PYPAVSVE | s ibus DTP 183
Libreoffice-dray ., 1430 | 10312 ;g’ (X | LibreOffice DAEH- 2

2
inkscape V:15,1:112 | 99800 ﬁ’ (X SVG ( IR R EER)JmiE2E

=
dia V:2, 1:22 3741 ;;’ (% ElRYmiE2E (Gtk)

. A . Hz (% =2 "/, 7‘: ~ =2 n‘RIE

xfig V:0, I:11 7849 | g ) EEREARET, XEXNEREGREFHE
gocr V0, I:7 540 image - text | %% OCR IR
eog V:64, 1:277 7770 | Blf& (Exif) | Eye of GNOME BB GIzF
gthumb V:3,1:16 5032 | E& (Exif) | BN 2E (GNOME )
geeqie V:4, 1:15 2522 | Bf& (Exif) | BT GTK WEIRIIGEES
shotwell V:17,1:255 | 6263 | B (Exif) | 2XA5tER =158 (GNOME )
gwenview V:33,1:106 | 11755 | Ef& (Exif) | EIF X528 (KDE )
kamera I.105 998 El& (Exif) | KDE ERIZIFRBENFNARE
digikam V:1, 1.9 293 Ef&R (Exif)y | AT KDE REANMENRFREAEENA
darktable V4, 1:13 30554 | B (Exif) | IBeZImHIREINK] &S E
hugin V-0, 1:8 5208 | EfR (Exif) | 2B~ &mMES
Tibrecad Vi1, I:15 8963 | DXF, - 2D CAD BiE/miE s
freecad .18 36 DXF, - 3D CAD BiE/miE s

blend, TIFF, A

. . ol b a 2 =2 =]
blender V:3,1:28 84492 | Yo .o FFahEHR) 3D JmiEas
mm3d V:0, 1:0 3881 g:f‘?’_ bk | = OpenGL 9 3D ERIHIE
fontforge V:0, I:6 3993 | ttf, ps, - FTF PS, TrueType #l OpenType FIF K 4miEET
= F = = < [~

xgridfit V0, 1:0 806 f FT TrueType F&R) WMIBHISFNFERRAR B9

EF

Table 11.18: EIFSBUR T E (GUI BB FR@E ) IR



http://packages.debian.org/sid/design-desktop-graphics
http://qa.debian.org/popcon-graph.php?packages=design-desktop-graphics
https://tracker.debian.org/pkg/design-desktop-graphics
http://packages.debian.org/sid/education-graphics
http://qa.debian.org/popcon-graph.php?packages=education-graphics
https://tracker.debian.org/pkg/education-graphics
http://packages.debian.org/sid/open-font-design-toolkit
http://qa.debian.org/popcon-graph.php?packages=open-font-design-toolkit
https://tracker.debian.org/pkg/open-font-design-toolkit
http://packages.debian.org/sid/gimp
http://qa.debian.org/popcon-graph.php?packages=gimp
https://tracker.debian.org/pkg/gimp
http://packages.debian.org/sid/xsane
http://qa.debian.org/popcon-graph.php?packages=xsane
https://tracker.debian.org/pkg/xsane
http://packages.debian.org/sid/scribus
http://qa.debian.org/popcon-graph.php?packages=scribus
https://tracker.debian.org/pkg/scribus
https://zh.wikipedia.org/wiki/Scribus
http://packages.debian.org/sid/libreoffice-draw
http://qa.debian.org/popcon-graph.php?packages=libreoffice-draw
https://tracker.debian.org/pkg/libreoffice-draw
http://packages.debian.org/sid/inkscape
http://qa.debian.org/popcon-graph.php?packages=inkscape
https://tracker.debian.org/pkg/inkscape
https://zh.wikipedia.org/wiki/Scalable_Vector_Graphics
http://packages.debian.org/sid/dia
http://qa.debian.org/popcon-graph.php?packages=dia
https://tracker.debian.org/pkg/dia
http://packages.debian.org/sid/xfig
http://qa.debian.org/popcon-graph.php?packages=xfig
https://tracker.debian.org/pkg/xfig
http://packages.debian.org/sid/gocr
http://qa.debian.org/popcon-graph.php?packages=gocr
https://tracker.debian.org/pkg/gocr
http://packages.debian.org/sid/eog
http://qa.debian.org/popcon-graph.php?packages=eog
https://tracker.debian.org/pkg/eog
http://packages.debian.org/sid/gthumb
http://qa.debian.org/popcon-graph.php?packages=gthumb
https://tracker.debian.org/pkg/gthumb
http://packages.debian.org/sid/geeqie
http://qa.debian.org/popcon-graph.php?packages=geeqie
https://tracker.debian.org/pkg/geeqie
http://packages.debian.org/sid/shotwell
http://qa.debian.org/popcon-graph.php?packages=shotwell
https://tracker.debian.org/pkg/shotwell
http://packages.debian.org/sid/gwenview
http://qa.debian.org/popcon-graph.php?packages=gwenview
https://tracker.debian.org/pkg/gwenview
http://packages.debian.org/sid/kamera
http://qa.debian.org/popcon-graph.php?packages=kamera
https://tracker.debian.org/pkg/kamera
http://packages.debian.org/sid/digikam
http://qa.debian.org/popcon-graph.php?packages=digikam
https://tracker.debian.org/pkg/digikam
http://packages.debian.org/sid/darktable
http://qa.debian.org/popcon-graph.php?packages=darktable
https://tracker.debian.org/pkg/darktable
http://packages.debian.org/sid/hugin
http://qa.debian.org/popcon-graph.php?packages=hugin
https://tracker.debian.org/pkg/hugin
http://packages.debian.org/sid/librecad
http://qa.debian.org/popcon-graph.php?packages=librecad
https://tracker.debian.org/pkg/librecad
http://packages.debian.org/sid/freecad
http://qa.debian.org/popcon-graph.php?packages=freecad
https://tracker.debian.org/pkg/freecad
http://packages.debian.org/sid/blender
http://qa.debian.org/popcon-graph.php?packages=blender
https://tracker.debian.org/pkg/blender
http://packages.debian.org/sid/mm3d
http://qa.debian.org/popcon-graph.php?packages=mm3d
https://tracker.debian.org/pkg/mm3d
http://packages.debian.org/sid/fontforge
http://qa.debian.org/popcon-graph.php?packages=fontforge
https://tracker.debian.org/pkg/fontforge
http://packages.debian.org/sid/xgridfit
http://qa.debian.org/popcon-graph.php?packages=xgridfit
https://tracker.debian.org/pkg/xgridfit
https://zh.wikipedia.org/wiki/Hinting
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11.6.2 EFZEIE (GUI EIRAFRE )

T Gul (EIFAFRE ) NERREER. FENEERTRNRGEHR T VIR,

11.6.3 EIFFIEIER (CLI &<1T)

T3 CLI (8917 ) MEIR KRR, WEMNEETAENRAEHIR T HRIK,

RHE ATE NNRIES G 1iBA
imagemagick I:317 74 B ((IE) | ERREER
graphicsmagick | Vi1, I:11 5565 | EfZ (uE) | BBRAEERR (imagemagick JkE HKEY)
netpbm Vi28,1:326 | 8526 | EIFZ (fulEl) | B mAYsRIE
libheif-exampleg . . e - | B SEREGX AR (HEIF) £] JPEG, PNG
V:0, I:2 191 helfq]peg(bltm%&)YélM #&zt, F heif-convert(l) &%
. . - o S Windows S FIEIR3E{E R PNG 185\, =&
icoutils V:7, 1:50 221 png « ico(bitmia PNG #8ZC85{L 3 AIERS T, (favicon.ico)
pstoedit V2, 1:52 1011 g/pdfa imagd(ZostScript #1 PDF X FEIr] fmiERI R EEFZRIFEIR
=) 28 (SVG)

libwmf-bin V7, 1:119 151 Yifl)“dowy M8 P indows TTX#F (REEMEIE) T A
fig2sxd V:0, I:0 151 fjif)* sxd(X #&¥h XFig X147 OpenOffice.org L2 EIIE T
unpaper V2, 1:17 412 image — image JoX&3E OCR A @RI LE
tesseract-ocr V:7,1:33 2228 | image—text | =T BAJral OCR 5[ZH % #E OCR RF

- - g : oy § _ B=
tesseract-ocr-ern g\/:7’ [:34 4032 | image - text ?z(g:{ S : AT =X AR tesseract-ocr 1B =
ocrad V0, I:3 587 | image—text | %% OCR K
exif V2, 1:42 339 Ef& (Exif) | E/RJPEG XHFFH EXIF EEMNGSITLE
exiv2 V:2, 1:27 275 E& (Exif)y | EXIF/IPTC ;iBBAIE TH
exiftran V1, [:14 69 Elf& Exif) | SXZERIEEMENIET jpeg BIRIER
exiftags V0, I:3 292 Elf& (Exif) | KEXFBIENIEY JPEG XFIZEY Exif Fr RISt L E
exifprobe V:0, I:3 499 EfR (Exif) | REEER PiRECTHE

: 74y

dcraw Vi1, [12 583 lﬂrgfgeg[’ff“ AR R IR S RDAE LIS A
findimagedupes | V:0, L1 77 image — fingerpAREIME I HE E FIER
ale V:0, 1:0 839 image - image]| S FEBRKIENFEEDERTEIEDE
imageindex V-0, I:1 145 image(Exif) » hAEIFZ P ETEFHES HTML ElE
outguess V:0, I:1 230 jpeg,png BRI Steganographic T B
jpegoptim V:0, I.7 59 jpeg ¥ TPEG X1&F
optipng V:3, 1:43 213 png it PNG X, x4
pngquant V:0, 1.9 61 png i€ PNG X &, BFRE4E

Table 11.19: EIFZEIE TR (CLI &3<17) UsR

11.7 AEMEMIEEHRT A

XEFFZSHMATHRIBERNIER, £ aptitude) (£E%E 2.2.6 TH) BEHIENFRIAN"~Guse: :converting””
KEXIN TG,

{REENSEIT YN T A5 < M RPM A8 AY B IR BY AR,

$ rpm2cpio file.src.rpm | cpio --extract



http://packages.debian.org/sid/imagemagick
http://qa.debian.org/popcon-graph.php?packages=imagemagick
https://tracker.debian.org/pkg/imagemagick
http://packages.debian.org/sid/graphicsmagick
http://qa.debian.org/popcon-graph.php?packages=graphicsmagick
https://tracker.debian.org/pkg/graphicsmagick
http://packages.debian.org/sid/netpbm
http://qa.debian.org/popcon-graph.php?packages=netpbm
https://tracker.debian.org/pkg/netpbm
http://packages.debian.org/sid/libheif-examples
http://qa.debian.org/popcon-graph.php?packages=libheif-examples
https://tracker.debian.org/pkg/libheif-examples
https://zh.wikipedia.org/wiki/High_Efficiency_Image_File_Format
http://packages.debian.org/sid/icoutils
http://qa.debian.org/popcon-graph.php?packages=icoutils
https://tracker.debian.org/pkg/icoutils
https://zh.wikipedia.org/wiki/ICO_(icon_image_file_format)
https://zh.wikipedia.org/wiki/ICO_(icon_image_file_format)
https://zh.wikipedia.org/wiki/Favicon
http://packages.debian.org/sid/pstoedit
http://qa.debian.org/popcon-graph.php?packages=pstoedit
https://tracker.debian.org/pkg/pstoedit
http://packages.debian.org/sid/libwmf-bin
http://qa.debian.org/popcon-graph.php?packages=libwmf-bin
https://tracker.debian.org/pkg/libwmf-bin
http://packages.debian.org/sid/fig2sxd
http://qa.debian.org/popcon-graph.php?packages=fig2sxd
https://tracker.debian.org/pkg/fig2sxd
http://packages.debian.org/sid/unpaper
http://qa.debian.org/popcon-graph.php?packages=unpaper
https://tracker.debian.org/pkg/unpaper
https://zh.wikipedia.org/wiki/Optical_character_recognition
http://packages.debian.org/sid/tesseract-ocr
http://qa.debian.org/popcon-graph.php?packages=tesseract-ocr
https://tracker.debian.org/pkg/tesseract-ocr
https://zh.wikipedia.org/wiki/Optical_character_recognition
http://packages.debian.org/sid/tesseract-ocr-eng
http://qa.debian.org/popcon-graph.php?packages=tesseract-ocr-eng
https://tracker.debian.org/pkg/tesseract-ocr-eng
http://packages.debian.org/sid/ocrad
http://qa.debian.org/popcon-graph.php?packages=ocrad
https://tracker.debian.org/pkg/ocrad
http://packages.debian.org/sid/exif
http://qa.debian.org/popcon-graph.php?packages=exif
https://tracker.debian.org/pkg/exif
http://packages.debian.org/sid/exiv2
http://qa.debian.org/popcon-graph.php?packages=exiv2
https://tracker.debian.org/pkg/exiv2
http://packages.debian.org/sid/exiftran
http://qa.debian.org/popcon-graph.php?packages=exiftran
https://tracker.debian.org/pkg/exiftran
http://packages.debian.org/sid/exiftags
http://qa.debian.org/popcon-graph.php?packages=exiftags
https://tracker.debian.org/pkg/exiftags
http://packages.debian.org/sid/exifprobe
http://qa.debian.org/popcon-graph.php?packages=exifprobe
https://tracker.debian.org/pkg/exifprobe
http://packages.debian.org/sid/dcraw
http://qa.debian.org/popcon-graph.php?packages=dcraw
https://tracker.debian.org/pkg/dcraw
http://packages.debian.org/sid/findimagedupes
http://qa.debian.org/popcon-graph.php?packages=findimagedupes
https://tracker.debian.org/pkg/findimagedupes
http://packages.debian.org/sid/ale
http://qa.debian.org/popcon-graph.php?packages=ale
https://tracker.debian.org/pkg/ale
http://packages.debian.org/sid/imageindex
http://qa.debian.org/popcon-graph.php?packages=imageindex
https://tracker.debian.org/pkg/imageindex
http://packages.debian.org/sid/outguess
http://qa.debian.org/popcon-graph.php?packages=outguess
https://tracker.debian.org/pkg/outguess
https://zh.wikipedia.org/wiki/Steganography
http://packages.debian.org/sid/jpegoptim
http://qa.debian.org/popcon-graph.php?packages=jpegoptim
https://tracker.debian.org/pkg/jpegoptim
https://zh.wikipedia.org/wiki/JPEG
http://packages.debian.org/sid/optipng
http://qa.debian.org/popcon-graph.php?packages=optipng
https://tracker.debian.org/pkg/optipng
https://zh.wikipedia.org/wiki/PNG
http://packages.debian.org/sid/pngquant
http://qa.debian.org/popcon-graph.php?packages=pngquant
https://tracker.debian.org/pkg/pngquant
https://zh.wikipedia.org/wiki/PNG
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RG] ATE X | XEiE 15 8H
alien V1, 1:19 163 rpm/tgz —deb | FEANKEVIRGFEL4EHR 7 Debian &

D) ) N /=1 — R
freepwing V-0, 1:0 424 | EB-EPWING iﬁﬁgﬁlgfgﬁg% )zﬁki B JIS X 4081
calibre V:6, 1:28 63385 | any»EPUB | B RIEZRRBEBIEEIE

Table 11.20: NEFEMHFEXRTEIIR



http://packages.debian.org/sid/alien
http://qa.debian.org/popcon-graph.php?packages=alien
https://tracker.debian.org/pkg/alien
http://packages.debian.org/sid/freepwing
http://qa.debian.org/popcon-graph.php?packages=freepwing
https://tracker.debian.org/pkg/freepwing
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
https://tracker.debian.org/pkg/calibre
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Chapter 12

Jmiz

XEBHLAH L Debian RAFHER, BIMEIHREMARDITEMNERE, TERKEBSXENREGEINS 23 NY
X1,

%% manpages # manpages-dev B2Zfg, sJBTIEIT “man B EEFMIIPMNSEERE, TRTGNU L
BEMMEXXEEZE, FJUBTIET “info BFEM” EESEXHY, R GFDL MXMIXI45 DFSG A ARE,
FrLARETBE R E/E main BEPES contrib #l non-free ARETHHALTE T,

BEEERRAERZRAETIR, £01% 105 1,

O

[

==

REM “test” fERETITHMEXANEST, E shell FREE “test” B9,

Ny
@ {RET B MER B RIFEEINIEFEIEME] “/usr/local” 8 “/opt” BR, IHTTUNERESRLEER
BE,

®R
“FReh: 99 HRMEE" MURIERGIFT A RR M SRS MIES ITER,

12.1 Shell iz

Shell i BB EH FTEMBIN AT RITHIXEXH,

#!/bin/sh
. command lines

B—1TIREA TIZENF A TIX /NS AY shell fEFEES.

%18 shell AR RFNERSCIERE UNIX RARMATEMN, XEH—LE shell HIFMIRR. BE “Shell 1
i®” ( https://www.greenend.org.uk/rjk/2001/04/shell.html ), BJLAMEEIRFFE],

MG shell REHEI (B0F 1.5 WHE 1.6 ), shell HASINEERSE. FENEIAE



https://www.99-bottles-of-beer.net/
https://zh.wikipedia.org/wiki/Shell_script
https://www.greenend.org.uk/rjk/2001/04/shell.html
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12.1.1 POSIX shell &4

RGN S I AER ] LAEIT{ERE POSIX shell (BFR 1.13) KT,
« ZHiAR9IEZZH POSIX shell ”/usr/bin/sh” —MEEZ| /usr/bin/dash B SiEE, HRIFSRAAEFEFER,
o IRABYZZ BT, POSIX shell & /usr/bin/bash,

#5455 B A& bashisms ( bash 1£ ) (& zshisms ( zsh 1t ) 5% shell BiA, F{RMIATEFTE POSIX shell Z B/ EHT]
BiEM, {RPJLAER checkbashisms(1) W HEIFITIRE,

FH9: POSIX MZE %A : bashism

if [ "$foo” = "$bar” ] ; then .. | if [ ”"$foo” == "$bar” ] ; then ..
diff -u file.c.orig file.c diff -u file.c{.orig,}

mkdir /foobar /foobaz mkdir /foo{bar,baz}

funcname() { ..} function funcname() { ..}
J\EHFIE: "\377” FRHEFMERX: \xFf”

Table 12.1: BAAY bashism 1E;%FIFR

£/ echo” G SMIHEFREIRUT/LANAGE, ERRIEAE shell FIMPaR<LHIRNE, ERKIMBBEER,
< BRMEMARR “-n” BMERSHSITIE,
- BRAFHEPERAE XTI, EAIRIE shel RNE, HEENERBR—1,

=
EE
s

RE “-n” ®IHARRE POSIX iB%, BEEO#ZES,

"R
IRMFREREREFFREPRAENFI, B printf” &< echo” &%,

12.1.2 Shell 8%
KSR shell SEURETE shell FA B EHE A,

shell %% B8

$0 shell B shell BIZARRYZ 5

$1 FE— shell ]

$9 ZE 9 /" shell &8

$# UESHRE

TEEN "$1 $2 $3 $4 ..”

"$@I’ II$1" "$2’I II$3" "$4" .
$? = —Xa S IR IR
3% XA shell FjZ<HY PID

$1 RIEFIRIEEES PID

Table 12.2: shell &#4%1F&
MTARREEICIIMNERNSHE,
DA b Xt > SRR _E &R =2 T IERY,
- B EF A var BREFEBRIESE
« S8E7 7 FETNMRE var EREEFER, "JUAE



https://zh.wikipedia.org/wiki/POSIX
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SRTEAER MR var TECREMBAER | IR var TEZERIRERLER
${var:-string} ”$var” ’string”

${var:+string} ”string” “null”

${var:=string} “$var” ’string” (FFzfT’var=string”)
${var:?string} “$var” 7E stderr FER"string” ((HEEHL)

Table 12.3: shell SR IR

sREREX gE

${var%suffix} MBRALF var ZEERY suffix Fx/\ILECIER
${var%%suffix} WFRGITF var ZEERY suffix x KILECRTV
${var#prefix} RGBT var FF3KET prefix R/NILECIRLC
${var##prefix} HERAIF var FFKRY prefix Bz RILECIEC

Table 12.4: EZEH shell SR EIRTIR

12.1.3 Shell &£&iE6)
BANGOEARE BHIRS, XU RHIEaER,

s FYIfN: 0 ("True”)
« L4 : 3E 0 ("False”)

=z
EE

"0” 7£ shell R IEGPHIZRRE True”, AM"0" £ C R EAHIZ X N False”,

S-=z
=)

[V R test AL REMNN, EWER]” ZENSEREN P FRERIAN.

MTFARRREICIZHEM FMEE.

« ”command && if_success_run_this_command_too || true”
« ”command || if_not_success_run_this_command_too || true”

« WTFARRZSITHARER

if [ conditional_expression ]; then
if_success_run_this_command

else

if _not_success_run_this_command
fi

XEREWN “|| true” BEEN, EFTMURIEZXA shell HAER/NMERT “-e” BIIMKIABANAREZITE
SR,

EARBUMLEBRERMGRANF N -eq”, ”-ne”, ”-1t7, ”-1e”, ”-gt” #”-ge”,
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F=IEH REZEEFTFERISRG

-e file file F7E

-d file file FEFERE—TEBEX

-f file file FEFEHR— 1T EBEXH

-w file file FEFHFIS

-x file file FEFEHRIRIT

filel -nt file2 filel ZAEE file2 F

filel -ot filez filel B EEE file2 1H

filel -ef file2 filel F0 file2 fI FFERIFNIIZ & EFHEHBEERER inode /=

Table 12.5: FERMARIANPHI T LR

TIAR RENZEEFRENFEG

-z Str str I KRERE

-n str str O REANAZE

strl = str2 strl # str2 FHZ

strl '= str2 strl F str2 B

stri < strz2 str1 HEFITE str2 Z 81 (BURTFIBEINER )
stri > str2 strl HE str2 25 (BURTFES IR )

Table 12.6: EFRHRAXNPHITFHFRELR

12.1.4 shell {&IF
XEH LM AT POSIX shell BITEHZ .

« »for x in fool foo2 ..; do command ; done”,iZfEF &4 fool foo2 .”WFLE"x” FM1T command”,
« "while condition ; do command ; done”, H”condition” AER, £EEHIT’command”,

« until condition ; do command ; done”, H”condition” ARET, KEEHIT command”,

- “break” B]A KR L 1EIR.

- “continue” BJBARISREF AT —IK1EA,

N
C IBSHHHBEEMNRFIUAA seq(l) SEMKR4AERL"fool foo2 ..."

BR
2015 949 T,

12.1.5 Shell IfIBTE
Y shell BOITIER T —LEE MWIMESE, JErE(RIMA NI TIMERRIETE,

« JF7SUSER”, EA”$(id -un)”
« JF $UID”, EA7S(id -u)”
« XF"$HOME”, fER"$(getent passwd ”"$(id -u)”|cut -d ":” -f 6)” (XMEESE 452 T FILMF)



https://zh.wikipedia.org/wiki/C语言
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12.1.6 shell < 1TRILIERF
shell A B UL T 51BN FF SR AL IR — NS,

+ shell iZBY—1T,

s MRZITEEE"..” 5% '..", shell WZITRZEBRHITHEIES —NHRIE (one token ) ( i¥;E: one token 278 shell iR
AE9— AZ**’JﬁTE ).

+ shell B FIIARAFHTRHEEERS 2 FREEE #5717 (tokens ),

- TAFR: TR tab RITH
-TTFF:<>] ;& ()

s shell BMEZ—MMUTF ".." 3K’ " B9 token Y REBFRIABENITA,
— {REB=F: if then elif else fi for in while unless do done case esac
« shell BHAARAIF "7 88 "... " H8 518,
o shell BAARQMTF 7.7 8% ... FH KR,
-~ L HEIAFPMRE R
- ’~uyser” - user KRB R
s shel BT ' ...  F TERFHEMIE,
- TE: "$PARAMETER” 5”"${PARAMETER}”
o shell BARUTF ...  FH S EHR,
- ”$( command )” - “command” #gH
—» " command ” - ”command” BY%5H
o shell ARG F 7.." 3% ' ...  HH glob BIZERA MILENXXHER,
- * L EEIESR
-? - —NFH
- [.] - T FHFF
« shell A FOUJLAEEX SSFHMIT,
- BREE X
- NESS
- “$PATH” FREYRIIT
« shell BIfE T —17, FREXNMIEMKBRFITAIE,

W5 | SHHBE| SERBMR,

7E shell FHIT “set -x" fEMA “-x" EIFEDN shell FTLALL shell RREABMITHH S, INIXKIAZIEES
&,
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LRG3 mITE RK/Iv | 1%HEH

dash V:884,1:997 | 191 /INFOBREY POSIX 32 F shell, T sh
coreutils V:880, 1:999 | 18307 | GNU L LE

grep V:782,1:999 | 1266 GNU grep. egrep #l fgrep

sed V790, 1:999 | 987 GNU sed

mawk V:442,1.997 | 285 INFOBRAT awk

debianutils V:907,1:.999 | 224 FTF Debian &M THE

bsdutils V:519,1:999 | 356 3XH 4.4BSD-Lite WEM T E
bsdextrautils V:596, [.713 | 339 X8 4.4BSD-Lite FIEIIMNI T E
moreutils V:15, 1:38 231 EYM Unix TH

Table 12.7: B2 FF shell AN EL RN BIEFIREE

12.1.7 BT shell BIABNEREF

7T fEREY shell F2/FTE Debian R4t EReIgEM BB R BIEY, MNZRER LENRAEMEHRINNAER,

- "aptitude search ~E”, 7t HERREE,
- ”dpkg -L package_name |grep ’/man/man.*/’”, 3l package_name (R4S FTIZ A9 man Ff,

VN

RE moreutils RJEEARTETE Debian Z4h, BERME T —LEBINEFR, REBEEN—1 2 sponge(8), =
REBEREROEGE, ERIEETH,

SNE 1.6 HIFEIF,

12.2 FERMES P

ENESD) ATE KN | XH5
dash V:884,1:997 | 191 sh: /NFITRAY POSIX FREHY shell, AT sh
bash V:838,1:999 | 7175 | sh: H bash-doc B1EHA) “info bash”
mawk V:442,1:997 | 285 AWK: /NFITRAY awk
gawk V:285,1:349 | 2906 | AWK: i gawk-doc BIRHER “info gawk”
perl Vi707.1:989 | 673 Perl: pe\rll(l) CAR 8T per1-doc #l per 1-doc-htm1 EER

html 3Z4%
Libterm-readline-giipGrl | 550 | GNU ReadLine/History Bl Perl #: perlsh(l)
libreply-perl V.0, 1.0 171 Perl BY REPL : reply(1)
libdevel-repl-pery,, ., 237 | Perl ®UREPL : re.pl(1)

. )y N=Eh - ’j WA

oython3 V718, 1:953 | 81 Ethon. python3(1) EA%i&E1E python3-doc B AR html XX
tcl V:25,1:218 21 Tcl: tc1(3) ARET tcl-doc BREENEIFMAIFM I
tk V:20, I:211 21 Tk:tk(3) AE1T tk-doc BIIRERIETFHMBIFM OIS
ruby V:86, 1:208 29 Ruby: ruby(1), erb(1), irb(1), rdoc(1), ri(1)

Table 12.8: fZRREEME X EGBLTIR
YH{RFEETE Debian EEMEHIT—MES, MNHEAERBRIEIESHA, EEEBRTESNENR:



http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=dash
https://tracker.debian.org/pkg/dash
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
http://packages.debian.org/sid/grep
http://qa.debian.org/popcon-graph.php?packages=grep
https://tracker.debian.org/pkg/grep
http://packages.debian.org/sid/sed
http://qa.debian.org/popcon-graph.php?packages=sed
https://tracker.debian.org/pkg/sed
http://packages.debian.org/sid/mawk
http://qa.debian.org/popcon-graph.php?packages=mawk
https://tracker.debian.org/pkg/mawk
http://packages.debian.org/sid/debianutils
http://qa.debian.org/popcon-graph.php?packages=debianutils
https://tracker.debian.org/pkg/debianutils
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
https://tracker.debian.org/pkg/bsdutils
http://packages.debian.org/sid/bsdextrautils
http://qa.debian.org/popcon-graph.php?packages=bsdextrautils
https://tracker.debian.org/pkg/bsdextrautils
http://packages.debian.org/sid/moreutils
http://qa.debian.org/popcon-graph.php?packages=moreutils
https://tracker.debian.org/pkg/moreutils
http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=dash
https://tracker.debian.org/pkg/dash
https://zh.wikipedia.org/wiki/Unix_shell
http://packages.debian.org/sid/bash
http://qa.debian.org/popcon-graph.php?packages=bash
https://tracker.debian.org/pkg/bash
https://zh.wikipedia.org/wiki/Unix_shell
http://packages.debian.org/sid/mawk
http://qa.debian.org/popcon-graph.php?packages=mawk
https://tracker.debian.org/pkg/mawk
https://zh.wikipedia.org/wiki/AWK
http://packages.debian.org/sid/gawk
http://qa.debian.org/popcon-graph.php?packages=gawk
https://tracker.debian.org/pkg/gawk
https://zh.wikipedia.org/wiki/AWK
http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
https://tracker.debian.org/pkg/perl
https://zh.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
https://tracker.debian.org/pkg/libterm-readline-gnu-perl
http://packages.debian.org/sid/libreply-perl
http://qa.debian.org/popcon-graph.php?packages=libreply-perl
https://tracker.debian.org/pkg/libreply-perl
http://packages.debian.org/sid/libdevel-repl-perl
http://qa.debian.org/popcon-graph.php?packages=libdevel-repl-perl
https://tracker.debian.org/pkg/libdevel-repl-perl
http://packages.debian.org/sid/python3
http://qa.debian.org/popcon-graph.php?packages=python3
https://tracker.debian.org/pkg/python3
https://zh.wikipedia.org/wiki/Python_(programming_language)
http://packages.debian.org/sid/tcl
http://qa.debian.org/popcon-graph.php?packages=tcl
https://tracker.debian.org/pkg/tcl
https://zh.wikipedia.org/wiki/Tcl
http://packages.debian.org/sid/tk
http://qa.debian.org/popcon-graph.php?packages=tk
https://tracker.debian.org/pkg/tk
https://zh.wikipedia.org/wiki/Tk_(software)
http://packages.debian.org/sid/ruby
http://qa.debian.org/popcon-graph.php?packages=ruby
https://tracker.debian.org/pkg/ruby
https://zh.wikipedia.org/wiki/Ruby_(programming_language)
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« £ dash, MFRESRERM, (£ shell :ZFEXS CLI &L 1T1EF,
« £/ python3, MRESAREEN, MAFEARS.
« A perl, tcl. ruby----, YR Debian EEAXLEFESEMRFRE, FERTMESHITIHE,

MBERLREAE, MEANTRE, (RoUUNARZFHESES X BT, NERLIESIER,
12.2.1 FiERHEIES KRG

REBD R BB IR M BEARMNEZ R E NI IRIRINEE,

“dash -n script.sh” - Shell A5 £ZE &

“dash -x script.sh” - JRER— Shell BIZR

“python -m py_compile script.py” - Python BIASiE; %16 &
» “python -mtrace —-trace script.py” - BRER— Python B4
« “perl -1 ./libpath -c script.pl” - Perl BIZARIE £ E

» “perl -d:Trace script.pl” - IRER—/ Perl BIK
7AMiE dash K18, 2XTFEE 9.1.4 T, BRERHETH bash EUNREXIMME,

AT perl K18, 2R T Perl B REPL 318, ©79 Perl 12T Python Z{#Y REPL (=READ + EVAL + PRINT +
LOOP) 15,

12.2.2 {&EH shell Bi&E GUI i2F

shell BIZS BE 9% # 83 AR BIE— NS AR GUI (BB FRE ) 12F. BB — 1M EBIERERRKEER
echo # read F$HI= KX H,

RHER ATE K/ [ HBH
x11-utils V:192, 1:566 | 651 xmessage(l): E— I EOFER—FBREREED (X)
whiptail V:284,1:996 | 56 K shell IR ERAFAFRIXTIERE (newt )
dialog V:11, 1:99 1227 | K shell AR EREA P RIFRINIERE (ncurses )
zenity V:76,1:363 | 183 M shell BIZAR EREFIIERE (GTK)

=Z Il - - Faad ‘ - j-_‘
ssft V-0, 1:0 75 ;gll B ZBiim L& (zenity, kdialog, and 8 gettext B9 dialog £
gettext V:56, 1:259 5818 “/usr/bin/gettext.sh”: ENEER

Table 12.9: ¥HiE ( dialog ) F2FFIR

XER—MNERERDN GUI ZFRMEI1F, XERA— shell AR S 4T 5.
XNIARER zenity RIEFE— NG (FKIA /etc/motd) HERE.
XA GUI BalEEEmSIREE 9.4.10 TEIE,

#!/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



https://zh.wikipedia.org/wiki/Perl
https://zh.wikipedia.org/wiki/Python_(programming_language)
https://zh.wikipedia.org/wiki/Read–eval–print_loop
https://zh.wikipedia.org/wiki/Read–eval–print_loop
http://packages.debian.org/sid/x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
https://tracker.debian.org/pkg/x11-utils
http://packages.debian.org/sid/whiptail
http://qa.debian.org/popcon-graph.php?packages=whiptail
https://tracker.debian.org/pkg/whiptail
http://packages.debian.org/sid/dialog
http://qa.debian.org/popcon-graph.php?packages=dialog
https://tracker.debian.org/pkg/dialog
http://packages.debian.org/sid/zenity
http://qa.debian.org/popcon-graph.php?packages=zenity
https://tracker.debian.org/pkg/zenity
http://packages.debian.org/sid/ssft
http://qa.debian.org/popcon-graph.php?packages=ssft
https://tracker.debian.org/pkg/ssft
http://packages.debian.org/sid/gettext
http://qa.debian.org/popcon-graph.php?packages=gettext
https://tracker.debian.org/pkg/gettext
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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

XFRER shell AR GUI RFARIANERERNZRER. NRHES EERERANER, BB RENE
BHFE LS,

12.2.3 EH GUI (EIFZAFRE ) XHEERBENTH

GUI (EIZRFRE ) XHEEREEENMG L, EBAIMINT BRAEERT BRIT-EENITH, EidEmts
ERRZA, et aens ARERMITIEEHIARNITT I,

« ¥F GNOME, £ NautilusScriptsHowto,
« 3¥F KDE, £l Creating Dolphin Service Menus,
« WF Xfce, &0l Thunar - Custom Actions [ https://help.ubuntu.com/community/ThunarCustomActions,

« ¥F LXDE, £l Custom Actions,

12.2.4 Perl 5ERIZARIRITE

AT RIBEUE, sh BEELEMFHIZBIT cut, grep. sed &, BIEM., NBIh—1FAME, perl BARBLIBEIERE
=REY, FTA Debian EHVIFZ RALIFHIA(ER perl,

IEBATE R TE—1T AWK BIEF ERFIETE Perl RRIZFMNY,
awk ’($2=="1957") { print $3 }’ |

EENT FIIMNEER—1T,
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" |

EE—NMEEMEMNE. ERLT TESHANXL Perl #I4FE,

o &R EEN,
- FEMNBFRFRHFREIBENER,
TR : perlrun(l) B Perl HITHIG

- BHARLT
s Perl 45 RTE: perlvar(l)

RiEMER Perl BRI, SUERIR, XARFIRAEIES ARBMEILND, FAUEID.



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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eSS mITE KN T iRER

gcc V:167,1:550 | 36 GNU C %1%z

Tibc6-dev V:248,1:567 | 12053 | GNU C FE: AEREFLIHE

g++ V:56, 1:501 13 GNU C++ JRi¥ss

Libstdet++-10-devi .1\ 1165 | 17537 | GNU #RE Cov FERRAS 3 ( FFESTHE)

cpp V:334,1:727 | 18 GNU C FstiE

gettext V:56, 1:259 5818 | GNU EFRtIE

glade V0, I:5 1204 | GTK AP HEMESS

valac V0, I:4 725 fEEF GObject AZE C# FNES

flex V:7,1.73 1243 | LEX F&RZHY fast lexical analyzer generator

bison V7, 1:80 3116 | YACC &) eSS

susv2 .0 16 BT "E— UNIX #58 (hRZA2) 7 FREX (=B )
susv3 1.0 16 Wi “BE— UNIX #5E (ARE3) 7 FREX (=B )
susv4 I.0 16 Wi “E— UNIX #5E (hRA 4) 7 FREX (REXHE)
golang 1:20 11 Go ImiZiESwmi¥as

rustc V3, .14 8860 | Rust AAlmiziEs

haskell-platform ., 12| $FAERY Haskell EFI TA

gfortran V:6, .62 15 GNU Fortran 95 4R1%¥23

fpc I:2 103 B A Pascal

Table 12.10: {RIFME X RGBT
12.3 ZwiIFBLES ARG

XEB, BIETE 12.3.3 TBHE 1234 T, BARIRAERURFEIZFEHA CIESRES, BRELRFSRIELE
CiEs.,

1231 C

fRE] BB FHI 75 IREE MR RRIZER C RIZESHEIERF,

# apt-get install glibc-doc manpages-dev libc6-dev gcc build-essential

libc6-dev 48, BIGNUC &, RI#T CIrERE, EEET C RIZIESERRSAXEHMESGTE,
SEERWT.

« “info libc” (C ERHSE)
« gcc() # “info gcc”
« each_C_library_function_name(3)

s —

+ Kernighan & Ritchie, “C f2FFi&iH1ES", % _HR ( Prentice Hall )

12.3.2 EEAM CFEF (gee)

—MNERIFIF “example.c” FILABEHIMITARF “libm” E—E4HmiFRHTHITIEF “run_example’,

$ cat > example.c << EOF
#include <stdio.h>
#include <math.h>
#include <string.h>



http://packages.debian.org/sid/gcc
http://qa.debian.org/popcon-graph.php?packages=gcc
https://tracker.debian.org/pkg/gcc
http://packages.debian.org/sid/libc6-dev
http://qa.debian.org/popcon-graph.php?packages=libc6-dev
https://tracker.debian.org/pkg/libc6-dev
http://packages.debian.org/sid/g++
http://qa.debian.org/popcon-graph.php?packages=g++
https://tracker.debian.org/pkg/g++
http://packages.debian.org/sid/libstdc++-10-dev
http://qa.debian.org/popcon-graph.php?packages=libstdc++-10-dev
https://tracker.debian.org/pkg/libstdc++-10-dev
http://packages.debian.org/sid/cpp
http://qa.debian.org/popcon-graph.php?packages=cpp
https://tracker.debian.org/pkg/cpp
http://packages.debian.org/sid/gettext
http://qa.debian.org/popcon-graph.php?packages=gettext
https://tracker.debian.org/pkg/gettext
http://packages.debian.org/sid/glade
http://qa.debian.org/popcon-graph.php?packages=glade
https://tracker.debian.org/pkg/glade
http://packages.debian.org/sid/valac
http://qa.debian.org/popcon-graph.php?packages=valac
https://tracker.debian.org/pkg/valac
http://packages.debian.org/sid/flex
http://qa.debian.org/popcon-graph.php?packages=flex
https://tracker.debian.org/pkg/flex
https://zh.wikipedia.org/wiki/Lex_(software)
https://zh.wikipedia.org/wiki/Flex_(lexical_analyser_generator)
http://packages.debian.org/sid/bison
http://qa.debian.org/popcon-graph.php?packages=bison
https://tracker.debian.org/pkg/bison
https://zh.wikipedia.org/wiki/Yacc
https://zh.wikipedia.org/wiki/GNU_Bison
http://packages.debian.org/sid/susv2
http://qa.debian.org/popcon-graph.php?packages=susv2
https://tracker.debian.org/pkg/susv2
https://unix.org/version2/
http://packages.debian.org/sid/susv3
http://qa.debian.org/popcon-graph.php?packages=susv3
https://tracker.debian.org/pkg/susv3
https://unix.org/version3/
http://packages.debian.org/sid/susv4
http://qa.debian.org/popcon-graph.php?packages=susv4
https://tracker.debian.org/pkg/susv4
https://unix.org/version4/
http://packages.debian.org/sid/golang
http://qa.debian.org/popcon-graph.php?packages=golang
https://tracker.debian.org/pkg/golang
http://packages.debian.org/sid/rustc
http://qa.debian.org/popcon-graph.php?packages=rustc
https://tracker.debian.org/pkg/rustc
http://packages.debian.org/sid/haskell-platform
http://qa.debian.org/popcon-graph.php?packages=haskell-platform
https://tracker.debian.org/pkg/haskell-platform
https://zh.wikipedia.org/wiki/Haskell_(programming_language)
http://packages.debian.org/sid/gfortran
http://qa.debian.org/popcon-graph.php?packages=gfortran
https://tracker.debian.org/pkg/gfortran
http://packages.debian.org/sid/fpc
http://qa.debian.org/popcon-graph.php?packages=fpc
https://tracker.debian.org/pkg/fpc
https://zh.wikipedia.org/wiki/C语言
https://zh.wikipedia.org/wiki/C_standard_library

Debian & Fift 224 /236

int main(int argc, char **argv, char **envp){
double x;
char y[11];
x=sqrt(argc+7.5);
strncpy(y, argv[0], 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,

by
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

ATER sqrt3), UIEMR “-1m” §51ERKE libce REBME “/usr/1ib/libm.so” , SEFREYEXENAI T
“/1ib/”, X#E&Z7 “libm.so.6”, E2%ME “libm-2.7.s0” H—iEHE,
BE—THENXAMRE—FR., BMEIRET “%10s”, BKIABET 10 MFEH,

FEARSENRREMIEHATERERS, LIl sprintf3) # strepy3), BEAREIER, R EFREME
R EErEEE, SR snprintf(3) # strncpy(3) KREX.

12.3.3 Flex — /"B Lex

Flex @3 RE Lex MPURIBE N ITIEF E RN ES
AILAMER “info flex” &E flex(l) E’\J?ﬁl&o
RS ERAGFEERBTE “/usr/share/doc/flex/examples/” FT&H, 1

12.3.4 Bison ——/NE{fH Yacc

£ Debian B, B/LMRHEERMH YaccTREBRIRIBEMERT LR ##47 5L LALR BRATAYE Y23

RG] TATE X/ | BB

bison V:7,1:80 3116 | GNU LALR fEMTEs ERLER

byacc V20, I:4 258 {8524 (Berkeley ) LALR fBAT38 £ Rl 38
btyacc V:0, I:0 243 ET byacc FIETRREITER 28

Table 12.11: 8% Yacc B LALR fRATS3 4R 2851%

BJLAMEA “info bison” &% bison(l) IR,

MEEZERHMAE A main()” 7 yyerror()”. F, Flex lE”main()” 1§ A”yyparse()”, EXiFH
Tryylex()”.

XER— MR B LRI EEFGF
1EFAIEIEE example.y:

/* calculator source for bison */
%{

#include <stdio.h>

extern int yylex(void);
extern int yyerror(char *);

IEYRARAE T, ATILENIE, FEM—LIRE



https://zh.wikipedia.org/wiki/Flex_(lexical_analyser_generator)
https://zh.wikipedia.org/wiki/Lex_(software)
https://zh.wikipedia.org/wiki/Lexical_analysis
https://zh.wikipedia.org/wiki/Yacc
https://zh.wikipedia.org/wiki/LR_parser
https://zh.wikipedia.org/wiki/LALR_parser
http://packages.debian.org/sid/bison
http://qa.debian.org/popcon-graph.php?packages=bison
https://tracker.debian.org/pkg/bison
https://zh.wikipedia.org/wiki/GNU_bison
http://packages.debian.org/sid/byacc
http://qa.debian.org/popcon-graph.php?packages=byacc
https://tracker.debian.org/pkg/byacc
http://packages.debian.org/sid/btyacc
http://qa.debian.org/popcon-graph.php?packages=btyacc
https://tracker.debian.org/pkg/btyacc
https://bugs.debian.org/1055082
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%}

/* declare tokens */
%token NUMBER
%token OP_ADD OP_SUB OP_MUL OP_RGT OP_LFT OP_EQU

%%
calc:
| calc exp OP_EQU { printf(”Y: RESULT = %d\n”, $2); }

7
exp: factor

| exp OP_ADD factor { $$%
| exp OP_SUB factor { $$%

4

$1 + $3;
$1 - $3;

SN

factor: term
| factor OP_MUL term { $$ = $1 * $3; }

:
term: NUMBER
| OP_LFT exp OP_RGT { $$

’
%%

1
&
N

[}

int main(int argc, char **argv)
{

yyparse();
}

int yyerror(char *s)

fprintf(stderr, "error: '%s’\n”, s);

}

1EFAIEIEE example. L

/* calculator source for flex */
%{

#include "example.tab.h”

%}

%%

[0-9]+

II+II

{ printf(”L: NUMBER = %s\n”, yytext); yylval = atoi(yytext); return NUMBER; }
{ printf(”L: OP_ADD\n”); return OP_ADD; }
{ printf(”L: OP_SUB\n”); return OP_SUB; }
{ printf(”L: OP_MUL\Nn"); return OP_MUL; }

G { printf(”L: OP_LFT\n"”); return OP_LFT; }
{
{
{
{

m_mn

"

" printf(”L: OP_RGT\n”); return OP_RGT; }

= printf(”L: OP_EQU\n"); return OP_EQU; }

printf(”L: exit\n”); return YYEOF; } /* YYEOF = @ */
/* ignore all other */ }

"exit”

%%

R TEMAERMN shell BRFRITREIXXA:

$ bison -d example.y

$ flex example.l

$ gcc -1fl example.tab.c lex.yy.c -o example
$ ./example

1+2* (3+1) =
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NUMBER = 1
OP_ADD
NUMBER = 2
OP_MUL
OP_LFT
NUMBER = 3
OP_ADD
NUMBER = 1
OP_RGT
OP_EQU
RESULT = 9

<rrrrrrrrrrrr

exit
L: exit

12.4 BESRBITIE

Sl lint M T B EEBFENHITEINE RSN,
2l Indent MY T B AR BB ASITINIBIEE, @ —HMEMNEFBUEIRICHE,
Il Ctags W THEEBHAEITABKLE, BINARRKBRLRHNBFEMRS] (BFE ) XK,

TN

ECEREWXHIYmIE2S (emacs B vim) ERAFD lint 5| ZiEAFBEIRIVCIEEIF, XLEFHAF BT 77 R A Language
Server Protocol B9, RERFIFEBA, HElMERER%, ERACN]LENNAE Debian REFE, B2—1
i Dprit =N

12.5 i

BHAREFPREZEN D, MMEEHFEAIERF, BEBILIRI—MTFH Debian EAE, SEBMHBERXHIHIR
w5,

1251 EZXRK) gdb EHGS

Debian FRIGHVIFIXEZZ gdb(1), EREILIREREFMITHIRHRICETZF,
IEBAET U TR <KL R gdb REBXIER.
# apt-get install gdb gdb-doc build-essential devscripts

¥FHY gdb IZEEB AN :

« “info gdb”
« ¥£ /usr/share/doc/gdb-doc/htm1/gdb/index.html 8 “Debugging with GDB”

« “tutorial on the web”

XER—NEENGF, Bgdb() E” 2F” HH7-9” MR IFHERER=EIFINER,



https://zh.wikipedia.org/wiki/Lint_programming_tool
https://zh.wikipedia.org/wiki/List_of_tools_for_static_code_analysis
https://zh.wikipedia.org/wiki/Indent_(Unix)
https://zh.wikipedia.org/wiki/Ctags
https://zh.wikipedia.org/wiki/Language_Server_Protocol
https://zh.wikipedia.org/wiki/Language_Server_Protocol
https://zh.wikipedia.org/wiki/Debugger
https://developers.redhat.com/blog/2021/04/30/the-gdb-developers-gnu-debugger-tutorial-part-1-getting-started-with-the-debugger
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RER ATE XAV T iRER
vim-ale 1.0 2591 | F§F Vim 8 #1 NeoVim FJRF Lint 5[Z&
vim-syntastic I:3 1379 | vim B AR EFEE
elpa-flycheck V:0, .1 808 Emacs MAASEREEIRE
elpa-relint V0, 1.0 147 Emacs Lisp IEN B = RN 2T
cppcheck-gui V:0, I:1 7224 | §% C/C++ REBH T LE (GUI)
shellcheck V2, 1:13 18987 | shell FIAEY lint TH
pyflakes3 V2, I:15 20 Python 3 FEF NG E 83
pylint V:4,1:20 2018 | Python KBFREKESS
perl V:707,1:989 | 673 8 Nk er U NAYAEFEES 1 B: : Lint(3perl)
rubocop V0, 1.0 3247 | Ruby &SRB LTS
clang-tidy V2, 11 21 ET clang B C++ HIMIBEXRETE
splint V0, 1:2 2320 | B SKHECERbugNTH
flawfinder V:0, 1:0 205 E C/C++ BEREMNEXRZERANIE
bTlack V:3, I:13 660 SEAEHY Python XIBFE L ER
per Ltidy V:0, :4 2493 | Perl FIARGEFHFEMIZINIE
indent V0, .7 431 CBE= R IERER
astyle V:0, 1:2 785 C. C++, Objective-C, C# Fll Java BIRICID 45 28
bcpp V:0, I:0 111 = cH+H
xmlindent V0, I:1 53 XML iR EFERE
global V0, 1:2 1908 | RIEBRERFNETE
exuberant-ctags | v, 10 | 341 | MEEABE N AREXHRS]
universal-ctags |y, y.4 3386 | MIERCHEE WIS X RS

Table 12.12: FESNB I HLIENIIR
RG] ITE K| XHE
gdb V:14,1:96 11637 | H gdb-doc BEHR “info gdb”
ddd V0, I.7 4105 M ddd-doc B1EHEAY “info ddd”

Table 12.13: {FfIRERTIR



http://packages.debian.org/sid/vim-ale
http://qa.debian.org/popcon-graph.php?packages=vim-ale
https://tracker.debian.org/pkg/vim-ale
http://packages.debian.org/sid/vim-syntastic
http://qa.debian.org/popcon-graph.php?packages=vim-syntastic
https://tracker.debian.org/pkg/vim-syntastic
http://packages.debian.org/sid/elpa-flycheck
http://qa.debian.org/popcon-graph.php?packages=elpa-flycheck
https://tracker.debian.org/pkg/elpa-flycheck
http://packages.debian.org/sid/elpa-relint
http://qa.debian.org/popcon-graph.php?packages=elpa-relint
https://tracker.debian.org/pkg/elpa-relint
http://packages.debian.org/sid/cppcheck-gui
http://qa.debian.org/popcon-graph.php?packages=cppcheck-gui
https://tracker.debian.org/pkg/cppcheck-gui
http://packages.debian.org/sid/shellcheck
http://qa.debian.org/popcon-graph.php?packages=shellcheck
https://tracker.debian.org/pkg/shellcheck
http://packages.debian.org/sid/pyflakes3
http://qa.debian.org/popcon-graph.php?packages=pyflakes3
https://tracker.debian.org/pkg/pyflakes3
http://packages.debian.org/sid/pylint
http://qa.debian.org/popcon-graph.php?packages=pylint
https://tracker.debian.org/pkg/pylint
http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
https://tracker.debian.org/pkg/perl
http://packages.debian.org/sid/rubocop
http://qa.debian.org/popcon-graph.php?packages=rubocop
https://tracker.debian.org/pkg/rubocop
http://packages.debian.org/sid/clang-tidy
http://qa.debian.org/popcon-graph.php?packages=clang-tidy
https://tracker.debian.org/pkg/clang-tidy
http://packages.debian.org/sid/splint
http://qa.debian.org/popcon-graph.php?packages=splint
https://tracker.debian.org/pkg/splint
http://packages.debian.org/sid/flawfinder
http://qa.debian.org/popcon-graph.php?packages=flawfinder
https://tracker.debian.org/pkg/flawfinder
http://packages.debian.org/sid/black
http://qa.debian.org/popcon-graph.php?packages=black
https://tracker.debian.org/pkg/black
http://packages.debian.org/sid/perltidy
http://qa.debian.org/popcon-graph.php?packages=perltidy
https://tracker.debian.org/pkg/perltidy
http://packages.debian.org/sid/indent
http://qa.debian.org/popcon-graph.php?packages=indent
https://tracker.debian.org/pkg/indent
http://packages.debian.org/sid/astyle
http://qa.debian.org/popcon-graph.php?packages=astyle
https://tracker.debian.org/pkg/astyle
http://packages.debian.org/sid/bcpp
http://qa.debian.org/popcon-graph.php?packages=bcpp
https://tracker.debian.org/pkg/bcpp
http://packages.debian.org/sid/xmlindent
http://qa.debian.org/popcon-graph.php?packages=xmlindent
https://tracker.debian.org/pkg/xmlindent
http://packages.debian.org/sid/global
http://qa.debian.org/popcon-graph.php?packages=global
https://tracker.debian.org/pkg/global
http://packages.debian.org/sid/exuberant-ctags
http://qa.debian.org/popcon-graph.php?packages=exuberant-ctags
https://tracker.debian.org/pkg/exuberant-ctags
http://packages.debian.org/sid/universal-ctags
http://qa.debian.org/popcon-graph.php?packages=universal-ctags
https://tracker.debian.org/pkg/universal-ctags
http://packages.debian.org/sid/gdb
http://qa.debian.org/popcon-graph.php?packages=gdb
https://tracker.debian.org/pkg/gdb
http://packages.debian.org/sid/ddd
http://qa.debian.org/popcon-graph.php?packages=ddd
https://tracker.debian.org/pkg/ddd
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$ gdb program

(gdb) b 1 # set break point at line 1
(gdb) run args # run program with args
(gdb) next # next line
(gdb) step # step forward
(gdb) p parm # print parm
(gdb) p parm=12 # set value to 12
(gdb) quit
‘R

W2 gdb(1) SLEBRERLES, Tab ¥ RIRTE shell —1#&REET1E,

12.5.2 ifix Debian {48

Debian REEZIANBAT, FIELTEMN ZHFITEF S stripped, E UL AXEB5 11X S ( debugging symbols ) 7EiE
EMNRESLEEASWBIR, AT ER gdb(1) Fif Debian &R, *-dbgsym REBEBRLTE, (Flw, &
coreutils-dbgsym, AFifid coreutils) ERBREGBEME BN ZHEIREGE —ELBNEMN * -dbgsym K&
B, BBLEFIR IR G B IS HIRIIALFE debian-debug FYEE, B Z{SEES (9 Debian Wiki 324 ,

MR—AFEWRANRAEELERHME *-dbgsym B, (FEEZRWTARHNERBHREMHERRE,

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 BH PO BH RSP

RFHIEL bug,

RHELRAAR AR ERIE T Debian WRARHR, BIINSEHHRIFEFENREGERAER +debugl” 54, WTF
FTRRRmIFRRITHIRE EIRA LR ~prel” 54K,

$ dch -i

T RmIFH LR T HIRIATSHREE,

$ export DEB_BUILD_OPTIONS="nostrip noopt”
$ debuild

$cd ..

$ sudo debi package_name*.changes

MEERERA BN ERARFHRREIE HGIREHRER T CFLAGS=-g -Wall” i£I},

12.5.3 x5k

SIRRERIFEFERRAVEHR, R bug BYH EAAMERR TR EIER.
ERIMTARZ—, AJEY gdb(l) BXEHMER:

« £ GDB HER/RIIAER:



http://deb.debian.org/debian-debug/
https://wiki.debian.org/DebugPackage
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- M GDB iB{T1& %,
- Eﬁ;ﬂ*iro
— 1£ GDB RB/RFHA"bt”,
. EERAR:
— EFf “/etc/security/limits.conf” X{&, BIETEARAR:

* soft core unlimited

— shell IRRF F#@A”ulimit -c unlimited”,

- XA shell BRFEITIZR,

- BHRAVIERR =% — core dump X4,

— h0#; core dump X3 GDB, F”gdb gdb ./program_binary core”,
- £ GDB RRHFHA"bL”,

WFEREIASREEZGENE R, FaIbhBidik ctr1-\ 8 ctr1-c s{FEMIT “kill -ABRT PID” BHIFETE
F. (BWE 9412 %)

S‘zﬂ_-

, RABIIERNSE—1THEZ1TE malloc()” 5"g_malloc()”. HiXMHIPHIRHE, (RENEKRAZIERE
ﬁJEﬁE’Jo K- LEREEMN— MNGREAERIREMNIETE"SMALLOC_CHECK_” FJ{EJ 2 (malloc(3)). fRATLAE
T FEMAREIZIT gdb FHRE,

$ MALLOC_CHECK_=2 gdb hello

12.5.4 S gdb &<

RS ’v\FﬁLE’J}EJ_
(gdb) thread apply all bt J%%’%Hﬂ‘ﬂ’]ﬁﬁﬁfﬁﬂ&mﬂi

(gdb) bt Full é

(gdb) thread apply all bt full FRIEAE 5’EIﬁ t?%f:']ﬁ’h’%%[]%iﬁl
?
e

(gdb) thread apply all bt full 3T 10 MEBMEMASHRIES, WILRERFEZE S

10
(gdb) set logging on € gdb EFH T EIXHEF FEKIAFIZE gdb . txt”)

Table 12.14: &% gdb mLIIER

12.5.5 1EEREAREME

RANTP/R(ER 1dd(1) SR TR P B EMRE 1,

$ ldd /usr/bin/1s
librt.so.1 => /1lib/librt.so.1 (0x4001e000)
libc.so0.6 => /1ib/1libc.so0.6 (0x40030000)
libpthread.so.0 => /1lib/libpthread.so.0 (0x40153000)
/1ib/1d-1inux.s0.2 => /1lib/1d-1linux.so0.2 (0x40000000)

EJ 1s(1) iBITTE chroot ed #7158, BAEMIEETE chroot ed FMF IR BT MY,
S0 9.4.6 75,



https://zh.wikipedia.org/wiki/Core_dump
https://zh.wikipedia.org/wiki/Core_dump
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12.5.6 ZNSIAAREREILIAE

£ Debian 7, B/ ISERARIELREEFE. 8058 94 15,

12.5.7 FiX5 X HHXBVEEIR

AR —4> GNOME #2/F previewl RE] T — X iR, BNHEN —FTEXHENER,

The program ’'previewl’ received an X Window System error.

MRIMBIXFENR, R UASHEBITIEFIAEN L - - sync” &1, FE7E gdk_x_error” RHAIRE RRIKIEK
SramEs.

12.5.8 AFitHREN TR

Debian EB—LER]AMATF RGN TE,

RHEE TE X/ | 5HER
libc6-dev V:248,1:567 | 12053 | mtrace(1): iEIX glibc AR malloc
valgrind V:6, 1:37 78191 | ARSI NITES
electric-fence | Vi0,1:3 73 malloc(e) HIXE5
Tibdmalloc5 V:0, 1:2 390 AENEEIRE
z e M ZEFE m B ZEFE N E Z
duma V0, 1:0 256 ?’)EE%J;D C++ EFFIMET NZ877 R & (buffer under-runs
leaktracer V0, I:1 56 C++ EF A HER R

Table 12.15: AfE RSN TEAFIZR

12.5.9 KL% G

{REILAEA T ER S BT objdump(l) R4wiEZHEI,
$ objdump -m 1386 -b binary -D /usr/lib/grub/x86_64-pc/stagel

=z
=)

gdb(1) FIMAARRZ BN RICHRwAEL.

12.6 ZRiFITEHE

12.6.1 make

Make B—MEFEFANTH, —BHIT make(1), make RIZEVAM X 4 Makefile, BN LR B H#IENE,
MRERRBIERXAERE T RE, BLRIEHBRXG, HEBIRXGAEE, BLXEXGERTES
Eilp =32

HLW ST A-B9IEIE D T AR,



http://packages.debian.org/sid/libc6-dev
http://qa.debian.org/popcon-graph.php?packages=libc6-dev
https://tracker.debian.org/pkg/libc6-dev
http://packages.debian.org/sid/valgrind
http://qa.debian.org/popcon-graph.php?packages=valgrind
https://tracker.debian.org/pkg/valgrind
http://packages.debian.org/sid/electric-fence
http://qa.debian.org/popcon-graph.php?packages=electric-fence
https://tracker.debian.org/pkg/electric-fence
http://packages.debian.org/sid/libdmalloc5
http://qa.debian.org/popcon-graph.php?packages=libdmalloc5
https://tracker.debian.org/pkg/libdmalloc5
http://packages.debian.org/sid/duma
http://qa.debian.org/popcon-graph.php?packages=duma
https://tracker.debian.org/pkg/duma
http://packages.debian.org/sid/leaktracer
http://qa.debian.org/popcon-graph.php?packages=leaktracer
https://tracker.debian.org/pkg/leaktracer
https://zh.wikipedia.org/wiki/Make_(software)
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LRG3 mITE KAV | 345

make V:151,1:555 | 1592 | 1@ make-doc &It “info make”

autoconf V:31, 1:230 2025 B autoconf-doc BiEf "info autoconf”
automake V:30, 1:228 1837 M automakel.10-doc Bt “info automake”
Tibtool V:25, 1:212 1213 i libtool-doc B f#”info libtool”

cmake V:17, 115 36607 | cmake(l) BYEA. AENRERS

ninja-build V6, I:41 428 ninja(l) Bk Make fBe0/NmiIF R 5

meson V3, [:22 3759 | meson(l) & ninja 2 EMEEF IMMERS
xutils-dev V:0, I:9 1484 | imake(1), xmkmf(1) &,

Table 12.16: RiZ T EHREBIFR

target: [ prerequisites ... ]

[TAB] commandi

[TAB] -command2 # ignore errors
[TAB] @command3 # suppress echoing

XE@EAY[TAB]” — TAB K8, B—1THEHITEEBMRUE I shell B3R, EITRER\" RUBLZULHA, {E
F37$$” MIN"$” K3k15 shell IR HIMEL E(E,
BARIRAER AT LB RS L, FI90, WRFR,

%.0: %.c header.h

EXE, BREaT % FHF (RRENPHINE—1), "% FREBLEXGNBERXXEHERE—TEENTFEH,
BRXGEFER%" RRIAENIREHRS BInX M EIEKRH,

ERES B

$0@ EEEES

$< BITHERXEF

$? TR R XA

$n PR

$* B F, §* BRI/ % LS

Table 12.17: BEhTEMITIZER

TETE 1 EH

fool := bar — KT R
foo2 = bar BIRT R
foo3 += bar EH0

Table 12.18: TEY EIFIER

iz17’make -p -f/dev/null” L REBRNIBENLEIFN,

12.6.2 Autotools ( B&h{t THE)

Autotools B—E4mIET R, WIZIHERDPENFRARREEBIERFS £ Unix R4,
« Autoconf —“N”configure.ac” &R shell l&”configure” T HE,
- »configure” fEi@AF M "Makefile.in” EHREM "Makefile”,
+ Automake 2 —M”Makefile.am” £pf"Makefile.in” 9T H,
« Libtool —" shell A, HMRRBHIEZFLZERN, FAREMRGFIBIEMD-,



http://packages.debian.org/sid/make
http://qa.debian.org/popcon-graph.php?packages=make
https://tracker.debian.org/pkg/make
http://packages.debian.org/sid/autoconf
http://qa.debian.org/popcon-graph.php?packages=autoconf
https://tracker.debian.org/pkg/autoconf
http://packages.debian.org/sid/automake
http://qa.debian.org/popcon-graph.php?packages=automake
https://tracker.debian.org/pkg/automake
http://packages.debian.org/sid/libtool
http://qa.debian.org/popcon-graph.php?packages=libtool
https://tracker.debian.org/pkg/libtool
http://packages.debian.org/sid/cmake
http://qa.debian.org/popcon-graph.php?packages=cmake
https://tracker.debian.org/pkg/cmake
http://packages.debian.org/sid/ninja-build
http://qa.debian.org/popcon-graph.php?packages=ninja-build
https://tracker.debian.org/pkg/ninja-build
http://packages.debian.org/sid/meson
http://qa.debian.org/popcon-graph.php?packages=meson
https://tracker.debian.org/pkg/meson
http://packages.debian.org/sid/xutils-dev
http://qa.debian.org/popcon-graph.php?packages=xutils-dev
https://tracker.debian.org/pkg/xutils-dev
https://en.wikipedia.org/wiki/GNU_Autotools
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Autoconf
https://zh.wikipedia.org/wiki/Automake
https://zh.wikipedia.org/wiki/GNU_Libtool
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12.6.2.1 mIFHLTERER

Debian A&7E”/usr/local” ”/opt” BR T EIEX G, NRGREFERRIFRER, IEEEKE]”/usr/local/” B
X F, EAXHA=EME] Debian,

$ cd src

$ ./configure --prefix=/usr/local

$ make # this compiles program

$ sudo make install # this installs the files in the system

12.6.2.2 ENFIERF

NRMREEBHFBEEMER autoconf(1)/automake(l), INRIFEICHBHFRREHEEENIE, TN TGS RENEE
}-%0

$ ./configure all-of-the-options-you-gave-it
$ sudo make uninstall

HE, MRMBTHMELTRHIRIEXHEMET”/usr/local/” THAXERTAEENEA, RTUBITNTH
mLRBFREMBIRE.

# find /usr/local -type f -print® | xargs -0 rm -f

MRFARAEX G HLZREN THE, ReIUAEEREM checkinstall KEEIHHY checkinstall(), ERARH—
ANBEMRVENELERTZ, ME, EXHFEIETEE “-D” EHAY Debian R,

12.6.3 Meson
KRR R F AR

* Autotools il F Make Z £, M 90 FXHa, ERAIBEMBREMNSESINE S2EHEN.,

* CMake £ 2000 F¥)ta %1, BEMNETEE, BERERETEIEASR LIEM Make 2 £, (BT Ninja BEBFRE
BjEiR. )

* Ninja 7£ 2012 )35k, A TN Make, H—FNEMBEE, FiIRIT L, ENBAXAHHLENHERSER
£k,
* Meson £ 2013 F#)ia% M, BHNFRTH, FEHRRENN LENMERLSE, EER Ninja fFOENEIRK.

S N 7E”The Meson Build system” F1”The Ninja build system” 2 & I B934,

12.7 Web

BEANNSREM IR B0 T F5iEHIE,

- EMLNERAFKIR HTML 2K,
c BAARGREFEFIMNNGERME web RSB [/RIEFTHERGSHEITI URL FHBZ—,



https://en.wikipedia.org/wiki/GNU_Autotools
https://zh.wikipedia.org/wiki/Make_(software)
https://zh.wikipedia.org/wiki/Cmake
https://zh.wikipedia.org/wiki/Make_(software)
https://zh.wikipedia.org/wiki/Ninja_(build_system)
https://zh.wikipedia.org/wiki/Ninja_(build_system)
https://zh.wikipedia.org/wiki/Meson_(software)
https://zh.wikipedia.org/wiki/Ninja_(build_system)
https://mesonbuild.com/
https://ninja-build.org/manual.html
https://zh.wikipedia.org/wiki/HTML
https://zh.wikipedia.org/wiki/Uniform_Resource_Locator
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- ”https://www.foo.dom/cgi-bin/program.pl?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”
- ”https://www.foo.dom/cgi-bin/program.py?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”
— ”https://www.foo.dom/program.php?VAR1=VAL1&VAR2=VAL2&VAR3=VAL3”

- £ URL BE@"%nn” ZEA—/ 16 #HEIF/FH nn ERE,
- BT EIZE J9: "QUERY_STRING="VAR1=VAL1 VAR2=VAL2 VAR3=VAL3"”
« Web fR%388 ERICGIFER (IEfAI—program. *») TEMITHS, #S{ER”$QUERY_STRING” BT E.
- CGI 72FRY stdout RIZEINET2E, FARERMIRNE web TTERER.
HFZLEE, RFAZECILRE T CGISHIIFZ. 7 Per | #l Python FEHBRIEIRETUUGER. PHP FEE
XUETNEE, HEEXFIHRIBTEAER, B1EAHTTP cookies . HEBLIEE P iRHURR, 8% @ AJavascript.
FZEE, &N BEAMXIEN, Apache RIFEE S, Fl JavaScript.

BIETE ,‘XIJ""%EiﬂZiJJ:EMﬂu)\ https://www.google.com/search?hl=en&ie=UTF-8&q=CGI+tutorial F;7] BA7E Google L31£% “CGI
tutorial”’, XR7E Google AR 28 L EE CGI HIARBITHIF A%,

12.8 RAIEEEIR

R IEEEIRIER,
RHE TE NNNES 1iHE
perl V:707,1:989 | 673 AWK - PERL| IEJRCRBIN AWK F53%F PERL: a2p(1)
f2c V0, I:3 442 FORTRAN - ¢ fIE{CRE X FORTRAN 77 3&3&R} C/C++: f2¢c(1)
intel2gas V:0, 1.0 178 intel - gas A NASM (Intel #8=X) ¥ GNU JLZwiZ R (GAS)

Table 12.19: JR{XRE4E1R T RYIFR

12.9 fll{E Debian &

NRAFABHIE— Debian B, HIZTFEAR.

- 5% 2 BEERERNBEERR

« 5 2713 HIEBEANBEITE

« % 9.11.4 TIEREEARR chroot AR

- debuild(1) # sbuild(1)

58 1252 TYRIFFIPREE

» Debian #F#& 1553 (debmake-doc B)

+ Debian FF 2 ESEF (developers-reference &)
* Debian ZEIEFf (debian-policy )

debmake, dh-make, dh-make-per1 &8, WREGEEITEILTE, BEHE,



https://zh.wikipedia.org/wiki/通用网关接口
https://zh.wikipedia.org/wiki/PHP
https://zh.wikipedia.org/wiki/HTTP_cookie
https://zh.wikipedia.org/wiki/JavaScript
https://zh.wikipedia.org/wiki/通用网关接口
https://zh.wikipedia.org/wiki/Apache软件基金会
https://zh.wikipedia.org/wiki/JavaScript
https://www.google.com/search?hl=en&ie=UTF-8&q=CGI+tutorial
http://packages.debian.org/sid/perl
http://qa.debian.org/popcon-graph.php?packages=perl
https://tracker.debian.org/pkg/perl
http://packages.debian.org/sid/f2c
http://qa.debian.org/popcon-graph.php?packages=f2c
https://tracker.debian.org/pkg/f2c
http://packages.debian.org/sid/intel2gas
http://qa.debian.org/popcon-graph.php?packages=intel2gas
https://tracker.debian.org/pkg/intel2gas
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

Bl 3%

AXHEHER

A.1 Debian *Z

Linux RAR— M EEAMETENNINERANTETS, A, FIERAENLIINEHFIESSE. EAIF PostScript
ROFTENHUECE LPR FTENHIBAGI, BIRNFHIF. (EMERFT CUPS RARFNETRAZHINE, MABREBRIA, )

E—KZEMFERAMEM# “SOURCE CODE” , EIFE EMERIEIERE, TE—LSEHI| HOWTO F1 mini-
HOWTO, B 15T, BEREHTASHETRMEIATIETAARE, ATERAENGS, HERNEEKKN HOWTO
i E¥XR,

HAEEXA “Debian SEFM (kA 2.124 )" (2024-06-30 04:06:30 UTC ) BEEEBNTE Debian = BEAFMAIAL], H
iR M —NFRIE & A,

A2 HRWASE

Debian & F Mt F ( Osamu Aoki<osamu at debian dot org>) &2, FEEA— M ARRETEEIL, EFNFSA
BEZFM Debian A FEBEZIZRFE L Debian X FIRFKSHIRE,

TER YN T 3K E Josip Rodin BI3IX Z f& (Josip Rodin 7E Debian X#4I1E ( DDP ) HIEEEFK ), “Debian SEFM (F
—hR, 2001-2007 )" AY}T DDP A4MI—5,

6 Ff5, HEIREIFREFRH “Debian SEZFM (F—HR ) NBMKIA, EHBEHRESAR, Y “Debian SEFM (F
ZhR ) 7E 2008 F &,

R ELZFH 7 Debian SEFM (AR 2)” KRAIEFAVIERD (Systemd, Wayland, IMAP, PipeWire, Linux % 5.10), Bk
T HAIERR (SysV init, CVS, Subversion, SSH 1 #}¥, 2.5 ki A Z BRI Linux A#%). Jessie 8 (2015-2020) kR AHIE SR, SHEE
EHRBE L REBR B,

X N"Debian 2% Ffiff (version 2.124)” (2024-06-30 04:06:30 UTC) B & 7 KB4 Bookworm (=stable) 1 Trixie (=testing)
Debian k7,

HIEMERMRZ, TLOEE TENRERER,
« “Linux FA P F M Larry Greenfield (1996 £ 12 B)
- ZXHEWEFRE (Debian #HFE) X
« ”Debian #{#2” Havoc Pennington (1998 £ 12 A 11 H)

— EB43H Oliver Elphick, Ole Tetlie, James Treacy, Craig Sawyer # Ivan E. Moore Il 55



https://lists.debian.org/debian-user/
https://www.debian.org/doc/ddp
https://tldp.org/pub/Linux/docs/ldp-archived/users-guide/

Debian & Fift 235/236

— ZHEM SR (Debian GNU/Linux: Z3FEAFM) UL
« ”Debian GNU/Linux: ZZF1{EAFM” John Goerzen 1 Ossama Othman (1999)

- &34 (Debian SEFM (F—hk )Y BUL
REGEBEF IR — LERFF R, %8 TENAERER,
« ”Debian FAQ” (2002 £ 3 AhRZA, ZHE2H Josip Rodin 41P)
HEABH—LEFMRE, 58T TEIRNERER,

» ”Debian & Ffff (35 —hR)” Osamu Aoki (2001-2007)
— F 2008 FE#HX N FiH”Debian 2EF M (B _hR)” BUK,

SEAIRY “Debian SEFM (B—HR)" HIFSTIEECIE.

+ Thomas Hood R MERE F AN EEANBTTHE

* Brian Nelson 3538k 7 X F X 1 VCS BIHERERM

« Jens Seidel WM AFIF S NEHEIER# 7 &E)

» David Sewell #17 7 KERIRYT

- REENFE. REET bug WESMFSTE

Debian 24 H1F S HFMITEA info F2TIE, F LM MUSTIE, Wikipedia EEERISHY, #HARERIXANIEH

EESE, £ TECEMA, AR (Osamu Aoki ) hEET RNFER, ENFHTFSHT, LHEGSHNEX, EH
DB A NN ASEM BIRE, 1FR 7T ARSHERIEIESRS.

gdb FIXZFAVHARER TH & Debian £ERNERIEHR S, 1X 24, Ari Pollak, Loic Minier, 1 Dafydd Harries [E&HY.

FRT EEIRFIAVERSD 29, “Debian SEFM ( BRAS 2.124 ) ( 2024-06-30 04:06:30 UTC )" BIRBHRABTEHRECHW T
£, —ETEMEBNSNREHITER.

& Osamu Aoki FE LR BT BEXEEIFTEF B4 THEEBIA,

A3 BRI ERLF

ZX AR BRI E1E, 1813 Debian EARHRMEIIRBETE, BIAENIF T{FiEIT weblate BHFTE#HIT, WEX

R4 LEIBIT weblate SHI0EIFE T1E:
https://hosted.weblate.org/projects/debian-reference/translations/zh_Hans/

ZIN B 4R SR AR, I A ZRTE weblate 85, BEIFERIFHIMT, oA EFEL,

Debian B 7 MG th RRAHE L T HA R RFEIFALR:

* https://www.debian.org/doc/manuals/debian-reference/index.zh-cn.html

* https://www.debian.org/doc/manuals/debian-reference/debian-reference.zh-cn.pdf

ZFEMHPEEREERZF ] debian-reference-zh-cn
BEAMIIA: https://packages.debian.org/testing/doc/debian-reference-zh-cn



https://www.gutenberg.org/files/6527/6527-h/6527-h.htm
https://www.debian.org/doc/manuals/debian-faq/
https://www.wikipedia.org/
https://zh.wikipedia.org/wiki/Fair_use
https://wiki.debian.org/HowToGetABacktrace
https://hosted.weblate.org/projects/debian-reference/translations/zh_Hans/
https://www.debian.org/doc/manuals/debian-reference/index.zh-cn.html
https://www.debian.org/doc/manuals/debian-reference/debian-reference.zh-cn.pdf
https://packages.debian.org/testing/doc/debian-reference-zh-cn
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BR
7 testing hREE, RUBEMLRKEE, AKNRE apt FEMIZE T testing IR, M UEEZH

#apt-get install debian-reference-zh-cn

BYTRIZNEBE. TR EE, A BATEARNE pdf 48X ( /usr/share/debian-reference/debian-reference.
HI3 1,

SHZF A ERFHEAT eI, KWK ZRTE Debian &8 AR X ERHF IR 1T E:

+ debian-chinese-gb dot lists.debian.org

* debian-110n-chinese dot lists.debian.org

(Debian EEFM) (FHR ) FHFEXBIBAITUT:

SZiHE 28 1EE1:2017-09-19

(—) EXRIRTE

FMEXE 7638 NFAFE, 82658 Ma, TR pdf X, B 271 01,
(D) BnEEn

zh-cn.po X git ¥R HEAA:

commit 20948el15ffa®B5b6b4b6c6dd36F2833f01368F09
Author: Faris Xiao
Date: Wed Jun 29 18:59:03 2016 +0800

Chines init version po copy from templates.pot

FAER 15 NERETE)A, TR T 2EENE,
(=) gt BRXHE
weblate F1F T, S2HHE 688K git £33,

git log zh-cn.po|grep commit|wc -1
688

(M) 2588
M weblate ] git HEIT, 5TEH 26 UBIFTIEIE.

THENRTRE:

chimez Dongliang Mu John Zhang Liang Guo zlffcn Zunway fll B #X.Z= ZQ Anthony Fok mao CGH Jiagang Xu rainysia Xie
Yanbo Zhang Rui zhangmiao wenqin chen Zongren Zhang scmarxx Boyuan Yang zlf chiachen Philip Ye 2 2 Lou Letian B
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A4 STHEAEI

Bal, mX[RIBXE(ER DocBook XML XHS1E, IR A4 ] #R5E1% HTML, 83X 4, PostScript # PDF, (&#RES

SERIDIER. )
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