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)z
IRARIEAE(TIE Unix R ERAB—BIMNG S TR | (RAREEAEE T EMXHETHING . IHEEEM
— (A E BRI,

1.1 HEHER

1.1.1 shell I£2/~RF T (prompt)
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[2) GUI IRIE (BEZHIEm2E TXXHE 1.1.6),

foo login:
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Debian GNU/Linux 12 foo tty3

foo login: penguin
Password:
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https://zh.wikipedia.org/wiki/Computer_multitasking
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://zh.wikipedia.org/wiki/GNOME
https://zh.wikipedia.org/wiki/KDE
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://manpages.debian.org/unstable/adduser(8)
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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:~$

IRAE , RFAE shell T, shell fi##T{RTES

1.1.2 GUI T shell 2/R%F

WMRRIELRE Debian KIBFEF , RET —@ GUI IRIE , BEARERB AR EERBEEANE. @MAKRKERE
ﬁ%%ﬁiﬂl%ﬁiguﬁ)\éu#ﬁ*&ﬁﬁﬁ%mﬁ%ﬁo {£F Tab §# (BkARSR) THE@FH%%%@FD%%ZF&%E)} ha] PAfE 78
REEHEEL

E1E GUI (BEEREAT) IRIR T1E13 shel 3IR/RT , IRIAERREN—E x #miEissf2= , 5120 gnome-terminal(1),
r><Vt(1)ﬁxterm(1) EGNOME SHEIRE T, ROTRURBARSE (Windows §8) , 7E1 23R/~ N\ "terminal” 2REARK

#i

AHE—LREAL (20 fluxbox) Tl , AIRERBHRNFBEEEAND. MREEREER , A TARRAAFLR
ERER L IRE,

1.1.3 root IR3E
root IRSF A FEIER R E AL SEHEERE. BEMAIIRS , REEFBIT FENASKEIRTS.

< BH. RAMIERARS LRI RETEPIRSCHHER
A E R BRSO AT B AR

© BB ARG EAEMARRARGE BN

© RERBEBRIEESEZEMERE

rootiRFHA ESE RN |, REIREMNQFENER.

ﬁﬂ“_fﬂ:

MET FE A AL root 248,

E

— B3 (BIEEIEERHE , 20 CD-ROM % |, LY Debian RAKRERE—ESCH) MR A sE&EZKIE root
FRBEXEARGNE. BHREEREBERT , {5 root IREE—EHRER AL |, (BIEMERNRR A AEZ R
HHERRANE FEARN R BB TEENRE ﬁﬁﬁﬁ 1.2.3),



https://zh.wikipedia.org/wiki/Shell_(computing)
https://zh.wikipedia.org/wiki/Graphical_user_interface
https://manpages.debian.org/unstable/gnome-terminal(1)
https://manpages.debian.org/unstable/rxvt(1)
https://manpages.debian.org/unstable/xterm(1)
https://zh.wikipedia.org/wiki/Superuser
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1.1.4 root shell I2/RFIT
A —EARFIETREERIER A root WHE1ETES root i shell I27RF T,

s EFITCENREEA root (EEERELBEN.
« FEEEFEREN shell iI27RFT FMA“su -1,
- ERGREFENEAENIRERE.
« EEEFEREN shell IZRFIT TN SU”,
- EgRGFEIEREN—LIRITRE.

1.1.5 GUIA4EIETHR

MRFNEEEERFEREETIHERE GUI (BRFERENT) NEEMEETR | RATAEAIRIERES (520
gnome-terminal(1). rxvt(1) 8 xterm(1)) = root f] shell 2 RF FREIE. 2RE 1.1.4 M& 7.9,

"R

=

FRABERIREIRS (B0 gdm3(1)) M$R7RTE P8I root F{E root ik PRIEN GUI BRI &REEIRAR.
RN ETERIREASR S X Window TIE{TASZSEHIETE GUI 127 , ARETTRESEIBRHK X &BE.

1.1.6 EHEHTHIE

FEFARRH) Debian A |, B 6 BRI YRR VT100 FITiEHiE , ATAEHAE Linux 48 KB shell, BRIEREZH
GUIIRIET , BRMRATIRIEHE N Z Alt $## F1—F6 x —HREERITHIZMYIR, §—EF st arE
MENRR R HS ERERE. EEZEREREZERKN Unix M5t , RES L.

IRIREEH GUI IRIREF |, fRAJLAEIB Ctr1-Alt-F3 S#AIEFITEHE 3, WAMEREHRTA Ctrl . £ Alt
SEM F3 S, {RATRURT Alt-F2 @3] GUIIREE , E—RBUTEERHEHE 2,

R AT AE a2 3IYHRE B —EEHIZHE |, FlanVHRENEHIE 3.
# chvt 3

1.1.7 E#RREHLSIBEERTIT

SN\ Ctr1-D, RIERHR T AM|-Ctr1-4850 d-42 , BIAJREEA shell JEBh., RMRIERNFICIEHIE |, /RI&
& O{ERPEFTRT. BEELIEHF It control D’ AT ARFH , RUNEEIR{E Shift-4g, Ctr1-D ATER
B AD, 5 , T N\ exit” B 65451,

ARRGITE x ARURtRHEES (1) 7, fRAT AR FRIEERIRA x A ntEftasiaE.

1.1.8 ‘EHEAARMR

BT HAMRIRARIEERSK—1K , Debian EIEBACIEIET MRIBUBEITUHRIELUR SERE , B SRK T
LHBARAN B R EENBIRATE , BB R MBI R R AR BRI TN, NREKIER EIRIZHIA]
R, BEEARET 8 BRARAREIR. (BRI, (RTEFRARMBRE RIR BIREMME. )

EEBELERERTEAT , TUERGSIBIMASR.



https://manpages.debian.org/unstable/gnome-terminal(1)
https://manpages.debian.org/unstable/rxvt(1)
https://manpages.debian.org/unstable/xterm(1)
https://manpages.debian.org/unstable/gdm3(1)
https://zh.wikipedia.org/wiki/VT100
https://zh.wikipedia.org/wiki/缓存
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# shutdown -h now

EEFREEAT , TAERA® LI BIFARS.

# poweroff -i -f

2 HH 6.3.8,

1.1.9 KE—EEENEHIE

BT —LIBFENE (BN cat "M

1%, BRI, R AEG ST N reset”, {RAJREEIAfERH L

BRI ARITES . R ‘clear RIEHAE.

1.1.10 ERFMTFHREINRIEE

RBAETRERYL , HAEIT Debian fB/NRET , {B4AEEA no A0 vin 418 aptge(s) , HHSEME ,

ot Ril:
# apt-get update

# apt-get install mc vim sudo aptitude

MRIREAAR KT EL

RILE , BELGEHNREEHRE,

] TIE XN | ERER
mc V40, 11181 | 1590 | XABRNEEE X EE s
sudo V:754,1:866 | 6774 | #EBERAEE TS root HIRHKIFEFF
vim V-81, 11345 | 4164 :J;Z(EHI{;IK%E% Vi 8ERR , — R GRETAPAI S A AntE 25
vim-tiny V:57.1:979 | 1867 ('#%%ﬁﬁﬁﬁ% Vi FISCERR , —{EFESRRETRP A LA At 2%
emacs-nox V:3, 1112 46564 | GNUIEH M Emacs , =52 Lisp FIRE X A dminay
w3m V:10, 1:1135 | 2853 | XXAEZH www BIE 2%
gpm V:8.3,1:9.0 [524 | X&FEHE Unix AL EEE (&)
Table 1.1: HBRAIXAEARFEFEIIER
BMRE—SEME | W2 —EiFmEE.
#;HSE mTE XN | EREA
doc-debian 1:883 185 Debian JAE X1 , (Debian & Rff&) MEEXts
debian-policy 1:7.3 5147 | Debian RERFMAIFERIFE
developers-referehNa®2, 1:2.3 | 2647 | Debian BA3&E 35|87 HE
debmake-doc 1:0.35 11803 | Debian EEEFT
debian-history | I:0.55 6251 | Debian JEE RS
debian-faq 1:882 791 Debian & R F&
Table 1.2: $8EENIES K
YRR AR T HERTES RISIELA,



https://manpages.debian.org/unstable/apt-get(8)
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
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# apt-get install package_name

1.1.11 XESMERERTR

MRAENERREC HNEEREIRTIEST FEMSRERE , R UERTERA AR —EREEAERE , b
B, AE—EERELR fish KARSK.

# adduser fish

BIEBTAFE.

g%ﬁﬂﬁ-@ﬁ% fish RFMRI. FERGCETTARE , RATUERA TEAESHREEEBERTNCREREEE

# deluser --remove-home fish

#£3F Debian #4571 Debian 2% , LHEAEBNFTR(EFKER useradd(8) A userdel(8) TEAAH,

1.1.12 sudo Ff¢

BB B (E R T ARG , BIanEITEERCA M LA Debian 24t , 8% M EMFIAC sudo(8) KL RBARFHE
A% (FIanfEMZE penguin) RAFHAGEAZEEEMIE root EIEFALEISETE SR,

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

A5, ATMER TS EIRFRERE (FIANfERFH penguin) WEFERSHMSEIE BHIR.

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

BURTREREIRNESBE L BEE—REREFR.

Ak

Z’&ﬁ%%lf’ﬁﬁﬁqﬂT\%@ﬁﬁffiﬂqgﬁﬁﬁﬁ%ﬂ%ﬁ , AREEERFFRENRR R LME,

EE

£ ERFIFH | {FHE penguin HERSRIRITEHRH root MRIFERERIRZ KIIRE.

HEERIERT , E1F SRR T E Y TR EITAREIRAEENA . KEREERUATITHEER
ERPIERRAZREITEIR (BIAN4A FbFIRERR ) | FRIEMDPIELS T S4B B IEHRA0REN .

*

BT HZROREMN AR GEFIHER | RIEZE EERAZERRENIELARSIMARZFEM root #R, KB
sudo(8).,

i 5 A AMAE R BRARAIRT , sudo(8) AT MR F— A Z R G EMHEF BE RN BIFHERMALLE root HS,
E?w\%ﬂﬂﬁﬁ ZEEEENEMETEMER , (R UBMEIRHMAE. Z—AHE , RIUENEEMAFER
FIFERR .



https://manpages.debian.org/unstable/useradd(8)
https://manpages.debian.org/unstable/userdel(8)
https://manpages.debian.org/unstable/sudo(8)
https://manpages.debian.org/unstable/sudo(8)
https://manpages.debian.org/unstable/sudo(8)
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1.1.13 Play time

RARSAERIFER Debian R T , ARAFERIFRERBIRTIAGHAR.

52 AR Debian A&t (BMEEFANR ) SREEERNAHERRLIFEEREH RARERBIR. B4, ThE
MAB—LIRRTUAFR | BRI ELREM AN EZBRRE—E | EZKRE Debian R2F .

FFMEATEMAT , i€ Debian ZAREE—EXE Unix RRREHE,

< B 1.2 (EAHR)
- # 1.3 (EFAR)
< ® 14 (EEHR)
o B 1.5 (shell ¥&3#1))
< 8 1.6 CLAREIEAR)

1.2 FE Unix f8X A%

£ GNU/Linux FEAMER Unix /EERST |, SUAFARSEIB $570 . BT RSUHA B $RHRFE L /" RARNE R,
HEMZRRBNMRFELERRR  CHALING—RE , RRTBEABRK,

LM B 8 U HAES BB . mount(8) AIMIERMERE LIBINWER AR BTIERWCHE £, R
i, umount(8) FEEHIXEE. FEERIN Linux A/ 0F& mount(8) FELBE | AT RUE M —II N 48 EZI H MY
Wwh , REVUEERAGHBEREZN, AN, KB, SRTHERN., HEEERARGSHER NSRRI

f£/usr/share/doc/linux-doc-*/Documentation/filesystems/$kF|,

Unix 2% LI E $% , FLHARGE EIYMOTHE, ERKES , 72 Unix R4 L, IRBHERENRHBEE | 5120
‘A, BERE—ERERR  LEMEREEHEAEN., ERER Windows K2 —EERKERL.

1.2.1 Unix SC{4E#

THE 2% Unix STHEERE,

« XHERESR/NEK, HHESR , "MYFILE" M"MyFile” R RRIM M.
- MEFEWERZARARNR , MEMNER"/", FREIHLEIR root (FAENRE SR /root RIET .

- SEBHHMAE—ELT , EVUBSEEFEERT IUSMOTER. RESEMES6. ERNEFE/ (FBE R
“RE)  YEEBEHERS.

o FENARBEHRIEE —ELREXHS  BEXMHS , SRS, RIEFEHLELIBR B SR MENIEMREE 8.
E=ARE R R,

s TANLREXHE N /" BeEia , Y BAESEB S MR ZME—E"/". F—@/ ERIAEE % , HihK /"
A IRRENFE . EEFIERENAD , DEREXHMETE. BLETTEES AER. A THEBESREH
ZYEBBITF :“/usr/share/keytables/us.map.gz’, i , AFHIBEREL ‘us.map . gz"BBERH 4.

« REHFBRZH, Bl /etc/" M /usr/’, BEFHERXDHELNFHEE, Hla0°/etc/systemd/”
“/usr/local/”, ISEREIMECB Y. RATRME—EABE AL ARSI/ EARRENEZIZE NS (—EXH) 1
HER—BRRE, RUBIAMKRESEY  MIFGEE—EESBEARRN RE MK —EE , ISEEM A
RES (/) A FESFARB , WA —RIRERR T — BBk, NAMEMSEANARA , M
FERMRBSE. REZERSRE . . /Tam B, EMEAENERREMICESNEE | o BRisAE,

- Bt —EERRE BIRE—ERSENE SR ELRKERWMARES. EARRM RT-11, CP/M,0penVMS,MS-
DOS,Amiga0Ss, AR HE K Windows , ELRRFE—EREAE T —E:BaT , thanc:\". (@Emk, KE
HEMERFES BT YEREERER IERRRN . 2% 1.2.2,)



https://www.debian.org/doc/manuals/securing-debian-manual/
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/Computer_file
https://zh.wikipedia.org/wiki/Directory_(file_systems)
https://manpages.debian.org/unstable/mount(8)
https://manpages.debian.org/unstable/umount(8)
https://manpages.debian.org/unstable/mount(8)
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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)Ed

MR ME B P REBAEENTRRERS, BREEREL TERME—EIREE. RIFRARER—LEdh
LINRAESHRAKERNT T, LA, RRFF BRITHF MHERERTT: {3 () L] ' "\ 7/ ><|
;L #HA % @ S MRIEA—EENERIFMG A, LBIFRZEE TR, EF T PRI, REATUE
g%@%ﬁ?—kﬁ BMAEEE®AIE PLANER LikeThis”. BT E K Linux FRE BRI REXHLETAR

*
B8 root AI RERRZRIR BAR(E A root” X3RIR" IRE§%"(froot) . FEZIRIE L T X HEE EWAIE.

)i
557 path MERRBALMREXAHE, WATRERTFESRRNKE. BEREAENERE TR ER L FIKHH#.

RIS RS B S SN E IR IS R A% /BAZ2E ("/usr/share/doc/debian-policy/fhs/fhs-2.3.txt.gz"
M hier (7). RIEZACIEL TR — A2 RMERBIIAZ E AR,

EES HixHi&

/ EEES

/etc/ A& B TR
/var/log/ R HEX

/home/ A IERHE(E A& NERE B

Table 1.3: EEH M ABRYIER

1.2.2 {ERRGIRNENT

RIB UNIX REEH){E4E , Debian GNU / Linux B3RS R IS BUR MU |, AR E L, &/
MRS E RS , 0iEHI A MERFFY A REBE LR —HANERE/ dev /7T,

BEEER. Bk HR2FE (—EMEREXELZERMKTIL) 3k Debian GNU/Linux R4 _ERIE 4 & 50 — &Y
i inode BIERIAEHE | R T HARRHSME | AlanEBENERE (TEH) , BB , RE—RGFIER , &%
% IRARAERREIERAATRAEER FIER Unix , IR4H Linux 20 EEEKRETTIER. IRE , EE
HEGTEM _ EIEAEBITRRE AR ENE R IR R R PR,

EESYERIRMNEMTRNE MR EIFE BN , FREAFKMBREIIESHIFZ T2 N ERREETR
FRERIE. EEA UGB MR B TTR NSRS S A BB R R 4% DET .

N
ANRRFBRAI SR F S < R0H BRI , N2 BIE1T mount(8),

1.2.3 (ERARGHER
i Unix REH0HE R RO MR E B4 S S BN A,

s MHEEXHHERE (u)
< BEEXAHBANEAERE (9)



https://zh.wikipedia.org/wiki/File_system
https://zh.wikipedia.org/wiki/Inode
https://manpages.debian.org/unstable/mount(8)
https://zh.wikipedia.org/wiki/Unix-like
https://zh.wikipedia.org/wiki/File_system_permissions
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- IEHBIERE (o) , AEBR R HFEN
HYXHRS  SEYEER A T3EME.

« WA (r) HERAFTBEEREXHFNARE.
« IR (w) HERAFTEEERHRE.
s ATHAT (x) HRAFITEEILXHEM—EIESET.

HIRB SN , SEY EHIR A TSIENME.

« TR (r) HERAFAEEIILBENNNE.
< AR (w) HRAIHTA BRI E $REMH.
« ATHAT (x) HERAFETEEFIRB &R,

FEER , —EB SN HITHIR SIKENMEASHB $FRNM | B AFFRURMBPIKEN | B0/ NEBEFRHE,

Is(1) AMRBUR A B SR AN (B%). BETETE - VERIE , ERAEIRFRR TIIER.

« XHRER (AT

« XHFRER (9 EFIT , ZEFTAEAR—ARIRRERE. A, HitbrIEFRR)

o SERBICAFRORE SRR

« XA ERERES

« EEXAHTBRAES

« UFTT (FHE) BEMRSAR/N
« CARB MR (mtime)

« XHNET

T A

R

=B

H$x

RS

FIU R ADEh

A EENRE

% EIE

0n|IT|ITIO|—/

EET

Table 1.4: “1s - Uit S —EFITIIR

chown(L) A5 root IRIREHCAFHIFTAE . charp(l) AR AFHIATAEK root IRSTEBCHATERIAR. chmod(1) A

TSR FT B B root BRIFABBISTHFISCARNFFEEIR . $24F—E foo IUHFMEATEIEMNT.

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

B0, RATRURIR T —18 B S8 A& foo BT , A HF 440 bar,

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



https://manpages.debian.org/unstable/ls(1)
https://manpages.debian.org/unstable/chown(1)
https://manpages.debian.org/unstable/chgrp(1)
https://manpages.debian.org/unstable/chmod(1)
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B = A BN IRAORERR (L

« Set_User_ID {i (s B S Zi(F &M x)
+ Set_Group_ID {7 (s 8k S B#%4HM x)
o BN (3T BAHEMEREMN x)

ER s - UHELUMEMERARN , RELHERERT BT , IERRE.

A—(E A BATHRE Set-User-ID {ui§ st —E{E HEUMBEC K ID BITIS@EATHITXH (BI40 root) . XAGIK
H—ERTPITX R E T Set-Group-ID i i§ o — ﬂEHEFH%U\I#FE‘]%ﬂ ID ST, (BN root 1), EAIELE
AREMRES | RR 2R , FRRCTINHRERESIEE

E— BB 4% % B Set-Group-ID"#§3TF%E BSD E‘]I{’-“FﬁJ atEl, FTATEE SRMAZ NGB B $5 5T BAR.

A —18 B $5ERE MU I REZ B SR A ITE & 2SN —EEAEMR. %7 RE—EER"/ tnp 5k
BN R RMBE TIERANBNT L , MERXRMRAIR I | ERAHMERSEEMIT . TR, %
PR TR AL FLUFTE B 89 TR w6 R B IR A ST — R R B R

ERAVEFBRTHHREIF.
$ 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 B—REHEEAKMRER T, EREMFRIER 3 4 2/ VERH (KA 8) B,

BF A

FE—ENREFE set user ID (=4), set group ID (=2) #1 sticky bit (=1) Z 1
E_EEFE read (=4), write (=2), #1 execute (=1) #EfRZ 1 , user {FH&
F_EEF [F_E , group

B I EEF{L L , other

Table 1.5: chmod(1) 354 U HHERIEFE

ERBEAREEER LREBHE, MRFE s - UESHMEKETARS] (2-10) , BRI &S] (KA 2) FoRER
HIFFRTHE (B O "W’ E K 1) ﬁJxFJEZWWH@%%&?*%ﬁﬁE‘]%@ 3&%&%‘“}% %ﬁ—ﬁf’éﬂ‘]/\ﬁfﬁ%u%ﬂ?o

A TIIBIF

$ 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

N
WMRRFRAE shell FHLEFFRLs - VRURKE , REREMMARITES , 40 test(1) , stat(1) F1 readlink(1).
shell NiE$54 , 20" ["HK"test”, ATREM & AZ,



https://zh.wikipedia.org/wiki/Berkeley_Software_Distribution
https://manpages.debian.org/unstable/chmod(1)
https://manpages.debian.org/unstable/chmod(1)
https://manpages.debian.org/unstable/test(1)
https://manpages.debian.org/unstable/stat(1)
https://manpages.debian.org/unstable/readlink(1)
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1.2.4 EHFEERMEFATHE | umask

BRI HES EREIFEERR shell Ni2E4 umask (RS, 2R dash(1) , bash(l) , MINE &4 (7).

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

umask {& B ORI BB Bix
0022 -rw-r--r-- “TrWXT - XTI -X EEFERETS
0002 “rW-rw-r-- - TWXTWXT - X EEATS

Table 1.6: umask {E 224

DebianIfi e A FIEFAL (UPG). G —EHiEMAEFUBIRAIMRASRT—E UPG, UPG AT
SEREAEMER  EEERERZEME UPG WE—KE. BRESEFERELEECHMALLZE | 3€ umask 325E MK
0002 BEERE T, (EFL Unix @88 | IBHE S EERENEE—EN users AARIEE ¥ Rk , 7EER
HERT , HRRLEEIL umask 384 0022 2—EIFEE)

R
Eifi umask 002"EB A ~/.bashrc {53EIR UPG,

1.2.5 —AB{EMBRRFAIHE (4H)

B

E{EEE&E&%@{WTJ’%@? , R MR FRBHENEBR.

{ReEFIE AN —{E{E FE penguin E bird 48 , TEM{EDERN :
s FRATEPHR—ENEEARLE

- H{T"sudo usermod -aG bird penguin”,

- $fT'sudo adduser penguin bird", (RIEHEIH Debian R#%k)

- #$4T"’sudo vigr’#E#E /etc/group M"sudo vigr -s”#4w$E /etc/gshadow FIEA penguin F bird 17,
- FEATETH—ERERLE :

- REMBEAN., (RERIA)

- BB GUI (BIEFERENE) BERAFNEL (ErseEAERAEmRE T IE.)

fREEZANE bird ARFEFREAE penguin , AIMELER :
s ERATETR—ERZEECE

- #$47"sudo usermod -rG bird penguin”,
- #i47’sudo deluser penguin bird”, (RZEHAYK Debian Z#4%)
- H4T'sudo vigr4wE /etc/group#’sudo vigr -s"#miE /etc/gshadow K4 bird 4THEMEM penguin,

- ERATETR—ERERLE

- REBEAN. (R{EEIH)
- $IT°kill -TERM -1" W{h—LE1E174 , bbin systemctl restart NetworkManager.service’,



https://manpages.debian.org/unstable/dash(1)
https://manpages.debian.org/unstable/bash(1)
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- BB GUI (BRERENE) BEXEY , NE Gnome REK—EREIA.
ERARAAR  HIRENREARRENSERNRSIEA.

E
g% , R LUIE B F % — 17 “auth optional pam_group.so”%)“/etc/pam.d/common-auth” X & &
“/etc/security/group.conf’, ESESMEGEBRENEFINERERHE. (BRE 4.)

£ Debian A&+ , MERKEE F—EHER. MRAER—EEAERSMELRKERIRHE , fi20 USB &
CD-ROM , RFBERMEIEMEERERAMEIENKE.

—UE L NARRIREAA TR SN FTE root S FRE LS ERERMEE.

4H Al FEE R E AR

dialout TERERNGFIREIPRIE (/dev/ttyS[0-3])

dip BIRAEIEINE | B FHEEZER0RETR IP AR
cdrom CD-ROM, DVD+/-RW E&Ehz%

audio Bl B

video FARE

scanner IFHaR

adm ARz Hen

staff — AR EIE T EFES% :“/usr/local”,“/home”

Table 1.7: BERMERFIW B RS IRHINE R4S IR

7R

HREEBEN dialout AAFE/RTUERLAZM AR, HBINEEMH , F%, B0R root FREE
“/etc/ppp/peers/" HZASEELEN T TR RAARBIERINGE , IRRFEER dip 48, HFTRUEIR{E A pppd(8).
pon(1) , AR poff(1) 54145 IP HALEIE LS {S(TRZh.

FLE L NHERARRHAA AT EPIKMRERT root FFAIHBITIENTES.

AH I FEFES
sudo FRHBREREF DT EA G S
lpadmin BITHESLIRENRBEREIE. BM. BIRENERE

Table 1.8: 3 & KEABRRHANFFETESPITHIAES IR
FRAFRMHE A EFAAMTES K , 2 R A base-passwd BIREH“/usr/share/doc/base-passwd/users-and-g

i, ERTARAN A I E 4R
{F AEMAARGREIRIES |, 2] passwd(5) , group(5) , shadow(5) , newgrp(1) , vipw(8) , vigr(8) , L& pam_group(8).

1.2.6 BFfEE

GNU/Linux 3B = AR KRR EL.

E
ctime N EXHAERFH.,



https://zh.wikipedia.org/wiki/USB_flash_drive
https://en.wikipedia.org/wiki/CD-ROM
https://manpages.debian.org/unstable/pppd(8)
https://manpages.debian.org/unstable/pon(1)
https://manpages.debian.org/unstable/poff(1)
https://manpages.debian.org/unstable/passwd(5)
https://manpages.debian.org/unstable/group(5)
https://manpages.debian.org/unstable/shadow(5)
https://manpages.debian.org/unstable/newgrp(1)
https://manpages.debian.org/unstable/vipw(8)
https://manpages.debian.org/unstable/vigr(8)
https://manpages.debian.org/unstable/pam_group(8)
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Lyl &% (FE L Unix ER)
mtime BB (1s-1)

ctime XHHREEB R (Is - 1c)
atime XHFRERFRHERRE (s -1u)

Table 1.9: BB ERTLYI3R

pad
atime 7£ GNU/Linux A%t LA BEETEEFES _E Unix KEZRE AR,

- BE—EXH , BEUEZHFTER mtime, ctime, 1 atime B,
o WA ERERIR , 3 SHH ctime F atime B,
o FEFES LR Unix A&, B EREREREHERKN atime B,

o E—EREER , SBEEERK atime B ; £ GNU/Linux &% L, EEREEHEZAG ER strictatime’3| 8
HERIERT.

* TR GNU/Linux RAHIER RS E R relatime” BIAHE , F—KGERER BB EERER  SREZERDN
atime EM. (1¢ Linux 2.6.30 BAIAMITARRITA)

» 20K GNU/Linux AGHIER ARG ER noatime” #&L , AFE—EEXR , FEYZEEERMN atime B,

7

BT RS S AR AERIE FHER RGREERGRE |, 3T 'noatime” 'relatime” EMEE I EIA, tn{E
T strictatime” #IF , RMF B A RERMEEREIEZE F T atime BIEEERIFNERIE. B2 atime BtE
&7 mbox(5) HERLASMIR/AE]. F¥1E5F mount(8).

{55 touch(1) $6 8% B FFERE SRIBFRIEL.
HTARSHIER , EIFSEREEIR (‘Fr_FR.UTF-8) , 1s <SSttt .

$ 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

N
2% 934 BER1s -V,

1.2.7 E4E
BmEN AR —EEER oo EsLR|—ERRNESL bar,

. BEEAE
- HIAEREELT

- “ln foo bar”



https://manpages.debian.org/unstable/mbox(5)
https://manpages.debian.org/unstable/mount(8)
https://manpages.debian.org/unstable/touch(1)
https://zh.wikipedia.org/wiki/Hard_link
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* FFERIEAEEL symlink
- BB 4 FHER H—EERARRER

- “ln -s foo bar”

B SR THERIRG] , rm f5SAERTIELER LM ZER .

$ umask 002

$ echo "Original Content" > foo

$ 1ls -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

$ 1ls -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

$ 1ls -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

M B AL AE R —EIER RN , WH AR —E inode 3% , A Is(1) - 1"RIARIR.

E%ﬁﬁ%&%&% L AE rwxrwxrwHRIIERFEGT A | a0 LEFIFFUR , BB SEIGT A HRE Brism fE
RHETE.

( ) EE
BRIEFAIEE FER , FAAERT —ERBNFFREATIREAE T BEIFEE. FRELANERAS
AR EHE R R ES A IR T,

)i
BEEERREAERREAEESE | RIFRE—EFEREREEA.

*CESEAFITFEN RS , RITTHE B SAOEAR 2 Bith. *. B EATIN B , FILE SIS REE
FHTF B SEAORIT,

HNEARENE Windows BESE] Linux , #RIBHIGER Unix R4 BASARER Windows BARIEMIHIER R B2 BB
&ﬁm%EME%Eﬁﬁ%ﬁ¢§ﬁm,E%ﬁﬁﬁﬂﬁ%ﬁﬁﬁE%%$ZﬁMEmoE@ﬁ%ﬁ@%ﬁ,ﬁﬁm
EEmET,

1.2.8 @&EE (FHEELE)

AT E— AR EE—IEONE. RENERETHE TR AR, FIt , SHMEA FIFO, B4 : 1R
BRI ER MR T A Bt 5K,
NRH—EHRTHETRARE , RANBRARMAL | BERAR ML S PRI, FBRE A
FELREAMTUAR AL, SENANGEET | TR, CREEGMEBTE , 4 shel ;4" 1] 2728
SEINBE—HE. AT, —ERERT 4 , EMERFRTURAER 4], EEEA—EEBENT, SEL
UNIX f— (B3 R AL,

A T35



https://zh.wikipedia.org/wiki/Symbolic_link
https://manpages.debian.org/unstable/ls(1)
https://zh.wikipedia.org/wiki/Named_pipe
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$ cd; mkfifo mypipe

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

[1] 8022

$ 1ls -1 mypipe

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

hello

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

mypipe

$ rm mypipe

1.29 EFEF

EETHE EARITARNASEREN , BRENEERGAS. ©EMRGLEE (FIFO) W H AKFRERFZHE
ERERTEM METENSR, HREET , BERFASEAR BT , I AFEERA—BRXBEFNFRERF.
TEEFEEN (IPC) M—EEEE, FMNATHRATAEEERMEEREAERNRER . & ENMER MSEKE
BEFH UNIX IBE T |

N
"ss -t -u -a”(fromthe iproute?2 package) provides a very useful overview of sockets that are open on a given
system.

1.2.10 ERBH

RIEXHABEARZNOYIEREMERSE , FER. R R, 8% ERNEN—EFFEEHIE, B
“/dev/console” KAk,

AR AERREY,

« FA
- GRAFR—ETTT

- —EETER—ETE

- e, SO

. R

- BREAMET R , ET7FH

- —E% > —fEFE

- AR

IRATBIGHERAR A A | S AT S IS, SEIIR O RNELS, MRS AT

B BN A RS R, bhan | ARAT DU SCASCAEE NI TR/ dev/ 1p0”, BB ARRFTE S XTI &IEM
BH"/dev/ttyse’, {BR , [FIFELIRIER/IVOTTR , BRIFTREGEH—IGRKH#, BRIV,

)z
EREBITTH , £/ Ip(D).

ARBHERREEN AT UBIB BT Is(1) 158 , 2 TF7R,



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
https://manpages.debian.org/unstable/lp(1)
https://manpages.debian.org/unstable/ls(1)
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$ 1ls -1 /dev/sda /dev/sr0 /dev/ttySO /dev/zero
brw-rw---T 1 root disk 8, O Oct 16 20:57 /dev/sda
brw-rw---T+ 1 root cdrom 11, 0O Oct 16 21:53 /dev/sro
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

« "/dev/sda’ (ERBIRE 8 , IERIBTRRE 0. BRI disk ZAARFEREER.

« "/dev/sro” EREIRE 11 , KREHRE 0. BT cdrom ZAAM(EREER.

« "/dev/ttySe” MERMBIRE 4 , ERIFTRE 64. BRI dailout ZAEMERAEES.
« "/dev/zero” (MERMBIE 1, KaREIRE 5. EUBEEFRAEER.

FEIRA Linux R | BAE"/dev’ X TR ARG BB udev() BFIAT.

1.2.11 45RERIBXXH
BT — A R ER A SC

ARSI PRE EERA

/dev/null AEHX Bl{E X H4EEFIT (EOF) -

/dev/null BA EOE (—EERENEBIESE M)

/dev/zero ABAR EH% \0 7‘:E—T—Tl: Eﬁi ASCH EF'E‘]%I—T— NG
/dev/random BN RED e BEERET I , IR EW (AB1E)
/dev/urandom AEHX ﬁéﬁ'é?iitéhﬂ%ﬂ*ﬁ% %%EE%IEHEBL@—T—E
/dev/full =A [E[EWEEm (ENOSPC) 3&;

Table 1.10: $FRIFRIEHFSFR

ELF RIS AHEE N shel BIBERMISSER (2% 158).

1.2.12 procfs 1 sysfs

procfs 1 sysfs M{EBIER AL , 7 AR/ proc” 1 /sys Z b, OB R RAERETH. 3E
A, ELEB R ERMN , TR T IR ABRBIEERG BT AEZFT.

H$%"/proc” REEIEAETHTIERMT —EFE% , BENATFTHMETIEN PID, FREBITRENNAGKLA ,
20 ps() , FTRAMRIEME B $x450 815 AN,

"/proc/sys” Z THIB$ , BT TUERFE L OBITEENEA. (RIOATUERZRFIM sysct1() 5488 ,
s EF R H A NSRS 4 /etc/sysct1.d/* .conf”,)

EAMBZE AR KN /proc/keore” B, BHE GRS, EEHRFNNERGIER X IMEELRZ. ©
WRIRTIA . © BB | 50 RGETE | TR B OE RN,

"/sys” NFHIB B8 T 08 NEUgEE |, EfNEN  DREMZMfiEE. ERGNAE T @iz (8
TR B EHRE.

g% proc.txt(.gz)”, "sysfs.txt(.gz)”, DARIAFRIK Linux %/ (>3#&("/usr/share/doc/ linux-doc-*/Doc
B HA linux-doc-* EisELRHE.



https://zh.wikipedia.org/wiki/Procfs
https://zh.wikipedia.org/wiki/Sysfs
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1.2.13 tmpfs
tmpfs E—EERFER AL  ENXHERFEERLCIERTS. BER , fARCIER BIRENK tmpfs BURTTRER TR
FE R AT IS

REZENRIAPEEL | "/ run” BEEHEE tmpfs, B/ HEBRE , BWETMEEAK. ©RBEESHR
T FNGFHTH , RRFENRT Filesystem Hierarchy Standar2.3 iR BAK B % E -

* "/var/run” - "/run”
e "/var/lock” - "/run/lock”

e "/dev/shm” = "/run/shm”

2% tmpfs. txt(.9z)”, XA Linux #0334 ("/usr/share/doc/ linux-doc-*/Documentation/filesystem:
Héxz T , HEEEE linux-doc-* 12,

1.3 Midnight Commander (MC)

Midnight Commander (MC) &—1@ Linux #ipa B 4AIRIRIE T GNU R It T)” . BEAFTFHRME T —@EEX
BREOA i {E FRREER | EFE SN R E RAZLEM Unix $54.

RATBE R EIRIBR T HATES KL EITZE A" mc " f8 Midnight Commander 3.

$ sudo apt-get install mc

{3 mc(1) 154 FBERBIE Debian A%, EERIFHBE AN, BERBZHEA Enter ERRE —LEEBHRE.
« "/etc” REFH%

«” /var/log” RETH%

«” /usr/share/doc” REHFHS%

«” /usr/sbin” 1" /usr/bin”

1.3.1 HiE#x MC

A7 ERE MC HIFHEE R B %Y cd BIHE Bk , FERMBY~/ . bashrc” A& —EH mc BIRERIELSHE,
. /usr/1lib/mc/mc.sh

AR me(1) (787 -P" RIEAE) MIRE. QIRFAREEMRIKIEER AR , 17 IFNZRISABE)

1.3.2 EiEjMC
MC ATRUEHRRRENZ K.

$ mc

MC BBREES T TANIERRE , AMREREEACEN. RFER FL AT SERIAE. RRFT
Rt MINAER AT UER MC,

7
Fubdkimbban gnome-terminal(l) , ThRESRAIRIB B E T e @ 94 pFENHEER. 7€ gnome-terminal 42 , 7]
PUEIR" &ETE” - @A-> " RiE E AT AT RS LA

WMRIRBEFTTARIERIE |, BRI REDRRLES , BIBHIY-a” B MC 1545 IS A BN S KR
FARIEHRABERRIR MC PERAEIE , AT %4 8.3.1.



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
https://zh.wikipedia.org/wiki/Midnight_Commander
https://manpages.debian.org/unstable/mc(1)
https://manpages.debian.org/unstable/mc(1)
https://manpages.debian.org/unstable/gnome-terminal(1)
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1.3.3 MC X {#&1E

TERRAME B S EIREE A THERIIR, F—EFRANEXERELAERER A KEBERFITIHENR, &
TRE-LNZHREES. BRI gpm(8) BATHIEHE | (R AT ITHS é?'ﬁi)ﬂ/ﬁ'mﬂﬁﬁc{’ﬁ (F£ MC #2171
BIFIRE L IRVERBSHR—E TIR(E shift 2. )

TRIERE AP ETIRE

F1 HINEE

F3 DG EES IR

F4 BT AwEE 2

F9 R FHOEE

F10 R Midnight Commander

Tab EMER AR E

Insert 8 Ctri-T S ES TR E IR TR

Del MRiER (FE---8E MC BAREMHRER)
i BIRfERE

Table 1.11: MC HiEsg4tE

1.3.4 MCF52FI535

* cd fETERPNARBTHER .
* Ctrl-Enter or Alt-Enter ¥ EHEEFFESF. F cp(1) # mv(1) MEFESIEITRIE.
* Alt-Tab BRIEZ BEMfH2IER.
BTG MC 154 28T AIEERAE % ; #I20 , "'mc /etc /root”,
e Esc +n-key - Fn (i.e.,Esc+1 - F1,etc.; Esc +0 - F10)

« 5% Esc SERIARHR ALt £—4% ; BI0, 8 Esc + c FIFIF ALt-C £—H5i. Esc A meta it , HHEL
BLEM-",

1.3.5 MC NEf4wEE2S

EENEmEERE —EA BN LR, 18 F3 BARIERIAR , B8 F3 RIBEY SRRER. HIHRATFE
TR , (B F6 JRERHBEIIHET | F5 B EREREIEMIET, F2 (FHE. Fl0 BH, 25
R UE B AR T,

MC #tE 25 7] AEIZ A FEITE S 72N REN.

$ mc -e filename_to_edit

$ mcedit filename_to_edit

EAR—EZ A EMmiER , (BERBE AR EDIRENSR. EMEREMER , FEMAZ A-F < n > KY)iHk
A& E {3 A File - Insert file” 83 "File — Copy to file” R ENLF,

POERAmEE 2% AT ARSI M A 2 L.

Btk , AFZ A (ERIRITEE SEDITOR 3% SVISUAL FKIRTEMmEEZ3FE . 20RREMEER vim(1) 3¢3& nano(1)
BitG , IRSGEF B EAS T EARFETESIAN~/ .bashrc” ¥ mcedit #ITERRE.

export EDITOR=mcedit

export VISUAL=mcedit

BNR AT REMIGEIRIE RS A vim”,

ANRARER vim(1) IARNETF , FRATAIERED S RGP AasEE A meedit(1) RETIAE,



https://manpages.debian.org/unstable/gpm(8)
https://manpages.debian.org/unstable/cp(1)
https://manpages.debian.org/unstable/mv(1)
https://manpages.debian.org/unstable/vim(1)
https://manpages.debian.org/unstable/nano(1)
https://manpages.debian.org/unstable/vim(1)
https://manpages.debian.org/unstable/mcedit(1)
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1.3.6 MC NEafRas

MC BB BRI EE. SR —MEXMTRRT TR, HERWHELE/usr/share/doc B+ EH
R, ERBEAR Linux SMSHRATR. EERARTUER TIHESRHEM—EREERE.
$ mc

-v path/to/filename_to_view

$ mcview path/to/filename_to_view

1.3.7 BERE) MC
EERTHARE , BEENEAREEERNAS B1RE 9.4.11), ER MC —EIFEFTENAE.

(EESA H Enter 2B JE
ATHITRER PITIES
BB EERATRRARE
html 53 BENTHETER
"*.tar.gz" #1"* . deb” XfF BEENTABRRT B

Table 1.12: MC ¥ Enter $#p02EfE

Zjﬁﬁ%ﬁ?ﬁgﬁmﬁﬁiﬁ%ﬁ@iﬂ , ATRIRAIFE RN RESAMER E AP BT, (€ chmod(1) B8 MC FEREE K
LABPIRIIARE.

1.3.8 MC FHIERIER RS

MC BEgmFE RAFABEARIFE R AEIR IR FO, "Enter” F1"h” 3R RXFH Shell #£3R A% .#&"sh: // [user@]machine[ :options]/]|
KIEREA URL, i@ FRKGAIMER ssh —BRKeRRmIiHE 6%,

1.4 %7 Unix L{EIRss Bk

BESR MC ZARZ AT RGRRIEAENE , B2 S shel AR TEATESIH TANEIETEEN , TRERREERT
Unix T{EIRIE.

1.4.1 % shell

RN shell AJA#—LRGAIAAEER | FEREIHEHEE A shell fR#F4 bash(1) |, BRI EEIRA chsh(l).

WMRAFAEE AR shell EEHRRT , # GUI (BIEFERENMT) HAHERZSKEE ; B\ HR ~/ .bashrc B& ,
tbanzt , EEEKE exec /usr/bin/zsh -i -1" j?,exec /usr/bin/fish -i -17,

R
%ﬁ*ﬁ POSIX HEZEEAZEL , {BMFILE shell ZEM glob WMAFEAREE L , ITATUARE. AMEEERHMh I
1

EAHED |, BEHT(M) shell 4215 bash.



https://manpages.debian.org/unstable/chmod(1)
https://manpages.debian.org/unstable/bash(1)
https://manpages.debian.org/unstable/chsh(1)
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POSIX

o Bt 4= :,
$)\EEE DIk TJ_‘E_ k/J\ She" ﬂﬁaﬂ
bash YQ%%Z 7276 | Yes Bash: GNU Bourne Again SHell (& _LfHiZ%E)
bash-completion | V:36,1:959 | 1952 | N/A bash shell F2X&5T4E

V:928, ) . N 5
dash 1-998 207 Yes Debian Almquist Shell, 1§ shell 541§
zsh V40, 1:70 2518 | Yes Z shell: BFZ IEBHFZAE shell
tcsh V:3, 1:115 1366 | No TENEX C Shell: —{& Berkeley csh BIEsg&kr 4~
mksh V57,179 | 7713 | Yes Korn shell f—{ERRZA
csh V:1.0,1:5.2 | 348 No OpenBSD C Shell, Berkeley csh B—1{E R4~

& - A== FEY
sash V:0.3,1:52 | 1245 | Yes HINEIESH) Stand-alone shell QEREIREERE
H)"/usr/bin/sh”)

ksh V:0.2,1:7.9 | 65 Yes Korn shell RE1FH] AT&T A~
rc o 182 | No AT&T Plan 9 rc shell f—{BEIE

_ Policy-compliant Ordinary SHell REEH SR ZE
posh 1:0.24 191 Yes shell(pdksh FTAE )

Table 1.13: shell #2xX%3%

1.4.2 E#& bash

&R &Y bash(1) 174 , £/A"~/ .bashrc”,
B TIIBIF.

# enable bash-completion
if ! shopt -oq posix; then

if [ -f /usr/share/bash-completion/bash_completion ]; then

. /usr/share/bash-completion/bash_completion

elif [ -f /etc/bash_completion ]; then
. /etc/bash_completion
fi
fi

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

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

PATH="${PATH+$PATH: }/usr/sbin:/sbin"

# set PATH so it includes user's private bin if it exists

if [ -d ~/bin ] ; then
PATH="~/bin${PATH+:$PATH}"

fi

export PATH

EDITOR=vim
export EDITOR

L)

ATRATREH A bash BRAETT , FHMEH 9.3.6 , £E 9 ZI,



http://packages.debian.org/sid/bash
http://qa.debian.org/popcon-graph.php?packages=bash
http://qa.debian.org/popcon-graph.php?packages=bash
https://tracker.debian.org/pkg/bash
https://zh.wikipedia.org/zh-tw/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-tw/Bash
http://packages.debian.org/sid/dash
http://qa.debian.org/popcon-graph.php?packages=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
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
https://manpages.debian.org/unstable/bash(1)
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jEn )
bash-completion $kIEMAESE bash EITHES L.

1.4.3 fFikInse

R Unix B85, B —LARRHRERNRE. HEE , BBK Linux FITEHla , RABEZFER Ctr L ALt 7]
PUER EtE, HPHREESCERRE.

TREESR #1A key binding

Ctrl-u Wik erZm 2 T E T

Ctrl-H Wik eizaT e — 1B+t

Ctril-D ZIEg N (ZNRARTEER shell, RIRE shell)
Ctrl-C & I —EEEPITRIFERK

Ctrl-z BREBEFZIEEE R e

ctri-s EIEE S

Ctri-Q B RS

Ctrl-Alt-Del EEEPAAZ , 2R inittab(5)
Left-Alt-key (8k Windows-key) Emacs A48 Ul K558 (meta-key)
Up-arrow FAI57E bash PRFES LR R

Ctrl-R FHIA7E bash FHIEEFE ST ER

Tab 7£ bash &3 F 24

Ctrl-V Tab 1 bash &3 F&#E Tab MAEETRE

Table 1.14: bash fRIFREREFES 3R

N
Ctrl-S KA iRTNRERTREM stty(1) 2RA.

1.4.4 BRIBE
Debian AT H AR RIRERES 2 RN , SMN—LEHmM AT -

o {E4H Unix 7BRIRIEAR :

- {EF 3 {ERs (B

- {FRFEE

- FRBEFEAERERGE xterm 0 text FEAFEIH Linux console
- IR GUI (BEFERENTE) BRIEEAKN :

- R R

- {1 PRIMARY FIB5AkLE

- {FHAIRA GUI FERFEREZE gnome-terminal

MR, 1 terminal FERRBREAXFHIER , £/ shift-Ctrl-c XER , DB S%FILIEEHITHFER

EIRARMIE R LN RIRE , SRARTHERE , WA DSREMTHERER. 72 fBERARNERT , RRpRLE
MARPAAERIZT R,

# T 7E Linux FIoishl AR MR , fRIGZEE gpm(8) ERRBIT.



https://zh.wikipedia.org/wiki/Unix-like
https://manpages.debian.org/unstable/inittab(5)
https://manpages.debian.org/unstable/stty(1)
https://specifications.freedesktop.org/clipboards-spec/clipboards-latest.txt
https://manpages.debian.org/unstable/gpm(8)
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BRE o] &

- BRI FTERNEREARERE
HETR FTERNVEEAEERENGA

FELRE (BRAXN) FERNNEEAEEFRERGERE

HERG RAAK) RIEXHMKIEE (cut/copy/paste)
FLEPEEkE Shift-Ins EhzE e\ T 2R REE
ctri-X B N F R E R LS
Ctrl-C (E&&ip 2 Shift-Cctri-C) ERFEROEEEANE
Ctri-v A EB RN B RS

Table 1.15: JF1ZE4 $1R/E R MEIREIRIES R Debian

145 XHANBEER

less(1) v 4 B —EERIRM N BRERX ERABTKER) . BREBIEENGSSIBSIZEHR Y REIER., £/
less SR MRRNEHZNREZEBTAIRh". BERTIEELL more(l) 4 FEE , BBEELSIENEIsEHIT eval
$(lesspipe)”zk’eval $(lessfile)” ERTNEEIRAERSE MR K FEAIE52%"/usr/share/doc/less/LESSOPEN”,
"-R" EIAT DAEIR AR T L B T LR ANSI BRGERTFS. FEAMRE2% less(l).

N
£ less @ , MIA'h FKIRREPER , N/ 802" KESFE , A" -1" KRER/ NS U,

1.4.6 X FHwpEEaS

TE{F %A Unix Z&IBFES , SR Vim 2k Emacs LR |, (REZFEEEFK—E.

BRABENMER Vim 154 R —ERENEE , B4 Linux/Unix RGE—IREMIE T Vi gt (BELRYIK vi
MR nvi BT ARARE R, RAZ Vim 2RMT F1 BB  ERATATEMRERRK , FIAKESE
Vim MARHERH LK —LTA, )

RER AR 2 M Emacs #i2 A XEmacs fEARAwEERS , HERA BFAEE , THLEERIGRETIER. Emacs 8
BIRSHAMGFEE , BIEHFEE , BimiEss , BT Pin%EE. BEmRsSlafz ez , BREEERIE T
THEBXETE AR |, SR EREER., —LARZERRFRA Linux REER T ERARFE Emacs, BT08EK
S8 Emacs AJUAREM TR T RS K. FEHaUHEREEER Emacs BHRE#ER GNU Emacs 2% .

EEBEAFMAELEREEHE —EHE , s\ vim’ § F1 T ARKES Vim, R R FBIRE— T RTmEm 35 17.
BENFARE" | tutor |” Wik Ctr -] BRI AREIAR EHEE,

)

ISR ST , % Vim M Emacs , AJAGIE UTF-8 R HEARE AMmiSIE XA, BEERNEE GUl (BRER
FE) BIFTER UTF-8 4t , W RRZRMFEAMFRY, MmiEsEr DUREAI GUI (BIREERE M) IR
BRARIEAE . BETL 2 ALTAR AR ABRI S E 3044,

1.4.7 RETAR XA 4mtEzs

Debian B & RREIMAwEE S, FKFBERRE EMREH vim kg,

Debian JEi8354“/usr/bin/editor 24t T H R4 Fa: 4w SN —77E , Rt EHE 2R (BI20 reportbug(1)) =]
DFERE. RTEB TIFESREE.

$ sudo update-alternatives --config editor



https://manpages.debian.org/unstable/less(1)
https://manpages.debian.org/unstable/more(1)
https://manpages.debian.org/unstable/less(1)
https://zh.wikipedia.org/wiki/Vim_(text_editor)
https://zh.wikipedia.org/wiki/Emacs
https://zh.wikipedia.org/wiki/Emacs
https://zh.wikipedia.org/wiki/XEmacs
https://manpages.debian.org/unstable/reportbug(1)
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WREHF  RESHFEA/usr/bin/vim. basic™£&“/usr/bin/vim. tiny”, BT X1EEIAZREA (syntax high-

lighting),

SN

A Z R E AIRIR S SEDITOR' S “SVISUAL R E(F A AMEswEE2s (2R & 1.3.5 FF 9.4.11), Hj4 Debian

REH—HMERE |, BMEETES*/usr/bin/editor”, (FEE$_E “SEDITOR’Z“ed”,“$VISUAL"E“vi”,)

1.4.8 {#/ vim

BIFM vim(1) 5S4 i nocompatible” BIAMEIAT , EAZE@ER, 1

[EEN Rie R4

NORMAL thelp|only #a7K help file

NORMAL re filename.ext BRGTH4E @1l K AwEE T1ilename.ext
NORMAL W EER L G e

NORMAL ‘w filename.ext BAE 4 EmE] Tilename.ext
NORMAL i R vim

NORMAL iq! sRHIRE vim

NORMAL ronly BAPAT A %Eﬁ%ﬂfaﬁﬁ&ﬂ*]ﬁ%“

NORMAL :set nocompatible? ?g:—:ﬁﬁ vim E A4 H) nocompatible
NORMAL :set nocompatible 2%5E vim 25T 2K nocompatible &5
NORMAL i EAFRAER

NORMAL R EAZREX

NORMAL v ENATRAER

NORMAL vV EAR]HRATIET

NORMAL Ctrl-v BN FURIET

&7 TERMINAL-JOB & ESC-5g ENTEER

NORMAL (term Y A\ TERMINAL-JOB &=
TERMINAL-NORMAL i Y& \ TERMINAL-JOB &=
TERMINAL-JOB Ctrl-W N (83 Ctrl-\ Ctrl-N) YE N\ TERMINAL-NORMAL &=
TERMINAL-JOB Ctrl-W : fé TERMINAL -NORMAL fRAFEN Ex-1X

FEA vimtutor” FEREKEYE vim , BB —EE NS EEFE.

vim RXERERMARIREEBZCHNTA, ERA-EINEREXT  MARREADOENT EEE. B3)
HRAR DS BB T M. BEREEAR-BEA M. EEE-RATHA"" , AR CHEXEANE Ex-1

. Ex-$&Rdn.

Table 1.16: EZAH] Vim =853k

R

Vim #1 Netrw #EEE AT A—{2fE M. Netrw RIS SUEAAMMABMERESR , BIERE. B'vin " (—ERVES

5180 KE Netrw , ££7:help netrw” FEERE M.

vim HSMEECE , 2R 9.2,

1BD{EEER vim thEESIRREN T2 nocompatible” #xX , BIBEA"-N" EIAREN.



https://manpages.debian.org/unstable/vim(1)
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1.4.9 ;c§% shell jEE)

shell 154 fEH B A REIRENE TR , WAIREESRIUEAFERZIE. 1 shel FEBELSEEIXH+HER O L Z2ER
SEINEE. BERBITERMAREIEAKE , BRIV IMN,

R
HThRAE) Vim (version>=8.2) RESA# FIAEMTEKIECER shell J7EE) , {£ /) TERMINAL-JOB-#53, 2R E 1.4.8,

AL8% shell JTRENEATTIARTE script(1) TIEST shell,
EATIIBIF

$ script

Script started, file is typescript

1 script TFEREM shell 154,

& Ctr1-D KIRHE script,

$ vim typescript

2R 9.1.1,

1.4.10 EAK Unix 54

HEBAPIRBEEARN Unix 154, EIER , EIEMNE—RER LI UNIX, (2 UNIX ERFITERNRRIBE &2 4
FHEKTE4S. Debian ZFMAGISN, MR —LIELSNEARABIEIER | SBHAEIC. R shell PERT HI4 |
HEBRE LM aRRE. ELFIFIRNERER UEREIEFEDIT.

HREAERAMFREAEIRRREATIINES.

7E

Unix B—EIEH] , DA, "BISERI USRI, EM—MREBAE T AREMFERE S EIANIH.

Hid cd 54, 2R builtins(7).

HAM) Debian RERITERH BRIRTEINE more(1) , EEIAFEIRE). @EiBFE4S apt-get install less” &
4 less &g | less(1) ERBTERND BEURNMEL | B UEIR M #1EEIRE).

" F]T FEIERFREK"ps aux | grep -e "[elxim4*""F5S |, ATRLE R grep EAERFHIFEABD | IER
FEXPH 4 ZRETHRFIN'S” |, BHRATLAEE grep BEFRE exim” H3kE"eximd”, #ESR"*" A AARTIES L8
ILACHIERFTERF , BREEMNERERNA M. AGHAREMERFEXTAZE grep(1).

{ERAIAR , A LRMIRS SRR SRR RS, R ETEREHIESR MR | L aiTETR.
I

man man
man bash

man builtins
man grep

man 1ls

B BB P

FREEALTTREEAGRBEUEE  AREMSBEEDR  TARIREZE. FEERNBLFMH. B2 , —BRE
BTE  REREEMNEIEZ.

RRIEE , AT Unix 154 (BEE GNU 1 BSD ) BT ARIZRERIEBIE , #RATAER FIIKE+ —ER
AREERE (AEHRFTEMBHBATN).

$ commandname --help
$ commandname -h



https://manpages.debian.org/unstable/script(1)
https://manpages.debian.org/unstable/builtins(7)
https://manpages.debian.org/unstable/more(1)
https://manpages.debian.org/unstable/less(1)
https://manpages.debian.org/unstable/grep(1)
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84 A

pwd BRNE A/ LIEBHFNETE

whoami BURNERERER

id HRER{ERENSH (£, uid, gid FIAEEHAR)
file foo BE7R oo RO RAEY

type -p commandname

B~ commandname™E S TR A B

which commandname

FE

type commandname

BA7R“commandname™§4 HIMEET &N

apropos key-word

B key -wor d BRIRTES

man -k key-word

[EE

whatis commandname

FA— 17 "commandname™¥g4

man -a commandname

wE/~ commandname™fELS FIfERE (Unix EAE )

info commandname

B~ ‘commandname™fESME RIMERE (GNU EAR)

Ts BIREHEANS (AEEIL EEEEARXEFME %)
Ts -a RNBHEANE (BAFAXHMNESR)

s -A RRNBBANR (BARTHAXHENEE, KT . .F)
Ts -la RNTBRNB AR | FFESFMRER

Ts -lai BNTBREHAR |, FFES inode FIEFANR A
Ts -d N TEEAGEIEES

tree {F AETRERA R B AR

Tsof foo S AR R RERFE R "fo0”

lsof -p pid FIEW R FRIRAER: "pid’

mkdir foo EEESEFELHESR Foo”

rmdir foo WiErErI B %P foo Bk

cd foo VIR ETE R B % [ akar = SCOPATH R “foo H 5%
cd / DIREIRE §%

cd PIRETER{E BB NZKE 8%

cd /foo TIREREH R ER"/ foo B §%

cd .. Uliez] E—2k Bi%

cd ~foo PIREERE foo X B %

cd - PIREIZ TR B £%

</etc/motd pager

{ERTERR Iy BRANE R BN /etc/motd" RS

touch junkfile

B —EEXXH Junkfile”

cp foo bar

M — BB X Foo B RE—{EF X bar”

rm junkfile

MIERSL A" junk file”

mv foo bar

—EIR A X Foo &2 Ak bar” (bar" IARTFAE)

mv foo bar

— IR X foo BB ENEFNALE bar/foo” (W BT E bar”
B$%)

mv foo bar/baz

BE—ERE XA Too B B Edn & B bar/baz” (787
fe'bar’B5% , BAR7E1E bar>/baz’ B$%)

chmod 600 foo

FHMAR AR A X foo” (X H A AEBIIEDI T2 1)

chmod 644 foo

FHEBAHEE XA fooTEERTR (LHMA ABEERT
RA3LIF)

chmod 755 foo

FEEMAE Foo fRAMAN R (HTA AZBRESITAXT)

find . -name pattern

{£H shell “patternEFRILACHI R (RERE)

locate -d . pattern

fEH shell “pat ternEFXILACAIS S CRERR , FRERE
REIEIEE )

grep -e "pattern" *.html

AERES TR htmUVEERTB X AT , EFXLAC pattern”
ARSI RR

top

SEBHNMTIEAN , MAQRE

ps aux | pager

RURPTA IEAE BT TAE A RAl (BSD E%)

ps -ef | pager

RURPTA IEFEIE 1T TAE AR (Unix system-V AR )

ps aux | grep -e "[e]xim4*"

RUURFTA IETEETT exim Ml eximd KA TAE

ps axf | pager

RMURPTA LEFE B TATAEER (ASCI ER%)

kill 1234

BEFRNTP IEERRAS 1D B 12347 Ti:

gzip foo

& H Lempel-Ziv Zh& (LZ77) B foo B4a"foo.9z”

gunzip foo.gz

1 “foo.gz"fRR & “fo0”

bzip2 foo

{&H Burrows-Wheeter IR HEFR4EE A Huffman 4iERS foo”
[BR4a% foo.bz2" (BR4REEREL gzip Ei1F)

bunzip2 foo.bz2

H%“ foo. bZZ”ﬁ@@“fOO”

xz foo

{EH Lempel-Ziv-Markov §88 %5 Ffoo B4 = “Foo . xz” (R4
Rt bzip2 T4F)

unxz foo.xz

foo. xR "fo0”

+Aar vwvwv¥fF FAANn +Aarv

7R~ + o olbgs ETHHy o /A
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1.5 f8E shell ¥§4

AL, RENTEA Debian RREAF—LRET . EHFIERABHE Debian AFHFELHITHS]. EER , T
RBHFM—REME. EEKFRES R bash(1),

—RRETE S B FFRAR B AR

1. VAR IR EEE (FT%)

2. T4

3. 28 (&)

4. BEm (E >, >>, <, <<%F)

5. EHIERF (AT&E:e&& , ||, HITHR, ;. &, (,))

1.5.1 FELBITHIRIREE

—EIRIG SN E S BT Unix I8 H1TR.

IRIRESHNTERER PAM RZ0AaH , AP — e AR ERE.

o PAM(T[3Gtk S ERFEFELR ) ZA0A54R | Lhan pam_env #8540 , TTRAEIR /etc/pam.conf”.”/etc/environment”
o /etc/default/locale L EIRIE AR,

» The modern GUI environment run from the user mode systemd unit (see systemd.unit(5)) sets its environment
variables by a file in the "~/.config/environment.d/” directory.

o (FRESENRERYELE | TAERRELE~/ . .profile”, "~/.bash_profile” f1"~/.bashrc” FEEHIE
R,

1.5.2 “SLANG =

?E&E‘]EE.:J& EAESLANG” IRIFEEIP 3R , EAERRKNEHRACE %" LANG= XX_ YY UTF-8", BETEHR N AR GUI
(BRERENTE) FEE , 61207 GNOME R RE B & - R

*
B RTERRT RS SLANG” RELERARIRIEEY , AFHEENFEMER TA R $LC_*" FIsAEAH.

“SLANG™ SN TR HEESIRISMEA 3 4R (“xx_YY.Z2227",

mzl =] }Riﬂ,ﬁ Eﬁﬂﬁ

XX ISO 639 FES X% (/N&) Blzn“en”
YY ISO 3166 BIZ X% (KE) $lzZi°US”
2777 Awns | RN E R UTF-8

Table 1.18: ;ESIRIZ(EK 3 EH 9

£/ shell d5 @I HRNAFBAT FHIHEKTES



https://manpages.debian.org/unstable/bash(1)
https://zh.wikipedia.org/wiki/Environment_variable
https://manpages.debian.org/unstable/systemd.unit(5)
https://zh.wikipedia.org/wiki/ISO_639
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locale #& Bs (M=
en_US.UTF-8 BN ES
en_GB.UTF-8 e (KR B?IJEE
fr_FR.UTF-8 Then (5B
de_DE.UTF-8 B5E (1BR)

it _IT.UTF-8 ERFIGE (ikﬂ
es_ES.UTF-8 POEES e (PREECT)
ca_ES.UTF-8 NZRFERE (FPET)
Ssv_SE.UTF-8 IndZE (Tnik)
pt_BR.UTF-8 mEdss (BER)
ru_RU.UTF-8 FE (R
zh_CN.UTF-8 EqE (PEARLE)
zh_TW.UTF-8 EE (FEIEE)
ja_JP.UTF-8 H&E (HE)
ko_KR.UTF-8 7Ene (F2E)

vi_ VN.UTF-8 WrEss ()

Table 1.19: locale #EKFFR

$ 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

B , date(l) BXBITRHER T ARRNE S IRIR(E.
o B—(EES “SLANG R A RGNTAESTRIE Hen_US. UTF-8",
o ETETES “SLANG":R B BiA:EM UTF-8 locale {§“fr_FR.UTF-8”,

REBHIESEPITIIIR BFASERIRZEH. HR LI , RATUE =N T,

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

12w
12— (8 BUG $RA1IBHE , AN{EBIRIESEEMIES , 75 LANG=en_US . UTF-8" :E S TRBIRI T h 447
BRI E O BT —LE,

HINESIRIZFARNME , 2R 8.1,

1.5.3 "$PATH” &8

E R Shell ¥ \T5SHIBHR , Shell G7E"SPATH” ZYATE A E 825 REETILS | "SPATH ZHHE NI/
Shell R T,

1ETAER Y Debian HEBFET |, Fr{E BH(E BEIRSE M SPATH” IRIZS BT8R EIE"/usr/sbin” f1"/usr/sbin” B
$%. 20 , ifconfig 354 MBEEFEE TREMIKE /usr/sbin/ifconfig”, ($EM , ip 1§42 /usr/bin” B
$%T)

AT BAfE Bash T4 HEHEE "~/ .bash_profile” 8"~/ .bashrc” P¥E"$SPATH” IRIZEHIK(E.



https://manpages.debian.org/unstable/date(1)
https://zh.wikipedia.org/wiki/Locale
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1.5.4 "$HOME” %84

REBIESEFERABB ST EFRT FABEEWRALL , AR BBRALNABTKEZENDITAR , FHEBKEE
FA"$HOME” &8 5KIEE .

"SHOME” S f{E BERPITIRIE

/ VAR DITHIFER. (B mAzz. daemon)

/root root fEFIERT ol /& Shell BUTHRIFEN
/home/normal_user TR {FE FHEZF I # Shell BITHIFED
/home/normal_user TEFAE GUI EEEEIITHIFER
/home/normal_user A root FREZEF ] R HITIET, sudo program”
/root H root FREZE I HEDITAEE sudo -H program’

Table 1.20: "$HOME” &&{& %1%

RN
ShelliE7~/" AEANEFEHRAEKNEE 8%, il & SHOME/", Shell ##F"~foo/” & foo B $% , ik

£"/home/foo/",

NR $HOME H{RMFERATT A , 2RE 12.1.5,

1.5.5 F54FEIA

—AESMITE 2. BLSELU-" 5 - - BEH , BEB AR , AREHESHBITA.

$ date

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

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

EETES S8 -R B date(1) 1544t & RFC2822 1R BT TTAR .

1.5.6 Shell ZERF T

KERERIERFIERE S REBBPTIATEIRE@WA | BEAFRA glob , (BRMERHBABERTIT) , LXK
WEEAENFR.

shell glob &5 ILECH A Z i8R

# R, BisERIfE & (BR)

L . BisERIfE 2 ()

? —{EFIT

1] BEERRFRTEF LRI MEA—EF T

[a-Z] "a" B'z" Z RIS — Ao B MR —EF 7T

[Aee] RTRSERRFRIEFT (7 1027 RSN , KEFTAAT
ER—EFIT

Table 1.21: Shell glob ##=;

BT3B



https://manpages.debian.org/unstable/date(1)
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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 .*

. .5.txt ..6.txt
$ echo .*[N.]*
.5.txt ..6.txt
$ echo [A1-3]1*

4.h
$cd ..; rm -rf junk

- B WEBER AR B8

2 R glob(7).

*
B shell BAKHEELEAXARRE , /A" -name " EIAMK find (1), H shell X" * ", ILECLL” . 7 BAIAK)
fE4&. (F POSIX fO%FHE)

E
BASH AT LU FRPIEERY shopt JEIAZN" dotglob , " noglob " nocaseglob " nullglob " extglob "
ERMAT A, (£ bash (1) ARIRFAMR.

1.5.7 ELHEIEE

BEESHEEMFEMRLARGE (FE $?) EREEE.

FESHIR T ARRE HFE{EE LI ETE
success zero, 0 TRUE
error non-zero, -1 FALSE

Table 1.22: $¥54-HIRH (H5

BT IIBIF.
$[1=11]; echo $?
(0]
$[1=21]; echo $?
1

7E

FHTE |, success 2i##F TRUE , 0 (zero) BIRENE. EEEAESE , EEAEEE—T.

1.5.8 HMEIYEFFELS TN shell EEH

HBATAFRCE TE Shell 150128821843 FTEANIES BRE.



https://manpages.debian.org/unstable/glob(7)
https://zh.wikipedia.org/wiki/POSIX
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BSE RRE A EH
command & 7=+ shell &=+ H 1T command
2E=p! &7 [ f 2y [

commandl | command2 ﬁ@ﬁ%ﬁ% commandl IR AER, command2 MIERAERA

(MATEIT)

BEBEER commandl RIEZER T FEESEE/E S command?2
commandl 2>&1 | command2 AR A (XATHIT)
commandl ; command2 #fT commandl Ed command2 G ETT

BT commandl ; FEART , AISEHIT command2 fEFFHEST (5
command1l £ command2 #A%ZN , RUEERIHEEE)
BT commandl ; ZART , #HEEHIT command2 B (7

commandl && command?2

commandl || command2 command1 5% command2 5 , BIEEKDIHERS)
command > foo 1§ command FIZZEHEEEREH foo (Bx)
command 2> foo 1§ command FIZZESEEREEMES A foo (B=)
command >> foo % command REER L EEMZESCHE foo (M)
command 2>> foo % command RIEHESE R & Em 23 foo (M)
command > foo 2>&1 & command FIFZEZES B AIE SR = E M 230 foo
command < foo 1 command FIFEZEE A\ EE [ 23 foo

1% command AIRTEM NS @ 2] N EKGR L], BEEEE
“delimiter” (here document)

1§ command BIREM AEE @ E] FEM G LSS , BEEE
command <<- delimiter “delimiter” (here document , §4-3FFHEENR RS EH 2

%)

command << delimiter

Table 1.23: Shell #£4-% B i

Debian A%t 2— % THWERRE. BETBEFERAEBBEIIE—(E shell PHITLERR. BETRNEEDR shell
KINETES : jobs, fg. bg # kill, F5BRE bash(1) FHIEED “SIGNALS”, “JOB CONTROL"F1“builtins(1)",

B T II6IF
$ </etc/motd pager

$ pager </etc/motd
$ pager /etc/motd
$ cat /etc/motd | pager

&% 4 18 shell EE 5 {5 F B ERRMRINAER |, BRE—EFFEEEIRMIEIT T EAIMO cat F5HIRET B,
shell RFFRER exec BIB(EE — RS R RITRISAE.

$ echo Hello >foo

$ exec 3<foo 4>bar # open files

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

$ cat bar

Hello

FAZES (Predefined) HISCHHERTT 0-2,

1.5.9 FELHI4A

RATARAEE (£ RTE S E— A%
B TIIBIT



https://manpages.debian.org/unstable/builtins(1)

Debian 2%F 30/ 249

By A AR R T
stdin FERE# N\ 0
stdout FErER 1
stderr TEAESRER 2

Table 1.24: FEEZHMCE AT (file descriptors)

$ alias la='ls -1la'

RTE “la"2 s -aUVBRER , YRGS UIRSIFRERIIL BRI,
YRATBAME A alias KIIHEFTERAISG (2K bash(1) F#“SHELL BUILTIN COMMANDS”),

$ alias

alias la='ls -la'

TRETAMER type HAERETE S HIZERERSTARR! (2 R bash(1) F#"SHELL BUILTIN COMMANDS"),
B TIIBIT

$ type 1s

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

la is aliased to ls -la
$ type echo

echo is a shell builtin
$ type file

file is /usr/bin/file

s FERIEGERB , M file”®F , Ft 1s"1E:2 A hashed” (82 \FEER) |, BN shell B—{ENEZBRIECEE A E
FECLS"FTRAIE.

N
2 RH 9.3.6.

1.6 %8 Unix KA RRIE

Tf?éﬁjrgnix RITEERIRT |, AR BB 4 REEARMREARRE T AMTMN. E2F—EERM Unix AIFT
AT E).

1.6.1 Unix XATH
ERA LR Unix REPARE (ERZINAREXARIETA.

< RBEAERFREN

- cat(l) BEXHLEHHESTHIRNE.
- tac(l) EHSUA R

- cut(l) BT —EBH AL,

- head(1) & SCEFAIBHZA.



https://manpages.debian.org/unstable/bash(1)
https://manpages.debian.org/unstable/bash(1)
https://manpages.debian.org/unstable/cat(1)
https://manpages.debian.org/unstable/tac(1)
https://manpages.debian.org/unstable/cut(1)
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- tail(1) #d UK E.

- sort(1) H AT EITHEF.

- uniq(1) R EHEF R IRAERIKAT.
- tr(1) EHREMIRT T,

- diff(1) E X HRITEITE L,

o FER(EAEMIER TR~ (BRE)

- ed(1) BRI TAREE S .

- sed(l) B—ERAmE S .

- grep(1) ILECHHE pattern FISCTF.

- vim(1) R — AR AREE S .

- emacs(l) B—E&EHMmEEZ . (BLHREN BRE )

« ERAFRMIERKEX (ERE )

- awk(1) EITRERIAEIE,

egrep(1) ILEC/H/E Z 18 pattern FKISCF.

tc1(3tcl) AT DA T{R{RABS RIS A ZIE : 2K re_syntax(3) . &XH B tk(3tk) —i#S{F .

perl(1) AT RUEITIHAHRABSRIKSCARIE, 2R, perlre(l) .

pcre2-util #&E&AHH pcre2grep(l) BJLAILEC/R/E Perl R IEHRFER (PCRE) HERHXLF.

python(1) %A re 4R 0] DURIRGETFERIH4E%. R /usr/share/doc/python/html/index.html”,

MRFIEEELIESREMTMHE |, BEAman command" KB IEERIBERIE

HEFE@JILEV%‘D%\%T‘EEQ%EIEIHX/% REERE. MRFERES—EGLSNERITA, TUER CEFRENK
C.UTF-8 ESIRIEAERRN UTF-8 :EEIRIE (BRE 8.1).

*
Perl IFi3RE (perlre(1) ). Perl 3R 1FRIFER (PCRE) # Python i re tE4RI2 (EA0IF 3 FiE B —RH
ERE ML 7L 18 RAHERE.

1.6.2 IFiHFTELR

IEfF&E f%&1§ﬁﬁ?§ﬁyx%ﬁfilﬁcﬂlﬂ BAMEEL shell ERFIT , (BEMEFHEMAK,
ERFTEXHAELEAER | BEEBEXFFILMITFIT (metacharacters) # 5.
TTFILEER TR AR Eﬁ?fc TEMETENE , BRE # ERE , {§ AEREEURA R ATEH,

# R emacs RINAEAK BRE {BHfEFR 4"+ B1"2” {ii#4 metacharacters Eif ERE, F, , FHEELL\" ZEERK
FIN emacs FRAFIHABKITFIT.

grep(1) ATAEAER FREXKEITIAELR.
BT3B

$ 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
2 RE 9.3.6,
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https://manpages.debian.org/unstable/perlre(1)
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https://zh.wikipedia.org/wiki/Perl_Compatible_Regular_Expressions
https://manpages.debian.org/unstable/python(1)
https://zh.wikipedia.org/wiki/Perl
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BRE ERE 1B FREHEAR
\ . [Irs8$~* N . [T~$F BAKITTIT
N YAYEISEYEYEY BRE AN "Bkt TTFIT
+?2 () {1} 1 ERE BAHAEE \VEENITFIT
C C ILAECAE LIt (I XX+ It) °c”
\e \C ML —EF ISR ERFTc, BIECTE
BEITFTT
. . LEEET T , BIERTH
A A FRRBIANE
$ $ FERERAERVE
\< \< HEARBHA N E
\> \> ErARAE R R
[abc] [abc-] ICEifE abe . . . FRES T
[Aabc-] [Aabc-] LR T “abe. . FHREETFT
r* r* U S FEEZ N
r\+ r+ ULAC— Bk Z " r”
r\? r? LA E—Er”
ri\[r2 rifr2 LA — @ r1"sr2”
\(r1\[r2\) (ri|r2) %gﬁf rATEkr2", WARRTE LB

Table 1.25: BRE #1 ERE T I

1.6.3 #HifkEN
HREHERES | —ETTARRNA%.

BhaREX PFRREXBRIE
& EHRREXALERAS (7€ emacs FFEA \&)
\n a1 n ERFERERRERLLRRET (""EET)

Table 1.26: Rz

B3 Perl HATHIGR | IR S THES, FEER"Sn TR
AT

$ echo zzzlabc2efg3hij4 | \

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

$ echo zzzilabc2efg3hij4 | \

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

$ echo zzzilabc2efg3hij4 | \

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

$ echo zzzlabc2efg3hij4 | \

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

$ echo zzzlabc2efg3hij4 | \

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

$ echo zzzlabc2efg3hij4 | \

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

AR EIE LR IRIE R FOE AR, ARIE AR UL ACASCA AN AT AR R R SC A iR HE TR,
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IELEIE R FE A — Lot 25 - 1 rT AR KA BNt R AN R S0
1 shell F8LIUTRRFHE "GP —EIMTFIT (FAZTATT) , RSB EEI T —1THITE.
AEPRE TR AR T RSB E L5 4.

1.6.4 IFfRFEXARSITESHR

ed(1) 384 ALETile’ P i FTA M “FROM_REGEX B A “TO_TEXT",

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

q
EOF

sed(1) 54 AT AE i le g ST A A “FROM_REGEX A TO_TEXT",
$ sed -i -e 's/FROM_REGEX/TO_TEXT/g' file

vim(1) 154 AT RUEIBE A ex(1) F641E File i T A FROM_REGEX &AL TO_TEXT",
$ vim '+%s/FROM_REGEX/TO_TEXT/gc' '+update' '+q' file

TN
IR AR R X B R AR E T E B U HERR.

ZEER (filer’“file2"M“file3d”) ALAER vim(1) Bk perl(l) BB IER R iEAE TN EIE.
$ vim '+argdo %s/FROM_REGEX/TO_TEXT/gce|update' '+q' filel file2 file3

IR
R e iEER A& T B E“No match”sE:R P g,

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

1 perl(1) flF, - 1" RES—EBERERNEEMRE , "-p" ERNEB AL ENIER.

R
ERZH -1 bak & -1, ATRIEREREIIG . bak BR#fF. WIMEMNESR , ERFISERTREEEES.

£
ed(1) #1 vim(1) 1/ BRE ; perl(1) 1/ ERE ,
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165 HXFHRIOFIFIRIER

TEE—EXFHERDPL, #2HSH 2004 LT Debian ERFUAEZEZFIRIGAN , WATHE IR,

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

RN
2 R “Debian f 5" 13 HTH Debian 4B S ERES

Awk A58 BRI EE R RIRIE R PIREUE K.
B TIIBIT

$ 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 (#5120 Bash ) tWATRIARSITIEREER.
B TIIBIT

$ while read first last month year; do
echo $month
done <DPL
. same output as the first Awk example

NiZTE<4 read A SIFS” (NBEMEAFRTT) FHFITRSITHIRMZ EE.
WMRARAG STFS AR, RATLARIFHBER shell K4/ etc/passwd’,

$ OldIFS="$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="$0ldIFS" # restore old value

(FRER Awk HEMERINE | ERAFS=": "HKREBNIRTTT. )

IFS th# shell AR TS EIRR, 16 BIRMBAIRTEMANAER, EXGHIRAEESRTES|FHP. IFS WIARE
TG, tab FHRITFIT,

RAREIRME M shell i) IFS 75, & shell 155N — SN EAH E ML , 3 4E—LaENE.
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$ IFS=":,"

$ echo IFS=$IFS, IFS="$IFS"
IFS= , IFS=:,

$ date -R

Sat, 23 Aug 2003 08:30:15 +0200
$ echo $(date -R)

Sat 23 Aug 2003 08 30 36 +0200
$ unset IFS

$ echo $(date -R)

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

1.6.6 FANEETFSH/NTEIES

1%

use ":" and "," as IFS
echo is a Bash builtin

just a command output

sub shell --> input to main shell

reset IFS to the default

TERFESISERBERN—ES , AT MR —LARE1E.

EORSAE (FE— 1T

MR

find /usr -print

IR /usr” TRFTEER

seq 1 100

¥~ 121100

| xargs -n 1 command

EREEBRNG—IAFAZE , ERPITES

xargs -n 1 echo

EREERRE , ATRXIRFHRIR , HiRARZ3]

xargs echo

EREEREKATAIEHA—I]

grep -e regex_pattern

HEEBEK , BEH regex_pattern FF1] , FeEUE K

grep -v -e regex_pattern

EREERR , AMIFE regex_pattern 157, FTEEE K

cut -d: -f3 -

EREEBR , A" ARAFE=1TRILE X (passwd fEEZF. )

awk '{ print $3 }'

IERT AR S =TI B 5K

awk -F'\t' '{ print $3 }'

I tab BIRRIRIE =173 ARG 2K

col -bx MBS | IRR tab SEATIRE
expand - R tab AT
AR MIRERS]

tr 'A-Z2' 'a-z'

RN R A N

|
|
|
|
|
|
|
|
|
| sort| uniqg
|
|
|
|
|
|
|
I

tr -d '\n’ 12 3@ 23] (FBIRIRITFIT)
tr -d '\r' MifR#%1T CR FiT

sed 's/N/# /! EEITEIEN—E# &F

sed 's/\.ext//g’ MR ext”

sed -n -e 2p BTN 5|

head -n 2 - BATREXBI I S]

tail -n 2 - RS bl

Table 1.27: FiETESH/NTERTESET R

£/ find(1) #1 xargs(1) , 84T shell I5SMERESAEL ERER EIMBEER , TABITHERMRENES. 2RE 1015

& 9.4.9

Bt shell EEMEAEHG R IRIARIHE | 5

Eea
=]

BR—1E shell WA (2RE 12.1).
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Chapter 2

Debian #3808 &1E

7

E—ERBRERHMNEBERMARA : trixie,

EARAXHF APT REMER KRBT ARSI R, BE# 7 /etc/apt/sources. list” #& F,
"/etc/apt/sources.list.d/*.list” #£Xal"/etc/apt/sources.list.d/*.sources” tEXR{E{TH /T
EEK.

2.1 Debian #3&41 5 TR K BTIE

2.1.1 Debian #i2pEiE

Debian 2 —EERAZEARMS , ©EI—K B BERENTAMmE B LSBT RERET S EEM.
AFE IRIGIREIEIRAL T HTTP M FTP (77K R Debian #%E, tWATRAERA CD-ROM/IDVD .
H#i Debian WXL BAEERARESIEEALTA (APT) , CREAERMEELEIR.

Debian HREAERASR , EERBEER , TRERBERERERER —REN ELHBREAT RSP, BE,
B 77719 fERT HTA amd6e4 StEREES A,

Debian i BEH ARG S ENES , BafL HRENIIRERZERANZREFRAN. ]AE , HKIHERTIIK

B,

« apt(8) AMRFTANEBNGLIIRIE , BETRBHIRE. BHRIRETR.

« apt-get(8) AN ETESHEFIFIY Debian #XIEAFE RS, ©E apt Ao AR fEA—EERIEIR (F RRRE
¥ Debian &%%).

« aptitude(8) £ —EE BN FN EREED RENHISBALZ ] Akt a.

21.2 HEAFAR
TR Debian F#HHE @A —LLEL,

- HRIRARMIRERS , ERROEESNHNRIEAT R EZENARERARARREFDITHFEE.
« Debian HEARGEHE BNFEARC. RAFER  KIEBRALARA AT HEMEEIURLFAR.



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)
https://manpages.debian.org/unstable/apt(8)
https://manpages.debian.org/unstable/apt-get(8)
https://manpages.debian.org/unstable/aptitude(8)
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L) AT N
dpkg s 6399 | Fit Debian MBS AEIERG (FRHEL)
ant V:895, 4682 FEAGSIEHETHIEEN APT iim
P 1:1000 apt/apt-get/apt-cache
aptitude V:32,1:1169 | 4621 | FHLFEHEEHXNEREEAN APT Bivg : aptitude(8)
tasksel V:37,1:984 | 346 RARLREFREBR APT Hivg: tasksel(8)

unattended-upgrad#®sl28, 1:182 | 320 FATA APT fifsaikis e , @ BB ERRETEMN

gnome-software | V:153,1:257 | 4707 | GNOME ##&.[» (BIFELH APT Rijvm)

synaptic V:30, :274 7788 | EIEARNEESEELE (GTK B APT Hivg)

apt-utils V:412, 1:998 | 1139 APT EFFE1\ : apt-extracttemplates(1) . apt-ftparchive(1) I
apt-sortpkgs(1)

apt-listchanges | V:388,1:890 | 562 | &kitmEh EiZrE LA

apt- listbugs V49,168 | 512 EBR APT w15 E B E/M bug
apt-file V:15, 1:55 89 APTHREREST H—F5453 [/ A
apt-rdepends V:0.4, 144 | 39 BT ES EK R

Table 2.1: Debian #fgaEE T ASIR

- HEZRAHTHEBCKFAIIESS , ERREERENE debeonf(7) KEMERE B RIBTE.
« Debian [#F@BRIGAFABCTESNS , FNEREEA —ETEN TR,

« RREH B ME R B TANSERE. EERRNRETEXRABLAFR2ARKN.

« RBFERET —LAERLEENRE , (RERDETIAR.

- SRNECETTUERAREEEFEMA. EVRESHARARICENERRITRIEXERTE.

21.3 EAREEZFIA

T
@ REQEANRAEAPRERILG, CTEAITHKIAN—5E , EREREREOFAEING , 51
0 ABI BB, ERIARIEI RS,

Debian A#EIE BTN TFEZRIFEREITLLENN stable A, HEWRT4 T fi% Debian AR , {RIEEE
1B T3IRTaR .

o 7ERIGHEPAEMS testing Bk unstable,

 ERIBTEERNEIEIZZEM Debian FIREEAHEIE Debian fHEERE , 420 Ubuntu ,

o NE@I“/etc/apt/preferences’,

s FEREERNESTHE  MATBEIBARREE R S ae s TRMTERITA,

« REFMdpkg -1 random_package RFALTEAEA.

o BAR{FR“dpkg --force-all -i random_package”&E(E{mEkig4,

« REMIERSBEH/var/1ib/dpkg/ " FHIFESR,



http://packages.debian.org/sid/dpkg
http://qa.debian.org/popcon-graph.php?packages=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
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
https://manpages.debian.org/unstable/aptitude(8)
http://packages.debian.org/sid/tasksel
http://qa.debian.org/popcon-graph.php?packages=tasksel
https://tracker.debian.org/pkg/tasksel
https://manpages.debian.org/unstable/tasksel(8)
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
https://manpages.debian.org/unstable/apt-extracttemplates(1)
https://manpages.debian.org/unstable/apt-ftparchive(1)
https://manpages.debian.org/unstable/apt-sortpkgs(1)
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://manpages.debian.org/unstable/debconf(7)
https://zh.wikipedia.org/wiki/應用二進位接口
https://zh.wikipedia.org/wiki/Library_(computing)
https://zh.wikipedia.org/wiki/Newbie
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o NERM AR EERENEABESATIER.
- IRFTENRE , B EMREE)/usr/local’s"/opt™H,

¥ Debian & AEEAL , B LRNTADER , @SS MELE  TRESERNAREIEAER.
ARARREBRAMRSAERER Debian %E%}E%\%}EE‘:EEE , FESZ(E FRERSNOTAB R 1.

« RAEREFEG TEBFRENFARCE TR | SIAER Debian REMAMERE (BARLEH).

rERZRGEIR BEERIRN AR ARER.
- Debian Z#RARIETE LW HEILRFETEE,

2.1.4 FHEABRNER

( ) EE
HEGERANG EFEARERLEH stable BE. HRERETARERLRE PC BRI
0

RERELEETTES , RNEARXHRF L EER LT UBITENMK testing 8¢ unstable k.

EEFERTERRRNB R —EA |, EHERFFH A FEA RO R RSB EF A | WFEMIEES] Debian MABLEHT R,

EEFIRER B S SRR EEIRE.

- {$ testing iR , B L , EREIRENEL A , B Debian HERERK QA TEEEREIE |, than : Debian #54%
8L R HERATEER MESRRE. £ testing AR ML O TS EHIE LI HSTRIHIT M,

« ERIIREERTE testing RIBENEREE AEHSR (£ trixie-fEA-stable IR BN , 2 "forky”).

« RS EERABEE—ERE , EEEMFREACIMET RE , A FEEHRAHEENEERSAZIFRAT, H
TRISESERT , Debian £ MEMBI3EHRLSRMEFHERKIR.

£/ unstable FREAHEBEK. unstable [REFIRERETEAGE  EHEBENEAEAMS , @B FEERESE
EARAVERREGTFRIER . &% Debian A#H unstable Hﬁ&ﬁyiﬁﬂ#MEiK%ﬁF%ﬁ , (B F— L g A
B, WHEMPHR—INERE SR,

AR ATADEE R | RE(RM BRI Debian S38EA) bug FHE.

- FATENE 3.2 WERSMIERY.

Bi@H Debian R#M stable EHLERIF—ENENE , °TLMERGRESVEITEERE)
« %4 apt-listbugs , EATRMEFRZ HT#RE Debian Bug IREERG (BTS) MIES
« HEBS ARG NETEER A 2 SRR AR R

O

RN
AR RETEMENS LTAGHET RET—E , AMRATRERIRMUF(EM testing # unstable hREZEM.



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/
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2.1.5 Debian tERERM

N
Debian f£REE ABURKIE RS R Debian BURI 4 , 58 2 & Debian &R [E,

AR R REIA EHEF Debian HERE.,
HRAGMERE , BEM APT REHH Debian £ E,
APT RBERENERIIIRIERIRYIZK , 7£ sources list(5) fZHEIHERA .

A BB HTTP AN trixie &% , RSIFREFE"/etc/apt/sources. list.d/debian.sources” g
BRI T deb822 AR

Types: deb deb-src

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

Suites: trixie

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

Types: deb deb-src

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

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

EF YN
MRIBFIRELE/etc/apt/sources. list” B{"/etc/apt/sources. list.d/*. list” fEXFHIZHHEEE
1k, EREMER

$ sudo apt modernize-sources

deb822 A KA RIATENBISZENT .

. BIESRIERI"/etc/apt/sources. list.d/*.sources” {5& 4,

BT EHNEEZITIR , €& 7T APT RERNERIKIR.

« "Types:” ZEIEZRIIRELF] , B"deb” F"deb-src”,

» "URIs:” EHixEFe Debian #£3E URI HIRHE,

« "Suites:” BEIER T BITREEI &R , BEITLUMEREH LTSN,

* "Components:” E&IFEF Debian &R EFHHHERELTESIK.

MRAZA aptitude , EARHREFIAREMEINELEKR “deb-src”E R ALLHERE, B AMREREER
BRI R,

URL A]RLR https://", "http://", "Ftp://", "File:// -

"#" FAEARATEATRE | 1A,

B, EMWNERRKE trixie"sk forky” RREBEH L stable’s"testing” , A& T —1@ stable AR
HERFHIRESN.

EF N

MBEEERNGE Fb, FHT sid £ & “trixie” , BERINKXKF B R T L F H M “deb:
http://security.debian.org/ " EE{TEKE K deb822 FERNBEMAFTET ARABER®
“sid” (unstable) WERLEHMIERE.



https://www.debian.org/doc/debian-policy/ch-archive
http://deb.debian.org/debian/
http://deb.debian.org/debian/
https://manpages.debian.org/unstable/sources.list(5)
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P URL Bfhs | | AERR

http:/7deb.debian.orgr (- trixie EEZTEMRERE , JAFFHEN stable B

debian/

PUP7/eD.debanorof toseing | forky | #REMEAGHIHHEMIE testing F
RUDJIdeb deblanorell nstable | sid | EMAMKRERRSMSHBAL unstable Fit
h : ' . ' 1 7 3 = 5 s Iy
RUPIAED.AebianOf0/} experimentalia | BRRATARRLEIANA (T  ROMRIEH)

: - 1 AR — = £ 3
gggigg/eb.deblan.org/ stable-propd:sédia@b?eséi’ﬁﬁ%@etsable FIRERRAS (/NAR) BEEERVER (7]
http://deb.debian.org/ ) s "St?}b]tg‘i; roposed-updates EFHNITE , T E =20 ,
debian/ stable-updatesxie l:llj:% alee (RTER)

http://deb.debian.org/+
debian/
http://security.debian.(
debian-security/

http://security.debian.org/- . P PR S Ty A
dobian-securiy! Pésting- sectiviky ; SEGEERTAIBKIE | iR LB {EA

stable-backporkde Fabipirtasting R REMKEMERMmENEIE (TE)

"9t able - seci titixie -seahird LT 2EH (EE)

Table 2.2: Debian §&REiLELY|FR

£ trixie BHiZ , TEHZAREHERHTE MK Debian HEREVLIHN URL MEMHASARMIIR.

EE

@ AEHEREEHFNLMFHN stable release AT UL HRENBEM. BUTAZ 2 stable release f
AR IEEFIRE—YHRE testing 5k unstable release AL A L L BITAIIFH unstable
release fRAE EAMEAR , EERAERANALEERK. MR stable release A FRAMFTE
— R RIIRA |, s5{F K 8 stable-updates 1 backports (2R &1 2.7.4) fEkiLa, {FFIELakae
AR WIBRASMIVE

B

@ fE'deb 1750 | fRAEFIE stable , testing 5% unstable ZLTM—(EEVET | HBHRAE"deb” 175
JBAT stable , testing Al unstable £ , APT R HIBTE E IS & 218 B NG BRI R R
FBf. AT /etc/apt/preferences” R HIIREEBNIHE  RAMSIRA LSRN, MAH
2.7.7).

7R
HiMEA stable EFH Debian R4ME , fERSIRFAEHEF ‘http: //security.debian.org/"HRNAE
TEMEE., ELRAREERN.

7E

Debian ®2ERE B 1E stable IERENLT LG, EETARTHBREITEM, testing FEREF RGN ,
A—TE &% Debian AL LEEBIE. AR—LLER , ELiT7AMYE stable FERERBIBEEG, EoJaETE
%2 181FM unstable BBLARIEE] testing, unstable #ERERNGE , XHEEELAESRBY. KEHEER
unstable #HEAEE ERAEFHHRR , RATCHBT LREFNTLBIE. F# Debian EHXEIETLREG ,
a2 R Debian T2 F & .



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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357 SIS AEE RS E TR .
B 14 i RG] \[l7 AN A
main 76235 ]ri{f-[;ig:n BE®IES[EAET (DFSG) , I HAKFER

54 Debian BERIZFEE ST (DFSG) , IF R A LIl
P AEERTINEE

non-free-firmware 75

contrib 364 B Debian BER#FFES[EF5T (DFSG) , {HKFHL non-free
non-free 1045 AEHE Debian BEEKIETEEA$T (DFSG) , WHAE

non-free-firmware

Table 2.3: Debian §#tE%13&

e sEmsE R amd64 22HEH), main &R Debian R4 (B2 RE 2.1.6),

ﬁﬂ?&ﬁﬁ‘]ﬁﬂ%%ﬁﬁﬁﬁ?ﬁﬁﬁ URL , J5£% URL 7£ dists 8k pool Z &2 & A HHFIR , Debian 143k EaEFaH B H &)
BRI4B 45 .

BATIRFTAAEAHSRRRIEE. BITHRETFZ X G HEREEHNRRA. EFMRENEFRELENT.
B3 suite = stable

suite = unstable

suite = testing

1E trixie X6t

codename = trixie

codename = forky

codename = sid

1E forky EMiE

codename = forky

codename = duke

codename = sid

Table 2.4: EHFAIRABIR

REEMIFESR £ B, Debian FAQ: 6.2.1 Which other codenames have been used in the past?

TEE BEAR K Debian fERATRE | “Bh4 section™E —FAF iR EAAAB AR N FENE e a AR, (B2 , EEH S ("main
section”) iz —:AB & AR Debian IEEES |, £ A main TE" K=, )

Debian fi%¢# (DD) ®X _L{E##2aZ) unstable #£XE (@B incoming RIF) , ApV/AMER L {ERERIE B AR
B unstable EXEFHRFEHEGSHAE.

2R DD MEITHERNEFHRFMERARM , EBF @7 Debian B EFEMHSIRFETAE.

1 Debian &R EAEETEOIEIGEAE MK unstable #ERERENE testing FERERT , IEREMAETESENERST
B (9 2-10 X) FEREEMA RC bug IMEHIHRRE , BEFNBR M TUMRIN testing FEREFHERERE.
EEIBFFS testing FEREIEE EMER .

BBHEEEFEENE SRS R ERIRFE |, WET—LFETIE , & testing RETL—3 , EiklG. R1E
YEM testing ERERFERIBABOEL TN stable tERE |, fAHMN testing HERERE L HINAERIELTE.
) testing IERERVNABHHFBEAK stable ERERRA TSR,

unstable 1 testing fEREHF]BES AT % (B R R E AR/ NGE.
- RIBREREEH LEREERE (LR unstable)

o IEBEEZMNERIEAIMEERE (2R unstable)

- ERERLRSME (testing M unstable)

« FETEEEE , SlNBREEE (ZRM testing ) %,

R, ARIRREEAELAERE |, (RIEZAESBR RIS LAY B/ NG,

AE

TEFH stable RARBLEEZNLER  XASBEAFHERZERATEREENN stable fEXE , Bi{E
fh{FE % f# f unstable 3 testing fEXE. EEMEBERF , unstable M testing ERELAEE
RZEA. KEM unstable ERXEENRAERERIFRINIERER , AT SEZZOEKEAHN
RKEFETH. testing EREARAKER , AAECBEEMERERLTIEN stable FXEEMRIMAR
(Debian testing & /N4 2008-12), —{A B ZAMNERIE |, NRIR(FAHELMEE , unstable 5 testing 1%
RESFFTMER.



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
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ET VN
IRHE testing FERER , B—ECBMENEIZASRAMEER 7T ZHE unstable IEREFHEENEEE (B
&8 bug ) KAER.

FEREME RS R Debian BUEES .

. 4
SN
S

- BEEKIE

2.1.6 Debian £ 100% & HR#xke
Debian & 100% B HEEE , A4 :

* Debian AR AREEEHEGE , EEETHFHAENER.

« Debian 7 main 7 RigH B BE#HEE.

« Debian Ei#HRABITRE main B,

o 7£ main FREIEHE |, IRBIKEEHESE non-free @ non-free-firmware g% contrib FKERiEM,

BNEMEFIINMESEESEMAFTE.

+ “Debian #§144%:E 100% B HEHE". (Debian L HRLTHFE—F)

» Debian fAlfR#E_ LB —L non-free-firmware. non-free # contrib #§%f,
HATIER , EXARFE.

+ Debian Z#%EH 100% KEH , I BEREIEEA54 Debian {AARZSH) main &1,
 Debian &%z SMpEk 3L a4 Debian EIRZEM non-free, non-free-firmware 1 contrib &g,

1£ Debian #2249 4 {5158 5 EIEERIT T BIRENAREE -

BB EE BBAMINERE R BREKE

- HABEZRANERELBBERIE RTINS R, KA ERAEBOMNTIE. RS ES BT ERIETHE
HPIRERBERIRIERE ., AR REIE Debian 24 LERIFERKEE , HMAOAGER @ EILAE RIS
RIENERBRNER. KFIATHOA  EREEMNESHBIT , RIEAIE Debian UK EEBISHILEE
T;ITO ;.T;iﬁzfj%ﬁ#? , PRI B AN, SEEN. 100% BENEEE , MAKMIEM TR L FEE LA E
E FARREIR.

o LRSI B RERIE R

- RVEE , FLRMNEREETEFARSTS Debian BHEEILIEE H 4 MESR. RMABLESR , ERMM
FEREFELE T 'non-free”, "non-free-firmware” fl'contrib” B$%. EELEHETHEER , YALER
Debian A&EETMICHACE BT ATE Debian NER., FKPISECHERIEHEREE L $% N RERIEMFT]E |
PAFIBIP 2 B 0] DAFEYE R P ST iIE L ds, AT , BEIEB BEEEIIE Debian ARG —E49 , KFMNZEE
PIRMER | W B IR AIEE RIS T A EIR GEINIRPITRIGIRHE R AR ERFS13KR). Debian B AT
LEIEENRE | BIREARE Debian RGN —HEBS , ER—EHIS , GEFNGE Debian A FEIELHNIEMIFEE 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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yd
1EE B Debian #1 #2324 (Debian Social Contract) 1.2 iRA<3E 5 A& EFRCAH _LE A SCAB TR E.
ERY# Debian HFRABEBEND T , EEXFHEESERECHEESE LA,

{EFE EEZEAR{EFH non-free . non-free-firmware # contrib e M T EE T KA

« FRAEMURBEEAEREERA

* kK Debian HEIGAME (ELRISEMEFIURLA , Debian NEEEITTTLMIZIE. )

o TR 100% E K Debian F4%t

Debian BE# #8538 7744 Debian 383 T B HEESIEZE, Debian HEiSAH RIS T REZNMERE , B3,
. BRMEIEER. 1E#1S Debian B HEESIZEIEE B .

HAH) non-free, non-free-firmware # contrib #EEAEE T TR FIK BB EMNEILE

* 7£ GNU Free Documentation License TG , A& REMERS , bban GCCH Make B, (KZ E#HbAT A7E
non-free/doc %%

o AEIRE RGN & H BRI IE M, |, FIANTEED 9.10.5 F{EA non-free-firmware 54 KERIEH, (£

B4 non-free-firmware/kernel Ei4y.)
o BEAFRIERIEE , HEEERMERABEETT RS,
#EEE | non-free.non-free-firmware  contrib #3EAMEE /DT main BEEAMK 2%, 50 non-free

non-free-firmware 1 contrib W R & EEBKIR, ] aptitude(8) Eﬁéﬁﬁi)ﬁtﬁ@ﬂ%&ﬁ%ﬁﬂd
o] RMMTE2RIES) , A RDEERRRERER B EETONEIEE , KERNRALRITER.

2.1.7 FHEEBMKHER A
Debian ZR47 18 18 FAZHIRE ARG T AR A (b &R FIREE SHEI R RE— RN ZEuhkigats. TR L
EFREEER.
. KR8
- BRI, TR TEE RS e RS B AR LA R R AT R .
" TR
- ¥A{X3% Depends , {B3H KIS B AR BITE R R 5.
o TR
- EERT—ER , ARREHNKEMG. AEBERELSEEERE , RIEEEEENAHEAIHERARE.
- BESKH. EESBANAZBERETESRRENIINKIEAT IR , BRFEM T AT EERNTNEE.
" e
- BERP—EGERNSHKERNR  NRiREHA.
. " REIR
- RE—EEHEARMEE—LRARE. —RAEFRFIEMEFRS LN FTEERIEA.

S



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
https://manpages.debian.org/unstable/aptitude(8)
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- ERPTREOTME, AT RS EKIANESRITEFIE K,
. TR

- ERPE AR REAORR S AN BNHE.
- R

- RO AR AR I AT B B T TR R AR,

)z
sREE , RIS Provides”, “Conflicts”#1“Replaces” e Z& 5! — B RE#t ek 88 A 2 —ERAZWAES. EREMR T E(EM
— AR R AER K —EREZER BN R EERE A,

A5 RIATEKHEENAINE 7 2= the Policy Manual: Chapter 7 - Declaring relationships between packages.

2.1.8 AEIBEREHER
B2 APT 12k s m SR i B EATNE,

« BH (‘apt update”, “aptitude update’=z{‘apt-get update’) :
1. R SRR AT Ok
2. ERMEH APT ERHATT N
» F4k (‘apt upgrade”fl“apt full-upgrade”, 2k“aptitude safe-upgrade’fl“aptitude full-upgrade”,
m“apt-get upgrade’fl“apt-get dist-upgrade”) :
BEERERA , EENERaEE BERMNTTBRE (FIS2RE 2.7.7)
PN AN AT EAE
MREERAE D LEARAARR , S RGHEREEEMEEN & HEREa
R ETREIS N B e
BT preinst 15415
TR TEMHIESR
AT postinst 5415
o H (‘apt install ...” “aptitude install ...” zk#&"apt-get install ---"):

g3 e R d| L eb et SR

iR e KRR &

iR RRAFESEE T ENSIE

R BTSN B HEIE

T preinst 15445

TR TIEUHIESR

BT postinst F515

« #%F& ("apt remove ---”, “aptitude remove ---"B{“apt-get remove -+’ :

1. EEG4LIPIIERE

2. fRRER ALK AR %

3. AT prerm 15415

4. BIREREMMER  FRTAIBER

N o gk wDhe

N o gk wDd e



https://www.debian.org/doc/debian-policy/ch-relationships
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5. BT postrm F545%
. 7B ("apt purge’‘aptitude purge --"Z{‘apt-get purge - :

EEG4SIRIIEME

R RER IS K RERAA

. BT prerm 15415

. BIRERERER , A5ARER
. BT postrm F5445%

=

a o~ w N

B, ATKRF , TEFEAR T RATAHE.

2.1.9 HEEHEMENSE—EDE
PRIEZBIREE R B 7 X . 5 —ERREM 42 Debian $55EH“/usr/share/doc/package_name/README .Debian”,
R ERZ &R /usr/share/doc/package_name/"FHIHEE . MRFELAE shell AE 1.4.2 , A TIFES.

$ cd package_name
$ pager README.Debian
$ mc

RATREB R R R - doc™F B dn 4 I RS RIS B AT HARIN & AT
IRMFFEE R — A E RIS BRHIR T HE , —EEE5HIRE Debian bug IRHERHE (BTS) 484,

A 154

Debian bug tracking system . ) " . . "

(BTS) & sensible-browser "https://bugs.debian.org/

O E IS TN bug ;E | sensible-browser "https://bugs.debian.org/package_name"
K& bug ARIRE bug HE sensible-browser "https://bugs.debian.org/bug_number"

Table 2.5: fi# 45 EE AL E R K = E 48,

{#F Google 15 , fERFH MY “site:debian.org”,“site:wiki.debian.org”,“site: lists.debian.org”
FZE,

BERBEIE—4 bug #EHs , 55 reportbug(l) 154

2.1.10 #N{AHkiE Debian RS F)

BB 2 A EREACERIS AR , EANRARREBENER | RAMEREM—EMRR , BZAEHRFR. X
A AT 220 RN A EZRA A R,

cEEM . E>R

« A5 : main > contrib > non-free

- BENEF  FE > BR > 1578 > N > Fhh

< 1% - BB TRERRAMNIIRER , Sl SRR

» Packages selected by the dependency package (e.g., gcc-15 by gcc)

cTITE  ERESRERREH LEEESHIH

« BHTAG  MERSE MR



https://bugs.debian.org/
https://bugs.debian.org/
https://bugs.debian.org/
https://www.google.com
https://manpages.debian.org/unstable/reportbug(1)
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« BTS (BRIGIRHEARL): 128 RC AHIEIE (RBREIKR. EXREENERE)
« BTS (FRFEIRHMERAR): AAEEEHRIGRE IR

* BTS (BRIGIRHEARL): BEE L HIEHIBER bug BE

* BTS (GRIGIRHEARLE): BMEEARKE (non-wishlist) RIGEER D

.'ijegan %ﬁ;ﬁlﬁﬁﬁﬁﬁ&iﬁﬁaﬁ%ﬁiﬁﬂﬂ%ﬁﬁ%% , ENEEERE THZ AR ARAEENTIEE. RVAM
CHIEE,

2111 ERMA—ZREKRIRE

R RIRE (EFFE Debian ZEEM , RINAF BBITEREEHERNFAERERRA, BIMEARERE Debian £
#l , BEEHEF Debian MEFIREHE , IREEERXN TEMFIEERE , EFNESKREMRE RIK Debian %
BA—H.

FEER 2.7.7 #4HAK apt-pinning FHEAT , HEAIRIES AT SRR HIS O S AR REKER R RN " FEKiE
B, BEFRNRBTIERAARNERZR , RATFRReBIRABLr RN RS,

EERTRERIRLSNEIREZA , (REREANBFAENIIRE AT Debian RAREEN L LBHERFE.

- ERMEEMDEAN D TP BRRERNER (BRE 7.7).

- FEE R GUI (BRMEAEANE) 230, thin LibreOffice #1 GNOME FEFS , &% Flatpak, Snap 5% Appimage
HHLBFE.

* #37—1& chroot BAEMIRIER AR EPITERNAER (BRE 9.11).

- CLI &4 8EAIEMTEMAR chroot FEEEHIT (2EE 9.11.4),
- RERHE | SEERNER S ETENEmMIRE (B2R8 9.11.5).

- BOHBETEN _ECHBEEAREA , FHRE T Debian ARG .
- ER—ERERNEH (BRE 2.7.13).

2.2 HitSignsEiEeE

1£ Debian R&HFHFLER APT HEiE 518 T A0 PAE Debian A% EH#EITER S EHERIEa SRR, £EHE ,
KPS N4BMERANEEaAEIET A : apt. apt-get/apt-cache #l aptitude,

HRIPEEE AT RRENRIEEITER NGB EIRIE , #RIUZAH root FFATHE.

2.21 aptvs. apt-get/apt-cache vs. aptitude

#%E aptitude REEETRERAN—EFFFNITEHTE , BIREZME TIER

« NERIEHIRARELZIE stable Debian A% LA aptitude 154 REITEIRAM ARG,

- BRfEAapt full-upgrade” 5“apt-get dist-upgrade’ZK#E{TIEEZREME. &R Bug #411280,
« aptitude 154 BIRHEE AT testing 8 unstable Debian R#FHREG KEE LA,

- BEEERE T ZRNAREIRE, FAREN.

- EMFRZHE B TEEE SRR ESHBREE BRAREE KN , 6120 gnome-core,



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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- BEREMEME , TT/E aptitude &R ER BB THERTHOEE , BE aptitude , WA apt
full-upgrade’,

apt-get # apt-cache EREMNEN APT HiEkieaEETA,

. apt-get # apt-cache RIR{HFIELIIERENME.

. apt-get BETEMANERGTRERENREGELE.

« apt-get FRHET —ERAMERIE QIR .

. apt-get HEFEERNERANS. BIBREEDCIENY BPITRETR,

* apt-cache R4t 7T —(EIZEEMIE R RENIRIE SEIE AL BIIHA,

« apt-get # apt-cache AJLAfER /etc/apt/preferences KEHRILBHLERA , (BIEIFE HIH.

apt 5L R—ESMNGSIINTEAREMSIE, EA L , B2 apt-get. apt-cache REMUFESHEHE., &E
A—ERERENT , BFESGI—LES LB A GHEIA,

- apt TR#ESAEFER apt install RERISAEHEME T —ERFHEEE.
s EENRETHOKEARE | apt STARMIBRIRIE . deb Eig A,

SR
S2E{E PR (L AT apt®) 4 R EHRME RS , T4 shell 154515 apt-get(®) & apt-cache() £54-.

aptitude 54 B&RIBAKER APT KEREBEETA,

« aptitude It 7T —ELERNEBHR L FERENME.

« aptitude EERRMHT —EESERENE.

- aptitude EFARABFHKIEEEE (HligECRRkNERANESTRNKIEE) WREGEIA.
« aptitude HIFIREFRNERES. EIFEEZHNIERL BB TREEE.

« aptitude fRHt—EIGEMEMR R IEXFIL T BRI EITTER.

« aptitude TJAEIEEILAMZEIRA , WHAR{ERA /etc/apt/preferences , E&€+HHE.

222 FERF|PHER B A EIEIRE

TEZER apt(8), aptitude(8) 1 apt-get(8) / apt-cache(8) Kan 43| E AL EIFIRIE.

apt /apt-get 1 aptitude BEEIER , IRE ARIHE.

“aptitude why regex"fJPlEB“aptitude -v why regex’¥|HEZHEMN B ERFTLUAIR apt rdepends
package” Bi“apt-cache rdepends package fEEX,

& aptitude 1597ETE I T RENMRIBS| T —LME (HIANERIAER) , R MEZZMRRFIR T e @ik
FeEENEIMER.

*

BESX aptitude @SR T EFHNTNRE , FIAIGRNEISEMITS  BERERREEERT ETEE) —LR
&, #5140 Bug #411123, Bug #514930 & Bug #570377, B &M , 55{FF apt,apt-get Fl apt-cache #4543
B aptitude &4,

RETAfE“aptitude & m{E ArTE4RIA.,
BLNAZ R aptitude(8) F{zfA“/usr/share/doc/aptitude/README ) “aptitude 1§ H&EFM".



https://manpages.debian.org/unstable/apt(8)
https://manpages.debian.org/unstable/apt-get(8)
https://manpages.debian.org/unstable/apt-cache(8)
https://manpages.debian.org/unstable/apt(8)
https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/apt-get(8)
https://manpages.debian.org/unstable/apt-cache(8)
https://bugs.debian.org/411123
https://bugs.debian.org/514930
https://bugs.debian.org/570377
https://manpages.debian.org/unstable/aptitude(8)
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apt-get
sgs aptitude I e
apt afik AEiE apt _cadhd’
ALiA
aptitude | apt-get B o e e g
apt update update updaté BB A RETTER

aptitude apt-get
apt install foo | install instal Beik“foo B BRIRBRA AR ERIKEE

foo foo
apt upgrade | o e oG R M BRI MR RN BRI THE KR
apt aptitude | apt-getZECTRATBENEERE , ¥ HEERNEEBGREEREK
full-upgrade full-upgraddist-ugErade

aptitude apt-get
apt remove foo remove remove R ‘foo#iita , (BB T4HREIESR

foo foo
apt autoremove | N/A apt'ge& BABEENABTENKIES

P autore 6V% =
. apt-get

apt purge foo aptitude purge | JEfR“foo kS BANAEREIE S

purge foo £00
apt clean apritude | apt-0ete oA MR M AR

apt autoclean | APPLTUCS T APY-OfCapoun o men BRI MAV R D ALK

autoclean | autoc]

aptitude apt-cache
Bl — neh B = R

apt show foo show foo iggw BER T oo SRS BN &

aot search aptitude apt-cache

rg ox search search ##EILAC regex RIEIEH,

g regex regex

aptitude 4 0

N/A why regex N/A | fi#FE0LAC regex AIBRES EAAZAME T de R
aptitude

N/A why-not N/A fifFEILAC regex MIERIE BN NLEKIRE
regex

. aptitude
apt list apt—magﬁ . , gy
--manual-installeafiffn, showma Jﬁigﬁkgm@\ﬁﬂ@’

Table 2.6: {# apt(8), aptitude(8) 1 apt-get(8) / apt-cache(8) Ki#r 4 ¥R A ie M SR/

FE&EIR AR
-s ERTESRAER
-d BT, NETTEEN
D BB MGG , BN a5

Table 2.7: aptitude(8) FEEFELSIEIA



https://manpages.debian.org/unstable/apt(8)
https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/apt-get(8)
https://manpages.debian.org/unstable/apt-cache(8)
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2.2.3 aptitude EEFNX{FH

ZEAEHANBEEAERE , RATUMG T EA

$ sudo aptitude
Password:

-u

s

B

ge oo

1 EHERE AN AEIA | I PUR B

DL E EtEpkE) aptitude ,

AeBRFRIRKIE

N

FARARAEF root RBECTIIEEMEM , FTAE LEAKHIFHEM sudo -H aptitude -

{&F“sudo aptitude

feR

& aptitude AE EMEX BN , @ BERYE

BATHENMEREUHEE.

FFRITHEME, WREREE, BTLUEBIREE “BifF - “BUBRF

2.2.4 aptitude RIREEE4LE

ELBFEATRIEERE SRR E BERNIR

AT,

RiESR

seEtETNRE

F10 8 Ctrl-t

EE

RUNRSRER) (EMTBRIFE)

Fio - B8 - BREEH

WURE A F

u

BT RE BIERE AN

+

FrCaz ke BLMEFHAR BRI e

Fniaena BLAMERRR (REMHEREER)

ks BMERRR (BIRAERERER)

TSR e BER A TRITHARE
eI A Rl AR R (EhfEZN[A] full-upgrade)

PR PRI RRFTEER

BERZA AN EEEE

REZAENIEGREE

nter

BRI EREN

E AN TN E T

SR RIS B AR RR I

RELACHSE —EEEEE

1IN ~om X|lQjaic| il

BRI —EE=

Table 2.8: aptitude fiRsBE4E

B G SITEEIEATE , AT UERIR U/ 2 R EREAR R T\ T FIATIR M) aptitude IEFR SRR,

aptitude

IERFRAAT A A~ B R AE AL A TN 7 SR RS HEIL A AE B 4 78,

SN

RBBEREBUNE TR T UREMA N T RKS

FARA AR ’@Z' ETHARE ] FRRAS.

@

BIHRETRRA, BRIREEFRREEMN—LRY HK

B33 . aptitude #§'E KFARCHAE~/ . aptitude/confic
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2.2.5 aptitude EFLEAIRTR

aptitude(8) @B H EMERT , TILEFIREMNE IS SR T ARG FBPREER.
idA libsmbclient -2220kB 3.0.25a-1 3.0.25a-2

AT R AN SR T,

- HRAEHEE (B—ETR)
CEEER (BETS)
CEBER (FSETS)
. BAALTE

. BRI SR L,
. A AENIARA

. GELETTBIRA

JeN
BRI FER BNR B RE e BHIRES R | 117 RV Al R BR B REAUR.,

A ARRAREFRKIBERNASEIEIR (2R apt_preferences(5) MEl 2.7.7).
B BARTR AR RY AR AT ATE MR 1R IR B kA,

18R [

Package View 2B XK 2.10 FE:R)

Audit Recommendations FEERTRERRARENTER
Flat Package List ARSI TEEFRERE FARERKER)
Debtags Browser FE A debtags E1TH IAEIEE
Source Package View S BB R IAREE RS B ) AH RO AS

Table 2.9: aptitude #:17

E
sH e NIRPIEE R debtags AZECAIERES AL |

BREE R AR N IRERR AN TAR S —LERSMNAREN dselect BRME.

N
YIS SRR A IR A RIS E L SENSISE.

2.2.6 aptitude #EZHRIE

aptitude $2 {7 28 7] LAE A IER REA KL SRIEAARIA,

o shell ¥84%)) :



https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/apt_preferences(5)
https://debtags.debian.org/
https://debtags.debian.org/getting-started/
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B O

Upgradable Packages jZH8 section - area - IS BHIEFEIRI L EFEA,
New Packages mE

Installed Packages mE

Not Installed Packages mE

Obsolete and Locally Created —

Packages AL

Virtual Packages S E RIBThREREEE &

Tasks I — S E 15 T % A RIZRER RS

Table 2.10: {Z7EERE AR IR N A

- “aptitude search 'aptitude_regex' ¥ RIIRAE, IS EBBMILEES BN EifA
- “aptitude show 'package_name "' 5| Ex3LMEEEAMIE A
o BT EHERK:
- 1" AT AR UL ACEk A E AAe 4R,
/" HFR ISR
- "\ &2 S LACRERIEa
'n” BT —1&
N" &5h)_E—1@

N
F & package_name #WAIFHEEBATEANEIET RILA , [RIEE ERU~" BEARIEMR FEK.

2.2.7 aptitude I[F}FRER,

aptitude % ZFEERE mutt )#A/R ERE (2 RE 1.6.2) , aptitude RESHIRFFAILECAR RIRFTINT

« IERFENEARIE ERE , FUER egrep(1). awk(l) A perl(1) IELBBIRRE Unix XFTRFFEARK N " %8
FRMAFK.

o RIRAZ type B— RIS ENE LM B F{Z (depends. predepends, recommends, suggests. conflicts, replaces.,
provides),

 TEERE type {K#ERA{ZZ depends”,

$2R
¥ regex_pattern AZZFEREs | BT ST -T",

THE—LHERR.

e "~Pterm” =="~Dprovides:term”
e "~Cterm” =="~Dconflicts: term”
o Teee~W term”=="(--|term)”

FRBEAE mutt MIRREE | B4 mutt KERRIFRRRARGEA.2 R EREFM™/usr/share/doc/aptitude/REAL
FF{“SEARCHING, LIMITING, AND EXPRESSIONS”,



https://manpages.debian.org/unstable/egrep(1)
https://manpages.debian.org/unstable/awk(1)
https://manpages.debian.org/unstable/perl(1)
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PRI ROPLE R A A IERFER

ULACR S B2 TR ~nregex_name

ULACHEA ~dregex_description

UG ~tregex_task

ULPL debtag ~Gregex_debtag

ULACAER ~mregex_maintainer

ULAECEREE AR section ~sregex_section

ULAcEk RS BRR A ~Vregex_version

U ESE ~A{trixie, forky, sid}

ULACHKIR ~0{debian, -}

ULACESEaF ~p{extra, important,optional, required, standard}
U TSE IR D) ~E

LR ERER ISR ~V

ULACHTERBS B ~N

ULACAFBITHOENE ~a{instaltl, upgrade, downgrade, remove, purge, hold, keep}
ULACE & A<iS ~1

LS A RBRETREER (BFK

AR ) M
AR A BRRCRERES (B2 | ., .,
BB a) -
RO R B a TR e =y
e EE ST =
TRECBR , CER BRI 9
T L A e %) b
“TCRCAEEE type KA ke “BEype

ULEC pattern EXFS B type KFEFEZ

~D[type:]pattern

ULAC pattern EREEBIEIER) type KIARIZ

~DB[type: ]pattern

ULACIKFEDR pattern BASEMH type KFEH
LGyl

~R[type:]pattern

DLACAGERL pattern EXEERAEIBH type &
RIS A

~RB[ type: ]pattern

ILACH © B RS BT AR IS

~R~1

%Hd‘/ﬁ’ﬁ WHE CRRRIEBATHRRNRE

I~R~1

LA EC T REEEIRBESERREN
LNy

~R~i|~Rrecommends:~i

ILAC pattern BIRIRA 2 ZHEXIEE

~S filter pattern

LECHARIER (H)

~T

ALECEREE (R)

~F

Table 2.11: aptitude 1F3iFRiER
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1ennyHJiZIKE4] aptitude(8) 1 , MMRAEREEIX , Hlan“?broken”, FEIERREFEXFPITUAREFR AT ENEEN
fﬁ} L BESTT HRARK TIRRTIT VM B—EERRERL LT, FOREREAS R ERAET

2.2.8 aptitude FI{KIEMRIR
MREBREFL0 . B . HEA - FARBREBIEETRBRAGE | A1 aptitude S —EKEa

TMEe Y H Depends : "F|FRPEILAIZE | “Recommends :"FFRP ekl ath &% . 7f aptitude T, 5Lk
HERENTEAAEABE T ERE BB,

aptitude 1§4iEH BEVRE 1T ARIRE N TSR apt E&I8EH) apt-mark(8) 54 KR E -

229 HEERFEFHG
R AE HR R R E R RIS RIEEESL.

/var/Tog/dpkg. log dpkg &R EEEHE
/var/log/apt/term. log B APT ZENHRE
/var/log/aptitude aptitude ¥4 7EEHE

Table 2.12: &ISAIEBNHEER

EEL REMELAZ EREESHERANER. BHENATEZRE 939,

2.3 aptitude $R{EFIf)
THEZE L aptitude(8) KIRIEEEHA.

2.3.1 EHEEBHEIEE
YRATLARE aptitude EEMEIE T AP EIL AT E 2 IBER FHFIREN , REARITEERNREED,

2.3.2 BRIERFEALIHE B ERIILRIER
THEHEESTIH TBIBIE R FE XL AL BRI A,

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

EREAAEASHERNRIEBEBRAE.

2.3.3 {FRIERFRIEAXILASE

1B FRFEEEasR PER"T AR , ERFEN~dipve” Af IR ILACE SR | ¥ B B tRRE
i



https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/apt-mark(8)
https://manpages.debian.org/unstable/aptitude(8)
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2.3.4 TEMBFECDMIREIER

EREBIR TR CRMREGEBRRIERAAEIER.
BEUTHESHIAER.

# aptitude search '~c'

WMREHER I B B EE WM |, BT TS,

# aptitude purge '~c'

AR REAR R AR B ENME A P AR M TARRL R AT 1.

1 MR AR E R IR N IERILACK"~c” |, ERHMELACHESE , bhan |, " BIRMERNBTHES . IE™E
DUACH ke B AT AFETR BRI B [ BiUR.

ELETABSEM ARENA RN, EiRdE TRREBRELEENNA S8R, KErER="RKEE
A HERRER S BLUE SRR M.

ETERATAES R BB AR 2 HNTE8.

2.3.5 FAREENFEIRTEARRE
TSRS AN A B TR R Rk E (FEEFIE aptitude #BEEBIRR T 1%).

1. A root LE EMEHHIT aptitude,

2. Aru” 15 R AR ASIER |, U IE AR TR A THRNB B BLIBIT IR |, " 154 ARFEEE AR
"g" TESBITETA A FHR RIS B LABITIHR .

3. ?f"F“I;L,%IE%)\‘*iPRﬂ | ~Rrecommends : ~1 )" FKRFIFAEBRHUR , 1T W EREREE KIKES A
BERE.

4. FTFU, A \“~prequired |~pimportant |~pstandard | ~E"ZK[R&|E L MAERETR , IR T m" i B itk
A MREER ATFEIRE,

5 j’ff; AW\~ !~ IRGER B BMNEER | 7B TREREA HE T RS ERNEEE , BT -8E
PIF% % .

BTV, WA ~1HREERIS BTN , 2B RIEE LT m st aiFc AT EIR .
BE aptitude,

F root fE & HIT apt-get -s autoremove|less” 54 , KIRRAPLELEVEFCHTEN.
HEEEMEXTER aptitude 230 , A M5 C TR B ER IS AL,

10. Fi root ff EEH#ITapt-get -s autoremove|less” EEIESKETHENBFEARESEETH
FEBRNEEE A,

11. A root {FAEHIT apt -get autoremove|less” 154K BEM KA B HENEKISA.

© ©® N o

ERFIREBIT Tasks” £, BUTm" 1542 —ERNIRE , BRMER TP XERR BEMHRENER L
.
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2.3.6 Z£HKAGFHER

)i

ERBHBEIFBITHRAR , MEAIEM TEATRKANE , Debian 2RI FHRK , (BRIRIEE BZE EAIFNT
RFHNARR, ST RMEXBHREZNKIE RS I DURSRIRFREaNTREalE. 54 EHEB
BT, ROERZEHRN AR T B NES , YIEEBIIRLMAER (IR1RE 10.2). ‘B HERRTERNS EHEHR S
Sh—{ERRENE , REIRFIBHTHAR.

PRA] LUE I8 MRS RN A E 2 TR FTA B AThR AT EI IR EIT RGN L E TR , AEBIT apt update;

apt dist-upgrade” 454,

1 trixie-fEA-stable BEHEE T, # stable 74k % testing (¥ unstable , fRIEZ A forky” 8% sid”
BRI RAEEEM trixie” ;"I , 2% 2.1.5,

EE L, AR -SRBARAZBHRE , RUGER - LR , TEEHRKEANKEEER., ARz ENE
FEK , REAAREBZIRRA. FEMRARITR , AMNEN stable BIEFIHK stable , FRATLMEH Release
Notes AEZIRRIEMAIDEREM , IR RERIRD KA.

HEEEREL Z 8, RREERHIK stable BRI ERLEK testing , ¥R H Release Notes AJPAEEIR,
EBI—1{E stable BHEIU1E , stable BITIHRIRERLE M testing BITR Z BN ZER T RESSHE KEF
BFHR RS S E IR SE.

gigﬂ?&?ﬁ%ﬂﬁﬂ%ﬁ , IRIEZEEEANIRAE | ERHRILIEZIEER S RP R RN ERRBARIB RS M ERE
BRSNS TAR A",

HHEERS THEERMFAECER).

& bootloader 7 HIRFR , FIBEZH TS| R EMBEMNHENE.

FRBMAK LNERE.

A script(1) RRskFARANIBAR.

F“unmarkauto”354 KR B /RABE e iL 4 , FlaN"aptitude unmarkauto vim” E{ETE4 BRI
vim 15 {EERAER)

7. ATHORBEZ MRS RANER  BEZEEROBERENKIEANKE | 612 , BEEmREIEEGRE
8,

8. B[4 /etc/apt/preferences” f5% ({=F apt-pinning).

@ a0 & 0w NP

9. AE—SHMF4R : oldstable - stable - testing - unstable.

10. FHRIFFIRIESR | FHAEMMAEREREDITaptitude update” &4,

11. ARNTEIRIA |, B2 5T core packages , fflfN“aptitude install perl”,
12. $fT"apt-get -s dist-upgrade” JE&HKFHEFHARIE MR E.

13. &P IT apt-get dist-upgrade” 54

Sy
TE

1£ stable JRAFHR AR , BB FE K Debian #ITAREABEK.



https://www.debian.org/releases/stable/releasenotes
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=
: TESCHT“S4TFM#8 , GCC, Linux Kernel, initrd-tools, Glibc, Perl, APT tool chain &% |, 5 —LEFiA R4k
SEFHRNEETEEIE,

( ) EE
“BITHRI A —CEBZMBAUEER. MRAFBERTKERE , T—XALRTEERA"... FHREMESE
E ] ECN

B#iA unstable A BE H4K |, 1 0HRET 2.4.3,

2.4 SfEEieaSiRRE

241 FELIITHEMEEIEBERHRIE

THESE T —EHE RS aEIERE |, BLRAEE aptitude BREMESER KT EHTHEE

AREFEAR - LELSEERE LM S, £ H dokg -L

ﬁﬁA—Tﬁiiﬁy%ifﬁﬂﬂi Ba, IR
amd64 Z2#5M) 1ibglib2.0- 0$A§'“@E‘]Wﬁ

libglib2.0-0:amd64 %%t

FE

ARSI B ez VOME R EiEa T A (Flan“dpkg -i ---Fl“debi " t:ff"i?f BEFRETEN
WIS EKHE. dpkg KIFELFIEIA - - force-al UFIAMKIEIE (2R dpkg(l) REARSTF. RETeE
fREMIRSERANE A e SR RN EE R,

A EELUT R,

« FIARNARRARCA T RTESEFRELL root BT,

s FEAERERFKERM aptitude (BRE 1.6.2) , HEMNEIEAERESEREAMI shell glob EAFIT
(2R& 15.6),

- apt-file(1) 5 apt-file #k¥EMIRM , WHFE L ITapt-file update’,
« configure-debian(8) B§ configure-debian #iEMIRHE , EHIT dpkg-reconfigure(8) fEA1& iR
« dpkg-reconfigure(8) ff debconf(1) YEA & in KB T RS BIE 5.

« "apt-get build-dep” . "apt-get source” fl"apt-cache showsrc” 454 EERI|KRFFEE deb-src” 1§
H.

« dget(1) . debuild(1) 1 debi(1) HE devscripts 2

« 2RE 2.7.13 #{EM"apt-get source” KITH (EITR) 1BFE.
» make-kpkg ¥4 EE kernel-package #ig4 (2R & 9.10),
- BRITEZ2RE 129



https://bugs.debian.org/1112535
https://bugs.debian.org/1112535
https://wiki.debian.org/Multiarch
https://manpages.debian.org/unstable/dpkg(1)
https://manpages.debian.org/unstable/apt-file(1)
https://manpages.debian.org/unstable/configure-debian(8)
https://manpages.debian.org/unstable/dpkg-reconfigure(8)
https://manpages.debian.org/unstable/dpkg-reconfigure(8)
https://manpages.debian.org/unstable/debconf(1)
https://manpages.debian.org/unstable/dget(1)
https://manpages.debian.org/unstable/debuild(1)
https://manpages.debian.org/unstable/debi(1)
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54 $RIE
COLUMNS=120 dpkg -1 v
package name_pattern FI B RS AT RARERRE
dpkg -L package_name Hr—ECZRERRENRE
dpkg -L package_name | egrep _ "
'/usr/share/man/man.*/ . +" PIH—EEREREL man FHE
dpkg -S file_name_pattern FIELEREZ N E R RRER
apt-file search " " A
File name pattern FIE SR E ILACHE 2 ek IS
apt-file list 7S
package name_pattern SRR ER LA BMAS
dpkg-reconfigure package_name E RIS
iy o gdure ~plo BB R TR E R
configure-debian UEBEEFENERE s
dpkg --audit AT RIS BT AR
dpkg --configure -a FRCAT B BR Y K I= B RS
e e SR — (A I BT R, ST

apt-cache madison package_name

B B e ] PO R SR P,

apt-cache showsrc
binary_package_name

RER—{E U HIEGe B RIaiSEe B A

ﬁ

apt-get build-dep package_name TR BRI EENEE

aptitude build-dep package_name | TEIEEHEAMEERERIE

apt-get source package_name (RIEEREERE) T BJRIAE

dget URL for dsc file (REERERRE) THRIRGEEGE
dpkg-source -x KRB IEEES (F.orig.tar.gz’M

package_name_version-debian.revig

ionogbdan.tar.gz’/"* .diff.gz") PiEEFEREE

debuild binary

RAHR ISR T R EE

make-kpkg kernel_image

Rz ORISR T R E —ER OERE A

make-kpkg --initrd kernel_image

BT initramfs R DRERESETIBE — i DR

dpkg -1
package_name_version-debian.revis

BRI BB R

apt install
/path/to/package_filename.deb

RR—EAAMKIERZIASRT , R, Bl Et TR

debi
package_name_version-debian.revig

BRI

dpkg --get-selections '*'
>selection. txt

f#fF dpkg 4 B HER S BIRIERRE AN

dpkg --set-selections
<selection.txt

{£ dpkg ;R T AL A RIFRGE

echo package_name hold | dpkg fEH dpkg B—EEIEERNEEFEREREA hold (FHE
--set-selections jA"aptitude hold < E% >
Table 2.13: S fEEkid A EIRIR/E
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2.4.2 EERENEIEEER

48 # debsums EEEAH) , BE{FF debsums(1) 54 RIB /var/llb/dpkg/lnfo/* md5sums” FE X+ K MD5sum
1B, B D RRMER. 2RE 10.3.5 X/E3 MDssum B/ER THEHKE

)z
% MD5sum ERERIREHREAZE R , debsums(l) fEAR2TAMMAAIR. EBTAMARBREEEE KA
HAS BRI SERE BRI R R SEH.

2.4.3 TERhEREEBE

FF & & B AE(F A Debian ZA#M testing (3K unstable) A , RATCHEHNNEENEEA. BESFERARE
REBRBRENRISAME.

TR AEA, apt-1ist bugs ATUEGER AL EIBEE bugs , 7E1EIB APT RAF4RE , ©& B E#4RE Debian
BTS #£HEE bug,

L apt- listchanges 884 , #E{EH APT RETFHARRFE € 1ENEWS . Debian 32 EEHHE.

244 BIWEBTEN

RELHIBIE Debian 484 https://packages.debian.org/ B SHRIBOEREEMBEMNT L , BRIMKEREER
BERNTTIE,

grep-dctrl(1) . grep-status(1) #1 grep-available(1) 5§4-# A2 5 A4 Debian k& aiFHE R MTAIER.

“‘dpkg -S file_name_patternRESE AKX RSB AAZERNERELTE , HILEKKATEEH dpkg kK. B
B R AMAEEENTE SIRE AR,

MRIRFEEY dpkg TTEREITEEMRNES |, IREEFE/var/lib/dpkg/info/"B$% FEITgrep -e regex_patter
. Lﬁﬁf RTEER S FUTE E%*Dtc%%ﬁifﬂx%q:'?%;ﬁ??%&%ﬁ%ﬂo

MRARADIE D R I ARAE | (RIEX{E M apt-rdepends(8) .

2.5 Debian #iEA NI EIE

SEHRAIHKEEE Debian B IEASIRMNEE TAEEID, 15 JEZALE BRI SIAR R — Lok 3 m R
251 HERETLER

F(E 31 ThRI TT B RHE R EB 777E Debian M ubi“dist /codename” N , Flan“http://deb.debian.org/debian/”
FERERASETT VB IRAE BIE R KRS, HPH 6 BERMTER.

AT BOERRE  ERENERETD , BETERMEFARET NENER.

2.5.2 TJH/E‘Release’tiER R HEM

IR
JEfERe lease tER N2 E secure APT R4 N KIERIEIER .



https://manpages.debian.org/unstable/debsums(1)
https://manpages.debian.org/unstable/debsums(1)
https://packages.debian.org/
https://manpages.debian.org/unstable/grep-dctrl(1)
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BE i E e

Release BITIRETEJE RBRERAMTEE S

Release.gpg BEITHRTAE ﬁR;ﬂ%}’%age BENGZEER  ERERE

Contents-architecture FITRTEJE FIL AR T AR AN ERREE

Release BEEBTIREE/EBHENIE | BiEmaEH apt_preferences(5) i
P HA

Packages E{Eﬁégiﬁﬁlgﬁl_ﬁmﬂ%% 4% debian/control 5 #AHM4D

Sources %L%&ﬁﬁﬁ/lnﬁuﬁi/ﬁ?ﬁﬁéﬂém 457 debian/control %15 EAEA

Table 2.14: Debian t§RETERHAR

#5E Debian &3 ERABILEIE —(E B4k ‘Re lease’fE3 |, Flan“http://deb.debian.org/debian/dists/unstabl
AT,

Origin: Debian

Label: Debian

Suite: unstable

Codename: sid

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

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

Architectures: alpha 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
9469a03c94b85e010d116aeeab9614cO 19441880 Contents-amd64.gz
3d68e206d7faa3aded660dc0996054fe 19203165 Contents-armel.gz

7E
fEE 2.1.5 4 , {REEFAEEIRIKME R suite” F1"codename” H)&EE, “3¢1ThR "4 FA &K [RBF5% & "suite” F"codename”. fiif
HHERERMNGEE area” £ , @#3#£"Components” .

JEfEtE3 Release” 5EEM , BN secure apt [N LRAEKERTE |, 1 apt-secure(8) FEITHIR,

s INEEZBIERRelease. gpg” EHTAEIRZEIER Re lease” FMEEH] Debian HERE/AME .
« /\BA Debian fERE/N\GREIBIB L debian-archive-keyring Eiim K LiEE A,

+ secure APT Z# B ENERE FEMTAEIEZR Re lease” T EME., MEEEBFEAE| T "Release. gpg” HER A
LHEY) Debian FERE/NS.

* fiF"Packages” M"Sources” tERHITTEME HTETAE Re lease” FE3 42K MD5sum ERESTE . FTAERESEIESR
TR "Packages” #1"Sources” f&X 2 M MD5sum {E3KERE. 2 K, debsums(1) FIE 2.4.2.

« FMEZAEELATE MDSsum EiHFEE L /) CPU , (/] MDSsum {ERESRE 5 —E# e R , ERAMER A KR
ETAEMRelease” 18R , BREATNRMBIFRLMNRER , HATLBRIFHKAEE (B RE 10.3).

i

WMRIFFFR GBS RS T signed-by” BIE , B FHMTERE Re lease” R AIEETE TN/ AMRERE.
73R B 25 53F Debian HRERER.

=

Bk



https://wiki.debian.org/SecureApt
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ET VN
NER{EA apt-key(8) S REE APT &4,

B, PREE(E A gpg F LS "Release” I5TEM |, {F /A "Release. gpg” FERFN7E ftp-master.debian.org /M
] Debian FERE/\8.,

2.5.3 tEX[EER ‘Release’tEx

7R
TEREEK‘Re lease R4 F{E apt_preferences(5) B3R AN,

FRAEJEIR ' Release” 1R , R B EEIRYIRFPIEE , LT "http://deb.debian.org/debian/dists/u
Z"http://deb.debian.org/debian/dists/sid/main/binary-amd64/Release”,

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

( ) EE
HiA"Archive:” Z§) , &%I4%8 ("stable”, "testing”, "unstable”, ---) F§jA Debian archive , M{X
8% ("trusty”, "xenial”, "artful”, ---) i Ubuntu archive,

HWENTERE, bk experimental # trixie-backports, EfiBEEREEELASHETRE  EERAT
EBAMNRTT , BlANfE"http://deb.debian.org/debian/dists/experimental/main/binary-amd64/Release”
HEA LT EESME—1T.

Archive: experimental
Origin: Debian

Label: Debian
NotAutomatic: yes
Component: main
Architecture: amd64

S TEMEERERA NotAutomatic: yes”, TEERHK Pin-Priority {2 500, M i4A "NotAutomatic: yes”
HUSIRAEERE, TE:R M Pin-Priority {2 1 (2R apt_preferences(5) #1§f 2.7.7).

254 EEARKECKITER

E{EH APT AR, 20 aptitude, apt-get, synaptic, apt-file, auto-apt , FFIFEEHE S Debian FER
FEENERER A IS R, B LA R RS 278 |, MRS IREREMM distribution, area, architecture
HELB—X. (BRE 2.1.5)

e "/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_Release”
e "/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_Release.gpg”’

e "/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_area_binary-architecture_Pac



https://manpages.debian.org/unstable/apt-key(8)
https://ftp-master.debian.org
https://manpages.debian.org/unstable/apt_preferences(5)
http://deb.debian.org/debian/
http://archive.ubuntu.com/ubuntu/
https://manpages.debian.org/unstable/apt_preferences(5)
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e "/var/lib/apt/lists/deb.debian.org_debian_dists_distribution_area_source_Sources”
e "/var/cache/apt/apt-file/deb.debian.org_debian_dists_distribution_Contents-architecture.g
(apt-file)

B 4 FEERNER Z A MK APT o=, WHTUE A “apt -get update’z‘aptitude update’#Edp
LI ETER. MRERIIKXFPEHEN deb™fT , AI'RIEE ZRERSEITEHN. MRERIIFXPHEHEN
“‘deb-src™{T , R BRIARE &R BRI @ BITEH.

"Packages” #M"Sources” T ERHER B EHF ‘Filename "z , F5m T B FSAERMMGE. BET, B
LeEr 38 B AL — A poo L/” BERET , EARKTT ABCE S AR AR AR {5%0 .

RISE TTERNA MBI AT AGER aptitude RETEEINKERS. FFRIRTTES grep-detrl(1) AR S kg
B FI AR TTE R AR AR,

"Contents-architecture” TTERINAHILR |, kot apt -file update” B , B EMNET 4 BRR. 2
B apt-file(1). (auto-apt f’Contents-architecture.gz” ¥R A BIEGAERARRAMARE. )

2.5.5 APT HEIZEMRE

BT RIGEFITTER , lenny ZERAPT TRESEEAMELENTIMEENHFE/var/1ib/apt/extended_st
&+, APT & REMFER BEIR M TEEIEE.

2.5.6 aptitude FHEXEEAIARE

BT BRSNS | aptitude S5 E S EAREEME MG/ var /1ib/aptitude/pkgstates’
o B R AEY aptitude (.

2.5.7 EREHNEHEBENAHMEIA
FTEIEIR APT ¥ St e S B AL BB (1215 /var /cache/apt/archives™® , HEICMHIEHk.

aptitude WIS EMREUIE R EIRKERE , BEFMFE"Options” —~ "Preferences” TFGE , WA NEBREMREE ,
"Actions” FfJ'Clean package cache” zk’Clean obsolete files” KHITiHHIEIE,

2.5.8 Debian B BIELTE

Debian SIS AERBHIE B TBAEHE.

asmAl 1 HFBAE
—EFEREE, (JFFE deb) package-name_upstream-version-debian.revision_architec
‘A = = — \; [_,,El,g . . . . .
(Fgl;\ﬁdjgﬁ)n) installer (1T {u/ H#HE R package-name_upstream-version-debian.revision_architec
FIRHEEAE R (LFIRIaS) package-name_upstream-version-debian.revision.orig.tar
1.0 [RIGAEEFE4 (Debian %5&) package-name_upstream-version-debian.revision.diff.gz
: = LTl i
% ?Dégi::rt lajtzé;ﬁT BILR) RIS package-name_upstream-version-debian.revision.debian. t:
- RIGTREREE R (GREH) package-name_upstream-version-debian.revision.dsc

Table 2.15; Debian Er32 G & FB45HE
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AREILIF ATRRFT (ERFRRN) FIEIARE
package-name [a-z0-9][-a-z0-9.+]+ hE
epoch: [0-9]+: Bp:
upstream-version [-a-zZA-Z0-9.+: ]+ JREE
debian.revision [a-zA-Z0-9.+~]+ E

Table 2.16: Debian #8614 FE~H&—E T MERRFIT

2N
EHEENR T EARNFRGIHEER. EZRNEHFSE dpkg-source(l).

E
YRAT AR dpkg(1) fe #tRTES e B IS BARA, 0., "dpkg --compare-versions 7.0 gt 7.~prel ;
echo $?".

*

debian-installer (d-i) £/ udeb {EAE K _EMHKRIBEANRIES , TMIFLIEK deb, —{E udeb HIZEREK deb
REIGBPZIEE T —ERBERNS (B4 |, RMEETHRR IR REREAERKWEK. deb # udeb #iE
AEHEMERRIGBLERE. URRMN.

2.5.9 dpkg1E4S

dpkg(1) ;2 Debian &#gAEEFRKEN TR, BIFERK , WA/IVMER,
ERE L & package_name’(EESENF , dpkg BB TIIRIEFREE.
1. 4 deb 18X (FER‘ar -x)
2. {8 debconf(1) $\fT“package_name.preinst”
3. MEIEARERART (FER tar -X)
4. {£ 8 debconf(1) B\fT“package_name.postinst”
debconf R#IZHAEA 118N #1 LION (F 8) IEMIZHENFERELE).

“status”tER ML FIAN dpkg(l). “dselect update’fl“apt-get -u dselect-upgrade”%T E{FHA.
HPIEEFES grep-detrl(1) ATRAE S “status”f“available’ Tt ERI K AHE] AN,

N
1£ debian THERFIRIE T, udpkg 54 A BIRL udeb #3284 , udpkg ¥54 2 dpkg F54H—ERERA.

2.5.10 update-alternatives 54

Debian A#i{f f update-alternatives(1) FE{F B T UARZ T LR S BEELFEN. 120, WRERFTET vim
M onvi g, FROTRAE vi 5B EHIT vim,



https://manpages.debian.org/unstable/dpkg-source(1)
https://manpages.debian.org/unstable/dpkg(1)
https://www.debian.org/devel/debian-installer/
https://manpages.debian.org/unstable/dpkg(1)
https://manpages.debian.org/unstable/debconf(1)
https://manpages.debian.org/unstable/debconf(1)
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[ES N
/var/1ib/dpkg/info/package_name.dopFEsARHEER. ({FAEEHH)
/var/1ib/dpkg/info/package_name . |iBkE IR LT B I A0 B 5%
/var/1ib/dpkg/info/package_name . mBRHMEIZ A% e FFE 2 () MD5 Mo 8
/var/1ib/dpkg/info/package_name . rEiB <o 2 BloITHRIER L Al 6 S5
/var/1ib/dpkg/info/package_name . joBBEmBE = 2 Z O THIEX 1L B TE i
/var/1ib/dpkg/info/package_name . jrivi EEI& 2 BIH THIE B Bie >0
/var/1ib/dpkg/info/package_name . oBGEMmSIE Z ZBITHRETEBTESTH
/var/1ib/dpkg/info/package_name.doffitglebcont A& e T ATESTE
/var/1ib/dpkg/alternatives/packadeupdaee -alternatives FESFERHRNEREN

Qlolololol 3~ 0

/var/1ib/dpkg/available AR AR AEER

/var/1ib/dpkg/diversions dpkg(1) FHRERZENEN , B dpkg-divert(8) 5%:E
/var/1ib/dpkg/statoverride dpkg(1) FRRFERTREER A& , B dpkg-statoverride(8) ;X5
/var/1ib/dpkg/status BB IEBRITREEN

/var/1ib/dpkg/status-old “var/1lib/dpkg/statusfaxRE—REHD
/var/backups/dpkg.status* FE_REH , DAk var/1ib/dpkg/statustEx & ERNER

Table 2.17: dpkg B HEEEE

$ ls -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 EE AL/ /etc/alternatives/” BB IR M REAL AT E AOIRIE EIZREFEMA"/var/1ib/dpkg/alter
B mAMEERE .

2.5.11 dpkg-statoverride 54

ERR—EKIE A , B dpkg-statoverride(8) TE 1R HLAIRREB K , BEHF dpkg(l) HIERERARNBESFTA
W —E77A. RERT - -update” BIA , WHEREE , ARZEREBOIARE AN EEIMER,

( ) EE
iﬁ’igﬁﬁﬁ% chmod 3 chown 164 HHE B YK EFEOEZNEETIF T |, IS E T IREEBHR
B, fHEE.

)
FANFERERTHER—F , BFE LA AR dokg FRIEREMERREMMG  BEEE , KES.

2.5.12 dpkg-divert 54

dpkg-divert(8) t§ 4R HANEREETS , B181F dpkg(L) IERAREZHTARME , MERKEEHB KU E. dpkg-divert
BRI EMERESN, TERRREEAEREMEES.



https://manpages.debian.org/unstable/dpkg(1)
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2.6 RIBRNABZTRE

EPITHARSARER RS , RAEE B GBI ERNERe B e ETRENIBE.

=z
e

THEHM—LETEARRSNERK, FEHEHRETES !

2.6.1 AMBERNEREFA

R—ERE GUI BRXAEERHW LFRATHREZZIEAEE , REZRRERENAMEEER (REEILN) iE
gﬂqoﬁﬂn%Eﬁ%ﬁﬁﬂﬁfﬁ?ﬁﬁ%ﬁﬁﬁﬁ?ﬂ?ﬁ%i , MEEEERMEETEE. (ER—EITEN bug WHITAEER
SWRE.)

& TWIETRE , RIEZFEFAAR IR ASARREIE R A BHTAE) GUI 723X, R RE R RBIE B AL RN B UE 2 1K
EHRECER. AEPMERIRT.)

2.6.2 HitEERIREER

HRLA S RMRERSEER | AEFNIE AT IRMSEER |, Lhan APT B9"GPG error: ... invalid: BADSIG ...",

=
Faé Gt
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EEHIT’sudo rm -rf /var/cache/apt-cacher-ng/* ”,)

2.6.3 {# dpkg FELHEITHIE

dpkg ZIFERENBIGE TR , CRAERBEKERIFHIT.
REBAPIERER foo MESBIRIRT , FEWBE.

RA] ATERR IS EIRER B §% :“/var/cache/apt/archives/"HIkFIEK) foo BB bug R4, (ANRIKAET,
YRAT A FEZRE https://snapshot.debian.org/ I FEE , it BEHKILAREUNEEN SRR ERTE.,)

WMRIREESARBN AL , RATUEIB FIFES R LEE.
# dpkg -i /path/to/foo_old _version_arch.deb

REAFMRFEEE , TERERARRRRIEE , W EREMMARBM , #RA]UEA dpkg i)' - -ignore-depends” - -1
AMHCRIARBAURE, MRFERMT  QBIRWERES B EKERR. ELMES R dpkg(8).

)z
WRIFHARBERIRT , REZR AR TEERD —AR2KMT (BRE 10.2) T -RLHFNREK. &
RRFE DB M RBIFIA.

N
MRIFERIRRB , RATAMERE SN APT AR BERS , MERE 2.7.10 PHEHAOAE.



https://bugs.debian.org/1003865
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2.6.4 FRKBIEEMRERM

MRARIEB sudo dpkg -i ..." WHTE—(ELKEGIAL , MARREMKERTEERES , EEKESIEE
BRI TRK.
PRIEEREMAKENERIEE , ERFEHA sudo dpkg -i ..."KBBFEMA :

# apt --fix-broken install

RiE , ERATIGSRKRE BN R,

# dpkg --configure -a

2.6.5 AAMEHERNAERIES

RIS BB AR | ThAnaR aptitude(8) Bk apt-get(1), ERKIEBEKM , EHIRMRAERE  FeE8AEREK
wmig|. R 2.1.7).
A BAEE A SR EJZ%%}E%‘IEE.J%ETT BHEERERSE , (BRE 2.7.6) , HEHIR R EEREIEEK

BN, MRAEHIFHEREZRRIERT , {RIEB aptitude(8) B apt-get(l) Tk iL4 |, dpkg(l) FEH AL AAREAE |
AT EBER , YRGB ECEHFENER.

TE
@ ERAE=AHREAEEHERNAGAR , RAHIEBER root Al EBTAHEZ E S SISREME RN RS
WAETE. dpko(l) 54 RABIIEARERNEZETA.

ATASEIE IBMIFRER S AT BRNERIEH |, old-package , KARRIERESE RN HERE
$ sudo dpkg -P old-package

2.6.6 BRIBRNHISEIESIS

AL ARSI — BT SN R EIFER | IR ASIIFERMN SRR IR BRSAEE AR 2K EMNIT
7, WEBMARENBIEA. E—ARESET MRS ST HHEERE , 2RI AT T REMRr e
B, RIEELHE , HELEHEERT.

¥t package_name MR BEEITESMEMIE | RIEZMRIR T IIRERS 15405,
« "/var/lib/dpkg/info/package_name.preinst”

« "/var/lib/dpkg/info/package_name.postinst”

» "/var/lib/dpkg/info/package_name.prerm”

» "/var/lib/dpkg/info/package_name.postrm’

EATIIRKZAIE , B root AmiBHRIRINERIS BITE S8,
« FEATEFIE AT A L $ARAT

o FEHEEITIITENIE | | true” ] AstbIE1SEALTh
Ri& , ERATIGSKEE BN ikt s

# dpkg --configure -a



https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/apt-get(1)
https://manpages.debian.org/unstable/aptitude(8)
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2.6.7 WKEWEEEZESR

WR“/var/lib/dpkg/status’HAEERRLIREER | Debian RS RRBREARZFENUY ZRNEELE. S
{ijA“/var/1lib/dpkg/status-old”’sl“/var/backups/dpkg.status.*"EHK“/var/1ib/dpkg/status’tg

e

#8"/var/backups/"NE—EEERHENERZ —EIFEE , RAEEBHEE THZERNARER.

WABREMIEE , RERHDRREBENE, IMELERY/var//FHRAEER , (RKERTRAR“/usr/share/doc/”
B $% K 1B — L &K S| BREI TN RS,

EFRERN (RE) AR,
# mkdir -p /path/to/old/system

YEE R HIEE /path/to/old/system/”,

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

H HOH K HH

REFAATUMRIBHISBEAWIETRET . (TREEF— LIRS aRTE , flin texmf”,)

2.7 HISEERTT

EREW , 1 trixie BBE |, EEEERRNIRSIRGIF , FRHETIRIE"/etc/apt/sources. list” #&IK.

271 _H{EHEEKENHK?

{&&“/var/lib/dpkg/available”#1“/usr/share/doc/package_name/changelog’ ¥ KsEEE M 2R
HT AN SR EEENREESE RN E —MEN— L& , EREENER LEEKRERT, devscripts #igaH
#) who-uploads(1) T4 R Debian JE# S AN ERE 5%,

2.7.2 [R%) APT I THIAR

ANRARABIRS) APT BT #SERZ 800Kib/sec (=100KiB/sec) , {RIEZE T HEABKE APT WHFARZH.
APT: :Acquire::http::Dl-Limit "800";

2.7.3 BHEITEMALRKES

apt i AABET K cronFELSHE /etc/cron.daily/apt”, EXEBA T F kLA, 7T %% unattended-upgrades
LA KGR IE (ETE RS |, [FE Rt B BT HRE L E,. ATRUBIB /etc/apt/apt . conf . d/02backup’fl“/etc/apt/apt.
BB ETEES , MHEIRAAAIA“/usr/share/doc/unattended-upgrades/README 1,

unattended-upgrades ®ESAIF R stable RAEMNLLEH. WREBFALIRE stable REAIER/ N
AREFRAERZLETBENT2IRR , REZEEERBEEN , FAiisI BT,

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

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

APT: :Periodic::Unattended-Upgrade "1";



https://manpages.debian.org/unstable/who-uploads(1)

Debian 2%F 67 /249

MRFHITHIE testing 3k unstable &4 , REZASREFAEEEYN , RACEECSEXXIBBARS. IME
HAIERRH) testing 3k unstable 1FR T , ROJEEKEARIR AT PSS B AS AT EX TR IR , EACE S| %3N
.

APT: :Periodic: :Update-Package-Lists "1";
APT: :Periodic: :Download-Upgradeable-Packages "1";
APT: :Periodic::Unattended-Upgrade "0";

2.7.4 FHHFMM@EIE

stable-updates ("trixie-updates”, 7 trixie-fE#&-stable # i@ FE) # backports.debian.org R ERR T
stable [REISEEHN.

AT RERELERE , {REEM"/etc/apt/sources. list” FEREB A T HRKERES R,

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

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

WARFELE"/etc/apt/preferences” HERPEINILIE Pin-Priority {H. EFMAFT AR , FERRFAEIRM T EEEN
BH GRREN 2.5.3).

s B RENESEAZTIIER trixie-updates IR EFREFE LM,

+ RAB1H trixie-backports #EEEFFHTENEHREAA @IEIB trixie-backports EREFRE|FHEGE
4,

E{RAEELY trixie-backports #EREFFEMRIE—ER I package - name” HIERIE K HAK I BHIHE | /RIEZ

EREREREZRIIN—E -t 28,

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

( ) &
ARE1# backports.debian.org fERERE KL HILE, TREME REEAKMEER., BRBRARTZEEH
2.1.11,

2.7.5 SNEERBEBIERE

ﬁgtl:

FRBERL/ D, SN IR ARRAEH0 root FFATHE, #RIEM RIEFATEMIOSNIIL R, BRAR
Z2RE 2.1.11,

REESAfE AR L APT K {E 3 Debian MASMIEIGBIERE , HEMAZIRIIR , WIBEMIERESRK
N'/etc/apt/trusted.gpg.d/” B$%., 2R sources.list(5). apt-secure(8) 1 apt-key(8),



https://wiki.debian.org/StableUpdates
https://backports.debian.org
https://backports.debian.org
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2.7.6 MEM apt-pinning RIE & SR EERIER

HE
@ WRIBREREREST T EREQEALY Debian BEARITIRFIXIEN , IRT BAXIERERERSIRAEES A
46, B30 stable f security updates 1 stable-updates,

EEAE—EST , ERAEIRA testing KGR , IRIEAATE unstable EEINAHN LA AARA.

FRlFSE " /etc/apt/sources. list” #83% , {F2FERE—K unstable” #EIThREIE,
. ¥\fT"aptitude update” 54

KB RIE"/etc/apt/sources. list” #X |, {F2F5M testing KL,

1.
2
3. YT aptitude install package-name” 154 .
4.
5. $ifT"aptitude update” 34

FREBAFIAE , FAREEEN/etc/apt/preferences” HEX , i AREEIE( apt-pinning, {BEEFIENA
EAEE RRXEM),

=

EERRESERIRNER , A& Debian S EHEREIE L MKAAY , FTMRNABC EMAASMERE.
WMRMIE HF AR | AR TRESIRR. (RUARAFINELARERT BRI E K. EREERAH
ERBERT2WRNERME , RUASEMREERE.

RA RIS E T BB BN — BRI T,

» FTERBIKIE (Architecture: all) RZIEREIRIGH.
- SO SRR ER
- WRERMIALE | ARRAEEE AR T
« ZHAHIBEE (non"Architecture: all’) B GTIMRSIN , BHRERERN.
- FREIRAMMANE (25E Libc")
- B2 BRI A AR
- Ha> ABI ORI
- C++ ABI IRAREHE

%Tﬁﬁ)\%ﬁ@ﬂ‘]kzﬁz SEMRR , —LRENFERN " EAHREAA TSR TRNFEELE, REREZ
RE ABI RS MREEE.

)
FRIEA T SRR S BORRBS A , 3F Debian HEEERE _EAHKBEES E—ERNEE. RHEEANEGH
FERAIYRE BT Debian RFEMBNLZERHAERAR. (BRE 2.1.11),



https://www.debian.org/security/
https://wiki.debian.org/StableUpdates
https://zh.wikipedia.org/wiki/應用二進位接口
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2.7.7 £/ apt-pinning FEEIRRA

B
HF A apt-pinning 45 ERERILBANIE, (RUSBREREERE  RERERES,

%" /etc/apt/preferences” iR , APT R4fE RIRAF S IR IZHHN ] ARAERRERA. E2IEF 5k
R, W2 APT RRRIEBINERAIE. FTEBAENERESS , WAEK /etc/apt/preferences” {3
b, —EREERIEABBERBNEER , SR NotAutomatic , I HIEE GIE.

EFZIN
FRANF S p b8 R B AT AR BS 5% |, I F2nF , "dpkg - -compare-versions verl.1 gt verl.1~1; echo
$?" (2R dpkg(1)).

MREERRSIBERET REAEE (B R 2.7.6), RATNEBE"/etc/apt/preferences” ERIBEHF
BB AR R AN E L A EUR B4 E%&B (@0 apt_preferences(5) P AT/R) K EENMLIE LA FIERIE. B
&4 apt-pinning,

S8 apt-pinning @48 , (A2 Debian NEHEREIE 2 MRASM , FTMAN/EBC HAHAAM, apt-pinning
ETETEMIRE , REREREERE.

HERERRK Release 1R (B2 R 2.5.3) £/ apt_preferences(5) KR All. 54 Debian & Ft%%RE 1 Debian %
LFE5R[E |, apt-pinning R7E"suite” £ T T{E. (IE25H Ubuntu 3 EARE).) 4120 , #R7E"/etc/apt/preferences”
HEREm , ATMEMPin: release a=unstable” , {BREEFM’Pin: release a=sid”.

E £ A3E Debian (ISR E(E A apt-pinning —E S | (RIEZIRECMIMAEMATSE. 6120 , Ubuntu F1 Debian
ERREIRAE—HH,

7
BMERES/etc/apt/preferences’ #% , 74 apt-pinning fSENERT | IR AT LU/ TAREHERRM AL
T (BRE 2.6.3 & 2.7.6),

T 2RI apt-pinning BATHIEHLREA.

B e S EIRTE"/etc/apt/sources. list” f#EREMER , APT A4 0] Bk iS RIRAEEERE Pin-Priority &
BAH , (ERAFHREISEAMRIERA. 21R—EEISEH Pin-Priority K74 1000, & ERANIRS A RBEF4R , BABAT &
I EfEARTNEE (2 RE 2.7.11).

SG{EEEE A Pin-Priority {E27E"/etc/apt/preferences” #ERF ) Pin-Priority” 168 &k & £ & A B NTAR
fH.

Pin-Priority apt-pinning HEEBHKTE

1001 TRZEeE , FERE —EERTEENTES

990 REB R ThRIE R ERTARR (R

500 RER RERENTERE

100 FA7A NotAutomatic 1 ButAutomaticUpgrades & X E R TER{E
100 ARERRuER

1 FA7% NotAutomatic 5 &= TR

-1 RIERIHER , RN T E RS

Table 2.18: Fii% apt-pinning FATHHETFEER] Pin-Priority {H%13%.

EHEIRAERATE | SRR SFHRIARRE | HI40: "apt-get install -t testing some-package’



https://manpages.debian.org/unstable/dpkg(1)
https://manpages.debian.org/unstable/apt_preferences(5)
https://manpages.debian.org/unstable/apt_preferences(5)
http://deb.debian.org/debian/dists/
http://security.debian.org/debian-security/dists/
http://security.debian.org/debian-security/dists/
https://www.ubuntu.com/
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NotAutomatic 1 ButAutomaticUpgrades [R5 2 s SR r{7HE%§J:$*§JEi&EQ Release £ R KK E , (B RE
2.5.3) , FEFEE"NotAutomatic: yes” fl"ButAutomaticUpgrades: yes”. M NotAutomatic #fﬁjmﬁa#’f
{7 fR =5 _EAIIE R B K Release fERKERE , (ERBE " NotAutomatic: yes”.

KBRS ERIRNEIEEA apt-pinning 15 FTUE@ apt -cache policy package” 548N

 "Package pin:” BHSERITT , FId TERIEBARAM pin , 20R package FEIR pin 248 XE &, 120, "Package
pin: 0.190".

s /RB"Package pin:” RITFETE , ARIRE package MEIHKTE =
« £ package #EAf Pin-Priority {ESI#EFTERAF R AIE |, bbin , 70.181 700"
« 0" BINVEFBMATRHAE , WRIRE package HEAKIEZR. 40, 0.181 0.

« t4RE (f£"/etc/apt/preferences” fEREA Package: *” {E) i Pin-Priority {8 , FIEFTBHERERISHZE
1% , 640 , "100 http://deb.debian.org/debian/ trixie-backports/main Packages”.

2.7.8 [HILEREHNHIEARNRE

i
#

=l
#FH apt-pinning f 4 HEEEEMRLEARMFE, RO RERSEEN  RIFEES

MRAER S| AHERHUF RIS | (RUARIL/etc/apt/preferences” fERIL BRI T H/REIAMRIEIE IR ATH
BPERMES |t 15 LLER S A,

Package: package-1

Pin: version *

Pin-Priority: -1

Package: package-2

Pin: version *
Pin-Priority: -1

2.7.9 {FHA%A unstable B2 AHK testing hRA

L
#FF apt-pinning 45 E S E MR KR, RNCARRERERBEN , FRIEHETEE

T R—{ERFA apt-pinning FATHIGIF , E{FEF testing AFR , BIR unstable A4S E IECHT ) LR A SR
BANBE R, REZIRINTHA/RKTE/etc/apt/sources. list” fERPIEFTEFTENERE.

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

RN FTRIIERE /etc/apt/preferences” {8,

Package: *
Pin: release a=unstable
Pin-Priority: 100
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EREENFAR TR unstable #HE Ed kK package-name” B RE KRB AR , (RBITHAE"-t" EIE
(unstable 4 Pin-Priority {652 990) K BRI TIRNTES

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

EWFRBCT , B\fT apt-get update”F1"apt-get dist-upgrade’(@i& aptitude safe-upgrade’fl"aptitude
full-upgrade”) 64, €1 testing IEREFHE IR testing EREREMFIEEI HR unstable tERE
FHRABLEAE unstable FERET R iNEGE A,

*E
@ INGRELEBI/etc/apt/sources. list” R testing” HERE, NRERPEH testing” |
APT R &FEAEMHMM unstable FEEEFREIEA,

R

KEEeE ERIRER , EL:HEis/etc/apt/sources. list” #§E P unstable” #ERECs%. EHATH
A BRI /etc/apt/sources. list” HERFP IR L ECERM & A FHRAEIE HESR RIBFHLE L T ALEtE unstable 1%
RESRZHENEIEMER unstable FHR.

EF N

0 R’/etc/apt/preferences” #% F &’Pin-Priority: 17 # { T’Pin-Priority:100”, BJ
{§"/etc/apt/sources. list” #5E P "testing” iR ¥ MIf& T , Pin-Priority {524 100 2 &Kk iE
HAE€EB unstable tEREFR.

RIRFHE B BNIRAE unstable EELAFTKINEREE , MARRKSABERYIANWERIA -t unstable” , fRIAERE
3"/etc/apt/preferences” R , WAEZFERTARNE T HEMAZIEMIKSIH FrA AL LA,

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

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

T EASEREHERSERLE Pin-Priority &, #5120 , A7 {FHA&IK unstable MBEICAR"Debian Reference” ,
fE:Z1E"/etc/apt/preferences” 8RB AUTIEE.

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

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

He/N
B{&¢7fE AfKE stable tE3R[E , apt-pinning BATMNA R B WM. RIBKAATIALES , 1t unstable ERERK
R HE—ERREM.
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2.7.10 {FFH%H experimental E#EfIH unstable fR4A<

s
#

=l
HF M apt-pinning 4B EGE ML ANHIE, ROABRSERSERNA , FIEFEET

ER{ER apt-pinning 5 —E/RA , ZZRBIEZEF unstable J& , BEET experimental Jg, sZIR0] A%
2 EHEHNEIEE. SEBATE/etc/apt/sources. list” FERFPHIFIFRAT:
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

B4 experimental JREIEEEh (NotAutomatic) KR (B2 REN 2.5.3) , EFEE&M Pin-Priority R E A 1 (<<100)

. WAREEL/etc/apt/preferences” tERFERAE Pin-Priority {8 , RHEFEE experimental J& , RIHREE
ETREHR B AR R E T ERea.

2.7.11 &R

ESH:_

%ﬁ?ﬁﬁ apt-pinning & 45 € GEMLBRNEE, ROARSEREERA , FIEEES

A=

(&4 1E Debian 385t LA E AR . (EESERIWREBRETFTEMN—HHLTIE, BEILRIEEER

g[&g&f% El]m‘%:;;lf/ﬁ B, HREZEARSG , REEEREBREREBENTBEEEZEN jﬂi@ﬁﬁﬁ“i
RIE—1E ES

PRETRUBIB IR HHR B R AL PSR ER R ERERE (2R 2.7.7) , RMERBNARKE. THE—EHE
A%, AU Z TR “dpkg -1 broken- package_old-version.deb”?‘aé\ (BRE 2.6.3),

1#J"/etc/apt/sources. List"HEEF G N HEABREM unstable 1T,

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

EATERATERE , RMBAER testing,

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

AT HRINERE /etc/apt/preferences” XK.

Package: *
Pin: release a=testing
Pin-Priority: 1010

#HiT apt-get update; apt-get dist-upgrade’{FE{EZRLGHREEEEIAHIIER
EZERRIE , Bl&/etc/apt/preferences” E{EEARKIESR.

LN
BER—EFHIE, B (REERK ) ERESMKIEE , KBMKHEE, RUEREFEBMRMRE— L
BRERGIER. FEFFREE Linux £, AR, udev, PAM, APT AR MBI BE B LK EFIAERENR

£
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2.7.12 equivs {5

ANRARGE B IaREARE T —EFE A Debian KIS , RIFHE MR —EEIEAZAM Debian #IEE (*.deb) Y

FRFLNIERE.

N RRIBIBN BB — AR T REE /usr/local”, {REJBEERF M equivs fEARE LB RKIME HREK

LGRS

Package: equivs

Priority: optional
Section: admin

Description: Circumventing Debian package dependencies

This package provides a tool to create trivial Debian packages.
Typically these packages contain only dependency information, but they
can also include normal installed files like other packages do.

One use for this is to create a metapackage: a package whose sole
purpose is to declare dependencies and conflicts on other packages so
that these will be automatically installed, upgraded, or removed.

Another use is to circumvent dependency checking: by letting dpkg
think a particular package name and version is installed when it
isn't, you can work around bugs in other packages' dependencies.
(Please do still file such bugs, though.)

2.7.13 #ZIE—{EEIEEBE stable A%t

Sy =z
==

HRARESR , FEARTEEMRIEBREEATIE , MARTERIMFLEHE,

HREDTHRI stable A% , ERRBEAAEDITIRIETENHSE —EXREORTHNERE, EVIBRLRAKE

FZERAEHIEEAER.
1£ stable &¥i“/etc/apt/sources. list fERPHIETINEE .
deb-src http://deb.debian.org/debian unstable main contrib non-free

T R A BT B E RS ALY T HIRERE R,

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 H HHHR

IRBEMEBA , T backport (LA EH —LT AMIKIE, , 120 dpkg F1 debhelper,
BUT FHIES.
$ dch -i

EHRIEBARA , FA04E"debian/change log i i—1@"+bp1”
BT HBKEETREAT N EMRERRSRT.

$ debuild
$cd ..
# debi foo*.changes
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27.14 FI APT I{UR{AIARE

R %005 248 Debian {5 RENFEEIREFGMNEKIAR , EFEETZ LAN LNASE |, 2 APT $1E—E43
RIREMRSEEIFEE. APT AJRUEBFRECHKEAIEA web (http) RIF@EARSS , K120 squid (2 RE 6.5) , 4AE
£ B apt.conf(5) F1“/usr/share/doc/apt/examples/configure-index.gz”, IRIZFEE ‘Shttp_proxy @&
Z“/etc/apt/apt.confHERFPEENNRIEF R

JE#845— 26 Debian HEEMERRIETA. (RIEZEERTMZAIRE BTS.
Rk AT PN
V:0.31, 265 | # Debian EAtAMIFIAISHRETRIVAER (Perl 722X)

1:0.36
apt-cacher-ng V:4.0,1:41 | 1968 | HEHREAHRINAIE (C++ AR=ifEN)

apt-cacher

Table 2.19: Debian f5RERZEHANRIET A

TE
2 Debian ESTMISEEAHEN | SHEAMAIET AAG EERBAGE ST RERE | S8
BRI EA(ERS. 5—oT , BRI web (http) ATE{AMRA B3l A EAS S mUE,

2.7.15 EZEAREARERNF
RATE PR R A BRI E S .

- RRABEENEREIMS

- aptitude(8), dpkg(1), tasksel(8), apt(8), apt-get(8), apt-config(8), apt-secure(8), sources.list(5), apt.conf(5), and
apt_preferences(b);

- K EH apt-doc FiZEM“/usr/share/doc/apt-doc/guide. html/index.htm1"#1“/usr/share/doc/apt-doc
- kB aptitude-doc-en BEEEK“/usr/share/doc/aptitude/html/en/index.html’,

* Debian tE&XEME AEAXH :

— "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”,

+ % Debian {§ &8} —{# Debian #2EHHE
- “Debian 4#:EEFE/E".



https://zh.wikipedia.org/wiki/Local_area_network
https://manpages.debian.org/unstable/apt.conf(5)
http://packages.debian.org/sid/apt-cacher
http://qa.debian.org/popcon-graph.php?packages=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://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/dpkg(1)
https://manpages.debian.org/unstable/tasksel(8)
https://manpages.debian.org/unstable/apt(8)
https://manpages.debian.org/unstable/apt-get(8)
https://manpages.debian.org/unstable/apt-config(8)
https://manpages.debian.org/unstable/apt-secure(8)
https://manpages.debian.org/unstable/sources.list(5)
https://manpages.debian.org/unstable/apt.conf(5)
https://manpages.debian.org/unstable/apt_preferences(5)
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

A

ERZREIE , HMEEIMEE Debian RGN ZXBMAR A NZHEN, BEERIMEIER RGO ENX
fE  EELMHEE MRS BARRER LAEER.

TEE Debian AGHIAWHIELHIA, H7A Debian REENERE | REZS 2R IHSUHE.
« Debian Linux #Z0Fit 2EFi Debian /O FEEERKIR.

* bootup(7) M4BT i systemd AL RENRFE. (EHAK Debian)

* boot(7) /1487 &% UNIX System V Release 4 I AL EENRFE. (BIRM Debian)

3.1 ZENAFEMLA

TIRGH - EEHERREMERUTRNELRS (0S) DB , BEAFREMREISEIBE,
BRBRE, , PEG R REREEAGTRIRSMAT PC FEL,
PRIETBTHR R — BRI, SRS RIS T — AR

e B 3.1.1
o B 3.1.2
« &1 3.1.3
« & 3.14

B, BURETIEREWMREC, than , frim:E 7 8Ozt , BIRTBE BkIBK /R Debian ZAEMLSER. HIL , 7
AEE R BT , FRE BT ARNIER EmL.

3.1.1 SE—f&EY - UEFI

Unified Extensible Firmware Interface (UEFI) 4 — ] R EHFIIEN T T T BMENIETHZSE4A UEFI REBH—EB5.
E—EFTEMEIRER , MEN SN ERENRIENE —PEEL , EMEREBECEY ENBREECERRTE , PITHENE
¥ ARG EHNERTIEERG D (BE 231 EHAER). MEECERIBSHHETE NVRAM |, E8EIEFEREXE
AU NS EE AT DHIRER AR IS,

EFI system partition (ESP) EFI RN EE 2 —EEBHERENEWE , 5T EHMERKEMR UEFI RE. E5TEH

BRGNS , B UEFI #IBE8RaNM , BT UEF ERRXMELERARROITIIREMNIER , BFEXRGMNS
BENTEX, (B2 PC R4 , HF1E MBR 2 BIOS aJARRAE.)



https://kernel-team.pages.debian.net/kernel-handbook/index.html
https://manpages.debian.org/unstable/bootup(7)
https://manpages.debian.org/unstable/boot(7)
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 SETFEER : S|HUMEARFF

SPEB AR ZMENBFEMEE PR , B UEFI jB). S EE AR ARG OGN initrd BRGERAZIECIEREIEH
IEHRATAA . initrd BMIGERERARGEREG , HSIEREREIRTERKS I EBAFER

Debian ZAIBH (A Linux A/ OMERTERRIN ARG . EHIH 5.x Linux 30 initrd Hﬁ&ﬁ«?’fﬁ‘iﬁﬂ:?‘e initramfs (4]
48 RAM iR ARS) MR,

BHL S EHNEAMCERIAFE,

i REE | KN | initrd ATIBAE | oy

grub-efi-amd64 1:456 142 | x4 SE;’IB WU:S%E%EUEW
grub-pc V:16, 1520 | 479 | 4B HCERUB 2 1§u:;ﬁ§f%£%§?ﬁw
grml-rescueboot | V0.1, 111 |36 | N/A %R&ﬁr% 2 ?ég'éﬁf%fgffé ﬁ%i':gjf Linux
syslinux V:3, 131 | 325 | B Isolinux gﬁiggoogeeo BRA#. 51 CD
syslinux V:3, 1:31 325 iE Syslinux gggﬁ%&?&%@f XAH (FAT)
loadlin o0 87 | %iE Loadiin g%&ﬁm FreeDOS & MSDOS F7%

Table 3.1: 5|2 MEFFLFF3R

¥4 UEFI 2%t , GRUB2 B 4c:EEN ESP A2 |, {#”/boot/efi/EFI/debian/grub.cfg”’ #8H search.fs_uuid
FEER) UUID RAEE GRUB2 EERLEFEZR"/boot/grub/grub. cfg” FiERINEIRE.,

GRUB2 EHEICERRNBIRTNBLIS

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

}

HWHIMEEISH /boot/grub/grub.cfg , EEEEGKBRNESRNT.

7t Debian &%t , ”/boot/grub/grub.cfg” EHTEK GRUB #3&4 (40 : grub-efi-amd64) SR , RE{F B
FZEEBYEMEER, BEETE /etc/grub.d/” #"/etc/default/grub” RAEBRE EER, BCE GRUB A
BIER B NVRAM SRR B ENRRENZE) Debian :

# dpkg-reconfigure grub-efi-amdé64



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
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/grml-rescueboot
http://qa.debian.org/popcon-graph.php?packages=grml-rescueboot
https://tracker.debian.org/pkg/grml-rescueboot
https://zh.wikipedia.org/wiki/GNU_GRUB
https://zh.wikipedia.org/wiki/GNU_GRUB
https://github.com/grml/grml-rescueboot
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
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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ARAE =l
GRUB2 fEZHE N\ gzio, part_gpt, ext2
sz N 3 UUID=fe3el1db5-6454-46d6-al4c-071208ebe4bl F55E
DR ERERAERIER AP RERE /boot/vmlinuz-5.10.0-6-amd64
N "root=UUID=fe3eldb5-6454-46d6-al4c-071208ebedbl
1% AEIZ O RAENS | 81 ro quiet’
initrd B ERERER AL FHERE /boot/initrd.img-5.10.0-6-amd64

Table 3.2: /boot/grub/grub.cfg {5E _ FEHMEBKRE S

2R
BiBMIk&"/etc/default/grub” ¥2M GRUB_CMDLINE_LINUX_DEFAULT [ quiet {H , {REEFARERAZ/ OCRRENH

T4
FIUY=N=] L'

EFZIN
BB R ME]"/boot /grub/” FIEAN GRUB &,

£ B“info grub” grub-install(8), grub-mkconfig(8).

3.1.3 E=FE& : 4R Debian &%

#AR Debian RAEREZENRFENE=FEEL , BSPEMBREFED). ERECERTETRARROMBERAR. EE
EENMAZ — (B ] E PR

E
“X{R Debian A% R EEBAINMRE , AREAEFHASENRAENE=FEIER. ERASES B initrd 3%
initramfs A%, sCIEEPIEAKARSAE Debian TEFEFHER.

/init FEXRACIERTHIRER ARG L BITHS — BN, EERENAEAETMIC OGN | WITIEFEAE T
—PEER. XK Debian A&AEINTETE S| EIRFLZ BUATIEA OAEAR S DU B EARER RS |, 5| ERBEEMEIE,
o 1N initramfs 2 initramfs-tools &3 , BI"/init” F2xX,2—1@ shell 54 15F2x..

- BB ORI break=1init” FEENBE , RA] AFRNSE 2 EENRFZLUESS root shell, BZHRIEAFEE R
/init“iiA, JEfE shell BIRE RS , FRATEBERIFHAGEMIFNZIE.

- 3%{R Debian R AT BHGTES RMIBK , AEZR—ERER busybox(1) K GNU TR,
o ZNR initramfs £ dracut B3 , B7/init” BXE—E ZE& A% systemd 2=,
~ Rk Debian R4+ ] R <2 —EFEBH) systemd(1) IR,

RS
=

BEE—EREORERASR LR, £/8 mount 54 FEARM -n #IA,



https://manpages.debian.org/unstable/grub-install(8)
https://manpages.debian.org/unstable/grub-mkconfig(8)
https://zh.wikipedia.org/wiki/Initrd
https://www.debian.org/devel/debian-installer/
https://manpages.debian.org/unstable/busybox(1)
https://manpages.debian.org/unstable/systemd(1)
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3.1.4 SEPUFEER : F R Debian &%t

% ¥ Debian A%t Z REENRAZIZE PUFEEL , FRRE{R Debian ZRAARNEN, MR Debian RGN OIEMIRIR FAEEDIT.
RER AR HRIR YRR RE L,

init EFEAKPITHRE—EFRF (PID=1) , EXBHEZBREFUTHIESIERE. nit BEFHTEREERE"
/usr/sbin/init”, {BE[BIBAZOVEENZBE Y , FlAN"init=/path/to/init_program’,

1t Debian 8 jessie (2015 &EREH) IRANE , "/usr/sbin/init” 2—{@ZF)"/1ib/systemd/systemd” K5 ELE,

He/N
RABT BERE RN init 35S MER ps --pid 1 - PR,

LG AT XN | ERER
systemd V:918, 1:978 | 11013 | ERFHHZIEI BM init(8) BATT/E (&K sysvinit)
cloud-init V:3.9,1:6.7 | 3267 | EEFIEERVIBTES

systemd-sysv V:912,1:981 | 76 systemd EABIBLARE sysvinit WF M EMNTERELS

init-system-helpeWs592, 1:987 | 133 f£ sysvinit 1 systemd ZHEITERKEN TR

initscripts V17, 1:60 197 G AR A B AR
sysvinit-core V:3.4,1:3.8 | 365 %8 System V 7 init(8) TH

sysv-rc V:32, 1:64 85 %8 System V RETZR G BUEH]
sysvinit-utils ?/170203(’) 100 %8 System V KIERA LA (startpar(8) , bootlogd(8) , -+ )

1Isb-base V:221,1:325 | 12 Linux fZ2#E37 &0 3.2 fREY init FAIATHEE

insserv V:38, 1:64 132 FJH LSB init.d AR R AR ZF RN LA

kexec-tools V14,154 | 320 R kexec(8) R (BARKEN) A kexec TH
systemd-bootchart Y005270 131 FRENR AT BEN HT 25

mingetty V:0.1, I1:2.5 36 EEEEFIER getty(8)

V0.1 N N R
mgetty e 318 | APEEEARARIAN getty(8) Bt
Table 3.3: Debian Z#4ZXENTASIER

N

BRARENRAR MR MRFTEN , 762 R Debian 42 : BENRFMEDER.

3.2 [BEIMEAK

"R
=0

ERA—ERSHERAGEALT , AEIIT AN BREAREN AR EIEEH.

FESRUE RRBESRBMIBIT A P ER | bhan -
o (S EEHHBRNRET B AL



https://zh.wikipedia.org/wiki/Init
http://packages.debian.org/sid/systemd
http://qa.debian.org/popcon-graph.php?packages=systemd
https://tracker.debian.org/pkg/systemd
https://manpages.debian.org/unstable/init(8)
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
https://manpages.debian.org/unstable/init(8)
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
http://qa.debian.org/popcon-graph.php?packages=sysvinit-utils
https://tracker.debian.org/pkg/sysvinit-utils
https://manpages.debian.org/unstable/startpar(8)
https://manpages.debian.org/unstable/bootlogd(8)
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
https://manpages.debian.org/unstable/kexec(8)
http://packages.debian.org/sid/systemd-bootchart
http://qa.debian.org/popcon-graph.php?packages=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
https://manpages.debian.org/unstable/getty(8)
http://packages.debian.org/sid/mgetty
http://qa.debian.org/popcon-graph.php?packages=mgetty
http://qa.debian.org/popcon-graph.php?packages=mgetty
https://tracker.debian.org/pkg/mgetty
https://manpages.debian.org/unstable/getty(8)
https://wiki.debian.org/BootProcessSpeedup
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« BEREEIEHBRNRE
- QR A RGP IR IR R

#AY , —ERSFERGA—E 1SO MEERRM , YRFI—EIBEHENHE , bthan

* USB tREGaCIERSER RMB{EARD 9.7.2
- CD/DVD #{#fEAH 9.7.7

ATHBN, THREINITH U BERRSG , {82 CD 3k DVD MEEFRIFIIER.

N
RAT AR B R & —LL UEFI NVRAM SRR REME T BN H EREE S S8R,

3.2.1 USB _f# GRUB UEFI [EE#UIZ A%t

"USB _Ef) GRUB UEFI JESRUE ARG A , BIRAZ EIR , GRUB UEF! JESRIE R4 02 B A AESIREN.
IE1E” USB £/ GRUB UEFI JESRUE A4t R 5§ Super Grub2 Disk ISO M B AE U 8 K7,
EREHCHEERGSRESIERALERIBNIGS |, TJRUSHKBE -

+ B¥E) GRUB UEF| [ERXUE RS , BENRIRE REMNTTMEIRL.
1 GRUB #EHEpENE AR EEM Debian 4%,

* 7£ Linux root shell 1&7~R%F :
# dpkg-reconfigure grub-efi-amd64

pad
A BENR GRUB JE2RIE 1SO M thaEsn BB FEMAK"info grub-mkrescue” KA., BERMET —EHSIIKN
GRUB shell ##7R%F , B MR LB ENBIE LT KN BN AL

3.2.2 USB _Ff Linux B) ARUE &%k

“Linux BPAESRUERS U B EA , BIAR IR , BE5ARE) Linux Bl ESRIE A 4.

IE{E"USB £/ Linux B FESRUE R4 BESAIEIB T 4ei§— 1B & Debian i) Linux BN A 1SO B B A\E—1E U £
RAEHFIF, EEE—LIEFRE Linux BB RFIF.

« Debian B FiR5
« Kali Linux BN it 5
o Grml EfFB Linux

EER L Linux Bl BIESEEARNERILR

s BEARREREERAGST RASZIRRN5| SEHS0E



https://zh.wikipedia.org/wiki/USB_flash_drive
https://en.wikipedia.org/wiki/Compact_disc
https://zh.wikipedia.org/wiki/DVD
https://www.supergrubdisk.org/super-grub2-disk/
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/USB_flash_drive
https://www.debian.org/CD/live/
https://www.kali.org/get-kali/#kali-live
https://grml.org/
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- BYEN Linux BN FRUE A48,
- BMEREIRRREN Debian A& LA root fER ALK N ENEE)/mnt”,
— £ Linux root shell 32/:7%F :

# chroot /mnt; dpkg-reconfigure grub-efi-amdé4

* BIRIBIRA dpkg EiER

- BYEN Linux BN FRUE 248,
- HEELREFEE dpkg BIEEAH Debian ZEEF , A5 root FER ARG N ENEE]"/mnt”,
— £ Linux root shell 32/:7%% :

# dpkg --root /mnt -i /mnt/var/cache/apt/archives/dpkg_old_version_amdé4.deb

« BATER HRLORE |, AERRFNAR LETHERRAGIRE (BRE 96).

==
e

=l
R Linux BI RSN GUI (BRERENTE) BFEREEET , TTRASHE.

N
o BREMRMERS , ER—BIAMER Linux BI ARG , E—EFHNEE.

YRAT DAGR RE REOZEAS | BIANFE Linux EHIZES) A R{ERE shell 327747 T A’sudo passwd user” (2R &
1.1.6).

—L6 Linux B B R4 nT DGR E TEER " {F FE/%45": "Debian Live” = "user/live”, "Kali Linux Live” = "kali/kali”

3.2.3 1% GRUB X&) Linux B BJESFUE R4t

Linux B} A ESRUE RGALsnit GRUB REMRE ). ERATERNAARERISME GRUB BCE :

« 24 grml-rescueboot #iE
. HEI—EECREEmA"/boot/grub/loopback.cfg” i Linux B 1SO k%,

- 7265 3.2.2 2EIZEIN 1SO % |, EE Mm% EREmA"/boot/grub/loopback.cfg”.
o FERELL Linux BDF 1ISO M4 3)"/boot/grml/” H4%.

« T GRUB RE :
# dpkg-reconfigure grub-efi-amd64

LHREFRALKLEIR , GRUB BE/RMEE Linux B A ESRUE RHIEEE,



https://grml.org/faq/#password
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3.3 Systemd

3.3.1 Systemd ¥4k,

& Debian RZEKEN , /usr/sbin/init FYEE4EFIM /usr/lib/systemd {EAYIIARLGFLF (PID=1) &) , %
F2FFHER root (UID=0) . 2R systemd(l).

systemd VA2 FERE TR EREE (B R systemd.unit(5)) RIATIREFLF , BLE TR BERERE AT SEAK
ER  REZATHEE SysV RIBFRI, BLE TECERER THMN—RIIRERBA (B R systemd-system.conf(5))

TR HOFE 4R AE— B B0 Linux control groups , ZEET/a6% , EMEBR—ERBK systemd ER4E4E B R
cgroups &5 4.7.5),

REARETTHE systemd.unit(5) F#AR ) System Unit Search Path” B\ . FEFDEIRIE TIEBIARIEF

« "/etc/systemd/system/*”: ‘IR BRI AGKETTIEE
« "/run/systemd/system/*": S THEEE JTLFESE
* "/1ib/systemd/system/*": B{TIREIE A EIRR RN AR ETTIER

M E K HERIZIE B Want s=", "Requires=", "Before=", "After=", - S$5REKAE , (B R systemd.unit(5)
#H"MAPPING OF UNIT PROPERTIES TO THEIR INVERSES"), BiREEHNEWES (_Zﬁﬁ, systemd.resource-
control(5)).

RIBETRERENTEREN ML)

« *service AR systemd IFHIFEERFER. 2R systemd.service(5).

* . device iR 7E sysfs(5) #EME{EA udev(7) REEBIRKEE, 28 systemd.device(5).

*mount IR systemd FHHIFME BRAER R GHEEE. 27 systemd.mount(5).

*automount iR systemd IFHIFE BERER ARG B EHHEZE. 2] systemd.automount(5).

* swap AR systemd ITHIFIENER swap tERERE. 25K systemd.swap(5).

*.path 1A% systemd BSITHIEEIE , ARERIKICHIEEN. 2R systemd.path(5).

*.socket #R# systemd FHIMEENEET , ANEREEFNIEE). 2R systemd.socket(5).
*timer #1414 systemd EHIME BT , FARERIRINES). 2R systemd.timer(5).

* slice E1% cgroups(7) BIE IR, &K systemd.slice(5).

*.scope f§ [ systemd HIEERAFN HRFENUANEL , AUNBIE—RINAGFEEF. 2R systemd.scope(5).
*target ILHEETAEREEN4E | ERREINIHZ | REILFIEZE. 27 systemd.target(5).

BRI RRENRE (BD |, init) , systemd F2FFEEREN/1ib/systemd/system/default. target (8% £F)"graphical. te
BITSEELL). B4, — LSk target BT (2 ] systemd.special(7)) , tbin"local-fs. target”, "swap.target”
F"cryptsetup.target” @S| A\MEEBHER A%, 2% , HE target BT SRBESTREBHEMBSI N 5H4M

15 , sERIRE bootup(7).

systemd 2t BB HRITIBE. #£"/etc/init.d/rc[0123456S].d/[KS]name” ¥ HEHK SysV B HKIEREFES TS
TEREWAHT ; telinit(8) IR systemd HRETTIEERSK.

Sy =z
e

BROBITRR 2 2 4 LEHFFRELEE TR multi-user . target’,



https://manpages.debian.org/unstable/systemd(1)
https://manpages.debian.org/unstable/systemd.unit(5)
https://manpages.debian.org/unstable/systemd-system.conf(5)
https://www.kernel.org/doc/html/latest/admin-guide/cgroup-v2.html
https://zh.wikipedia.org/wiki/Cgroups
https://manpages.debian.org/unstable/systemd.unit(5)
https://manpages.debian.org/unstable/systemd.unit(5)
https://manpages.debian.org/unstable/systemd.resource-control(5)
https://manpages.debian.org/unstable/systemd.resource-control(5)
https://manpages.debian.org/unstable/systemd.service(5)
https://manpages.debian.org/unstable/sysfs(5)
https://manpages.debian.org/unstable/udev(7)
https://manpages.debian.org/unstable/systemd.device(5)
https://manpages.debian.org/unstable/systemd.mount(5)
https://manpages.debian.org/unstable/systemd.automount(5)
https://manpages.debian.org/unstable/systemd.swap(5)
https://manpages.debian.org/unstable/systemd.path(5)
https://manpages.debian.org/unstable/systemd.socket(5)
https://manpages.debian.org/unstable/systemd.timer(5)
https://manpages.debian.org/unstable/cgroups(7)
https://manpages.debian.org/unstable/systemd.slice(5)
https://manpages.debian.org/unstable/systemd.scope(5)
https://manpages.debian.org/unstable/systemd.target(5)
https://manpages.debian.org/unstable/systemd.special(7)
https://manpages.debian.org/unstable/bootup(7)
https://manpages.debian.org/unstable/telinit(8)
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3.3.2 Systemd E A\

E—E{F AEEIB gdm3(8). sshd(8) & \ZFl Debian &%,/ 1ib/systemd/system --user {E&{F BERGEE
HRTEFREN , YAMEENFERERRF. 2R systemd(l).

systemd ¥Ia W FERE TR ERE (B R systemd.unit(5)) RIE(TIREFEF , BUETREHREFEHATEERK
ER  REZATH0%E SysV riBFEH, BB TR ERER THN— RIBISHAN (2 R systemd-system.conf(5))

ﬁﬁﬁ%ﬁTﬁfcﬁé systemd.unit(5) #IAF ) "User Unit Search Path” #i\ . EEEFBH BIRB TINBLMIERF

« "~/.config/systemd/user/*": (LR EE TIER

« "/etc/systemd/user/*" SR BRI HEREETIER

e "/run/systemd/user/*" {FREDITRETTIER

« "/lib/systemd/user/*": {ThREXIS A BIR R RBEMIE AEE TSR

ELEME 3.3.1 ARMAREHE,

3 4 *yll_l\ :l:luu

1EEHI A _ERUROAZOSEER A , AEE B E P RHE K FRECE .

# dmesg -n3
Sharak A SERRAR BT A
0 KERN_EMERG RN A
1 KERN_ALERT 1T A W2 ARRAL RIERER
2 KERN_CRIT TEf &1
3 KERN_ERR SR
7 KERN_WARNING EEEA
5 KERN_NOTICE TR E BT
6 KERN_INFO ERoR
7 KERN_DEBUG debug B RIKEEN

Table 3.4: #/[MERR IR

3.5 ARLMNE

f£ systemd T, #/ O ARG ENENE B HEEIRTE systemd-journald.service (X4 journald) KEoé% , i
1£"/var/log/journal” TR TENHIERL , BURAE"/run/log/journal/” THISALA (7 &k} 5Lk
ZEfudIEREER , TR journaletl(1) dy4 KRR, FIg0 , #RATIARETRIE SR AE —IRBENAR I BEE | R FETR ¢

$ journalctl -b

1£ systemd T , R BT H rsyslogd(8) I LRI HR. MRTRTE , EEREENITHKERS K
M B AR (REFLE systemd ¥ T FASSLE"/dev/ log") b E2 SLBLEMIK XM ASCIl R4 Bt &K
"/etc/default/rsyslog” #1”/etc/rsyslog.conf” BESE Bk HEE R MEREIR. 2§ rsyslogd(8) 1 rsys-
log.conf(5) , ] A2 RES 9.3.2,



https://manpages.debian.org/unstable/gdm3(8)
https://manpages.debian.org/unstable/sshd(8)
https://manpages.debian.org/unstable/systemd(1)
https://manpages.debian.org/unstable/systemd.unit(5)
https://manpages.debian.org/unstable/systemd-system.conf(5)
https://manpages.debian.org/unstable/systemd.unit(5)
https://manpages.debian.org/unstable/journalctl(1)
https://manpages.debian.org/unstable/rsyslogd(8)
https://manpages.debian.org/unstable/rsyslogd(8)
https://manpages.debian.org/unstable/rsyslog.conf(5)
https://manpages.debian.org/unstable/rsyslog.conf(5)
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RIE AR

NI EAT N — B I T
Ezimémé KRB IAR AR BRI FNAZ G 'journalctl -b --system’
ﬁgﬁ%@-ﬁﬂﬁﬁﬂﬁ%%ﬁﬁﬁﬁﬁ%ﬂ%ﬁ "journalctl -b --user”
_Fiﬁ{ﬁﬂﬂﬁ—ﬁﬁﬁﬁﬁﬂéﬂﬁ"%nit” T#%H "journalctl -b -u $unit’

R — R AR Sun it T
Bz (‘tail - R4)

"journalctl -b -u $unit -f”

Table 3.5: #1EYH] journalctl i HERSIER
3.6 R4AEH

systemd NME(ERARGEAIANK , B systemctl(1) dpSI2HLE AR AR EIFRME.

B8, FEFIFPRsunit” , TIAR—EEITLE (FE.service . target 2EK) , 2F , ERZERT ,
AT AR ILELA Z (B2 It (shell AR BMHERFIT *", 727, "[ 17, BB A fnmatch(3) , KILAL B BTiEECIEIET K
B BT E AL TE).

LEIFRASRENE S |, BEEBB sudo” K , AESSENARG SR,
"systemctl status $unit|$PID|$device” Kt ERBERAMIL (o”) KR ETTRRE , EABZ—RMMIE.

« BN RRA—E NEEY &K R NTEENT" KIARRE,
« ALBe” IR KAUERE SHER TRRE,
© B FURTEEN . BB BT AR,

3.7 HEARLGEHR

E#RE systemd THEZTEHNEIZG4SIIR, BEREETE cogroups(7) ERAMMEEIK man FHE.

3.8 A4hE

3.8.1 FTH%

MOAERERGTHZ . TERENRRHZ , B8 systemd-hostnamed. service BB RFELILE RGN ERL |
HEWZ #F/E"/etc/hostname”, EEEREZIBEAGETIHE  MARSTHRL.

REZHHIT hostname(1) 54 AT DIFTENH ERTH T4 .

3.8.2 tEXR%

FRE AR SR RSB IATT DATE" /etc/ Fstab” FERSE , 25, fstab(5) F1EY 9.6.7.
IERER ARG MBLERRELE"/etc/crypttab™, 2 & crypttab(s)
# RAID ELE mdadm(8) 2R E1E"/etc/mdadm/mdadm. conf”. £ K mdadm.conf(5).



https://manpages.debian.org/unstable/systemctl(1)
https://manpages.debian.org/unstable/fnmatch(3)
https://manpages.debian.org/unstable/cgroups(7)
https://manpages.debian.org/unstable/hostname(1)
https://manpages.debian.org/unstable/fstab(5)
https://manpages.debian.org/unstable/crypttab(5)
https://manpages.debian.org/unstable/mdadm(8)
https://manpages.debian.org/unstable/mdadm.conf(5)
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BRIE AR
FE A FERE LA R "systemctl list-units --type=help”
SEECIRIEF AT A target Bt "systemctl list-units --type=target”
S ECIEREF FTE service BT "systemctl list-units --type=service”
S ECTERS R FTE device BT "systemctl list-units --type=device”
SEECIEZF ATA mount EJg "systemctl list-units --type=mount”
FEECIERSF T A socket EiT "systemctl list-sockets”
FIEECIREEF TR timer BT "systemctl list-timers”
TR@E$unit’ "systemctl start $unit”
{Z1E"$unit” "systemctl stop $unit”

e SN Y N "systemctl reload $unit”
{FIEAEREI A Sunit” "systemctl restart $unit”
TEESunit Y ELEFAEREEN "systemctl isolate $unit”
Rz BIE” (B EAR) "systemctl isolate graphical’
B Z{EHAE" (mLIAR%) "systemctl isolate multi-user”
HRE] ESEX EFERERLSIAS) "systemctl isolate rescue’
msunit” FERILANE "systemctl kill $unit”
#®BESunit” R ESEEEFN "systemctl is-active S$unit”
®WESunit” REBESERKN "systemctl is-failed $unit”
®E"$unit |$PID[device” KIARE "systemctl status $unit|$PID|$device”
TEEIRSunit [$job” IEME "systemctl show $unit[$job”
CERREKRASunit” "systemctl reset-failed $unit”
FE BT B o R AARGRTE "systemctl list-dependencies --all”
FERRAERG ERETTRER "systemctl list-unit-files”
B Sunit” GBI R EAE) "systemctl enable $unit”
FASuNit” (MRET R EAS) "systemctl disable $unit”
%égigg)%nlt (WIFRE1"/dev/null” &) "systemctl unmask $unit”

” CaraTRy A W ” o

Eg)%nlt CHINE"/dev/null” BT "systemctl mask $unit”
- EENFARRA target ZRAE "systemctl get-default”
X ETEER target ZA"graphical” (BJE&#%L) | "systemctl set-default graphical”
EAN==k43 " g n (AL
%%%Z%ﬁm target &'multi-user” (< "systemctl set-default multi-user”
HE L {EIRIE &8N "systemctl show-environment”
RERIEES variable” i{EA"value” | "systemctl set-environment variable=value”
BUBIRIES E variable” BERE "systemctl unset-environment variable”
EREIP) BRI =TT
(dazmon?;ﬁimm*ﬂéi_r“&ﬁ "systemctl daemon-reload”
B "systemctl poweroff”
BAPANER AR "systemctl reboot”
BhER% "systemctl suspend”
RIKARAR "systemctl hibernate”

Table 3.6: BV systemct 1 454 FERFIR
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RIE e RE
RN — AV SRR AT B R OB "systemd-analyze time”
S AT B E TV G LR "systemd-analyze blame”
%!z)\ '‘Sunit” #qujﬁﬁ/ﬁljiﬁgi "systemd-analyze verify $unit”
i ) : "loginctl user-status”
FEﬁ TR NI &R E BT IRRE &N "loginctl session-status”
IRFE cgroups FIRKENRFE "systemd-cgls”
FREE cgroups HIERENIRFE "ps xawf -eo pid,user,cgroup,args”
IR cgroups FIERENBFE ZEEL"/sys/fs/cgroup/” FNH] sysfs

Table 3.7: systemd THEZERITHLIIR

s
ﬁ/)\ﬁ&@]lﬂ‘]ﬁf@e TR T FTBHER R %LAE |, "/tmp”, "/var/lock”, ¥1"/var/run” FRERRE R &35

3.8.3 XA EYLAK

HiMER systemd (IR Debian £HARL , A& HIEE HMERGETVEN © Lo AMEEF E networking. servic
IR, MEE/NmEEIAE“NetworkManager . service iz,

2RE 5 RERERKREEEMNER

3.8.4 ZEARLZAAEN

E A% FIE] PAE"Debian Official Cloud Images” SRABAKIER R BREY., HIAERRNAGHITE , THE. BERAL. 48

M. SBESIRIE. SSH &%, FHAEMNAAFEMMLER , ?JLAER cloud-init A netplan. io EREEEIRHLHITHAE

ggﬁiggﬁé{g%ﬂ%ﬁ BAER LG %%H%%%Eﬁﬂﬁffﬁﬂﬁﬁﬁﬂ BFREFRMHNSINDER, B aEA YAML &kt
%_‘I:l/ E o

F L &2 R "Cloud Computing with Debian and its descendants”, "Cloud-init documentation” F1& 5.4,

3.8.5 % sshd ARFEHMEM BT

{FFTEEE RS |, BB systemd BXEIRIBFES | 78 network. target BENME , RS AFILIRIE (B RE 6) (EABEST
FEFERF (daemon) BB, "sshd” HAFI4h, FRIERPUE M ATRTEREN sshd” tEA—EE R UNEIF.

B, FRARTRMRBET.

$ sudo systemctl stop sshd.service
$ sudo systemctl mask sshd.service

B4 Unix IRIBHIREEETFTEA (on-demand socket activation) %t inetd (8f xinetd) B4R R HKIZME, 1
systemd T, HRITIAERES B IBIEAN *.socket F *.service B TTALEFER KA.

sshd.socket AAREZ—HARENERT

[Unit]
Description=SSH Socket for Per-Connection Servers

[Socket]



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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ListenStream=22
Accept=yes

[Install]
wWantedBy=sockets.target

Debian {#f“/etc/libnss-1dap.conf’¥E% libnss-ldap RECEFESR.

[Unit]
Description=SSH Per-Connection Server

[Service]

ExecStart=-/usr/sbin/sshd -i
StandardInput=socket

RIBEFEHA.

$ sudo systemctl daemon-reload

3.9 udev &%

¢ Linux 20> 2.6 iRBAYA , udev R4t 1R T BEMEREIIRMANAMMS]. (B R udev(7)). AR OEIR BEREWER
£, udev RBRERN sysfs IERAMR (BRE 1.2.12) MERMEI—EEMBERRF , £/ modprobe(8) 23\ (& R
3.10) BNSEE T ESKII OMEAR, SR B S B ERRE.

R

WMEBEERFELIER | »/1ib/modules/kernel-version/modules.dep” iR B # depmod(8) IE# 4R , #4H 7]
BERNEH udev RAIRIILEHAXEHA . BT depmod -a” KBEE,

"/etc/fstab” EEMAENEIR R, REDRA LB EIFEN. REEFIER VUID KEMERE , KAE"/dev/sda” z
MRERESR. 2RE 963

i udev ARG R —EEEEUNEY) , RIEHEIAEIT TRHAAME |, FEEERRM T RINEN.

A=
i

AEEF A udev FRFEMEA RUN (7€ udev(7) 122)) REIBITIER |, LAGRIBMIESHE. BEN—EEE
i) systemd.service(5) FERWHIFE R EZR., 2REN 10.2.3.2,

3.10 ZUMRAAMIAL

1818 modprobe(8) F2XFMEANMIBRAZ EAR |, EIKPIRESR £ B FEFFIRBCIEAEDITH Linux 420, udev 24 (2
RE 3.9) BEEMIFIMRE B AR RIA.

TEMAEE IS AR NSRRI RS ERENIEAR , FEWTALBA , FBEMIE"/etc/modules” FEREFH (2 R mod-
ules(5)).

« TUN/TAP #54R$2 LR Point-to-Point 48 4< & (TUN) MEE#EA) Ethernet Z KABIEARNIE K E (TAP),
« netfilter #2432 netfilter [k YEREN (iptables(8), &F 5.7),
« watchdog timer ERENE4A .



https://zh.wikipedia.org/wiki/Udev
https://manpages.debian.org/unstable/udev(7)
https://zh.wikipedia.org/wiki/Sysfs
https://manpages.debian.org/unstable/modprobe(8)
https://manpages.debian.org/unstable/depmod(8)
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://manpages.debian.org/unstable/udev(7)
https://manpages.debian.org/unstable/systemd.service(5)
https://manpages.debian.org/unstable/modprobe(8)
https://manpages.debian.org/unstable/modules(5)
https://manpages.debian.org/unstable/modules(5)
https://zh.wikipedia.org/wiki/TUN/TAP
https://zh.wikipedia.org/wiki/Netfilter
https://manpages.debian.org/unstable/iptables(8)
https://zh.wikipedia.org/wiki/Watchdog_timer
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modprobe(8) FERHIARRERE R 24% modprobe.conf(5) MIERBAMKAE"/etc/modprobes.d/” B4EF , QNRRIEE G B
BT LA R | ZRICEMIERREERIE/etc/modprobes.d/blacklist” f§5R#E.)

"/1ib/modules/version/modules.dep” #5Z%H depmod(8) F2R4ERL , B4R T modprobe(8) F2x{# FIMIAEAR
ARREME.

pad
NSRRI RS BN IR AR AR 8\ R , 303 modprobe(8) Wi IR AR AH X A )8, "depmod -a” AJ ABIBE
f'modules . dep” KARFIELRTHE .,

modinfo(8) F2EXAA R Linux A%/ ME4EE .
Ismod(8) FERAFERIMEINRIR"/proc/modules” INZ, REZRE I EN T MPLEARAR,

N

TREESARGHEB R IRIAE_ERORERE. 2 RED 9.5.3.

RA] ATE RUEARS RIBCRE AR A R IR BRI, 2 RED 9.5.4.
R AT R 4% DA EIMRAEA R BERSE. 2RE 9.10.



https://manpages.debian.org/unstable/modprobe(8)
https://manpages.debian.org/unstable/modprobe.conf(5)
https://manpages.debian.org/unstable/depmod(8)
https://manpages.debian.org/unstable/modprobe(8)
https://manpages.debian.org/unstable/modprobe(8)
https://manpages.debian.org/unstable/modinfo(8)
https://manpages.debian.org/unstable/lsmod(8)
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Chapter 4

e AH I TR

BERE (31E) FRERARGE , FRETLE  BASHEREE.

A
=0

PAMEKFRECSEER AT REE SHILRIN AR . RIVAR —EEMEIFEEE CD , BESRSL—EEAK boot S EIHE,
HTKERSR  FERERCTIBRENRRIL L SR,

4.1 _ﬂﬁm Uan n,ul;,_a_

— %A Unix 285%H PAM  (Pluggable Authentication Modules , BD AT\ IE6E54E40) T B0 pam_unix(8) FE4R1R 13,
TR 3 EEERERNT , HANKEEER "R,

EES ki Bk 4H Bl

/etc/passwd -rW-r--r-- root root (B ) AR E
/etc/shadow “rW-r----- root shadow | ZE£INEMERAZIREEN
/etc/group -rW-r--r-- root root ZHEN

Table 4.1: pam_unix(8) {F K 3 EEE4AREIER
“/etc/passwdBE TIINA.

userl:x:1000:1000:Userl Name, ,, :/home/userl:/bin/bash
user2:x:1001:1001:User2 Name, ,, :/home/user2:/bin/bash

20 passwd(5) FRTIA |, EEEERTH " HRHESIESRAT.

« BA%

- BRERARE

« BFERRERE ID
« B4R 1D

« {FRERTESGIRERAL



https://zh.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://manpages.debian.org/unstable/pam_unix(8)
https://manpages.debian.org/unstable/pam_unix(8)
https://manpages.debian.org/unstable/passwd(5)
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- (EAERB
* ALERREAETE S HaES

“/etc/passwd 5 _IAG W AR RAFINEZNZNS, f£5| T /etc/shadow'?® ,

FALL G L SRR ALY

AR HER
(%) EERISRIRE
X IR RS TFE /etc/shadow”

Table 4.2: “/etc/passwd”sE _THKNA

“/etc/shadow B & FIIAEA.

userl:$1$XopOFYHISIFxyQwBe9b8tiyIkt2P4F/:13262:0:99999:7:::
user2:$1$vXGZLVbS$SELyErNf/aguDsm1iDehJIMS/:13261:0:99999:7: ::

30 shadow(5) FETIA |, BEMEBEFH "N IBHKSIESERINT.

« BNE

« BT (BAZAMK $1$"RARMEA MD5 I, " RNEEEN. )
RE—IREBUERSHESHE , oK) 1970 F 1 A 1 BiERMXH

* FOAFE BB IS SRR R BRbR

« EREWABYREBNREMR

o« HRRKWATMREL , EHIIRE RS S wEE

o BWREKRIEBMRRE , EMTSKE S WES

* BRATKWAFRH , R 1970 F 1 B 1 BiRMXE

“/etc/group”BE TIINE.

groupl:x:20:userl, user2

0 group(5) FATR , BEMEETH A IRMESIESRMNT.
« AHATE

« MEENES (REWRIEFER)

- B4 ID
- FRHRRERERTESR

)i

“/etc/gshadow’&“/etc/group™2{it 7 Bl“/etc/shadow fBANKTHEE |, (B)8 BB FHh{E .



https://manpages.debian.org/unstable/shadow(5)
https://manpages.debian.org/unstable/group(5)
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7
30 HR"auth optional pam_group.so”

& 1T ¥ #® % T"/etc/pam.d/common-auth”, I H
f£"/etc/security/group.conf” ¥BEITTERE

—{EfE BN ERRARR AT A ENRENIE, 2 R pam_ group(8)

7
base-passwd #EAME T —¥MEHZMLAKE 773X “/usr/share/doc/base-passwd/users-and-groups. ht

4.2 BIBWRIEAMEREE

THEHE—LEHIRFEMNERTES

ks IhEE

getent passwd user_name BIE ‘user_name”BMRIR Bl

getent shadow user_name BIEE & user_name” [EmBITRGR &l
getent group group_name B group_name HIZH E

passwd BIEMRSR 2

passwd -e AR ARITRSRRRE — I MER RS

chage B S H SEA B

Table 4.3: EIFIRSE ENHKTES

HAP ) —LEThaE RBEW root (£ /. BISFIERKMEZ R crypt(3).

x
EFRET PAM 1 NSS 1A # £ (#5120 Debian salsa #2%) , AN “/etc/passwd”, “/etc/group”#l
“/etc/shadow ATAER R AHAE . LiRe SBME RN ST FIKE R B R,

4.3 IFERE

ARG REFRR I —EIRRSER passwd(l) 1500 , RIEZEF—EIFES , ©EZH 6 3 8 AFTAHM , HF
BATIIRIE passwd(1) sE GBS H— ‘flﬁ’&ﬂ%xo

N
« BFO0E9
.« FERRISR

ESH:

EE%EPT REMTIERING, 1RSA. SOENS, EEWS, st £H. KEREREYNET. F
R, BERNTITFS (H121°12345 8 qwerty”) FEDEMERSAIRSE,



https://manpages.debian.org/unstable/pam_group(8)
https://manpages.debian.org/unstable/crypt(3)
https://salsa.debian.org
https://manpages.debian.org/unstable/passwd(1)
https://zh.wikipedia.org/wiki/Password_strength
https://manpages.debian.org/unstable/passwd(1)
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N

44 EIIITH TR

TEZE LR A AN B A IR RS L TR

G TE KN e IhRE
whois V:22, 1:209 384 mkpasswd E1& crypt(3) EATE R AR
openssl \V:856, 1:996 2532 ;222331 sHERIER% (OpenSSL). passwd(1ssl)

Table 4.4: &K T A

4.5 PAM F1 NSS

IRAHEE Unix &% (#1120 Debian R%t) 1244t PAM (Pluggable Authentication Modules , i A\TEGFEFE4H) F1 NSS

(Name Service Switch , ZfEIRFBEVIR) HMBEAFMARGERE , FBPRERECEC WAL, EIIMTIRERT ARIHE

AU RS,

« PAM 4 ERESIRM T —ERIEMEEME] , RIS REIT B E RN,

« NSS et 7T —EZ/EN B RBMBHME] , AT CHZERMFER , 45020 1s(1) 0 id(1) ExmrRESE BEMNA
%78,

PAM #1 NSS R ARFFREC—.

PAM I NSS R#GHEZHEKIEEIT .

S E AT N
libpam-modules Yl%é(l)lo 892 FNESEARAR (EAREARTS)
libpam-ldapd V7, 1:14 79 755 LDAP /- EA N T EaE 840

7S ind = &= ATK
Authentication Module)

Tibpam-doc [:7.2 1492 | ARERFERELE (html FISLFEXXH)

libcé o 5355 | GNU C fiF : B 4IRSV RIS L =
glibc-doc 5.3 3836 | GNUC[E : EBhEM

glibc-doc-referent8.2 14764 | GNU C [& : 2F M , A& info, pdf 1 html 4&=, (non-free)
Tibnss-mdns V276, 11499 | 142 FATAEATARTRE DNS £ 78/ NSS 1541

libnss- ldapd V8, 1:16 131 NSS 1840 , FIiEA LDAP E&— B2 BREN

Table 4.5: PAM #1 NSS R4 EE L E

+ libpam-doc #*“The Linux-PAM System Administrators’ Guide” 2% PAM FARCH N E 14,
+ glibc-doc-reference Hf“System Databases and Name Service Switch” 2B fi# NSS FHECHEZ 4.

i
YRATAfE A “aptitude search 'libpam-|libnss-'"1§4 &R 58 £ KMERIEEEE. NSS MR ATREEEE
“Network Security Service , 8L £ R#", BRI “Name Service Switch , ZFBRFETIL”,



https://zh.wikipedia.org/wiki/Salt_(cryptography)
http://packages.debian.org/sid/whois
http://qa.debian.org/popcon-graph.php?packages=whois
https://tracker.debian.org/pkg/whois
https://manpages.debian.org/unstable/crypt(3)
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/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
https://manpages.debian.org/unstable/ls(1)
https://manpages.debian.org/unstable/id(1)
http://packages.debian.org/sid/libpam-modules
http://qa.debian.org/popcon-graph.php?packages=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-ldapd
http://qa.debian.org/popcon-graph.php?packages=libpam-ldapd
https://tracker.debian.org/pkg/libpam-ldapd
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
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-ldapd
http://qa.debian.org/popcon-graph.php?packages=libnss-ldapd
https://tracker.debian.org/pkg/libnss-ldapd
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)d
PAM 2 A SERRI I IR S A RR TR BN RER 777X,

£ systemd T, libpam-systemd &#EBHELELAREEEMEREN , BIBA logind 7£ systemd {ZHIAH KT

HEREEEREIR. 25 systemd-logind(8). logind.conf(5) 1 pam_systemd(8),

4.5.1 PAM Fl1 NSS 77Ef4RBEFE SR

TEE—% PAM 1 NSS 72BN E EAARERSR .

ARRERER

Thae

/etc/pam.d/program_name

A"program_name"FERERE PAM FHEC ; 270 pam(7) #1
pam.d(5)

/etc/nsswitch.conf

#AEERBEERE NSS #Hic. 2R nsswitch.conf(5)

/etc/nologin

1B38 pam_nologin(8) IRAARFHERAEZSA

/etc/securetty

18 pam_securetty(8) FazAFR ] root 72X tty

/etc/security/access.conf

1818 pam_access(8) FAH:R & 17 B PR 5

/etc/security/group.conf

1838 pam_group(8) AR & 2= i AH FIPR ]

/etc/security/pam_env.conf

B8 pam_env(8) IRAHER EIRIE 28

/etc/environment

TEBHAE readenv=1"Z2 ] pam_env(8) fRAHEE E RBIMIRIR

/etc/default/locale

BIB&EF readenv=1 envfile=/etc/default/locale’®
HY pam_env(8) HARRR EFES IR (F£ Debian R4EH)

/etc/security/limits.conf

JBIB pam_linits(8) fR4HERE ZIRFRH] (ulimit, core F%)

/etc/security/time.conf

1818 pam_time(8) f2AHR% <€ FFEIRR Hl)

/etc/systemd/logind.conf

RRE systemd FEANEHz5lc e (B R logind.conf(5) #1
systemd-logind.service(8))

Table 4.6: PAM #1 NSS 72HUf{4RRE SR

WREIEIFAIPRE)EEI® PAM 1240 pam_unix(8) F1 pam_cracklib(8) KEIRM. EFIATUEIR % BKSBEITAAC.

N
PAM HEARTERE L P ERFTRE" . s0”,

4.5.2 WAKNEFRGEHE

RAKEF ARG IR UEREP AN E B 5F0URR (LDAP) {AR[ETHE , K MEBMK SR LI

Unix F19EXE Unix &%, 82 B s FEURRNBIIREIR 2 OpenLDAP #48,

LDAP {8 iR#5{# Fi%H PAM Fl1 NSS f¢] libpam- ldapd #1 libnss- ldapd #xf%41% Debian A#12HEIRE S, =

?;——%EM’EBKE&H? LDAP (FEBFEABEMERE , WH THREMGEREZFHEN. BEEREITIR THRE TS
..

s RIBBBITEFEI , BIAIMEILHK LDAP B RFE slapd(8) , &M LDAP fAlfR=S.

o« {R¥E“/etc/pam.d/"BEH K PAM AHREAERAE |, {8 pam_ldap . so" B FEFR{E ‘pam_unix.so”,

« fRE“/etc/nsswitch.conf RSP H4: NSS AL , FR“1dap” B TE:R{E (‘compat’z‘file’).,

« ATEBRRS , RIOAHE Libpam-1dapd £/ SLL (3L TLS) #E4R.



https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/Systemd#logind
https://manpages.debian.org/unstable/systemd-logind(8)
https://manpages.debian.org/unstable/logind.conf(5)
https://manpages.debian.org/unstable/pam_systemd(8)
https://manpages.debian.org/unstable/pam(7)
https://manpages.debian.org/unstable/pam.d(5)
https://manpages.debian.org/unstable/nsswitch.conf(5)
https://manpages.debian.org/unstable/pam_nologin(8)
https://manpages.debian.org/unstable/pam_securetty(8)
https://manpages.debian.org/unstable/pam_access(8)
https://manpages.debian.org/unstable/pam_group(8)
https://manpages.debian.org/unstable/pam_env(8)
https://manpages.debian.org/unstable/pam_env(8)
https://manpages.debian.org/unstable/pam_env(8)
https://manpages.debian.org/unstable/pam_linits(8)
https://manpages.debian.org/unstable/pam_time(8)
https://manpages.debian.org/unstable/logind.conf(5)
https://manpages.debian.org/unstable/systemd-logind.service(8)
https://manpages.debian.org/unstable/pam_unix(8)
https://manpages.debian.org/unstable/pam_cracklib(8)
https://zh.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
https://www.openldap.org/
https://manpages.debian.org/unstable/slapd(8)
https://zh.wikipedia.org/wiki/Transport_Layer_Security
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« 77 HEIR LDAP ErEBASHE R TTEM: | fRINVER Libpam- ldapd £/ SLL (8L TLS) iR,

o AT/ LDAP MBIME , RIEZEAMHAT nscd(8) ZRIREEf] LDAP #F4ER.,

£ B libpam-doc #igaig At nsswitch.conf(5) . pam.conf(5).ldap.conf(5) #1“/usr/share/doc/libpam-doc/htm1/
RIS, BLK glibe-doc #igEAIZ#t“info libc 'Name Service Switch'’,

Kt , MR UMERREATEARRTE H—EET RN AL,

« [{ Windows A& &EF &AL,
- 1838 winbind 1 libpam_winbind #k#&azAR] Windows domain fR7.
- 2R winbindd(8) #1 Integrating MS Windows Networks with Samba,

« R ZRE Unix RGEEERENL.

- 818 nis EISEAFE NIS (ZHIM YP) B¢ NIS+,
- 28 The Linux NIS(YP)/NYS/NIS+ HOWTO,

4.5.3 “ZA{+F GNU su 1~31EZ wheel 48"

EREEMN Info su”iKEP Richard M. Stallman FiEt—mZ 5. A1/ : Debian RAAFERINK suFESERT
PAM , IE8EFE“/etc/pam.d/su" AT FH ‘pam_wheel.so 1712 , BiaEFISRHIIE wheel sRH{E A su F
root 4HMIBES.

4.5.4 Ei&HERSE A

T4 libpam-crack lib #3EE/REESAAHHE FHEAR RS AN,

£—{EHEH GNOME %4 , 1§ & %&dE libpam-gnome-keyring , "/etc/pam.d/common-password” &t 3K
1% :

# 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

= =1
4.6 LTEE

)
EENEMA A ATERERNREEKR , BEHRE—EIFHEIA.



https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://manpages.debian.org/unstable/nscd(8)
https://manpages.debian.org/unstable/nsswitch.conf(5)
https://manpages.debian.org/unstable/pam.conf(5)
https://manpages.debian.org/unstable/ldap.conf(5)
https://zh.wikipedia.org/wiki/Windows_domain
https://manpages.debian.org/unstable/winbindd(8)
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 BEABIREELTS

AL MATIREH ERE , EENEMERAXFHREERE. ERIFEFZNAN , BBAEMNBEEEREHMAXTE
7, HmISEESHAESR. (RAEFABITIELLARTS , fF M Transport Layer Security” (TLS) Bt HIATS, "Secure Sockets
Layer” (SSL) , JEBMERKEAIEFERSERNKBEBBAENRE.

A EERRBL R TEHRB % B

www (http) 80 https 443
smtp (EH) 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
Idap 389 Idaps 636

Table 4.7: R4 MALLHREIEY R

NERIHFE CPU IFfH, {ERAY CPU BRMBRAER , RIUTMRIFERAXFER , EEERARLREHRINE
EE , PbanER - POP {# A3 Authenticated Post Office Protocol” (APOP) , SMTP #11 IMAP {§ F"Challenge-Response
Authentication Mechanism MD5” (CRAM-MD5), (#/REAEBR3 P I8 B ABERARRE _EVREOED AR AR 2SS IXEDAHRT |, Ok
‘)ﬁ?ﬂ%?%ﬁﬂ‘]iﬁﬁﬁ 587 RABEGM SMTP 38 25 , BT AR A {F F§ CRAM-MD5 ;BB BT , A8rie (e
FE2518,)

4.6.2 %% Shell

% Shell (SSH) 2R F AR LAFXRUA R LM EMERTEEER MR LT LNEEN. EH OpenSSH &
S, ssh(1), #1 OpenSSH BEZEHFRFE (daemon) |, sshd(8) 4H/.SSH {2 FIREEERE | BTRAAR POP I X Z X8/
AREMPRENEILFE | EHATUEARRMRE ER2Em.

BRIl AE RN TARRREBD - EREMRE . RRAE. HREERE. BhRE. ERAQMRE , T
BRERGRESEN. 2RE 63

4.6.3 ABEAEKERSMNOT A

RI{$4R¥8\{T Secure Shell (SSH) #1 Point-to-point tunneling protocol (PPTP) B2 RT , EAEEK L , RE
e FEAIFSRNENTEREEAN. FAMXERE (2RE 5.7), YMTENEZETA—E , TRUEAREES.

B i Y WL — ‘
knockd V:0.7,1:1.7 | 110 ﬁ;i‘llfar)t'k”“k BETHEREFF (daemon) knockd(l) Fl% Fif
failzban VII0Z, 113 | 2191 | B3 ME EREshani 1P

Libpan-shield | ‘0905|115 | pEstmESHIA R A BIESNE

Table 4.8: 12 ftEasM R 2 AN T AR

4.6.4 root BHEL S

APEIEAFIER root FFRIHEAFERIRAIMS | R RAL T EHHRIE.



https://zh.wikipedia.org/wiki/Transport_Layer_Security
https://zh.wikipedia.org/wiki/Secure_Shell
https://www.openssh.org/
https://manpages.debian.org/unstable/ssh(1)
https://www.openssh.org/
https://manpages.debian.org/unstable/sshd(8)
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
https://manpages.debian.org/unstable/knockd(1)
https://manpages.debian.org/unstable/knock(1)
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
http://qa.debian.org/popcon-graph.php?packages=libpam-shield
https://tracker.debian.org/pkg/libpam-shield
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Bl R R ERNYIESIR (HDD/SSD/ ...)
* §{F UEFI/ BIOS B[R LA FTHS BN RREN

* # GRUB HEhX &35 &%

* $H{E GRUB # ¥ | 25 I 4548

WMRAWBESH ARG ERE |, RITRUER THNDSER , B EKES S,

1. ARG FREEE|—ETURRTE UEFI/BIOS it USB RAENKIERK.

2. FRESHENERBAR (B2RE 3.2.2).,

3. FERTIUHEARNEIE.

4. HREEAR BB/ etc/passwd” #E5 |, 1F root IRSHIGEREZRAT,

#38 grub-rescue-pc , BMEMBEINHRENWEN , 2R B4 GRUB REKE (BRE 3.1.2) WFAI# , £
RS |, (R N ERSEREMGEE,

1. FAOSEEEN ARG R MBR—LLEN | bansk , "root=/dev/sda6 rw init=/bin/sh".
2. 4wiE"/etc/passwd” #ER , {F root IRSFIEBHNE_RAS.

FHH root shell IRFE AT ARBREAFELT .

)

—B X AR root shell FZEGFAIHE | tAESAFEREM A , W] AER ARG LB RS, o, T UER

ghnZfi th Jcﬁractléi%ﬁk‘é‘%@%%ﬁE&ﬁﬁlﬂﬂibtiﬁﬁﬁﬁ FRENENS (B2RE 9.5.10), WEKHRKELS , ATARRM
ERREITILE.

755 LRI |, (EHRER_EREKIEMIRT REM-M dm-crypt M initramfs (B R 9.9) M root 53 FIil
(B/etc” HEWE) . BEHRARE  FEEFEEERMEBIAL.

47 HEMEDUS)

EEBERDEERFF IR S , R NAHE WhRHES).

E
Z2RE 9.4.16 KIRFIMONTLLEEEM (SAK) TEE.

4.7.1 FhfEIEHI%)5k (ACLS)

AFEHESIFIR ACL B7E6D 1.2.3 EEMFE L BT K —ERE,

ERREERES |, FREIBE|ACLITA ML , E—ERAMEA MK USB #FRE BEMIEE]"/media/penguin/USBSTI
—{EZ @ {E A& penguin BEABIT :



https://zh.wikipedia.org/wiki/Hard_disk_drive
https://zh.wikipedia.org/wiki/Solid-state_drive
https://zh.wikipedia.org/wiki/Dm-crypt
https://zh.wikipedia.org/wiki/Secure_attention_key
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$ cd /media/penguin

$ 1ls -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

1E5 11 3R+ RN ACL £ . aRI8E ACL , —EXEB{EA#E penguin EZAEEMBIERSIL BERNE |
# penguin AN7E root 40, fREEFAIRENT A= fR ACL :

$ getfacl .
# file: .
# owner: root
# group: root
user::rwx
user:penguin:r-x
group::---
mask::r-x
other::---

B
e "user::rwx’, "group::---"F"other::---" MERALEFREE. AMEE AR,

« ACL "user:penguin:r-x" $TEEFERAE penguin B'r-x" FraftE, EEEME 1s -la” JIH BHNE.
« ACL "mask: :r-x" % L ERAE T #E.

B L &N B "POSIX Access Control Lists on Linux”, acl(5). getfacl(1) 1 setfacl,

4.7.2 sudo

sudo(8) 2R B A T F—(E AL & BT RAMAE E R root 7F Al #EALECE% root JEENMALATH. sudo REE—EE
BERERNTE, T sudo BEL A BIBRE /etc/sudoer s"HHIRIAKFEHE .2 R “/usr/share/doc/sudo/examp’
MER 1.1.12 PEFRECRBI.

K% sudo AIREFAERS (BRE 1.1.12) BATHIEBCTEMENERITA. AKEAAMS , BHEAER
sudo &tb{FE A root IRSFIEE ARG RIS, Hlan , TIFsL#§ some_file" MR E XA “my_name”,

$ sudo chown my_name some_file

Eﬁiﬁ@ﬂ%;fﬁﬁﬂﬁ root 4% (PbanB1T% 4 Debian MYEREFTIE) , (ET{ERBRFETAER su - c R T T4
A root # 4T,

4.7.3 PolicyKit

PolicyKit 2 7EXA Unix {EEE R IZHIRE RGBT T R —EER AR T

FH GUI BENERER , ERATHR R , NEEAERFEHIT. BFMER PolicyKit RIANFHEFEFEN , DITE
HRIRME,

1 Debian Z#ieh , PolicyKit BR%] 7 R sudo ARO{E A HIREAIETERAE,
£ 8 polkit(8),



https://www.usenix.org/legacy/events/usenix03/tech/freenix03/full_papers/gruenbacher/gruenbacher.pdf
https://manpages.debian.org/unstable/acl(5)
https://manpages.debian.org/unstable/getfacl(1)
https://manpages.debian.org/unstable/sudo(8)
https://zh.wikipedia.org/wiki/PolicyKit
https://manpages.debian.org/unstable/polkit(8)
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4.7.4 [REI7EEF L AR5 um it R 75

HAGZLME , BUENZEARBRER , E—EIFNEE., AREREELHHN. ENMEAKRS , NMEEEERE
EH A2 (daemon) BB , B RIEIB super-server 2B , iR AR T2 RS,

e, PhansR sshd(8), {FAE PAM HI7EEES], MBHEH L AR KRBIFER —LARFIRHRFER.

« 4HREFEZR: "/etc/default/program_name”

« BRETERF (daemon) K Systemd fRIEETACE

* PAM (Pluggable Authentication Modules)

» super-server {§f"/etc/inetd.conf”

« TCP wrapper {§f3”/etc/hosts.deny” #1”/etc/hosts.allow”, tcpd(8)
e Sun RPC" i} /etc/rpc.conf”

atd(8) {#"/etc/at.allow” f1"/etc/at.deny”
« crontab(1) {#"/etc/cron.allow” #1”/etc/cron.deny”

Network firewall % netfilter }E22

£ HE 3.6, # 4.5.1F& 5.7.

R
NFS FIEEER RPC FEx , FE/H Sun RPC %%,

ET YN
RIS HT Debian R4 BRIE , H 4" /etc/hosts.deny” ¥ 2 BF/E"ALL: PARANOID” T
JBRAOARIELD |, FBIEERT . (BRARINVAFEERITANMERNTERAR. )

4.7.5 Linux L445M

Linux %0243 RANSTIR B4 UNIX BIREIIR BT 2.
Linux STEFETECHEN | RIREMT B4 UNIX Bt (B R xattr(7)),

Linux 1E{E 4 #B 4Rk ( F E RN EHEN BIEIARRIRNEETT , #iF84A capabilities(7) , EREFAEN AEABFEH. # 2.2
hR A% (514 , Capabilities & — BRI T4 LK EM .

Linux Security Module (LSM) ReAEAAESR 2t T —EZ AHMRSAGEMS) , FFR RTEARN. a0

* AppArmor
 Security-Enhanced Linux (SELinux)
» Smack (Simplified Mandatory Access Control Kernel)

» Tomoyo Linux



https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/Super-server
https://manpages.debian.org/unstable/sshd(8)
https://zh.wikipedia.org/wiki/Daemon_(computer_software)
https://zh.wikipedia.org/wiki/Pluggable_Authentication_Modules
https://zh.wikipedia.org/wiki/Super-server
https://zh.wikipedia.org/wiki/TCP_Wrapper
https://manpages.debian.org/unstable/tcpd(8)
https://zh.wikipedia.org/wiki/Open_Network_Computing_Remote_Procedure_Call
https://manpages.debian.org/unstable/atd(8)
https://manpages.debian.org/unstable/crontab(1)
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://manpages.debian.org/unstable/xattr(7)
https://manpages.debian.org/unstable/capabilities(7)
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
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BEBEAEGZMANENER LT B AL Unix ZEERRIE B NEAS , EZ root FENMBIRS]. BRIRERE
kernel.org £/ Linux &840 (LSM) HEZESC 4,

Linux f{] namespaces ¥ %7 — {8 £I5itE R ZIRE — EHMRHHE | 2 RGEIRFE namespace WH 727
AR, ¥ H namespace AEMBCHLBMERmHGIE. SHERF2BMHERNT RMHNRER  F—E
namespace R ER R , B2 ¥3EE—{E namespace WHERFAA K. #4%(> 5.6 AL , B 8 7 namespaces

(8 R namespaces(7), unshare(1), nsenter(1)),
1t Debian 11 Bullseye (2021) &, Debian {# A unified cgroup hierarchy (#— cgroup JE4R Z54%) (JRFEA cgroups-v2),
namespaces [&) cgroups —i2 K [REEE PIKARF , AT EIRIEHIMERRGIE

» Systemd, 28&7 3.3.1,
- WEIRIR., 2RE 7.7,

o Linux %% , bkan Docker. LXC, 28 & 9.11,

ELTRERRESEAE 4.1 BN, ELSEEERIBY T ANAHNEE.

il



https://www.kernel.org/doc/html/latest/admin-guide/LSM/index.html
https://zh.wikipedia.org/wiki/Linux_namespaces
https://manpages.debian.org/unstable/namespaces(7)
https://manpages.debian.org/unstable/unshare(1)
https://manpages.debian.org/unstable/nsenter(1)
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

AR e

2N
B Debian REHAE4FM , 55E % Debian E1H 5 FM—4H4%HEC.

7R
systemd IRE T , ATRAFR networkd RFFECABAR . 552 % systemd-networkd(8).

5.1 EAMPEEIEE

IR B EE— T IR Debian E3E RGP B A B LEHE,

5.1.1 FHL&MRIT

FH 2T, BRIt 2R NSS (&FARFEER Name Service Switch) #HI2RZIE. EEMBATHRIRIZAT.

1. "/etc/nsswitch.conf iR #E M " hosts: files dns”EERIRTE THELMRATIER.((£%"/etc/host .conf”
EEEN order” EERRB AL,

2. files AXNEALHITIY IR IMLZTE"/etc/hosts" IEREMEIR |, RIEHEHABRECILIRE ("/etc/host . con
EEAE multi on”)

3. dns AT, REHLEBIBEA"/etc/resolv. conf” FEREME B HAREANMK I 4 A4 Domain Name
System (DNS) K#kZ| , AIEMSFBE B ECAIRY .

— AR TR R R GREEMA | Flan"host_name” MEERTF R ANEIRAL, 15k , "/etc/hosts”
BRRG T XHRINIER.

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://manpages.debian.org/unstable/systemd-networkd(8)
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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HESE TE A | xERY anHA
network-manager |V446157 7021 | HABC :: NM | NetworkManager (SFEI{THE) : EENEIRAELR
network-manager {gvi@@el:158 | 18 FHBC :: NM | NetworkManager (GNOME #i¥s)

i 24 I AcE Netplan (E&zs): B—H , B =AD&/ 2]
netplan.io Vi24,1:85 | 340 NM-+networkd NetworkManager %I systemd -networkd &
i-fupdown Yoy 201 || BB KIEET A (Debian 457)
pppoeconf V:0.2,1:14.0 | 176 ggﬂ L FARCENTF , LAMETAF A PPPOE EiE
wpasupplicant ?_’:5‘(‘)%7’ 3896 Eﬁﬁa S| \wpa 1 WPA2 B EIESTIE (IEEE 802.11)
wpagui V:0.2,1:1.2 | 779 Eﬁﬁﬂ L wpa_supplicant Qt BEREE Fin
wireless-tools I\/215867 998 gﬁ@ﬂ B 199 Linux EARRIGTA
iw V:37, 1:468 | 332 Eﬁﬁa S E L mgEERTA
. V776, AARC o iproute2, IPv6 FEMSERAELETIAC : ip(8),tc(8) F
iproute2 1:986 4123 |proute2 F
iptables |V63;1728 2408 ilﬂegcglter HEBRAMASIEIREIET A (Neffilter)

V:253, FARC - HEBRMAFREIEREETH (Netfilter)
nftables 1:869 189 Netfilter ({ip,ip6,arp,eb}tables Eﬁ{é%éﬁﬁ%)

3 SHIEFEEAS = FY *g ﬁ‘ﬁu % =]
1putlls—p1ng IV9199861 188 mugit {?gurigi?emztg%%ﬁfii » HIBE gj IP i’miﬂ:
lputils-arping | .o 17 |53 | it AR SRR | B8 ARP Hi
iputils-tracepathVv:2, 1:20 50 AR IRMEFEURFE MR RR 1K
ethtool V:95,1:254 | 1093 | K FREK B AR A B I
mtr-tiny V:4, 1:39 181 gﬁ SR g R E (XARE)
mtr Vi4, 1141 | 230 j@.'ﬁ CRC | e (XARERN GTK RE)
gnome-nettool | V:0.5,1:9.0 | 2480 gf‘ R | e B TA (GNOME)
nmap Vi24,1:184 | 4759 %ch GRSt R (Nmap | 150
tcpdump V:18, 1:176 | 1346 g”ﬁ CRC | memE e (Topdump | FbIE)
wireshark V-3, 1:38 17068 gﬂﬂ SR smeonmad (Wireshark GTK)
tshark Vi2, 1:23 433 jg'fﬁ IR s g casiE)
tcptrace V:0.2,1:11.6 | 407 g;fc R #RIB tecpdump HERH AR AR B EUB AT

- . AR K | BIND SxEEBIR MR T Finfe 7 ¢
dnsutils V5, 1:158 23 = nslookup(8),nsupdate(8),dig(8)
dlint V:0.1,1:2.1 | 52 g”ﬁ HR | s R RS E DNS A
dnstracer V:0.1, ;1.1 | 63 g;ﬁ R IRt DNS B E EIREA

Table 5.1: A4&FAC LA —



http://packages.debian.org/sid/network-manager
http://qa.debian.org/popcon-graph.php?packages=network-manager
http://qa.debian.org/popcon-graph.php?packages=network-manager
https://tracker.debian.org/pkg/network-manager
https://zh.wikipedia.org/wiki/NetworkManager
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
http://packages.debian.org/sid/netplan.io
http://qa.debian.org/popcon-graph.php?packages=netplan.io
https://tracker.debian.org/pkg/netplan.io
https://netplan.io
http://packages.debian.org/sid/ifupdown
http://qa.debian.org/popcon-graph.php?packages=ifupdown
http://qa.debian.org/popcon-graph.php?packages=ifupdown
https://tracker.debian.org/pkg/ifupdown
http://packages.debian.org/sid/pppoeconf
http://qa.debian.org/popcon-graph.php?packages=pppoeconf
https://tracker.debian.org/pkg/pppoeconf
http://packages.debian.org/sid/wpasupplicant
http://qa.debian.org/popcon-graph.php?packages=wpasupplicant
http://qa.debian.org/popcon-graph.php?packages=wpasupplicant
https://tracker.debian.org/pkg/wpasupplicant
http://packages.debian.org/sid/wpagui
http://qa.debian.org/popcon-graph.php?packages=wpagui
https://tracker.debian.org/pkg/wpagui
http://packages.debian.org/sid/wireless-tools
http://qa.debian.org/popcon-graph.php?packages=wireless-tools
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
http://qa.debian.org/popcon-graph.php?packages=iproute2
https://tracker.debian.org/pkg/iproute2
https://wiki.linuxfoundation.org/networking/iproute2
https://manpages.debian.org/unstable/ip(8)
https://manpages.debian.org/unstable/tc(8)
http://packages.debian.org/sid/iptables
http://qa.debian.org/popcon-graph.php?packages=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
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
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/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
https://tracker.debian.org/pkg/dnsutils
https://zh.wikipedia.org/wiki/BIND
https://manpages.debian.org/unstable/nslookup(8)
https://manpages.debian.org/unstable/nsupdate(8)
https://manpages.debian.org/unstable/dig(8)
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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F—1TH IP #uhk BAA , TR MEIRR M.

EEEFIFINE 1T 127.0.1.1 IP ittt F R @ EHE LA Unix 4 %35, Debian Installer 278 87K X IP HititiF&
BIEEEIRE |, fEAKLERIE (40 GNOME) W—EEAEAE , R0 bug #719621.

host_name ULECfE"/etc/hostname” B EHM T L, (BREF 3.8.1),
HIAB KA IP HHEHR AR |, EEKAZ IP i EEAEKIEER 127.0.1.1,

WA KA IP it FH 184 Z 4 Domain Name System (DNS) 32 {#t5E £ & #& 154 fully qualified domain name
(FQDN) (&% , $1454 host_name.domain_name JEE# FAK X% host_name.

3R resolvconf BEEMIRBLE |, "/etc/resolv.conf” 2—EFFREAER. MRKET , B2 —EFTREL. It
s, EBESBMITRIANYIAWEN. 20 DNS Z IP="192.168.11.1", AIB&40TF.,

nameserver 192.168.11.1

resolvconf BEEE(FIE(E"/etc/resolv. conf” FERMA—EFREL , WEBHTIESIBEHEEARNE.

A HAY adhoc EIFABIRIE T PC TR , [T EAK files M dns A4, EM L IRAEFIEB Multicast
DNS (MDNS) &1 Tfi##f.

Avahi #1244 Debian T4R#% DNS 3IRAELS,
'©40 Apple Bonjour / Apple Rendezvous #E.

libnss-mdns $MIMEIZ#E mMDNS fFE#E L f#HT , GNU C [E (glibc) ) GNU £ 7 iR %854 Name Service Switch
(NSS) ThAEZ{E mDNS,

"/etc/nsswitch.conf’ FERXEEHH hosts: files mdns4_minimal [NOTFOUND=return] dns”E##H
—E (HEECEZ R /usr/share/doc/libnss-mdns/README.Debian),

—{E{E".local”’ pseudo-top-level domain F R F#4 £ fi#4T , £ IPv4tiit"224.0.0.251" 8 IPv6 #IfI"FFO2: : FB”
B —{E4H3% UDP B mDNS &A1&,

£
184 %t Domain Name System 5 g% 7818 FATAEAL 184 expansion of generic Top-Level Domains (gTLD) i& #F i
1. EEFEN , BE—ERE R, B2 FER name collision,

as

F A e A, Ltk 0 libnss-resolve Ff & systemd-resolved, {3 libnss-myhostname, = #
libnss-mymachine, I 7E"/etc/nsswitch.conf” #EREEM hosts” {THEAEESE mymachines 2 myhost-
name BT , B 2MEMLEATHNERMKAE. FLEMB R nss-resolve(8), systemd-resolved(8),
nss-myhostname(8) #1 nss-mymachines(8),

512 EHENHEHLZTE

systemd {§fi”’enp0s25” Z XA/ v FERIAERE N T B 78,

5.1.3 [ES4FEHEEE

FRIRMIEFTIZBE T 4E rfc1918 43R E MIIEITAE local area networks (LANS)IPv4 32 {3tk e K XA KR BB S8 15
LR HRE A G B RGS A _E E A R E SR,



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/FQDN
https://zh.wikipedia.org/wiki/Multicast_DNS
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://manpages.debian.org/unstable/nss-resolve(8)
https://manpages.debian.org/unstable/systemd-resolved(8)
https://manpages.debian.org/unstable/nss-myhostname(8)
https://manpages.debian.org/unstable/nss-mymachines(8)
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
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xR ERsHE T 4EHERE R ET
RS

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 255.255.255.0 124 256

Table 5.2: 48L& E S 3R

E
IP it EFZHE FHRANE IPv6 ik , 5120, ": 11" & localhost ZAhF#4,

7E
MREBELI A BCE)— B T4 |, FFERE AT — RS B IR AR |, W AERIR —E/EARE S HRIERE
@ BABIE SR Network Address Translation (NAT). JHEEISABIRIE , EIEKARIEE {FH NAT.,

5.1.4 MHEHREEXE
&% Debian AFETIBE RS EBIEILRE | BIKEF —LHEKEE T E DFSG non-free #FHERFIEEM. 2RE 9.10.5,

5.2 IR EHEAEIEFIAC

HIEA systemd IR Debian RE A4 , AN BT BRERGEETVEWE - Lo ANEIEE £ networking. servic
I8 MEENmEIBR‘NetworkManager . service’ g8,

Debian A PUBIBE=TEFEF (daemon) BIREIL K EIRAMIK E4R |, 5120 NetworkManager (NM) (network-manager
AAARAERASE) .

- BEfEBECHK GUI MFELIIRRXRIERAFERENHE.

- EfEECHESERER (daemon) EAEMINAS %G

o BPMEYRAT AR B G RARIEARE AR

o EPHERAT AR B it B IR AR MARARE FORAC

« EFAFRARARRE M AMKHEEFM ifupdown EEEM.

)i
AEEMARS LEAELEEEREEMRIC TR, BMERHERKR ERER LB EmERE.

ELRARNERALR TAFTREETEENRAL , B RAEE ifupdown BEEBEEEFHR , ©RABERGR

“/etc/network/interfaces”,



https://zh.wikipedia.org/wiki/IPv6
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)
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52.1 EENHERAEEAEC LA

DebianZ#t NM B A X jA“/usr/share/doc/network-manager/README . Debian”,
AHE L, T RSERN AT T AL R EAARRG ARIRL.

1. BB TIFESFERE{FEHAE foo @ netdev’sl (54, #/20 GNOME #1 KDE EHRIRAEHEIRESEIR
D-bus BENTERZIERIE) .

$ sudo usermod -a -G netdev foo

2. {§“/etc/network/interfaces’ AR IE T EAMKEE,

auto lo
iface lo inet loopback

3. BB TS EHREN NM,

$ sudo systemctl restart NetworkManager

4. 1BIBEEA EFAECAEE .

7E
RAEAXRFIfE /etc/network/interfaces” PRI EE M NM EI8 |, U4 ifupdown &S,

N
MRBEAEERT NM KB K AREINE FISHEBEMNSSHEANS X &K
|, 11 gl network-manager -openconnect, network-manager-openvpn-gnome,

network-manager-pptp-gnome, mobile-broadband-provider-info, gnome-bluetooth % %,

1ERIEIE AR Wicd,

5.3 BRAXGMTEAIRAHERACE

{# H systemd &%+ , ATAfE /etc/systemd/network/ {2FECAEK .2 R systemd-resolved(8).resolved.conf(5)
FN systemd-networkd(8),

EEAFERBEZENANER FTEERAAEHE.

DHCP & FipiBc & o] LUBIBEI"/etc/systemd/network/dhcp. network” FE R R EITERE. BFI40 :
[Match]

Name=en*

[Network]
DHCP=yes

— (A AEAB IR B B R IE BN/ etc/systemd/network/static. network” :&5E. tban :

[Match]
Name=en*

[Network]
Address=192.168.0.15/24
Gateway=192.168.0.1



https://zh.wikipedia.org/wiki/D-Bus
https://zh.wikipedia.org/wiki/Systemd
https://manpages.debian.org/unstable/systemd-resolved(8)
https://manpages.debian.org/unstable/resolved.conf(5)
https://manpages.debian.org/unstable/systemd-networkd(8)
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5.4 HAEMEKEE

ERIRAEKBECE T MER cloud-init #1 netplan.io &M (B RE 3.8.4).

netplan.io ##8EXIEIE systemd-networkd 1 NetworkManager fEAE RSB ACE %% , BESAMEFA YAML
BERESTMERLE. ER%E YAML:

* PdTnetplan generate” @4 , it YAML A RAHTH LARNERIRACE.
* BT netplan apply” 4 REAEMRMNACEEIEN.

2 H "Netplan documentation”, netplan(5), netplan-generate(8) #1 netplan-apply(8).

8] A2 R, "Cloud-init documentation” (45352 El4%"Configuration sources” #1"Netplan Passthrough”) Bfi# c loud - init
EERRREN B S BERNER IR netplan.io BLE.

5.4.1 {£F DHCP IR A EMEECE

DHCP % Pl E o VB B2 3 —E#UR st /etc/netplan/50-dhep . yam U SRETAE :

network:
version: 2
ethernets:
all-en:
match:
name: "en*"

dhcp4: true
dhcp6: true

5.4.2 {EFIFFRE IP IR EAKECE

—(BEFREARIR AL B RSB IB B M —EEUE R 4AtE" /etc/netplan/50-static. yaml” K& :

network:
version: 2
ethernets:
etho:
addresses:
- 192.168.0.15/24
routes:
- to: default
via: 192.168.0.1

5.4.3 {f/H Network Manager IR E44RACE

{# F Network Manager ZE#ERARI& & FinBcE , P] LURIBEEN —(EEUE R IAFE"/etc/netplan/00-network-manager .\
FEITELE -
network:

version: 2
renderer: NetworkManager



https://zh.wikipedia.org/wiki/YAML
https://zh.wikipedia.org/wiki/YAML
https://netplan.io/reference
https://manpages.debian.org/unstable/netplan(5)
https://manpages.debian.org/unstable/netplan-generate(8)
https://manpages.debian.org/unstable/netplan-apply(8)
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
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5.5 JE/EB4E&AEC

1£ Linux ERKEMMACE | {#/ iproute2 72X (ip(8), ) .

5.5.1 Iproute2 54

Iproute2 154 SR iR TR AR BARIZFAACAEN . BERER net-tools 5L EEIFTH] iproute? T5 L ERINESIREK.

¥ net-tools FTE iproute2 B

ifconfig(8) ip addr —ERE ERNHa& (1P 3k IPv6) HiiE
route(8) ip route REXREE

arp(8) ip neigh ARP 5k NDISC REU&H

ipmaddr ip maddr ZREMIIE

iptunnel ip tunnel IP & &

nameif(8) ifrename(8) it MAC HBIERARRE /T T £
mii-tool(8) ethtool(8) NS R B E

Table 5.3: B net-tools 540 EFFHM iproute2 5o EHERE

£ R ip(8) M Linux S &AM EIEH] (Linux Advanced Routing & Traffic Control) .

5.5.2 LTEHIKEAEKERIE
R FTEM AR T2 MERIREERIES | EUE4S N s ms AR,

5% B

ip addr show RN SRR/ AR AR AE
route -n REFHIR IR ETIIR AR

ip route show s R Bk AR

arp & Bl ARP RERRAAR

ip neigh R =81 ARP REGRRAR

plog ¥~ ppp BEH 425 (daemon) HiEE

ping yahoo.com

& F"yahoo . com” NEFFAEEAR

whois yahoo.com

eI BRI ERERERIM 1 "yahoo. com”

traceroute yahoo.com

IRHEZ]"yahoo . com” FRIARFAREAR

tracepath yahoo.com

IRHEE]"yahoo . com” RIRFAREAR

mtr yahoo.com

IR ZE"yahoo . com” RFEAEELZR (EHEMN)

dig [@dns-server.com]
example.com [{a|mx]|any}]

EAA"dns-server.com” It R "examp le. com” JF & K]
DNS &Cé% : "a”, "mx” 8k"any” 5ié%

iptables -L -n R ABIE
ss -a R B FRRAIR
ss -1 TR B HEIR

ss -1 -t -n

i TCP S EEIR (BT /M)

dlint example.com

E:f"example.com” i DNS zone &&fl

Table 5.4: KA TEL SR

N

BB KBRS LA AE"/usr/sbin/” B8%. {RATRAR"/usr/sbin/ifconfig” BEik{EATEIELSHKE | 5
38" /usr/sbin” "~/ .bashrc” {5E 34 (K"$SPATH IRIS A



https://wiki.linuxfoundation.org/networking/iproute2
https://manpages.debian.org/unstable/ip(8)
https://wiki.linuxfoundation.org/networking/iproute2
https://wiki.linuxfoundation.org/networking/net-tools
https://wiki.linuxfoundation.org/networking/iproute2
https://manpages.debian.org/unstable/ifconfig(8)
https://manpages.debian.org/unstable/route(8)
https://manpages.debian.org/unstable/arp(8)
https://manpages.debian.org/unstable/nameif(8)
https://manpages.debian.org/unstable/ifrename(8)
https://manpages.debian.org/unstable/mii-tool(8)
https://manpages.debian.org/unstable/ethtool(8)
https://manpages.debian.org/unstable/ip(8)
https://lartc.org/
https://zh.wikipedia.org/wiki/Address_Resolution_Protocol
https://zh.wikipedia.org/wiki/Address_Resolution_Protocol
https://zh.wikipedia.org/wiki/Domain_Name_System
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5.6 AHHEmIEN

BB R LR L T AXNEE. RIREIHEFRERMARENEE.

L] mTE XN | FRER

iftop V:6, 1:89 93 BN — AR N H_ ERIERFE A AN
iperf V:2,1:34 431 ErEEEhREE A ELR

ifstat V:0.6,1155 |52 N EZRETE T

bmon V:2,1:20 141 ﬁ@]‘t‘ﬁﬁ% ﬁ%%*ﬂﬁlﬂ]_ﬁ?rlﬂ
ethstatus V:0.2,1:2.5 41 HRENEEEEERFIERTESTE
bing e 80 | EEAMLABERSETDNAAS

bwm-ng V:1.0,1:9.7 | 95 N E IR I DA T B e
ethstats pesd 21 | ERRHIIZ AAER A B
ipfm YOS 18 | EEAHIA

Table 5.5: MM EHXTRIEE

5.6.1 FkHi&m&{E MTU

X EENEE @ RERERAEWMET (MTU) .

FE—Lg R, £/ ping(8) M_E”-M do” EIAFIXZFEK/NMK ICMP B EREEITENE , (RFETUFERLE
MTU, MTU & KAITTRIEHE IP 9 FRIERMEK/IMINE 28 {7J64H (IPv4) 3k 48 {Jt4H (IPv6), TEIRFIF , 3
IR IPv4 E4RH MTU 2 1460 , IPv6 E4%1 MTU £ 1500,

$ ping -4 -c 1 -s $((1500-28)) -M do www.debian.org
PING (149.20.4.15) 1472(1500) bytes of data.
ping: local error: message too long, mtu=1460

--- ping statistics ---
1 packets transmitted, © received, +1 errors, 100% packet loss, time Oms

$ ping -4 -c 1 -s $((1460-28)) -M do www.debian.org
PING (130.89.148.77) 1432(1460) bytes of data.
1440 bytes from klecker-misc.debian.org (130.89.148.77): icmp_seqg=1 tt1=50 time=325 ms

--- ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms

rtt min/avg/max/mdev = 325.318/325.318/325.318/0.000 ms

$ ping -6 -c 1 -s $((1500-48)) -M do www.debian.org

PING www.debian.org(mirror-csail.debian.org (2603:400a:ffff:bb8::801f:3e)) 1452 data bytes

1460 bytes from mirror-csail.debian.org (2603:400a:ffff:bb8::801f:3e): icmp_seq=1 ttl=47 <+
time=191 ms

--- www.debian.org ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 191.332/191.332/191.332/0.000 ms

EEBREERK MTU (PMTU) 23] (RFC1191) , tracepath(8) 354 85 B ENTE RS (E.
&7 JE%EZIKE‘]E%I?‘?}MF YR EEME TENER.

o« FREMEEAR (VPN %) MRE MTU FEE—SREE M L mKsas.



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
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
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
http://qa.debian.org/popcon-graph.php?packages=ipfm
https://tracker.debian.org/pkg/ipfm
https://zh.wikipedia.org/wiki/Maximum_transmission_unit
https://manpages.debian.org/unstable/ping(8)
https://zh.wikipedia.org/wiki/Path_MTU_discovery
https://datatracker.ietf.org/doc/rfc1191/
https://manpages.debian.org/unstable/tracepath(8)
https://zh.wikipedia.org/wiki/Virtual_private_network
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RIEIE MTU HEARIH
PESEELy (IP: PPP) 576 TEAER]
XA EAR (IP: DHCP Z[& 1500 FEsSAE A
ﬁg) Pyt P

Table 5.6: Fx{£ MTU {ERIEARTES| 7%
s MTU EAREERIBIEIAEISEER PMTU E,
o EIBEEHTRHBIKEHE , 8K MTU B8 % PLET,
mAD KN (MSS)R Bib—FaE 8 K/INNATE. MSS F MTU HIEHZINT.

o ¥4 IPv4 , MSS = MTU - 40
o L IPV6 , MSS = MTU - 60

Vas
E 54 iptables(8) (B2 RE 5.7) B4 , fiBiB MSS KB4EA K/ , AR S AT MMS . 2 1 iptables(8) F
B TCPMSS” .

5.6.2 WAN TCP &£,

IR ASEEM S ALK WAN , TCP FItEREMIAIBAR TCP & A/NRS| 8, 72/TCP Ji% 8 |, KEAth. T
ATALE , E7/7 Debian FARRER ERESRIFAARFS IFERAC 1G bps YCA4EI P LAN E4R,

5.7 Netfilter 487% 18 EHELD

Netfilter f£ /8 Linux #%(> 1848 (2 RET 3.10) IRAGIKREFTAGE FIABR bR (NAT) 1252,

netfilter EEK){E A H BFER 2 iptables(8). #RAEL shell FILAFRAFIAC netfilter , {F A iptables-save(8) EFEE R
TARE, B RAERET , BB init F54H5IFNY iptables-restore(8) K Ik1E .

1% shorewall EEHFAACE Bifs S 15RES0F E BB RS EHE.
2 R Netfilter x4 L34 (8(#E"/usr/share/doc/iptables/html/” fEEMITH).

* Linux Networking-concepts HOWTO
e Linux 2.4 Packet Filtering HOWTO
¢ Linux 2.4 NAT HOWTO

EF TN
HERIELER A Linux 2.4 B, iptables(8) $§4- 1 netfilter %/ >ZhBEEBREFATE Linux2.6 1 3.x # > RFIEIR.



https://zh.wikipedia.org/wiki/Maximum_segment_size
https://manpages.debian.org/unstable/iptables(8)
https://manpages.debian.org/unstable/iptables(8)
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
https://zh.wikipedia.org/wiki/Netfilter
https://manpages.debian.org/unstable/iptables(8)
https://zh.wikipedia.org/wiki/Netfilter
https://manpages.debian.org/unstable/iptables-save(8)
https://manpages.debian.org/unstable/iptables-restore(8)
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
https://manpages.debian.org/unstable/iptables(8)

Debian 2%F 108/ 249

N TE AN | R

. . HABREMAEZ ISR EE TR (Netfiter)
nftables V:253, 1:869 | 189 ({ip.ip6,arp,ebjtables HIEEEAE)
iptables V:378,1:642 | 2408 | netfilter BIE LK (iptables(8) AHA IPv4, ip6tables(8) FH2 I1Pv6)
arptables V0.1, 1:11.7 | 102 netfilter E1F T_H (arptables(8) Fii% ARP)
ebtables V15, 1:24 276 netfilter Z1% L_H (ebtables(8) A XAHE#E)
iptstate V:0.2,1:11.7 | 121 FHEVEESTE netfilter JXAE (0 top(1) AE1EN)

T - |= p— =, : =/, Uz (=]

U v:81, 11107 | 862 ;Jtncompllcated Firewall (UFW) E—E&E neffilter [i X IBHIFE
gufw V6, 111 3663 | Uncomplicated Firewall (UFW) HIseB&{EREN T
firewalld V:14,1:22 2581 | firewalld E —EENREETE[H KBRS | IR =R

firewall-config | V:0.8,1:3.3 | 1096 | firewalld R {EHENE

shorewall-init Y004220 88 Shoreline [k iZ #1141,

shorewall V:2.3,1:;5.1 | 3090 | Shoreline B K&, netfilter AHAERE 3 4F fk o
shorewall-1lite YOOO%S 71 Shoreline B ki, netfilter 4BREFE A A28 (FETEAR)
shorewall6 V:0.7,1:11.3 1334 | Shoreline Bk &, netfilter 2HREFE A Bi2s (IPV6 FRA)
shorewall6-1lite Yoooozl 71 Shoreline Bk, netfilter 4HREFE 34 AES (IPV6, ¥5TEhR)

Table 5.7: fikif& LA



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
https://manpages.debian.org/unstable/iptables(8)
https://manpages.debian.org/unstable/ip6tables(8)
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
https://manpages.debian.org/unstable/arptables(8)
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
https://manpages.debian.org/unstable/ebtables(8)
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
https://manpages.debian.org/unstable/top(1)
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
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
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
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
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Chapter 6

AR R

B AEIREARE (BME 5) , (RATIBIT R EERER.

2N
IR Debian AR AR MR RIS | BE Debian S B Fl— 48K AR,

N
XL ISP T, WRIREUR MR, (R REF R —E MBS RFAEREIH POP 1 SMTP fR%s. 1R
ATRER R E AR TR 1P EITHIM.

6.1 HEZE

BAZHEEREREREA , EREXFERER (HTTP) FEERNE.

HhE AT R A% EIE 255 B

chromium V:29, 1:97 316756 X Chromium , (3B Google KIFTIRZE
, ] ] _ Firefox , (B{Eg Mozilla BEEREIEZS |, &

firefox V:15, 1:21 299269 [{)_L Debian Unstable &) fA)

firefox-esr |V411%4 266258 [+ Firefox ESR (Firefox iR XIEhRAN)

epiphany-browsen V:2, I:111 6666 | [F_L GNOME , & HIG , Epiphany

konqueror V:25, 11111 7982 | AL KDE, Konqueror

dillo V:0.5,1:14.1 1585 Bk Dillo , (F} FLTK RS E4R =)

w3m V:10, 1135 | 2853 | XZF w3m

Tynx V:28,1:445 | 2031 | [FE Lynx

elinks V2, 1:16 1791 Bk ELinks

links V2, 1:21 2321 | BAE Links (XX =)

links2 V:0.9,1:195 | 5466 | & Links ((8F X RishilEe®)

Table 6.1: 48 EBIER5IFR



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
http://qa.debian.org/popcon-graph.php?packages=firefox-esr
https://tracker.debian.org/pkg/firefox-esr
https://zh.wikipedia.org/wiki/Firefox#.E5.BB.B6.E9.95.B7.E6.94.AF.E6.8F.B4.E7.89.88.E6.9C.AC
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)
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6.1.1 {AREMERETS

&7 L8 EIRBIAEE, | /R AR B R RN RIS FE VR MK User-Agent F&, 2R :
« 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 Ghome Web (epiphany)

6.1.2 BIEREREMH

IEIRAKR GUI (BEFERENT) BIERIEET browser extension fRIRIATE , 'E 73R web extensions 44 iiE%E
1.

6.2 EHARLR

AEERHER T HEE R AR B AR N RIS BN T 1k,

FE
WNRARABER E BRI AR 232K B4R IB BB ARRE AT IR | IR T RIRE— T BB EA 4.

6.2.1 FEEpFEMR

BTEM A=ERAEA , SREREE , BEMHRSARERFIEL.

. ;FIQP FEFEHEE L To” FI"From” BafRBORER . (55 LA"From” Bl 4 HOR B3k, 20 From_
4 )o

« EFERAEERTO” F"From” Bl , BUREETFEMER Pin L. (EXBAMER T , ELERARREFEHEEH 2,
B A LRiEK.)

« BAEBIAMIESCERN ET BB EM AW L AEREAEREHRRE N (MIME) SEREM , AR ASCI
BHCT TS , BIEEAMNER. . ZeNERREN.

DhRELHET BT MR Fini) GUI FEVERER GUI WEBINACE |, IR TIIFTBIIRE.

« 27 REIESCERBRI R H AR | CEIAAGE RS AEAEEARNEEMHETE N (MIME) RARFEEMHIREAFIENMF1ES.

- EERERE F'Elmu EHIRAH OAuth 2.0 (8] ISP (ABFEAEES IRFSHEHLRT) M SMTP 1 IMAP fAfRZRRZEEBCD.
(T OAuth 2.0, BIB S HERIFRERELETE , B0 , "Settings” -> "Online Accounts”.)

< EFEAEE] ISP MEE I SMTP RISEIEAMAEESIE (587).
* & TLS/IMAP4 3E (993) #EWU#TFAE ISP IfAMR=F LAIERE.
 ERER MM BB IEE .

T RESIRMLERSMAOTHRE | B A, BB, 255, HTsE.



https://zh.wikipedia.org/wiki/使用者代理
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://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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AT TATE KA | xEEY

evolution V:25, 1:223 | 488 X GUI 2z (GNOME, groupware E)
thunderbird V:45, 1:102 274189 X GUI #£%, (GTK , Mozilla Thunderbird)
kmail V:43,1:103 | 25270 | X GUI 2%\, (KDE)

mutt V:10, I:87 7334 | BB RER vim —io {F RN FE TR e
mew Y001052 2319 | (x)emacs FHFILARIRFER

Table 6.2: EfH{E AERIESFR (MUA)

6.2.2 IRAERMHFARFSIR S
IRE A R 38 — LRI B MU R BB (AFEBAEBERNETF ) R,

< EHEERBRE LBIT SMTP [ RS KB AT SR IR R EMENIREK.
« —EEMFRESB M EREFIHIEAIERE | RMERAZ)T Brth , FBRAIFE @ RER R R ZEIBREN.
 WEEREEE I ENEETAERNIREM PR ER T | ERETIREN.

EERA

s WBHBERARRR M EHEGTARAEMKEK SMTP IR (25) BEARHEEET .
o RAFIEABIEH) SMTP 3R (25) EAREIHEZ ARSI M EM O AW ESHT .
s RBBERARRREMN ML 2REAEKRNIE , REEREBMEIEATIR (587) FiX.

* BIBA EUAEMT (DKIM), 3{EHRIAEL (SPF) MERIEAKMEME. MEMKE (DMARC) BRHIRIL
IREA AT RIZ I BT BRI,

o A SIRHHEMT RS T RE @ AR RAVIER smarthost (BT ERHEIX.
BRI AR RS RIRE TR UL A RBEMHRRE | AFHLE EF BB,

6.2.3 FHEHFIRFSIHHIE

—Lb7E Debian ERFER , EMFARIAEEAR] /usr/sbin/sendmail 54 R EXENH , B R —EEMEAREHN
UNIX A ER (R R 25 K 25X B F |, BIRFF SHIThAE -

o B R ARSI SIAERIENL,

o BEREE /usr/sbin/sendmail 4RI,

o HiNEKHEAR—F# , /usr/sbin/sendmail €5 EITEMEMR AN 3 | WSEREERIAE /var/mail/$username
TERE.

- HiSBEEHMINEG 4 « apt- listchanges, cron, at, ...

s Hit BN EIRIEEH | /usr/sbin/sendmail €54 RinEEMEMAEEIE M ER , £ SMTP #I8 DNS MX 3¢
5%,

- HEBE{E4HH% 4 : popcon, reportbug, bts, .

f"lr



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
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/反垃圾郵件技術
https://zh.wikipedia.org/wiki/反垃圾郵件技術
https://zh.wikipedia.org/wiki/Email_filtering
https://zh.wikipedia.org/wiki/DomainKeys_Identified_Mail
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6.2.4 B EHmAIE (MTA)

1t Debian 12 Bookworm 1% , £/ 8 mail transfer agent (MTA) FeZXHI1ER T , Debian # 81T {Euh v] DAZEHA EFEME
xPig , iLEASINEEN GUI (RAERE HE).

PATEfK Debian € ZeitEE MTA F2X K LI1EHAEE /usr/sbin/sendmail 4152, BEL/Euh LB MTA
WAFMED 6.2.2 6 6.2.3 BRALE.

HASENT ¢Edy |, BBV MTA B2 2 exim4-daemon- light 3% postfix , W EIBAAINEAEAITILIEIA “Mail sent
by smarthost; received via SMTP or fetchmail’, jEL4E#¢E MTA fl"/etc/aliases” ILAL,

i)

ACE exim4 REXFEARIZEM , ZEREFEHWLEASERRRNEEIH , EEFSFN. mR—&ENK
%%%Efﬁﬂgﬁ]fﬁ , {1 msmtp FEREMAT , EHERASFRE L EREFEMBIL. REBGE MTA (ZERBER
BT BRI,

HHSE MATIE A/ A

exim4-daemon-1igh¥:204, 1:214 | 1634 | Exim4 B4 {S#m{LIE (MTA : Debian FAZRHK])
exim4-daemon-heaVy:5.0, :5.2 | 1803 | Exim4 EfH{SEmIE (MTA : FIEHER M)
exim4-base V:209, 1:220 | 1635 | Exim4 XX OLF) fIBAER
exim4-doc-html | 1:0.96 3798 | Exim4 3 & (html)

exim4-doc-info | :0.52 648 Exim4 3 {5 (info)

postfix V:107, 11112 | 4226 | Postfix BfFERAIE (MTA | REHBRM)
postfix-doc 1:4.6 5024 | Postfix X (html+text)

sas12-bin V5, 1:10 381 Cyrus SASL API IR (EIH postfix SMTP :78:5)
cyrus-sasl2-doc | 1:0.73 2140 | Cyrus SASL - 34

msmtp V:8, .14 822 &2 MTA

msmtp-mta V:6.8,1:8.8 | 139 “E MTA (sendmail ¥ msmtp RAETIE®)
nullmailer V:7.9,1:83 | 483 EFINEE MTA |, 1R B AHbEREE

ssmtp V41,163 | 134 ERNThEE MTA | IR B ARHBEE
sendmail-bin Vi1, 111 1954 | £IhEE MTAGIRREAH EHXK)
git-email V:0.4,1:9.7 1204 | git-send-email(1) BIX RS #H ] BRI

Table 6.3: ZHEEM S AIEMRNEEE BS*

6.2.4.1 exim4 fFEEC

HHAPRLLIEIB smarthost FIABREERY | (RIESZIRANT FT7Ri) (BEHT) FHEC exima - * #xig4a,

$ sudo systemctl stop exim4
$ sudo dpkg-reconfigure exim4-config

FABL"General type of mail configuration” B , #3£"mail sent by smarthost; received via SMTP or fetchmail”,
25 E"System mail name:” Z&FE:%H FQDN (2 R & 5.1.1).

%€ "IP-addresses to listen on for incoming SMTP connections:” Z&¥E:%#"127.0.0.1; 11",

"Other destinations for which mail is accepted:” EIAE %S,



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/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/git-email
http://qa.debian.org/popcon-graph.php?packages=git-email
https://tracker.debian.org/pkg/git-email
https://manpages.debian.org/unstable/git-send-email(1)
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"Machines to relay mail for:” JEIFEE s,
Z%E”IP address or host name of the outgoing smarthost:.” Z”smtp.hostname.dom:587”,

2% "Hide local mail name in outgoing mail?” J2IEA"No”, (Ek &% E) 6.2.4.3 IAMIMR(FER /etc/email-addresses”
)
B2 T AR E A —1E %K [2]Z"Keep number of DNS-queries minimal (Dial-on-Demand)?”,

* "No” JNRERENNIF R , RAMIE LT AIERAREE
* "Yes” ANREXENHIFR , RGIREE_LARRARIE .

%€ " Delivery method for local mail:” IE A "mbox format in /var/mail/”,
"Split configuration into small files?:” JEIBZ% % Yes”,
BiBEY/etc/exima/passwd.client” ¥R , FKEI AR smarthost [ERGEE .

$ sudo vim /etc/exim4/passwd.client

$ cat /etc/exim4/passwd.client
Asmtp. *\.hostname\.dom:username@hostname.dom:password

BCE exim4(8) , f£”/etc/default/eximd” FEE+ 5 N"QUEUERUNNER="queueonly'” , "QUEUERUNNER="nodaemon '”
5% Km/MUARGERER. (FTER)

BB T HT7RHIRRE) exim4,

$ sudo systemctl start exim4

"/etc/exim4/passwd.client” FERFPHEMERNEZRERE , REZIRN T I RIBERIENERA.

$ host smtp.hostname.dom
smtp.hostname.dom is an alias for smtp99.hostname.dom.
smtp99.hostname.dom has address 123.234.123.89

K1 /etc/exima/passwd. client” #ERFPFRHIER R EXKEBRLME. BME ISP BT B4 Ffsmm 4
% , SMTP AUTH B 28T ).
{REEFNIAIB LN T FT/RAITFENE T eximd FRAAC:

o« EH"/etc/exima/" BiE TR exim4d 4HREARESE .

- J&3["/etc/exim4/exim4 . conf. localmacros” KX EEEIESHEHY " /etc/exim4/eximd. . conf. template”
TR, (RBENEIMFAED)
- f£"/etc/exim4/exim4 . conf.d” FEEFFEULFERSAmE D FENER. (HEIRFIRC)

» H{T’systemctl reload exim4”.

HE
@ R debconf 38fH]"Keep number of DNS-queries minimal (Dial-on-Demand)?” iE{E B |, B4E T "No” (FA
5{H) , ABEERREN eximd SRR H R ERENN RN AR EIARIE A8

BRIEE"/usr/share/doc/exim4-base/README . Debian.gz” B A T5EF] update-exim4.conf(8),

( ) &L
WITENERERE , (F% STARTTLS ¥ SMTP 38 587 , 53 SMTPS (SSL 2z i SMTP ) 1% 465, {t%
4 SMTP 18 25,



https://manpages.debian.org/unstable/exim4(8)
https://manpages.debian.org/unstable/update-exim4.conf(8)
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 54 SASL f{] postfix FAHC

141818 smarthost FRIABIRERE |, YRIERZE SCRIRE postfix MBS FMHE.

54 IhRE
postfix(1) Postfix FZHFER
postconf(1) Postfix FARc LR
postconf(5) Postfix FARCZ 8
postmap(1) Postfix B RFRAEZE
postalias(1) Postfix 5% EXIEEE

Table 6.4: EE) postfix FHEFFE
YRIESZARAN T FT7REK (B35 FIRC postfix 1 sas12-bin #fef,

$ sudo systemctl stop postfix
$ sudo dpkg-reconfigure postfix

42 Internet with smarthost”,
ZXE"SMTP relay host (blank for none):” Z&”[smtp.hostname.dom] : 587" %40 FT7RFAEC.

sudo postconf -e 'smtp_sender_dependent_authentication = yes'

sudo postconf -e 'smtp_sasl_auth_enable = yes'

sudo postconf -e 'smtp_sasl_password_maps = hash:/etc/postfix/sasl_passwd'
sudo postconf -e 'smtp_sasl_type = cyrus'

sudo vim /etc/postfix/sasl_passwd

P B BB P

7 smarthost @3 ZRE&8 .

$ cat /etc/postfix/sasl_passwd
[smtp.hostname.dom]:587 username:password
$ sudo postmap hush:/etc/postfix/sasl_passwd

BB T Fr/RKIEREN post fix,

$ sudo systemctl start postfix

dpkg-reconfigure &R {EAM"[" #1"]” FN"/etc/postfix/sasl_passwd” HERAEXIRE MX FLEkMEEH K
FRTEEMBARMEM KL, 2R /usr/share/doc/postfix/htm1/SASL_README.htm1” ¥ E{"Enabling SASL
authentication in the Postfix SMTP client” &8 .

6.2.4.3 ER{FHAETIAD
EEF LA BN . FREAE BERIEAEM I ARERE R,

lFES IRk ER

/etc/mailname Bt (9138 BT 4 Debian EEAR , mailname(5)
/etc/email-addresses AN EE R TR B RIS exim(8) SHI , eximd-config_files(5) _
Jetc/postfix/generic | MRSMEEMHEERARE | Doyi(D SHE, postmap() IR
/etc/aliases PR B AR Rl % JEFIM , newaliases(1) FESBITERA.

Table 6.5: ERERH-IIARRARIAARERE SR SR

"/etc/mailname” #EH K mailname EH 225E18 42 (FQDN) , EELEIHL S WM IR 1P ik, &
TR AT HRAT AR 1P Mk FE 2 S BN T 4ESY |, 22E mailname A hostname -f” f{E, (E¥H exima-*
postfix #p2 RLHBHKEREE. )



https://www.postfix.org/documentation.html
https://manpages.debian.org/unstable/postfix(1)
https://manpages.debian.org/unstable/postconf(1)
https://manpages.debian.org/unstable/postconf(5)
https://manpages.debian.org/unstable/postmap(1)
https://manpages.debian.org/unstable/postalias(1)
https://www.debian.org/doc/debian-policy/ch-customized-programs#s-mail-transport-agents
https://manpages.debian.org/unstable/mailname(5)
https://manpages.debian.org/unstable/exim(8)
https://manpages.debian.org/unstable/exim4-config_files(5)
https://manpages.debian.org/unstable/postfix(1)
https://manpages.debian.org/unstable/postmap(1)
https://manpages.debian.org/unstable/newaliases(1)
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EI YN

"/etc/mailname” RN B WL IE MTA BXBEE MMNTERITA. B mutt, £ ~/muttrc SRR
iE’hostname” F1"from” &R & Z mailname {H, ¥ devscripts BEEAKMFEL , H20 bts(1) 1 dch(1) ,
T IRIE 8" $DEBFULLNAME” F1"$DEBEMAIL” HHEXRBEZETE.

N

popularity-contest # #8 & — & L FODN & X B root f#k 3% F X I 4. R F &
% /usr/share/popularity-contest/default.conf #% 3 & #f X W I & *x /X T
/etc/popularity-contest.conf # XA ) MAILFROM ., &8I, /REGE & ¥ smarthost SMTP 1{a] fiR
RIEAE, BEBELBEMRZK , EREAELANAER MTA X H ZPA root (FHEEXNEGHER M TR S,
EM AT U HME 52X EE cron F5HRE(EA.

G mailname %A hostname - " HI{EEF , @18 MTA KRB AT DUS BN F I RKAEIR.

FA# exim4(8) (" /etc/email-addresses” #$% , exim4-config_files(5) F M B BRI E HfRTE
FAR postfix(1) f)”/etc/postfix/generic” #% , generic(5) FM E+F BRI E HfiERE

Hih postfix , N RKLEINMERTEHIT.

#
#
#

postmap hash:/etc/postfix/generic
postconf -e 'smtp_generic_maps = hash:/etc/postfix/generic'
postfix reload

TRAESIEIB AN T FTRASAEAER AR

exim(8) A -brw, -bf, -bF, -bv, ... 3EIA
postmap(1) B -q XRIH,

EIZIN
Exim #8—Lemg ARFEL |, 120 exiqgrep(8) # exipick(8), 2 R."dpkg -L exim4-base|grep man8/” K¥&15
AT RKTES.

6.2.4.4 FFE MTA 3k

EEA LA MTA $24E, B—LL0REEIER sendmail(1) FRAARMENEREIR.

2N
1¥"/etc/ppp/ip-up.d/*" ER—EEHEEFHEGRESEE ZETHENEE.

6.3 fAfR<NEinfFIAFI LA (SSH)

Secure SHell (SSH) £ R4F48 L& £ @42, 7£ Debian #21 , H—{EN OpenSSH % & SSH k4 , 7£
openssh-client #1 openssh-server G#E,

HIMERB R, ssh(1) THAEELL telnet(1) EMEZEML L. K& telnet 54, ssh iESAEERE| telnet WIRHF
IT (WIHATAER 2 CTRL-]) BHE1E.

SR shellinabox AE—1{E SSH 72X , BIIEEE1EARIBIRAMN—EG BRI ER,
EAREREG X B PipfE , 2R (& 7.9,



https://manpages.debian.org/unstable/bts(1)
https://manpages.debian.org/unstable/dch(1)
https://manpages.debian.org/unstable/exim4(8)
https://manpages.debian.org/unstable/exim4-config_files(5)
https://manpages.debian.org/unstable/postfix(1)
https://manpages.debian.org/unstable/generic(5)
https://manpages.debian.org/unstable/exim(8)
https://manpages.debian.org/unstable/postmap(1)
https://manpages.debian.org/unstable/exiqgrep(8)
https://manpages.debian.org/unstable/exipick(8)
https://manpages.debian.org/unstable/sendmail(1)
https://zh.wikipedia.org/wiki/Secure_Shell
https://www.openssh.org/
https://manpages.debian.org/unstable/ssh(1)
https://manpages.debian.org/unstable/telnet(1)
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exim §4 postfix §4 =5tBA
sendmail sendmail PR \GRECER I H S HHROE (-bm)
mailq mailq S REFN{T3I ID T3 (-ba)
newaliases newaliases WAtk R ERE (-1)
eximd -q postqueue -f ENETEEFENF (-q)

. ) postsuper -r ALL sk
exim4 -qf deferred; postqueue -f BRI TR Bt

. ) postsuper -r ALL; e SR E 4t
exim4 -qff postqueue -f BEHERIREE D ARAEER
exim4 -Mg queue_id postsuper -h queue_id BBEFRTS ID KRAEE
exim4 -Mrm queue_id postsuper -d queue_id HBIBEEFHRTS] ID RBHFE
N/A postsuper -d ALL EICTREEIGS

Table 6.6: Ei MTA #1E5 3k
WS H _ TR AN | TR At
openssh-client I\/9694259 3521 | ssh(1) SSH % Fi
openssh-server Y872723 3504 | sshd(8) SSH R¥i
_ . ssh- s ™ ) ;
ssh-askpass [:16 103 askpass(1) SR B N\ BER5H) ssh-add (plain X)
ssh-
ssh-askpass-gnomeV:0.4, 1:12.9 | 46 askpass- BK{E A& ssh-add #4% (GNOME)
gnome(1)
: ssh- e -add 2
ssh-askpass- fullsl\_éaog%gn Al askpass- gg}g{%g%iﬁ)\ ssh-add %% (GNOME) , &7
o fullscreen(l) /!

shellinabox V:0.7,1:11.1 | 528 shellinaboxd(L)3E 25 sA ] VT100 ZXintiafitss A8 e Al iRas

Table 6.7: fAlfk#% EinFEA LRSI



http://packages.debian.org/sid/openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
http://qa.debian.org/popcon-graph.php?packages=openssh-client
https://tracker.debian.org/pkg/openssh-client
https://manpages.debian.org/unstable/ssh(1)
http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
http://qa.debian.org/popcon-graph.php?packages=openssh-server
https://tracker.debian.org/pkg/openssh-server
https://manpages.debian.org/unstable/sshd(8)
http://packages.debian.org/sid/ssh-askpass
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass
https://tracker.debian.org/pkg/ssh-askpass
https://manpages.debian.org/unstable/ssh-askpass(1)
https://manpages.debian.org/unstable/ssh-askpass(1)
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
https://manpages.debian.org/unstable/ssh-askpass-gnome(1)
https://manpages.debian.org/unstable/ssh-askpass-gnome(1)
https://manpages.debian.org/unstable/ssh-askpass-gnome(1)
http://packages.debian.org/sid/ssh-askpass-fullscreen
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-fullscreen
http://qa.debian.org/popcon-graph.php?packages=ssh-askpass-fullscreen
https://tracker.debian.org/pkg/ssh-askpass-fullscreen
https://manpages.debian.org/unstable/ssh-askpass-fullscreen(1)
https://manpages.debian.org/unstable/ssh-askpass-fullscreen(1)
https://manpages.debian.org/unstable/ssh-askpass-fullscreen(1)
http://packages.debian.org/sid/shellinabox
http://qa.debian.org/popcon-graph.php?packages=shellinabox
https://tracker.debian.org/pkg/shellinabox
https://manpages.debian.org/unstable/shellinaboxd(1)
https://github.com/shellinabox/shellinabox
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=
AARIRE SSH Z R EFAHRIFE , BRET 4.6.3,

N
sa{f A screen(l) 2\ KE R g shell FEREIHELR EF/E (B RE 9.1.2).

6.3.1 SSH }F#

OpenSSH SSH &= THEFEF (daemon) R XIE SSH 2 3%,
#MEn2 K" /usr/share/doc/ssh/README . Debian. gz”, ssh(l), sshd(8), ssh-keygen(1), ssh-add(1) F1 ssh-agent(1).

Egtl:

ﬂﬂ%*ﬁ%’ﬂh OpenSSH fi# , "/etc/ssh/sshd_not_to_be_run” ZWARNTETE.
AEBIREETA rhost BIERE ( /etc/ssh/sshd_config ##) HostbasedAuthentication),

AHRERER T CEST A

/etc/ssh/ssh_config SSH & FipTask, 2 R, ssh_config(5)
/etc/ssh/sshd_config SSH R imTaRR, 2 R, sshd_config(5)
~/.ssh/authorized_keys 2RSSR IEAREE A AR =% LA PinfE ARITARL SSH 268
~/.ssh/id_rsa {FH&K SSH-2 RSA T.5&

~/.ssh/id_key-type-name {EH&MK SSH-2 &3% , key-type-name % ecdsa, ed25519 %%

Table 6.8: SSH 4AEE RS K

% PimRREN—{E ssh(l) E4R.

54 #ER
ssh N ..

= 4
username@hostname.domain.ext 1 FTARSAR I AR
ssh -v V. sns
username@hostname.domain.ext Hrt AR A TAR I ARAR

ssh -0
PreferredAuthentications=password SSH 2 k4 , 3&i{E FA5E
username@hostname.domain.ext
ssh -t

username@hostname.domain.ext fEiRIG T FHIT passwd 454 K E HRIE
passwd

Table 6.9: SSH % Fum i ENEIF513%

6.3.2 RigTiE EHFRERTE

IRFFEAMAN R i M EERARRIEAE B TE | /RAESA BRI \"username@’,



https://manpages.debian.org/unstable/screen(1)
https://manpages.debian.org/unstable/ssh(1)
https://manpages.debian.org/unstable/sshd(8)
https://manpages.debian.org/unstable/ssh-keygen(1)
https://manpages.debian.org/unstable/ssh-add(1)
https://manpages.debian.org/unstable/ssh-agent(1)
https://manpages.debian.org/unstable/ssh_config(5)
https://manpages.debian.org/unstable/sshd_config(5)
https://manpages.debian.org/unstable/ssh(1)
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ﬂn%ZFimiFﬂtﬁﬁ‘ﬁEﬁE FRAREKNERELTE , R LEE® \"username@”. B £ 4<ith M = v EREAE A
ERERAERTE , RATUER"~/ . ssh/config” KA N F HE LB HH Debian Salsa @ k& , 1 AR
£"foo-guest”, {fﬁﬂl&%ﬁﬁ"# .ssh/config” B THRANEA.

Host salsa.debian.org people.debian.org
User foo-guest

6.3.3 HRRMEIRRELR

fEf"PubkeyAuthentication” (SSH-2 1) , AFIRTRAB RECIER G RGN ERS,
TERIG A" /etc/ssh/sshd_config” # , S E BRI B, "PubkeyAuthentication yes”,
TEAHIAE BERHEMMR Y | R RN REIRIN AL,

$ ssh-keygen -t rsa
$ cat .ssh/id_rsa.pub | ssh userl@remote "cat - >>.ssh/authorized_keys"

{RATAFE"~/ . ssh/authorized_keys” #4415 B IGNIRTE K IR $I A B THFEM @4 . 2 R sshd(8)’AUTHORIZED_KE

FILE FORMAT” ,

6.3.4 EIHHTY SSH & Fig

HeFE LA —LLEK SSH Pk

RIE %E SSH 2\

Windows puTTY (PUTTY : —{EEHMHM SSH . Telnet ¥ Fif) (GPL)
Windows (cygwin) ((:é%\ltl)n #£H) SSH(Cygwin: Get that Linux feeling - on Windows)
Mac OS X OpenSSH; 7e4%in FEFS {# ] ssh (GPL)

Table 6.10: HE¥= L% #& SSH & Figdl&

6.3.5 E3 ssh {1#

FIERSHRARENRE) SSH RETSAR R EM, WREWERBRTE , £M"ssh-keygen -p” FKE.,

BRI (Eban : "~/ .ssh/id_rsa.pub”) iZE)iEisE#M"~/ . ssh/authorized_keys” , E{E&EiHEHEH L
R B ERE AR 2.

$ 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)

REEBITHTRNIES , MABFREE.

$ scp foo username@remote.host:foo

& "D K#4E ssh RIE&3

I X R%un , BE K Debian BEHESIEEEANLFEFBIT ssh-agent., FTIMRRAFTEHIT—IX ssh-add, E—
HHE |, s5HEE ssh-agent(1) #1 ssh-add(1).



https://salsa.debian.org/
https://manpages.debian.org/unstable/sshd(8)
https://zh.wikipedia.org/wiki/Secure_Shell
https://www.chiark.greenend.org.uk/~sgtatham/putty/
https://www.cygwin.com/
https://manpages.debian.org/unstable/ssh-agent(1)
https://manpages.debian.org/unstable/ssh-add(1)
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6.3.6 {{iRupEAEIEIXER
MBRARE—EEREERE T DNS HI1ARSS £ —1E SSH shell BRSE , RAESSIERAHE T sl A= mRA0ER ¢ | AR
VEE RS _ERERE | ELIERIE A IR SS H{E0.

$ ssh username@example.org /usr/sbin/sendmail -bm -ti -f "username@example.org" < mail_data <«
L EXt

6.3.7 SMTPIPOP3 [i%iE friR 3%

B8 ssh BT —EEENEEELS , 1 localhost f{] 4025 38ZI remote-server [ 2538 |, A localhost f{
4110 38ZF1) remote-server i 110 3§ | ;5 EAEBITINTIES.

# ssh -q -L 4025:remote-server:25 4110:remote-server:110 username@remote-server

& 2 M RISAEE S SMTP/POP3 RIS EAR T L £ EIRIE T /etc/ssh/sshd_config” #:&E Al lowTcpForwar
B #&"yes”.

6.3.8 /Eik#1® SSH BAFARIG AL

RATLAE R at(1) 154 (B RET 9.4.13) K4 SSH #iptEfRi& shutdown -h now” (BRE 1.1.8) R{FIBFE.

# echo "shutdown -h now" | at now

£ screen(l) (B RN 9.1.2) BT shutdown -h now” , B BB IERMIERKNELE,

6.3.9 SSH iHEHE

MRFBRIHERE | MEAHRERE RN AT HEXE A" - v IRIABAT ssh,
RARR root RSE , WHMEAMIAME , ER"-p” BIE; ERJRABRER 1 —1023 Z FHKIRFEIE.

AR ssh BHARFRIHIURAFLTE, EHAERAREHE BNBLIRIENAER  TRERERAGME R R L
T host_key". 7EMERIEMEIENE , I RIRA A E RN BREBHA R ERIEIRER | RATAFEAR"~/ . ssh/known_h
#EMiER"host_key” 6B REFEIFELR.

6.4 JIENARFIEF LA

TEZ K% Unix &% , BSD Line printer daemon(lpd) TENRAEE = THE DA RITE, B4 E HEIERIELESIED
A& IR PostScript (PS). A& T 8E24%ENZIIE PostScript ENRA% , EENG—LLB S R4 Ghostscript —i#{# .
2BE 11.4.1,

TEIRAH Debian &%t5 , Common UNIX Printing System 18 UNIX 3EN R4 R EE_FHIER, I8 HE Bk ieHiE
EFIENE I AE T E Portable Document Format (PDF) AJf2 il S A&,

CUPS {§ ] Internet Printing Protocol 48R485 IENR:: (IPP), IPP 2 EEEmIERREN B FERIGIENNEER
FEHA CUPS AGRERS KM BB , BENERTAERE Ipr 64 , AGEAILBHTENEL . (£
CUPS #2, 1pr gE#i@iB %% cups-bsd SESMAREE.)

Debian R#iH — LA SRR IS RN S ENIRIEFIEASIEN T A,

IR
HRAT BLERE web B8 28770 http://localhost:631/” FHHC CUPS £#%k.



https://manpages.debian.org/unstable/at(1)
https://manpages.debian.org/unstable/screen(1)
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://localhost:631/
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L AT N NE: ] Bk
lpr V:2.0,1:2.3 | 378 E’Sr'lng)er BSD Ipr/ipd (A tENFAREE L 2725t daemon)
cups V:90, 11439 | 1088 | IPP (631) | ASEXAMER%IED CUPS fAlfR=%

V-109 A7t CUPS [ System V ENZXEFES: Ip(1),
cups-client |_4'152 ' 429 Eil= Ipstat(1), Ipoptions(1), cancel(1), Ipmove(8),

’ Ipinfo(8), Ipadmin(8), -+

. _ FA1L CUPS # BSD ENRAEFES: Tpr(1), Ipa(d),

cups-bsd V:33,1:182 | 131 BN Iprm(1), Ipc(8)
printer-driver-du¥dapkidt | 1117 | RFBFEH CUPS ENZRH4ERE)

Table 6.11: FENRFEF A3
6.5 HTE 4% ERRS

EHEEHTABN AR,

] TATE KN | R B

telnetd V:0.3, :11.6 55 TELNET TELNET JE#
nfs-kernel-serverV:47, .55 830 NFS Unix 8=

samba |V112028 5053 | SMB Windows & F3ENHLZE

netatalk YOOQ%Q 933 ATP Apple/Mac ¥R FMFIENHZ (AppleTalk)
proftpd-basic | V:3.8,1:9.1 | 452 FTP BRAREETH

apache2 |V211768 586 HTTP B web {AIBRES

squid V:8.8,19.3 [ 9358 | [ E B web RIEFEIRZS

bind9 V:34,1:37 888 DNS HEeFHER 1P Mt

kea 1:0.52 244 DHCP %= Fin A5 [P #iE

Table 6.12: H'E4Bi& ERRKES IR

B AR R R AR (CIFS) MRBEIR (SMB) Bafi—Hk , #iMER Windows Bz FEM.

R
S RE 452 RERGES

EFVIN
FHZMATIEE B DNS fRIGIZ M. i H DHCP BhRELECAIIAE 1P 3hlik, EHRE DNS gEFa{E A bind9 1 kea
S FHEZ fEAT |, Debian wiki ) DDNS B AR 8.

R
f# M squid ZFaMAIERARSS , A{EF Debian UHFERITTEAMIRR ARG | BEFAREEEIAR.



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/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
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
https://manpages.debian.org/unstable/lp(1)
https://manpages.debian.org/unstable/lpstat(1)
https://manpages.debian.org/unstable/lpoptions(1)
https://manpages.debian.org/unstable/cancel(1)
https://manpages.debian.org/unstable/lpmove(8)
https://manpages.debian.org/unstable/lpinfo(8)
https://manpages.debian.org/unstable/lpadmin(8)
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
https://manpages.debian.org/unstable/lpr(1)
https://manpages.debian.org/unstable/lpq(1)
https://manpages.debian.org/unstable/lprm(1)
https://manpages.debian.org/unstable/lpc(8)
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://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/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
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
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
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/kea
http://qa.debian.org/popcon-graph.php?packages=kea
https://tracker.debian.org/pkg/kea
https://zh.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
https://zh.wikipedia.org/wiki/Server_Message_Block
https://zh.wikipedia.org/wiki/Domain_Name_System
https://zh.wikipedia.org/wiki/Dynamic_Host_Configuration_Protocol
https://zh.wikipedia.org/wiki/動態DNS
https://wiki.debian.org/DDNS
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6.6 HTEHEKERT PG

EERHEHERERE Fik.

EIGEL) ATE KN | Bk #iEH
netcat-traditionaw:50, :903 | 139 TCP/IP TCP/IP ¥g=EJ]
netcat-openbsd Vi21, 11120 | 105 TCP/IP %#& IPv6, RIEFN Unix EEFH TCP/IP Int=E
openss1 pves 2532 | SSL ZeBEFE (SSL) TEAHFRIK MR TA
stunnel4 Vi6.1,1:193 | 24 E_E BH SSL &
telnet V:11, 1:209 55 TELNET TELNET % Fig
nfs-common Y119L'158 1139 | NFS Unix ==
smbclient V:22,1:205 | 2084 | SMB @k Windows IEERMIENEZXR Fig
cifs-utils V:33,1:118 | 351 EE RinfdEx Windows f53E R EBNFGRTEES
V:181, HTTP #
wget 1982 3784 ETP web FETER
V:230, — —
curl 723 512 [k El
transmission-gtk V:11,1:150 | 6259 | BitTorrent BitTorrent & P (GTK)
transmission-qt | V:0.6,1:2.5 | 6213 | [F._t BitTorrent & P (Qt)
ktorrent V:1.4,1:5.0 |5031 | EE BitTorrent & Fig (Qt)
gbittorrent V8, :22 15262 | [FE BitTorrent & Fig (Qt)
bind9-host V:115, 1:939 | 136 DNS * B bind9 f host(1), "Priority: standard”
dnsutils V5, 1:158 23 F_E * B bind §§ dig(1), "Priority: standard”
ldap-utils V:10, I:56 783 LDAP 1% LDAP RBEEFEER
Table 6.13: 8% EA% Pind&R
=k N >
6.7 AHGE=FHRTEIN (daemon) 2Hf
telnet BRAEMF L EAIIARBEERFER (daemon) , W HEITLHA.

AL POP3 k% , E: A FHARIE

$ telnet mail.ispname.net pop3

B84y ISP 4244 TLS/SSL %K POP3 R%S , &7 AIE
& P , 3% openss1 &g

$ telnet -z ssl pop.gmail.com 995

 AREERT| telnet-ss1 AENIE TLS/SSL 1 telnet

$ openssl s_client -connect pop.gmail.com:995

THK RFCs IRItF—ERGEZEE 1T (daemon) FTEZEMSI.
f£"/etc/services” # |, R TIRARE.



http://packages.debian.org/sid/netcat-traditional
http://qa.debian.org/popcon-graph.php?packages=netcat-traditional
https://tracker.debian.org/pkg/netcat-traditional
https://zh.wikipedia.org/wiki/TCP/IP
http://packages.debian.org/sid/netcat-openbsd
http://qa.debian.org/popcon-graph.php?packages=netcat-openbsd
https://tracker.debian.org/pkg/netcat-openbsd
https://zh.wikipedia.org/wiki/TCP/IP
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=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/nfs-common
http://qa.debian.org/popcon-graph.php?packages=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/wget
http://qa.debian.org/popcon-graph.php?packages=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
http://qa.debian.org/popcon-graph.php?packages=curl
https://tracker.debian.org/pkg/curl
http://packages.debian.org/sid/transmission-gtk
http://qa.debian.org/popcon-graph.php?packages=transmission-gtk
https://tracker.debian.org/pkg/transmission-gtk
https://zh.wikipedia.org/wiki/BitTorrent_(協議)
https://zh.wikipedia.org/wiki/BitTorrent_(協議)
http://packages.debian.org/sid/transmission-qt
http://qa.debian.org/popcon-graph.php?packages=transmission-qt
https://tracker.debian.org/pkg/transmission-qt
https://zh.wikipedia.org/wiki/BitTorrent_(協議)
http://packages.debian.org/sid/ktorrent
http://qa.debian.org/popcon-graph.php?packages=ktorrent
https://tracker.debian.org/pkg/ktorrent
https://zh.wikipedia.org/wiki/BitTorrent_(協議)
http://packages.debian.org/sid/qbittorrent
http://qa.debian.org/popcon-graph.php?packages=qbittorrent
https://tracker.debian.org/pkg/qbittorrent
https://zh.wikipedia.org/wiki/BitTorrent_(協議)
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
https://manpages.debian.org/unstable/host(1)
http://packages.debian.org/sid/dnsutils
http://qa.debian.org/popcon-graph.php?packages=dnsutils
https://tracker.debian.org/pkg/dnsutils
https://manpages.debian.org/unstable/dig(1)
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://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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RFC AR

rfc1939 F rfc2449 POP3 R%

rfc3501 IMAP4 fR%

rfc2821 (rfc821) SMTP R#

rfc2822 (fc822) EpFrE RGN

rfc2045 Z AR B R A E B (MIME)
rfc819 DNS k%

rfc2616 HTTP ARF%

rfc2396 URI E%

Table 6.14: % FJ RFC 3%



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

GUI (BIE(ERE ) R4

71 GUI (BREEAENT) RERE

7£ Debian 24 L , BREVRELEM GUI RHIRIFIRE,

EZ N A MTE NN L
task-gnome-desktpp186 9 GNOME £=miziE
task-xfce-desktopl:88 9 Xfce REIRIR
task-kde-desktop| 1:93 6 KDE Plasma £ HEIRIE
task-mate-desktopl:31 9 MATE £HEIRIE
task-cinnamon-desk86p 9 Cinnamon £ HIRIR
task-1xde-desktopl:20 9 LXDE £HIREE
task-1xqt-desktopl:17 9 LXOQt =ZmiRiE
task-gnome-flashpa®ls-desktop6 GNOME Flashback £HIRIE

Table 7.1: £HEIRIETFR



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/LXQt
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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Egﬂ‘lﬁi‘%fcﬁﬁg’ﬂﬂﬁ{ﬁﬁﬁh 840 , 1E Debian IFFREMV/RERIRIZ T , R SFAHERISEZEARGE , JaERER
BRI, ¥ task-gnome-desktop , #RAJRUR FEK T iAAEEREEEE
» A sudo aptitude -u X&) aptitude(8).

« BENFIZE ] Tasks” AR EHg,

« BENFZE"End-user” WIR[EIEEE,

« BENHIZE"GNOME R [E] B ds,

- BENHFIZER task-gnome-desktop Wik[EEE,

« BENFIZE) Depends" iR’ m” (FILiEE),

 BENIZE"Recommends” I3g"m” (FILiEE),

- BENBHRE] task-gnome -desktop IHR"™". (i)

s FEBEENEREA , YRIREREIEAERMNEERE .

< 1R'g" KRR E.

A KEBEIIE Debian TEERINSEIRIE : task-gnome-desktop , £ wayland _E32{t GNOME,

7.2 GUI (BIEFEBRENT) @ik

7£ GNOME £H{FRK GUI @iz A
« Wayland (ARFimAERNaR) (JREE)
o X E ARG O R (BB xway land)

FatafR freedesktop.org YKZE3R T fif Wayland Z245F0 X R & 4248 B 2R [E.
WAEFAERIEIZE | NRIBESHIE A HIBER 2

» Wayland B7EF—EE#_ LR GUI Bk - F. BE, HRE , FFZE setuid root — 14 H
« X Window ;& —1{E E{E48E ThEER) GUI Bafliask « 154, B, 18 , FF setuid root ZiE{uH)

HHEM Wayland B ER , B VNC Bk RDP FSUERE —ERinEM LR EMBRNNES. 2R 7.8

A X @RFEAA MIT HZRCIEISHT | FIMAM X & FinE B At Z R e TER., ERB T E%EN
(K Xlib FEFFREREE | R T KRR EIFMAE. EHE Wayland ERE(EAANIG GUI BIRBENEILE R,

{F A% GNOME #iniENR) xeyes F2x\ , IREEFIRESE GUI (BREERENT) EHARENFEHAK GUI BRE.

$ xeyes

* INRBFREBIEMER Wayland REInEI7R A EMATE L, PLIN"GNOME #&3%”, IRFER & IRKETE SIS EN.
< MRBREEMLA X RERGORRNERTER L | tban‘xterm”, IRIEEIRMEE FRIZE) , FEH A EIEMLK
X ALE GBI

%) 2021 £ 4 B , FZHRITH GUI FEFFE , bban GNOME #1 LibreOffice (LO) B4&& 4445 T Wayland JRFSumRE
Nk, FKEIR xterm, gitk, chromium, firefox, gimp, dia 1 KDE EFFE(ER(ER X RE RGO,



https://manpages.debian.org/unstable/aptitude(8)
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://wayland.freedesktop.org/faq.html
https://zh.wikipedia.org/wiki/LibreOffice
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)2

¥ Wayland 2 £ xwayland B RAK X ARG, EMME LEMNERN X R%i%AEKEE
ZE"/etc/X11/xorg.conf” RNEEERK LFE. BRRMN@MARKEBATZH% 0 DRM, KMS # udev ¢
B, FAEN X BBmOK&ERKEREM. 2R Linux #2034 modedb default video mode support”,

7.3 GUI (BEEMAENE) 548

1522 Wayland &35 _FFAid GNOME [ £ 1 GUI 2ekisitm,

BRHS N
LSGA ) TATE /AKX | &R
N
mutter Vi1, .24 215 GNOME ] mutter R E &= 2=y [auto]
xway land V:249,1:327 | 2540 | BT4E wayland Z _EiG—1E X fR7%is [auto]

. . \:-_\;u.l Z E-:‘—-g—g =]
gnome-remote-deskWalB5, 1:234 | 2453 gﬁoli’lpeWIre H) GNOME Jaiis R ETHAEF (daemon)
gnome - tweaks V:16, 1:1226 | 1145 | GNOME RIS fERCERE
gnome-shell-extep¥igri@iefs| 72 s FIH=F GNOME 4N EHFN T A

Table 7.2: ZE &/ GUI Z2HEERE YR

1542 |, "[auto]” FIRIELLEBLETE task-gnome-desktop REEIFE BB,

N
gnome- tweaks E—{EAFHER/DHBECET A, B0 :

. REERFIABERESE , (“General (@) "E"Over-Amplification (JBSIEK) .
« {REEFASRIA Caps” $BEEA"Esc” §2 , 1 "Keyboard & Mouse” -> "Keyboard” -> "Additional Layout Option”.

SN
GNOME £ HIRIF R FFAM4FHaesnER LA KRAE , 7£3R T Super-§g1%& , MR #E = settings”, "tweaks”
"extensions” KELENACE.

7.4 GUI (BEERENT) EH

IRFEFE Debian £, AL A MK GUI EAFFE. MR GNOME KEIRIE T IR B EINREMERIE , BB KB40
scribus (KDE) EHHEKEARTLAUUKRN. ERBLMEEENEREE , SERNARKEL.

B —MREIRIREKM GUI (BIEFERENME) BEXIIK.



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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BHS .
L) TATEE ax | AR 05

N
evolution V:25,1:223 | 488 GNOME BABRNEE (FHAHERIEETEM)
thunderbird V:45,1:102 | 274189 GTK BB Fim (Mozilla Thunderbird ((55) )
kontact V-1, 1:10 2305 | KDE BAENEHE (FAHEREEMEFEF)
libreoffice-writlev:94, 1:414 | 33283 | LO XEREERE
abiword V:0.9, I:5.0 3596 GNOME NERIHT IS
calligrawords | V:0.3,1:2.9 | 6932 | KDE X ERIFEHREE
scribus V1, 112 32415 | KDE #éE PDF f2 2= desktop publishing 4mEE a5
glabels V0.3, I:12.5 1283 GNOME R AREE Ay
libreoffice-calg V:91, 11411 | 28297 | LO EFRIE
gnumeric V3, 1:110 9945 | GNOME BRI
calligrasheets |.,, 119 | 13593 | KDE EFFK
libreoffice-imprne¢ss, 1:410 | 2445 | LO R
calligrastage V:0.1,1:1.8 | 6011 | KDE B
libreoffice-base V:19, 1:68 4986 | LO ERESE
kexi I\_/(:)Oé%& 7565 | KDE BRI
libreoffice-draw V:79, 1:410 | 10989 | LO mEEEAREZS (4&8E)
inkscape V12, T.75 112538 GNOME REEZ I EEETE)
karbon V:0.2,1:2.3 | 3958 | KDE I EEEAREEZs (2&2E)
dia Vi1, 1:16 3801 | GTK IRAZE A7 B B A
gimp V:34, :211 32779 | GTK s EEEE iR oy (,%ﬁ)
shotwell V:14,1:241 | 6334 | GTK E U Y SRS
digikam V:15,1:82 | 325 KDE SR R By
darktable V:3, 1111 35876 | GTK T R EREE S A
gnome-video-trimme¢n.1, 1:1.1 | 1665 | GNOME lossless cutting of video files
kdenlive V:3, 1:121 19821 | KDE non-linear video editor
shotcut V:1.0,1:6.8 | 7830 | QtfEH non-linear video editor
openshot-qt V:0.7,1:8.8 | 196007 Ot fEMA non-linear video editor
flowblade V0.2, 1:2.2 42213 | GTK non-linear video editor
planner V:0.2,1:3.9 [ 1400 | GNOME HESH
calligraplan V:0.1,1:2.6 | 23545 | KDE HEEHE
gnucash V:2.1,1:6.8 | 29451 | GNOME BAEsT
homebank V0.3, I11.5 3194 GTK @At
kmymoney V:0.5,1:1.9 | 18945 | KDE BAEs
frescobaldi V:0.2,1:1.4 | 11102 | Qt FEA LilyPond sheet music text editor
Tibrecad Vi1, 1:13 9164 | Qt fEF STEFEHRENERAT (CAD) %4t (2D)
freecad V1, 1:19 112 Qt JEF ATE }%ﬁﬁj]nﬁ;d— (CAD) %% (3D)
kicad V3, 1:14 213269 GTK N
xsane V39, 1:1128 1512 | GTK 7 }mggﬁuﬁﬁ
libreoffice-math V:74, 1:1413 | 1914 | LO £ G Y NG W s
calibre V6, 1:24 66260 | KDE E R I E IR
fbreader V:0.6, ;5.7 | 3827 | GTK B =R iaey
evince V71, 1:279 | 942 GNOME X (pdf) BlRass
okular V40, 1:1129 | 4419 | KDE X (pdf) BRERS

B % B

x11-apps V:30, 1:438 | 2461 ;@Eﬁ] X & xeyes(1) .,


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
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/gnome-video-trimmer
http://qa.debian.org/popcon-graph.php?packages=gnome-video-trimmer
https://tracker.debian.org/pkg/gnome-video-trimmer
http://packages.debian.org/sid/kdenlive
http://qa.debian.org/popcon-graph.php?packages=kdenlive
https://tracker.debian.org/pkg/kdenlive
http://packages.debian.org/sid/shotcut
http://qa.debian.org/popcon-graph.php?packages=shotcut
https://tracker.debian.org/pkg/shotcut
http://packages.debian.org/sid/openshot-qt
http://qa.debian.org/popcon-graph.php?packages=openshot-qt
https://tracker.debian.org/pkg/openshot-qt
http://packages.debian.org/sid/flowblade
http://qa.debian.org/popcon-graph.php?packages=flowblade
https://tracker.debian.org/pkg/flowblade
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/kmymoney
http://qa.debian.org/popcon-graph.php?packages=kmymoney
https://tracker.debian.org/pkg/kmymoney
http://packages.debian.org/sid/frescobaldi
http://qa.debian.org/popcon-graph.php?packages=frescobaldi
https://tracker.debian.org/pkg/frescobaldi
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
https://manpages.debian.org/unstable/xeyes(1)
http://packages.debian.org/sid/x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
http://qa.debian.org/popcon-graph.php?packages=x11-utils
https://tracker.debian.org/pkg/x11-utils
https://manpages.debian.org/unstable/xev(1)
https://manpages.debian.org/unstable/xwininfo(1)
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EMEHS , ban~/Desktop”, "~/Documents” - , HIERRINET |, AR RER RERRNES . REEFIE
EMEEARE

$ LANGUAGE=C xdg-user-dirs-update --force

REGFIHRINTEERZIFRES%. 20 xdg-user-dirs-update(1).
BiB4gEE"~/ .config/user-dirs.dirs” , fRUAEFHEEFREE AL T, 2R user-dirs.dirs(5),

7.6 FAH

#32 Debian EME , B2 EANMEFTIEE. ERERIEERERE , EXECEFEREIN EERENT
B, eSS  mARFREERT URELARK GUI (BRERENT) BAERE,

Debian A#%t{# R FreeType 2.0 ERMAEHFZ M EFEAE , BREEMFIED :

« Type 1 (PostScript) 8! {# =k HEErhAR (EFZREENRN)
* TrueType F&! {H )k BEEAR QFAHEIERR)
« OpenType F& {FH= 1k BEMLR (REEFRR)

7.6.1 FHppHY

THRAENREFEEWTAEERZFEENMEFE , WERRIRMRARTISIZAZA (metric compatibility) F1F7FE
BZE, KEMOFRBZTHART . HA Cyril Fit, RREENATEINRANERECE, BLT RS A
AR T AR FNARSRBIED,

EBE4E

s "MCM” 3RIR” BfERIR (N F B B HERRFEAZM B 10"

o "MCMATC” R A1” {HERIZ AR © Arial, Times New Roman, Courier New HERRFEFZAE A"

« "MCAHTC” 3zk7-” 0 Adobe 1Z{fK=2EY: Helvetica, Times, Courier HEARFEFEF A"

« AFRRRHIINEBFRRHAEFEN TR M FERREEMIEEE G 0 M R0R8 Medium @87, FREARFE
ERESE).

* #£ mono FRIFFIFIF P FRANFAMFEERETF |, BESATBEMIE 20O #0111,
o ttf-mscorefonts-installer #&k3% AT &M E K "Core fonts for the Web” If &4 Arial, Times New Roman,
Courier New, Verdana, ... , BERENTFTEER , BIEFIEMER.

AZBEMRIT F8 | B URW Nimbus ZKi&Ek Bitstream Vera M AEIREF.

£
MRFRRE SRR T ENTER B LENFIFIRE | 55 aptitude 72" Tasks” -> "Localization” FHAREE
Beig sk, FIEESAEEA Depends:” B"Recommends:” 31| , AT KBS BERNE B EREHRIZ



https://manpages.debian.org/unstable/xdg-user-dirs-update(1)
https://manpages.debian.org/unstable/user-dirs.dirs(5)
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://zh.wikipedia.org/wiki/PostScript
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/Verdana
https://zh.wikipedia.org/wiki/URW_Type_Foundry
https://zh.wikipedia.org/wiki/Bitstream_Vera
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e AT A/ | sans serif mono FRIETRE
fonts-cantarell \_/'171’ 224 59 - - C_:antarell (GNOME 3, %2
1:282 =)
) Noto fonts (Google, B
fonts-noto 1:149 30 61 63 40 CIK (B E=
DejaVu (GNOME 2,
fonts-dejavu 1:381 34 58 68 40 MCM:Verdana, #E#xE
{4 Bitstream Vera)
Liberation 787 FHj%
fonts-liberation2 V:44,1:170 | 15 56 60 40 LibreOffice (Red Hat,
MCMATC)
Chrome OS: Arimo,
fonts-croscore V:19, I:35 5260 | 56 60 40 Tinos 1 Cousine
(Google, MCMATC)
Chrome EEZ%::
ggﬂlt; crosextra- | \19 1:89 | 2696 | 57 ; - Carlito (Google,
MCM:Calibri )
Chrome EZE &%k
fonts-crosextra- ) ) Caladea (Google,
caladea ViLL 184 ) 347 ) - S5 i MCM:Cambria ) (RE7Fi
TFIT) T,
; . GNU FreeFont (
fonts-freefont-ttf V.77, 1:200 | 14460| 57 59 40 # URW Nimbus)
V205 Debian £ £,
fonts-quicksand DA 392 56 - - Quicksand (B~ , R
:.444 s —
Tﬁ%&iﬁzﬁ‘fﬂq 1&

22 1. A RIEERE TR — =
fonts-hack V:33, 1:135 | 2507 | - - 40P # Hack (Facebook)
fonts-sil- V-0, 1:27 14345 | - 54 - Gentium SIL
gentiumplus
fonts-sil-charis V1, .27 6704 | - 59 - Charis SIL

V181 URW Nimbus (Nimbus
fonts-urw-base35 |'526 ' 15558 | 56 60 40 Sans, Roman No. 9 L,

' Mono L, MCAHTC)
fonts-ubuntu V:2.0,1:45 | 4339 | 58 - 33P Ubuntu &Y (#E7R)
fonts-terminus V:0.3,1:3.9 | 451 - - 33 Cool retro & imF1Y
{tmscorefonts- | g a9 | g5 | 567 60 40 THBEARRRT A
installer (R ™)

Table 7.4: ZE &/ TrueType F1 OpenType FHIFIK

EICH] TR L

Tibfreetype6 V580, :997 | 1018 | FreeType FRIMA&{LE

libfontconfigl | V:571,1:811 | 344 Fontconfig FFRIfL & &

fontconfig V:461, 1:690 | 415 fc-*: Fontconfig 453145 %

font-manager V:2.4,1:6.7 1116 Font 125 Fontconfig GUI (BIEERE M) ©4
nautilus—font—man%l_/goe'é%g’ 38 Font ‘51828 (4 Nautilus IEFREM

Table 7.5: 34 KT RUESE AR BE BT 1%



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
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/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
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 TR

Debian & FreeType KHitgril. EHFILEIFERMEA Fontconfig FRIECE ER 1.

RN

—ub RIS | Bbanat fonts-noto* , @RKAZTFE, RATDMRIFELFTRHREBANTE  BEEEEH
HITEIR =M. FH8 Han unification FF B —REXT , —£ Unicode iSEMBIIEE ZETE , AHENTHE
HEYILHBLER Fontconfig BIESE, —ERS ATBEEE R CIK 1 HEREIZRT K U+3001 IDEOGRAPHIC
COMMA” F1"U+3002 IDEOGRAPHIC FULL STOP”, {REESA{E A GUI (B E &N ) FRVEIRS (font-manager)
BN E TN T IR R RS EREEE.

R AT AL a2 15 FRUACEARRE,

s {FR“fc-match (1) #fR fontconfig AR FHL
« FRA“fc-list (1) R AE TR fontconfig FIY

TREESAME AR AR BCE FRUBCEARE | (BIERIHFK). 2 R fonts.conf(5).

1.7

&

&
m

Linux £ X&EBS> GUI (BEFERENE) EMTEIE Debian IR LE , A HIENKFLE.
+ Applmage -- {H{aH# 778478 Linux fEF

+ FLATHUB -- Linux JEf , MEiEHE

« snapcraft -- Linux JEFRJE

O

¥ Debian 8 BEBESIEAZITE | BLE_BABRAKTE A —LEENEH. RAERAEE—ERF
RIS S , F Debian 12 (A0 Fa -8 fE A \AR BN LishR & EE ME |, BB,

BATHNB —EAAFINEA RS , EERY IR B BIA Linux REFFERTFER. (BRE 4.75).

2
(B RETR N T CBIE, , ATEIE AL TR R,

« ¥75% Appimage F1—2E_Eiiruh BRAR A () , FEFTECE 12/ firejail #8147

« HIRH FLATHUB R "iE{ufl , 7£ Flatpak #28ATEM. (FRFEFLHAE.)

« ¥ snapcraft R A H) , £ Snap BEBITEM. (AHFEFLEE. MEZTHERF (daemon) HR.)
xdg-desktop-portal #igfA1E K E @SR E—(EZ &K API, 2 R xdg-desktop-portal (flatpak) F0 xdg-
desktop-portal (snap) .

ERDERRERNEEETFRERAG LNERERFEREG  EENEARXOREERNMREES THIT
58

—LRE GUI (BIRERENT) BATREX , LLan Debian FAFRRER , WENMER T D EIRERMA , B
HeMReMEF.



https://freetype.org
https://zh.wikipedia.org/wiki/Fontconfig
https://zh.wikipedia.org/wiki/Han_unification
https://zh.wikipedia.org/wiki/Unicode
https://zh.wikipedia.org/wiki/Glyph
https://github.com/FontManager/font-manager
https://manpages.debian.org/unstable/fonts.conf(5)
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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ENE AT R
flatpak V:107, 1:112 | 9080 | Flatpak £ A ERFEALBAESS
gnome-software - p[Ligd 1 Blat paR83 GNOME #i2EIR 231 Flatpak T2
snapd V:61, 1:64 78910 | BXFH snap BXiZBHRE=TEr2F (daemon) FILE
gnome-software-p[lighiid-sdap | 145 GNOME #x#2EIH2S M Snap I8
xdg-desktop-portaV:361, 1:430 | 2291 | Flatpak 1 Snap HEEEEFIF
xdg-desktop-portaV:3ps 1:429 | 715 gtk (GNOME) H] xdg-desktop-portal i
xdg-desktop-portaV:iajd:110 3266 Qt (KDE) #] xdg-desktop-portal 1&g
xdg-desktop-portaV:a2rl:6.2 | 159 wiroots (Wayland) f] xdg-desktop-portal 1&g
firejail V:1.2,1:4.3 | 1827 | F1 Applmage —#c{E i) SUID £ /HEFEL\ firejail
Table 7.6: F &R EIRFFAREEE A%
R TATE KN | R B
gnome-remote-des kl\{é%f;f 2453 | RDP GNOME =i £ H IR
xrdp V:28, 1:30 4669 | RDP xrdp, &% % A7z (RDP) {alAREs
xllvnc V38, 144 1863 | RFB (VNC) | xl1lvnc, EimiatRE AR (VNC) (AR
tigervnc-standalovi®; §&5ver | 2960 | RFB (VNC) | TigerVNC, iZimiatREi#: (VNC) Al fR=S
gnome-connectionsV:6, 1:136 1651 R/[,)\IPC’:)RFB GNOME ®ip2m%E Fig
RDP, RFB
- . . (VNC), - . sy Al
vinagre Vi1, 1:23 4249 SPICE Vinagre: GNOME iz £ H % Pl
SSH
RDP, RFB
: : . (VNC), L s s
remmina V:16, 1:60 983 SPICE Remmina: GTK RifE H % Fin
SSH, ...
krdc V:2,1:15 4144 R/[,)\IPC’:)RFB KRDC: KDE izif £ @%& Fig
RFB o e o8 o —
virt-viewer V:4, 1:39 1278 | (VNC), %ﬁfﬁﬁﬁ BTG R SRS RN GUIRER
SPICE o
Table 7.7: % Ri& i1 F R IRS R



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
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/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/RFB_protocol
https://zh.wikipedia.org/wiki/Simple_Protocol_for_Independent_Computing_Environments
https://zh.wikipedia.org/wiki/Virt-manager
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7.8 IRigEME
7.9 X RI&ipELR

BRER AN R ERERESE) X R (BIEAMEMK xwayland ),

N T AN 54 B

. sshd (£
openssh-server Y872723 3504 | I SSH JRIE (22)

' X11-forwarding
openssh-client | Vo4, 3521 | ssh -X | SSHZFid (%)
xauth e 81 | xauth X B R T A

. V:30l, piTE

x11—xserver—utlls|_525 559 xhost X BRI&umshR s

Table 7.8: #4RE X {7 fR=S AT

7.9.1 X RBsunAHIIEAR

8 X %O aR4stfER | BEsEIR A UNIX I8 2 BT eI TAMELR , REAMAHA X IR, ErTRAR A%
F access cookie E‘]Ti‘ff’é#"fﬁ@i‘fffé RS R NI EE B SXAUTHORITY” IRIS S8 , X B RIEIB " $SDISPLAY”
IRITEEETE., ARELRITEHEE GWEIRTE , AEERITEE. a0, TEKN gitk”.

username $ gitk

*E
H714 xwayland, XAUTHORITY B%E{)"/run/user/1000/ .mutter -Xwaylandauth.YVSU30” &,

7.9.2 X RfimiRimiEsR

R X 2O iR m FE R RIANA) X ERESAVR , B X11 S35 XE .
o EAHENTEIRI—1E gnome #im

« BB TGS, BITH -X BIAR ssh(l) , B BLRIGIRZAAEAR .,

localname @ localhost $ ssh -gq -X loginname@remotehost.domain
Password:

T4, EREIERSIT—ME X ERFEN | Bl gitk’,

loginname @ remotehost $ gitk

EEAETE I RKBiEIR X B Rigiimd |, AERE BB —EAH UNIX 154 socket E{TAHEKE4R,
£ B /)48 SSH/ISSHD & 6.3 .



http://packages.debian.org/sid/openssh-server
http://qa.debian.org/popcon-graph.php?packages=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
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
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
http://qa.debian.org/popcon-graph.php?packages=x11-xserver-utils
https://tracker.debian.org/pkg/x11-xserver-utils
https://zh.wikipedia.org/wiki/X_window_manager
https://manpages.debian.org/unstable/ssh(1)
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ot ol

==]

C HiALLMIERE , 7 Debian R4t |, i&ig TCP/IP #4533 X RFSu: , 2R EERAN. FEBBHENER
E’xhost + KT, REEFRERHKEE , AZR XDMCP E#4%,

7.9.3 X JR¥&% chroot E4R

ER—EEIET (Pkan chroot) , A X B OiRRm ERZIFE —EMK X BB

RtEREIEDM , sEsER

xhost HEITRLMIZHE , BIB{FEA User-based access , BN T HEMK"gitk”,

username $ xhost + si:localuser:root ; sudo chroot /path/to

# cd /src
# gitk
# exit

username $ xhost -

7.10 BIALE

BIRESCAZIBIALE  2RE 144,
BRLRGEBIALE 2R 116,
—Li 4SS MAHRIMETF TTHALE (T ERMBIALE).
]
¢ 1) AT ’]Ej( BB A
VANY
xsel V7, 142 55 X X BEFERaLSIINE (BIIEHE)
xclip V17,177 62 X X EFER®LSIINE (BIEE)
wl-clipboard V29, 1:26 174 Wayland \;/\ll\lﬁcopy wl-paste: Wayland BIR57
i 73 i 7N S BTy
apm V:8.3,1:9.0 | 524 Iinux P (T.fgalélpnuoxni;E%IJéJ:ﬁ%%%F@#Emég BT
A
Table 7.9: #AEFITHALEARRIFERT &R



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
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

118N F L10N

—ERERRIENZFES (L (ML7N) SAMES R |, B8 2 ESERTA.

« B (118N): (E— AR L EE SRR,
o AL (L1ON) @ (E—{EERAE R — B E A S IR

ETZIN
F£ multilingualization (%nﬁ,:. ). internationalization (EEX{t,) #0 localization (Z<#hft,) & , & 17, 18, 8f 10 {&
FRAEM” F'n?, v A0, 0 Fn R BPHEERRA ML7N, 118N 1 L10ON, AHEI2 BB AL |

8.1 |:u:| =] I&iﬂ.

BRAXEBENITA , BRBAERIFEEUSLANG” R IEAM, ESRIENERIE |, K3 libc BERERNE:
M, WERLH locales 5 locales-all #i24. locales LA EEHIEERYILAL.

0R locales gk locales-all HEBWRELRE , TEEBERENSEESL , AGER US HEME , LR
ASCIl EIRER, E{E{TAF"$SLANG” #:5E A "LANG=", "LANG=C” B{"LANG=POSIX" #H[H.

GNOME #1 KDE $IRREKIEZE LETH. MITEIBEE UTF-8 ERIREIRBIIEM , WBIB gettext(1) ZBI2(EAHEF
BEaRAMA, BREEN AT A AIL At Be B AR 14

= ﬁlJE‘] Debian £ GUI (BEEMENH) RHBEEIE GUI BIETREES IR A LANG=XX_YY . UTF-8", 154 ,
"xX" 12 1SO 639 FESFERAE |, "YY" 2 1SO 3166 Bizitzfz=E, ELERACE LM GUI HEEAIRKRE , N
F#EXiTA. 2R 152

8.1.1 UTF-8 ;Z 5 IRIEHEAR[RIF

REERIAERFRER ASCI , EXETGEERHN , W 127 BF T (R 7 k),
R{EA R FMATREE & IE ASCH T , FlaNisE/ KA A S| SRE ASCI 2R ]I,

b''“b''double quoted textb''”b'' is not "double quoted ASCII"
b'''b''single quoted textb'''b'' is not 'single quoted ASCII'

%Ti?ﬁ%yiji ’ n?y%mﬁifﬂﬁﬁﬁﬁ?*%ﬁﬁﬁKi?ﬁynn; ﬁﬁﬁﬂ‘% 112)0
Unicode FIt&E ] AR 21 {UASZEEERA RS T A NS HNTFIT (Fl2n , +75ERIHIR 0 2 10FFFF),



https://zh.wikipedia.org/wiki/Internationalization_and_localization
https://zh.wikipedia.org/wiki/Internationalization_and_localization
https://zh.wikipedia.org/wiki/UTF-8
https://manpages.debian.org/unstable/gettext(1)
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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X ALwIEFR AL UTF-8 1§ Unicode FSZAERCE|—ESEK 8 M ERIR , X XFBHMEAE ASCII éﬂﬁfi%% EfEE
UTF-8 /EAIRAHEERIEE. UTF 3R/K Unicode E##&3 (Unicode Transformatlon Format), & ASCII 43 A&
s A UTF-8 Bk , EBFIRLA ASCII T2 —RMARFA/N, FTABCE UTF-8 fESIRIE A B AEXK.

£ UTF-8 G S IRIE TAA MR | RATIRURMARESNESCAER | TSR F RN AT M AE. 5
FALE"LANG=Fr_FR.UTF-8"FESIRIE | , gedii(l) (GNOME £HKX AHwHES) BESRURMAREE T X FIT XA ER
MEA7RIK IR B2 I53E.

EFZIN

FIZZEMR) en_US . UTF - 8" FIZZBIZXER)"C"/"POSIX” FE S IRIZEME FAIZHER US BSGRE , EMEHEFSEAEB MM
KIARE. FEAEER"C AMITAR |, IIRIRANEREEE ASCI Ft , HH%JE*E'@%EE‘]JEEE UTF-8 4tSHIF T , £
Debian _E{F FA3EEXEMK)"C . UTF- 8" (E S IRiE.

)

—LFERFESCE 1SN B EVHHE L MRCIERE. EERACMATREMRNL , MAENEMER UTF-32(UCS4) H3TiE
Unicode , 3f B SEEILAFE S IR ATE K ASCI FITEREFETHFE 4 (ANRITA. B—X0t , £ UTF-8 FEEIRIR
BRI IRIARAE,

8.1.2 EERIEMNEHFAR

AT RAR G AEIE—RE EERIR , ARl EEIRIR *"‘M"E'ﬁénn =1 ﬁﬁ*ﬂ'ﬁﬁt‘]zﬁgio
locales KIGMIR BB ETAEMENESIRIEN . REER TENAEEE :
# dpkg-reconfigure locales
ZBFREAE 2 EHER.
1. BEERENESIREE A EuGEX. GFRAZEDEE—E UTF-8EEIRIR)

BiEN“/etc/default/locale’ KX ERATERMEESIRIEELZ PAM {FA (2R A& 4.5).

RXEFE"/etc/default/locale” E#NARBENTARE SRR , THK GUI (BRERENT) EBRERK GUI
REHEE.

)ad
iiE RN S54SR %0 LB B “/usr/share/i18n/SUPPORTED” K fE i8. & It , "LANG=en_US"
%"LANG:en_US .IS0-8859-1",

locales-all i AF A A ENE S IRIRER , (BEAEIN/etc/default/locale” , (RAJRER T E &L
locales #i2fI,

LT
—UL Debian A%1THRI locales #EA , AEEFHE Eﬁmfaiﬁﬂﬁi‘ﬁf'ﬁﬁﬁﬁﬂﬂ‘lsémfa AR, AT IEEIERK
RRIRIE | IREERESLE Debian & locales 1 locales-all g



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://manpages.debian.org/unstable/gedit(1)
https://zh.wikipedia.org/wiki/UTF-32/UCS-4
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8.1.3 &L 4mhE

HWREFERERZHR (BRE 10.17), REZERRARNHESHEER ARG 24E@6)F , TERRIER , mount(8)
1RER viat FESRAAR £ CP437. IRTBEAGIE A IR AR HMIRTAR(ER UTF-8 5k CP932.

7
7£ GNOME ERIRREMIRIR T , BB EHNE—E2RIE U BEF | (RETRURHHEARRHEIEIR, A8 2l RN
B/~ , B5%E Drive” , "Setting”, #i A\ "utf8” E”"Mount options:”. E1E{E U SR iiH&EiE , UTF-8 #ATLAT .

)z
WMRFRFETFHR —E RS , BERENIE UTF-8 RARBIEULE , IF ASCI FITHIE & AT B EAEEM 1SO-8859-1
5 eucIP Xiwh%. 5T R TR T RICMFHSRE| UTF-8. 2RE 11.1.

EFAERIER T , Samba ¥ HH% B (Windows NT, 200x, XP) 1§ Unicode , {B¥ % Fig (DOS F1 Windows
9x/Me) {#f CP850. AJPAfE"/etc/samba/smb.conf” {3 #H , A" "dos charset” R{EER FiniEEFER
4wt bbanaR , CP932 RnAHGE.

8.1.4 Ak EFMMENESH

£ Debian RAEFHRNF S LHEMIFERAMEEE , (bt &M, RERXHE. BEMNFRE. GNU
gettext(1) 154 TESEE KB BREZEMZ IR TR,

aptitude(8) ¥ , "Tasks” — "Localization” {&fit—1{EH A & EETRSR |, 48 AT TR ANt b &R 410
RESCIE.

BEBIF , /7] A% % manpages-LANG B REFAM K, man FHEEM. #"/usr/share/man/it/" FKER
programname FAFFEK man FHE, BT FEMIRE.

LANG=it_IT.UTF-8 man programname

BB SLANGUAGE IRIF %8 , GNU gettext REF7IE EREERE = B LIEFFSIZR. 62N :
$ export LANGUAGE="pt:pt_BR:es:it:fr"

ERELEN, 2R info gettext , B5E The LANGUAGE variable” &7,

8.1.5 ;ESIRIEMTE

sort(1) # Is(1) WFITCHEF 255 S IR1% locale 228 [EH LANG=en_US.UTF-8 , HIFBFHM A->a->B->b...->Z->7
JIEFF , TEESE LANG=C.UTF-8 , HEFF{E M ASCIl ] A->B->. .. ->Z->a->b... JlAFF.

Is(1) WAAIAREBESREVE (BRE 9.3.4),
date(1) T2 IR AZES RGN Z., 60

$ 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



https://manpages.debian.org/unstable/mount(8)
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
https://zh.wikipedia.org/wiki/USB_flash_drive
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
https://manpages.debian.org/unstable/aptitude(8)
https://manpages.debian.org/unstable/sort(1)
https://manpages.debian.org/unstable/ls(1)
https://manpages.debian.org/unstable/ls(1)
https://manpages.debian.org/unstable/date(1)
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FREASTRUEOBTIIR—E, g  SSRAS R, —FU—RRA", 000.1" , MAMRESHEET, TH
RA"1.000,17, (RATMEETRERRIPEEREERR.

"SLANG” IRIZE BN G —EAMEN A IBBRE SLC " SR EL, BLUIRITEH N AeEBRE SLC_ALL”
LYMWHREE, MEHZ R locale(7) man FM A, BRIAMRAERINKIEHZELERWEE , FHEBBMERE
FA"SLANG” BN E—ME UTF-8 FESIRIR.

8.2 HEEIA

The keyboard system can be configured at different layers of the system.

* Linux kernel: keyboard(5)

» X server: setxkbmap(1), xkeyboard-config(5), environment variable XMODIFIERS

GUI desktop environment: Input Method framework: ibus, fcitx5

* Application: environment variables to set its input source: GTK_IM_MODULE, QT_IM_MODULE, QT_IM_MODULES,

Input method framework (IM) consists of:

* Input method engine (IME): Actual input method
» Configuration: Handles the configuration for IBus and other services such as IME plugins

» Panel: User interface such as language bar and candidate selection table

Multilingual input to the application is processed roughly as:

Keyboard UI panel Configuration Application
I N I oA
\Y | v Y |
Linux kernel -> Input method engine (IME) -+-> Gtk, Qt ---+ |
| ~ I I
| | +-> X11, wayland -+
v
IME plugin (ibus-mozc, ...)

8.2.1 Linux iIZHIAF X 18 @ s A\

The Debian system can be configured to work with many international keyboard arrangements using the keyboard-config
package.

# dpkg-reconfigure keyboard-configuration

For the Linux console and the X Window system, this updates configuration parametersin”/etc/default/keyboard”.
Many non-ASCII characters including accented characters used by many European languages can be made available
with dead key, AltGr key, and compose key.

E
BN ibus BYA , BMSEEENMELRMN X WEEIRE T , B8 setxkbmap ECEMEAKM X 858 , h&y ibus B=.
REEFF AR ibus |, {F/ im-config AREMANILAANone”, BEZ&qM , 2 R Debian 4% : #,



https://manpages.debian.org/unstable/locale(7)
https://manpages.debian.org/unstable/keyboard(5)
https://manpages.debian.org/unstable/setxkbmap(1)
https://manpages.debian.org/unstable/xkeyboard-config(5)
https://zh.wikipedia.org/wiki/Dead_key
https://en.wikipedia.org/wiki/AltGr_key
https://zh.wikipedia.org/wiki/Compose_key
https://wiki.debian.org/Keyboard
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8.2.2 Wayland g 884 \

Unlike the X Window protocol, the Wayland core protocol doesn’t even support the input of accented characters.
Popular Wayland Compositors, such as Mutter for GNOME or KWin for KDE, implement extension protocols such as
the text-input-unstable-v3 for the text input (see "current Wayland protocols and their support status”).

The text-input-unstable-v3 protocol works well with Input methods for Wayland (see "Wayland input method
project post-mortem”).

Most GUI applications are built with GUI libraries such as GTK or Qt which support this text -input-unstable-v3.
Popular Input Method Engines (IME), such as IBus or Fcitx (version 5), can work with this text -input-unstable-v3.
IMEs support text input for many languages with plugins.

Recent IMEs integrate "X Keyboard Extension (XKB)” functionalities such as setxkbmap previously provided by
the X Window to support accented character text input for European languages for Wayland.

8.2.3 |IBus IEMNMNIE

For GNOME, "ibus” is the default IME which is automatically installed via its package dependency.

Most multilingualized keyboard input features can be configured from "GNOME Settings” or "GNOME Tweaks".
Some multilingualized keyboard input features may need to be configured from the ibus-setup(1) command.

The emoji keyboard input is available by typing "SUPER- . ” (Simultaneously type Windows and period keys) followed
by a keyword for each emoji and SPACE-keys.

The list of IBus and its plugin packages are the following.

8.2.4 The input method support with Fcitx

Feitx (ARASSE 5) MNTAAERETBIEZ BN 1bus” H7.

The list of "fcitx5” and its plugin packages are the following.

8.2.5 —{EHEHAIF

| find the Japanese input method started under English environment ("en_US . UTF-8") very useful. Here is how | did

this with IBus:

1. Install the Japanese input tool package ibus-mozc (or ibus-anthy).

2. * Generic: Execute ibus-setup(l) — select "Input Method” - click "Add” - "Japanese” - "Mozc (or Anthy)” —
click "Add”

« GNOME: Select "Settings” - "Keyboard” - "Input Sources” - click "+” in "Input Sources” - "Japanese” -

"Mozc (or Anthy)” - click "Add”

3. FRATRUBEF SN,

4. EFENERERE.

5. GREE GUI TAKER , sSRE8—E@m IR,
6. 1/ SUPER-SPACE 7Eiciemi \ %2 BTV, (SUPER % 2 Windows §2.)



https://zh.wikipedia.org/wiki/Mutter_(software)
https://en.wikipedia.org/wiki/KWin
https://absurdlysuspicious.github.io/wayland-protocols-table/
https://dorotac.eu/posts/im-finished/
https://dorotac.eu/posts/im-finished/
https://zh.wikipedia.org/wiki/Intelligent_Input_Bus
https://zh.wikipedia.org/wiki/Fcitx
https://en.wikipedia.org/wiki/X_keyboard_extension
https://manpages.debian.org/unstable/ibus-setup(1)
https://en.wikipedia.org/wiki/Emoji
https://zh.wikipedia.org/wiki/Fcitx
https://manpages.debian.org/unstable/ibus-setup(1)
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LN TATE K| ERREERR
ibus V:208, 1:247 | 1828 | f&H dbus K% A\ 7T RAESE
ibus-mozc V:2.0,1:3.7 | 979 HX
ibus-anthy V:0.5,1:11.1 | 8958 | HX
] V:0.04,
ibus-skk 1016 242 A3
. V:0.04, N
ibus-kkc 10.18 211 Hx
ibus-libpinyin V11,151 | 123 F3Z (zh_CN)
ibus-chewing Y008132 298 ZREP I (zh_TW)
ibus-libzhuyin 1:0.09 41009 | ZFEFT (zh_ TW)
ibus-rime ?_/(:)05238’ 76 | s (zh CN/zh TW)
ibus-cangjie Yoolcil 235 F3 (zh_HK)
ibus-hangul V:0.3,1:11.9 | 261 FEN
. . . V:0.00, N
ibus-libthai 10.04 84 E 34
ibus-table-thai 1:0.05 59 XL
. . V:0.19, -
ibus-unikey 10.40 286 HREgE

V:0.01, - _ :
keyman 10.12 507 Multilingual: Keyman plugin for over 2000 languages
ibus-table Y009%6 2364 | table plugin for IBus
ibus-m17n V:0.2,1:11.8 | 373 | Zik= : ENBra. PIHAREAIE E

Table 8.1: List of IBus and its plugin packages



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
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
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
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
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
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
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
http://qa.debian.org/popcon-graph.php?packages=ibus-unikey
https://tracker.debian.org/pkg/ibus-unikey
http://packages.debian.org/sid/keyman
http://qa.debian.org/popcon-graph.php?packages=keyman
http://qa.debian.org/popcon-graph.php?packages=keyman
https://tracker.debian.org/pkg/keyman
https://keyman.com/
http://packages.debian.org/sid/ibus-table
http://qa.debian.org/popcon-graph.php?packages=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
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S TATE | XERREERE
fcitxs Vi7, 1112 761 | AR VERM"ibus” B
fcitx5-mozc V:1.0, 1:11.7 1265 | HX

. V:0.05, N
fcitx5-anthy 1021 808 Hx

. V:0.05,
fcitx5-skk 1017 369 Hxz

. V:0.01, .
fcitx5-kke 10.08 416 HX
fcitx5-chinese- i N . Bl = Al
addons 1:9.2 17 3 (zh_* RITEEE4)
fcitx5-pinyin V:3.8, 1:19.6 1044 F3 (zh_CN)
fcitx5-chewing V:0.2,1:1.0 217 ?;T;E‘;EF@[ zh TW)
fcitx5-zhuyin 1:0.09 41051 | ZHEHR L (zh_TW)
fitxB-rime ?_/602'3‘24’ 371 | #3 (zh CN/zh_TW)
fcitx5-table-cangjie- | .
large 1:0.13 1292 | #3C (zh_HK)

. V:0.11, TN
fcitx5-hangul 10.26 235 FEX
fcitx5-libthai 1:0.06 119 =L
fcitx5-table-thai 1:0.09 34 XL

. . V:0.07, .
fcitx5-unikey 10.21 588 g

. V:0.15, R . FreE o
fcitx5-m17n 10.53 259 | Z5EE : ENEGE. (TRMAREAHTE
fcitx5-table V:0.3, :19.5 520 table plugin for fcitx5
fcitx5-keyman YOOOO74 235 Multilingual: Keyman plugin for over 2000 languages

Table 8.2: List of Fcitx5 and its plugin packages



http://packages.debian.org/sid/fcitx5
http://qa.debian.org/popcon-graph.php?packages=fcitx5
https://tracker.debian.org/pkg/fcitx5
http://packages.debian.org/sid/fcitx5-mozc
http://qa.debian.org/popcon-graph.php?packages=fcitx5-mozc
https://tracker.debian.org/pkg/fcitx5-mozc
http://packages.debian.org/sid/fcitx5-anthy
http://qa.debian.org/popcon-graph.php?packages=fcitx5-anthy
http://qa.debian.org/popcon-graph.php?packages=fcitx5-anthy
https://tracker.debian.org/pkg/fcitx5-anthy
http://packages.debian.org/sid/fcitx5-skk
http://qa.debian.org/popcon-graph.php?packages=fcitx5-skk
http://qa.debian.org/popcon-graph.php?packages=fcitx5-skk
https://tracker.debian.org/pkg/fcitx5-skk
http://packages.debian.org/sid/fcitx5-kkc
http://qa.debian.org/popcon-graph.php?packages=fcitx5-kkc
http://qa.debian.org/popcon-graph.php?packages=fcitx5-kkc
https://tracker.debian.org/pkg/fcitx5-kkc
http://packages.debian.org/sid/fcitx5-chinese-addons
http://packages.debian.org/sid/fcitx5-chinese-addons
http://qa.debian.org/popcon-graph.php?packages=fcitx5-chinese-addons
https://tracker.debian.org/pkg/fcitx5-chinese-addons
http://packages.debian.org/sid/fcitx5-pinyin
http://qa.debian.org/popcon-graph.php?packages=fcitx5-pinyin
https://tracker.debian.org/pkg/fcitx5-pinyin
http://packages.debian.org/sid/fcitx5-chewing
http://qa.debian.org/popcon-graph.php?packages=fcitx5-chewing
https://tracker.debian.org/pkg/fcitx5-chewing
http://packages.debian.org/sid/fcitx5-zhuyin
http://qa.debian.org/popcon-graph.php?packages=fcitx5-zhuyin
https://tracker.debian.org/pkg/fcitx5-zhuyin
http://packages.debian.org/sid/fcitx5-rime
http://qa.debian.org/popcon-graph.php?packages=fcitx5-rime
http://qa.debian.org/popcon-graph.php?packages=fcitx5-rime
https://tracker.debian.org/pkg/fcitx5-rime
http://packages.debian.org/sid/fcitx5-table-cangjie-large
http://packages.debian.org/sid/fcitx5-table-cangjie-large
http://qa.debian.org/popcon-graph.php?packages=fcitx5-table-cangjie-large
https://tracker.debian.org/pkg/fcitx5-table-cangjie-large
http://packages.debian.org/sid/fcitx5-hangul
http://qa.debian.org/popcon-graph.php?packages=fcitx5-hangul
http://qa.debian.org/popcon-graph.php?packages=fcitx5-hangul
https://tracker.debian.org/pkg/fcitx5-hangul
http://packages.debian.org/sid/fcitx5-libthai
http://qa.debian.org/popcon-graph.php?packages=fcitx5-libthai
https://tracker.debian.org/pkg/fcitx5-libthai
http://packages.debian.org/sid/fcitx5-table-thai
http://qa.debian.org/popcon-graph.php?packages=fcitx5-table-thai
https://tracker.debian.org/pkg/fcitx5-table-thai
http://packages.debian.org/sid/fcitx5-unikey
http://qa.debian.org/popcon-graph.php?packages=fcitx5-unikey
http://qa.debian.org/popcon-graph.php?packages=fcitx5-unikey
https://tracker.debian.org/pkg/fcitx5-unikey
http://packages.debian.org/sid/fcitx5-m17n
http://qa.debian.org/popcon-graph.php?packages=fcitx5-m17n
http://qa.debian.org/popcon-graph.php?packages=fcitx5-m17n
https://tracker.debian.org/pkg/fcitx5-m17n
http://packages.debian.org/sid/fcitx5-table
http://qa.debian.org/popcon-graph.php?packages=fcitx5-table
https://tracker.debian.org/pkg/fcitx5-table
http://packages.debian.org/sid/fcitx5-keyman
http://qa.debian.org/popcon-graph.php?packages=fcitx5-keyman
http://qa.debian.org/popcon-graph.php?packages=fcitx5-keyman
https://tracker.debian.org/pkg/fcitx5-keyman
https://keyman.com/
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R

MRMRFHBEBAYIREE (shift-2 RBZIFE—E" E31554E50) LAMRBFERNEEIRE | £ LEKNBFE
FiE$E Japanese” . IREEFITEMNIRANUS AR (shift-2 1R§EZIBEE—1E @ 1252) _E{FF"Japanese mozc (8 anthy)”
B,

* For Wayland:

- The im-config package does nothing and can be removed safely.
- You probably don't need to set environment variables except for the backward compatibility etc.
- Ifyou need to set environment variables, create a file suchas "~/ .config/environment.d/50-input-method. col
"to set them.
* For X Window:

- Install the im-config package.

im-config(8) M &/ EFEE N[O £ Input method”,

Besh , e & shell K#47"im-config”,

im-config(8) ANEHE4 B4 root IRIEHTHIFIR &4 FRMA.
im-config(8) :ERIEME N IZERRRTERMAFEFERETTE,

8.3 #a/nEd

I;iHnUX = e RBERIRBIRNTIC. (IREE(E AR FER | #I20 jfoterm(L) , RTMAEIE GUI =6 & FRE/RIERR
NEES.)

REFERFRIREWHA , GUI (BEERENTE) IRIE (E 7) BEBIREE UTF-8 3T, (RIBFIERK
MRS eI | WH{ERERREBEAM. )

8.3.1 ZumiHIAC

The Debian system can be configured to work with many international console arrangements using the console-setup
package.

# dpkg-reconfigure console-setup

For the Linux console and the X Window system, this updates configuration parametersin”/etc/default/console-setu
to display many non-ASCII characters including accented characters used by many European languages can be made
available.

BB T4 ] AR R FAECE TR HAERN ncurses(3) AATNAE.

« “/etc/terminfo/*/*"f&X (terminfo(5))

» “STERMIRIZSE (term(7))

« setterm(1), stty(1). tic(1) F1 toe(1)

#N5R xterm i) terminfo ¥3E Debian i) xterm RNt |, RIEARMIELGE AZ| Debian R4 , REZEAMRIL

IHEURI“STERM”, 1 “xterm”E M AThRESZIRMIRAS (Fla0“xterm-r6) . EZNA L R “/usr/share/doc/libncurses5/F/
E“STERM A &RIE FIfK].,



https://manpages.debian.org/unstable/im-config(8)
https://manpages.debian.org/unstable/im-config(8)
https://manpages.debian.org/unstable/im-config(8)
https://manpages.debian.org/unstable/jfbterm(1)
https://manpages.debian.org/unstable/ncurses(3)
https://manpages.debian.org/unstable/terminfo(5)
https://manpages.debian.org/unstable/term(7)
https://manpages.debian.org/unstable/setterm(1)
https://manpages.debian.org/unstable/stty(1)
https://manpages.debian.org/unstable/tic(1)
https://manpages.debian.org/unstable/toe(1)
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8.3.2 FEIRIE TEEAEZNTFIT

ERTRESIRE N, AIEER, FRFTAAERT TN ATAIINGFER | EREERImHEHS
AEEE (2R Unicode 12%EM$% #11 , 4.2 Ambiguous FJT).

o PUAEIBIE R -

« gnome-terminal : HI#IA - BLEER - IESL - HAM - EEABENFT - F

» ncurses : ;XEIRIFEH export NCURSES_NO_UTF8_ACS=0,



https://unicode.org/reports/tr11/#Ambiguous
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Chapter 9

ABETT

B, RN EERGNEARETT | KA EEHIERE.

9.1 FHAaRI

LT AR REIARRITHIQIEE.

R ATE KN | FRER
mc V:40,1:1181 | 1590 | ZR& 1.3
bsdutils V:450, 1:.999 | 334 script (1) e KaCsksin8aE
screen V:52,1:199 | 991 VT100/ANSI #iniR it as /B 2 FH A%
tmux V:97, 1:1164 1391 | ZnEHRNEEAEX ({FH “Control-B™XE)
ripgrep V:15, 1:45 5294 | ERIAREEIFIRREEEST R W EEBIR
fzf V:8, 1:34 4983 | MK X A TS
V:0.06 . o
fzy .36 59 IR AT 2
riwrap V1, 111 328 E 1% readline FEH4 SFH
Tedit V:0.4,1:75 | 375 E1{& readline FFER G EFIE
rife ?_’60'5023’ 45 | B readline S A T

Table 9.1: XiEITHIATREINFERT 3R

9.1.1 JEMTNECER shell JEE)

FAEE MM script(l) (2RE 1.4.9) Fcé%k shel JEBNGEA—EHEHIFTHER. BELEHIFTI IR TEMKF
3, £/ col(1) K=,

$ script
Script started, file is typescript

{HheedE ¥ Ctr1-D BH script.

$ col -bx < typescript > cleanedfile
$ vim cleanedfile

BERRARGCER shell JEE)



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/ripgrep
http://qa.debian.org/popcon-graph.php?packages=ripgrep
https://tracker.debian.org/pkg/ripgrep
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
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
http://qa.debian.org/popcon-graph.php?packages=rlfe
https://tracker.debian.org/pkg/rlfe
https://manpages.debian.org/unstable/script(1)
https://manpages.debian.org/unstable/col(1)
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« {FF tee (f£ initramfs KIEENEFEHT] A) :
$ sh -i 2>&1 | tee typescript

* {£/ gnome-terminal 3EMNIT4EME , FARBHGRTR.
« {£/ screen " A H" (B RET 9.1.2) FEITIEHIBACEE.

« A vim BN terminal” EAAIRE, EACEr1-w N RAQHIERIRHEIEEEK. F/A":w typescript”
HRE R —EER.

» {¥F] emacs #1"M-x shell”,”M-x eshell”, B{’M-x term” K NZCEEITHIE . {FRH’C-x C-w HRENVERFESR,

9.1.2 screen &%\

13%:%?2(31) RMEAH— BRI EBITSERR | B AR shell F2FXIE PRI ELR. EERE— AR screen(1)
DA

BNE|—ERGHES

EEEEHIE_ERE) screen,

M AA ¢ ("Control-A” #3"c”) 7 screen FES KR EHITZ EFE.

& AA n ("Control-A” 3#3'n”) K1EZ{E screen 1R EHER.

AR, IREEMEIRAAE | (BIRTERRIEAEMMIE , MELTHETEERKRR.
FRATUBIB (R A X8 screen &5F,

o RO HIRIRVRAABIE EAR

o # \ AA d ("Control-A” #:3&"d”) WF T HERIGEARIRE BN

« # )\ NA DD ("Control-A” #%"DD") /3% screen A IRH E A\

7. REFEANZIE—EEETIH EMERRRINLNS).

8. {§f"screen -r” BiE) screen.

9. screen BATRANERM LARIFTAM screen REAMTHIEFEBITHFE.

o a0 0w D P

2N
HA SR E IR BT BRI ELR |, RATLUEIR screen B ERER | EART AIERIBIEARIFE— (R A
EPIT , BIRREBRESIRERR LE.

£ screen BFEHE, T HESRBINNTARBMABEWZXZETNHE. screen FIAIELSIRHEIEB NA
("Control-A”) MNE(ESE [MNEMEH] KA. EEF - LERRNIESIRR TR,

4MERZ R, screen(l).
25 tmux(1) , BEEERH4SHTRE.



https://manpages.debian.org/unstable/screen(1)
https://manpages.debian.org/unstable/screen(1)
https://manpages.debian.org/unstable/screen(1)
https://manpages.debian.org/unstable/tmux(1)
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SRAPRE ThiE AR

NA 2 HNERRE (RNETA)

AA C BTN REYTREZ AR
AA N T —ERE

A p Fa—ERE

RO F0RAER

A1 F1RAEH

A W N R IES

AA a TEREERNEE Cul-A Z[E R A
AA h IEER AR EERE—ERER
AA H BRIAAE R E AT & 2 R AJACER
AR AX SRR (EIEIREE)

AAd & m B screen 855

AA DD SYBE screen @FEIREFA

Table 9.2: screen $E%84t%13%

9.1.3 7EB &kMEE

EE 1.4.2, 2 ERTIAFFREER $EMIEE , 7£ SCOPATH # me ik,
WRARE FRIEMICARIERET |, (REESARI AKGEIRIE, B fzf KISE , /£ ~/ . bashrc #FEBFETIIRNE.

FZF_KEYBINDINGS_PATH=/usr/share/doc/fzf/examples/key-bindings.bash
if [ -f $FZF_KEYBINDINGS_PATH ]; then

. $FZF_KEYBINDINGS_PATH
fi

Bign

* fREESER/IMURIRIEBEAIFR RN T B . RESEHAcd ** &% Tab, SARFEHIRNMEERTE. WA K
&8, thin s/d/b foo , MEMREERERE. WBFIATMEEREN cd , REFEEERMKE.

« (RATARBIMURIRME | RS EREREE—EmS, EdLIHRFRM TR Ctr1-R . KEFIEHRRMRIE N 6
£, MABAHLSTE , tgn vim d | IEMHEFREIE. ERIFRANEEREFRERNH L.

9.1.4 Readline it

—&a54 , bban /usr/bin/dash , Bk a4FIELAREAES , (B r lwrap SRERNFEY FHITHMBESERKR
HEINERRAITIRE.

$ rlwrap dash -i

ERMH—EEFFEIRE dash AR & | (ERAAML bash WAIFIRIE,

9.1.5 IFHIRIAHER

£ ripgrep ®EEETK rg(1) 4 , ERHEFIASEKMILS R+ | IZHT —@L grep(1) S ERENENR, B
SFRATRAZ#Z CPU , W EENMEMEENIBIE K 20— LAER.

9.2 & vim

EREIBE 1.4.8 2EFEAKRK vim(1) 1, 55FI3E Bram Moolenaar f)”Seven habits of effective text editing (2000)” 3k
% vim EEERMERA.



https://manpages.debian.org/unstable/rg(1)
https://manpages.debian.org/unstable/grep(1)
https://manpages.debian.org/unstable/vim(1)
https://www.moolenaar.net/habits.html
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9.2.1 FRIMEEER vim

vim BITABEABEEE RS | B8 Ex-EXMG< , AT , kil set .. ." FEGE vim JRIH,

BEL Ex-1EIKa 4 |, BESTEFE AR vimre IEREmBIE , B840~/ . vimre” 8 git ZFH "~/ .vim/vimre”, &
HE—EIER HEMNEFL

""" Generic baseline Vvim and Neovim configuration (~/.vimrc)
e - For NeoVvim, use "nvim -u ~/.vimrc [filename]"

LRI R R R R R R N N N R R N IR R RN R R R R RN R R NI R IR R R IR I RIRIRIRIRIR IR IRINIRIRIRIRININIRIRIRINIn}

let mapleader = ' ' " :h mapleader

set nocompatible " :h 'cp -- sensible (n)vim mode

syntax on " :h :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 , %2Cc%V

set listchars=eol:q,tab:b''ab''\ ,extends:b''ab'', precedes:b''ab'', nbsp:b''ab"’'
set viminfo=!, '100,<5000,s100,h " :h 'vi -- bigger copy buffer etc.

""" pick "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

""" don't pick "colorscheme" as "default" which may kill SpellUnderline settings
set scrolloff=5 " :th 'scr -- show 5 lines around cursor

set laststatus=2 " :h 'ls (default 1) Kk

""" boolean options can be unset by prefixing "no"

set ignorecase " :th 'ic
set smartcase " :h 'scs
set autoindent " :h 'ai
set smartindent " :h 'si
set nowrap " :h 'wrap

"set list " th 'list (default nolist)

set noerrorbells " 'eb

set novisualbell " 'vb

set t_vb= " 't_vb -- termcap visual bell
set spell " 'spell

set spelllang=en_us, cjk "
set clipboard=unnamedplus "

'spl -- english spell, ignore CJK
'cb -- cut/copy/paste with other app

O O35S O IO 5T DT O T

set hidden " "hid
set autowrite " 'aw
set timeoutlen=300 " "tm

vim g BN IRBESIEE AE W vimre BEREEBH. B4

EE
BRAFFEIFIER |, AR EA BT RR R4,

""" pPopular mappings (imitating LazyVim etc.)

""" window 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

1E L X ORERERBIF : "Vim Galore”, "sensible.vim”,



https://github.com/mhinz/vim-galore
https://github.com/tpope/vim-sensible
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""" window resize

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

""ofast "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>

""" fast "jk" to get out of TERM mode (CTRL-\ CTRL-N)
tnoremap jk <C-\><C-N>

""" previous/next trouble/quickfix item

nnoremap [gq <CMD>cprevious<CR>

nnoremap ]q <CMD>cnext<CR>

""" puffers

nnoremap <S-H> <CMD>bprevious<CR>

nnoremap <S-L> <CMD>bnext<CR>

nnoremap [b <CMD>bprevious<CR>

nnoremap ]b <CMD>bnext<CR>

""" Add undo break-points

inoremap , ,<C-G>u

inoremap . .<C-G>u
inoremap ; ;<C-G>u
""" 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>

LRI R IR R IR R R IR R R IR R R RN NI RN R RN RN R IR RN RN RN IR IR IRIRINIRIRIRIRIRINIRIRIRINIRIRL

if ! has('nvim')

""" Toggle paste mode with <SPACE>p for Vim (no need for Nvim)
set pastetoggle=<leader>p

""" 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>

""" <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 EERIREEAAIEELET  RipfENEERCE : Backspace-s# &4 "ASCII DEL”

. Delete-§# &4 "Escape
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sequence”,
HEMIARLERESIE(FAE M vimre FEREEE Y. BiIZn :

""" yse faster 'rg' (ripgrep package) for :grep
if executable("rg")
set grepprg=rg\ --vimgrep\ --smart-case
set grepformat=%f:%1:%c:%m
endif
IR RN IR IR RN RN RN RN NI R R I I R I NI I R IR RN IRININININININININININI]
""" Retain last cursor position :h '"
augroup RetainLastCursorPosition
autocmd!
autocmd BufReadPost *
\ if line("'\"") > 0 && line ("'\"") <= line("$") |
\ exe "normal! g'\"" |
\ endif
augroup END
IR RN IR R RN RN RN RN RN IR IR RN R IR NI R IR IR IRINININIRININININININIn]
""" Force to use underline for spell check results
augroup SpellUnderline
autocmd!
autocmd ColorScheme
autocmd ColorScheme
autocmd ColorScheme
autocmd ColorScheme
augroup END

LRI R IR IR R R R RN IR R R RN NI RN R RN IR RN RN R IR RN RN IRI RN RIRIRINIRIRIRIRIRINIRIRIRINIRIRL

highlight SpellBad term=Underline gui=Undercurl
highlight SpellCap term=Underline gui=Undercurl
highlight SpellLocal term=Underline gui=Undercurl
highlight SpellRare term=Underline gui=Undercurl

E I T 3

""" highlight tailing spaces except when typing as red (set after colorscheme)
highlight TailingWhitespaces ctermbg=red guibg=red

me A\ g\+ 1 or more whitespace character: <Space> and <Tab>

"MO\%#\@<! Matches with zero width if the cursor position does NOT match.
match TailingWhitespaces /\s\+\%#\@<!'!$/

9.2.2 MSMPEASEER vim
T AR BRSNS ML :

o Vim - B ARIERISCALREE RS - Vim # vim FESHEE A _Libihzh
 VimAwsome -- Vim 43Iz
* vim-scripts -- Debian 24 : —{& vim F54MSRRE

vim-scripts #EEEEEAISMINKEE A , AESA(ERGEAER) vimre #ERRUR. bhan

packadd! secure-modelines

packadd! winmanager

" IDE-like UI for files and buffers with <space>w
nnoremap <leader>w :WMToggle<CR>

HEAE Vim S84 a R4 git” M"git submodule” EFM T . —EERNECE B FREHEIRM git A E:
dot-vim $XZ, AE_LR2IEHMK :

- BBFEM"git" M git submodule” , ZFMAEAEMHEISE , tLanah " name” , G ZE| ~/ . vim/pack/*/opt/name
FEBINRIE T

 1BiBE00: packadd! name {TREHMEAZEM vimre FER |, ELEREAHKE runtimepath,

o Vim ZEEKYA LR IE L iEEE) runtimepath,



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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« FEVBRURRE  RESUHIARERER , £A "helptags ALL,

BLZEM , s5EM'vim --startuptime vimstart.log” &) vim Ki@EERNBITIEF NG —E SR BRI
.

EHERBMEIEEZNAN2 KEFEMHENELSMINEAEAE vin, RERIGHERAERIFNAIE.

e &l

‘help package fifRE vim SXHE AR

:help runtimepath fi2%E runtimepath #&H|]

:version BBIRRE , B3 vimre R ROIRE

recho $VIM IR EFESVIM FIRE L vimre AR R AR S

:set runtimepath? S ARG S B I TR X 1B e e ) B %

.echo $VIMRUNTIME ié%"SSVIMRUNTIME" ARENKRERZIRENBITR RS |

Table 9.3: vim 41L&

9.3 BHELERAREIR

9.3.1 HitE=E5=7E (daemon)

T EGNFERNTE /var /log/” B% X AERE LT PINIEE).
E—EEERZ BAEERNALZ L , A logrotate(8) 2R HEERHNEIE.

a‘Fg%ﬁE‘]hiﬁﬁ}% systemd-journald(8) HiEMRIEH B HIE RIS KECELEMINIEE) , 427/ var/log/journal”
BT,

1REEga1L shell 154 15506% 5813 systemd-journald(8) B3 , 178 systemd-cat(1) §4
S EE 3.5 & 3.4.
9.3.2 HaENT

EEEFTEMNHGEN IR ("~Gsecurity: : log-analyzer” ££ aptitude(8) ).

)
CRM114 fRUGGES MR BAEMIRRES , (AT TRE ERFENE . ©EEXEELIRIMHBIRSTER , Eihaes
T BRENHT

9.3.3 ERXFEMMEIR

BEHIEN more(1) M less(1) BN BAER (2RE 1.4.5) MARSSRARANEERTA (2R 11.1.8) T
DURSHETR TR | (B8 FRAREE 2% (%E 1.4.6) RAB&EN Bl eRitRsS

2N
HH vim(1) MERIT BIREURI4 view(l) " set hls"a] ARSI,

2vim-pathogen tH1RR1T.



https://manpages.debian.org/unstable/logrotate(8)
https://manpages.debian.org/unstable/systemd-journald(8)
https://manpages.debian.org/unstable/systemd-journald(8)
https://manpages.debian.org/unstable/systemd-cat(1)
https://manpages.debian.org/unstable/aptitude(8)
https://zh.wikipedia.org/wiki/CRM114_(program)
https://github.com/laurikari/tre/
https://manpages.debian.org/unstable/more(1)
https://manpages.debian.org/unstable/less(1)
https://manpages.debian.org/unstable/vim(1)
https://manpages.debian.org/unstable/view(1)
https://packages.debian.org/unstable/vim-pathogen
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L AT N
fail2ban V:102, 1:1113 | 2191 EHERZ EREERN IP
Togwatch Vi9, 1111 2440 | H Perl BRHES TGRS | AIFEH
awstats V:5.4,1:8.4 | 6934 | s@ KFFFHELMEA web {AIREF Hat AT
analog V:3, 1:84 3739 | web {AREEHEELHT
sarg ?:/6(_)'7792’ 863 | LA squid HATIRE
pflogsumm V:1.6,1:3.8 173 Postfix Hi& B HIE
fulogwatch o 487 | Bk EA AT
squidview M 224 | B#FISAT squid access.log 1%
swatch VOOl e | mERRER. BRMBRMBERERSE
crmil4 Y003(216 1371 | Controllable Regex Mutilator 153REp41RE (CRM114)
icmpinfo ?_’60'3%1’ 42 | T8 1ICMP &R
Table 9.4: R HENMTERET IR
9.3.4 TFREFMMBEMRNER
“Is - Uiy 4 TERNHEM BRI RS BURRE S IRE (HFENES RE 1.2.6). “SLANG#EUE T E LX R

BRI SLC_TIME'Z"SLC_ALL" BB E .

BEESRRE

BRI FRER RS BRI FTE AN C AREEMARA (1ibce #i8M) , L2 , AR Debian %

ITHRBARIMTERRIER . HH iso-formates , 2 R, 1ISO 8601,

MRAFAERE A ERB L ESIRRNR M BRI RER | RIEZER - - time-style” 2 HE"STIME_STYLE"HI{E
FESEREEIFRINE (2K 1s(1). date(1). “info coreutils 'ls 1nvocat10n iR

R E RS IRin IFEIAN B AR

iso HT{E 01-19 00:15

Tong-iso ESEEE 2009-01-19 00:15

. 2009-01-19 00:15:16.000000000

full-iso (EaCETE] 10900

locale C Jan 19 00:15

locale en_US.UTF-8 Jan 19 00:15

locale es_ES.UTF-8 ene 19 00:15

+%d . %m . %y %H : %M EZEEE 19.01.09 00:15

+%d . %b . %y %H:%M Cak en_US.UTF-8 19.Jan.09 00:15

+%d . %b . %y %H :%M es_ES.UTF-8 19.ene.09 00:15

Table 9.5: fFFARFEILAER" s - 17 d< AR B HAEE R 51

N

PRAT A A6 £ 514 DUB e e 6 £ 5 R AR AVEIE |,

(2RE 1.5.9) :

alias 1ls='ls --time-style=+%d.%m.%y %H:%M'



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/logwatch
http://qa.debian.org/popcon-graph.php?packages=logwatch
https://tracker.debian.org/pkg/logwatch
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/analog
http://qa.debian.org/popcon-graph.php?packages=analog
https://tracker.debian.org/pkg/analog
http://packages.debian.org/sid/sarg
http://qa.debian.org/popcon-graph.php?packages=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
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
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
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
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
http://qa.debian.org/popcon-graph.php?packages=icmpinfo
https://tracker.debian.org/pkg/icmpinfo
https://zh.wikipedia.org/wiki/ISO_8601
https://manpages.debian.org/unstable/ls(1)
https://manpages.debian.org/unstable/date(1)
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9.3.5 shell &7 echo HEAE,

KEBDIRARALIHH shell & echo BESA{E B ANSI #35F ST K AE/RBEG (2 R“/usr/share/doc/xterm/ctlseqs. txt.gz"
B T FI6IF

$ RED=$(printf "\x1b[31m")

$ NORMAL=$(printf "\x1b[em")

$ REVERSE=$(printf "\xib[7m")

$ echo "${RED}RED-TEXT${NORMAL} ${REVERSE}REVERSE-TEXT${NORMAL}"

9.3.6 AEAHENTES

EEBHFMIRET | fEOMMEFES | ABUEIRETE S MMM FRIER. KEFKMN~/ bashre” BEMAT TEN
=.

if [ "$TERM" !'= "dumb" ]; then
eval "'dircolors -b™"
alias ls='ls --color=always'
alias 11='1ls --color=always -1'
alias la='ls --color=always -A'
alias less='less -R'
alias ls='ls --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='1ls -1'
alias la='ls -A'
fi

EEFHRXFEST , TR RRFEERNTZELSE, ELRIEESE export GREP_OPTIONS="--color=auto"”
MBI , EXAEFIE less()) <N EIREXNEDEG. EFATEINHAEESE , REXEEEG , LE5
F’~/.bashrc” FRINZE , AJRM{EA"- -color=auto” {t%.

R
HEEHRIRET , WA "TERM=dumb bash” [FFIY shell , {RREFABARAIELEAERI%.

9.3.7 GLEKAWEEEN AN ERIRIEEME

(KRS SR AR E B

54 Vim, 55 FERAE,

-+ "qa”; BTSRRI A T TEIE £ TR
AR SRR

C Q" GERGEEI A TTT,

02" PATHIAEIE 2 N,

1 Emacs, 518 FHEIIRIE.

< "C-x (" BlAER—EREREL.



https://zh.wikipedia.org/wiki/轉義序列
https://manpages.debian.org/unstable/less(1)
https://zh.wikipedia.org/wiki/Vim_(text_editor)
https://zh.wikipedia.org/wiki/Emacs
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o AR AR IRAE
e "C-X ) ﬁisﬁ

* "C-x e

9.3.8

=—ERRES.

BIT—EREEL.

L% X JERRERANEE

BLEFIETRELEE X EREANER

, BFE xterm &R,

BHe e TTE N RE

gnome-screenshot| V:11, 1:98 1115 Wayland

flameshot V.7, .17 3542 | Wayland

gimp V:34, 1:211 32779 | Wayland + X

x11l-apps V:30, 1:438 2461 | X

imagemagick V:7,1:273 81 X

scrot V4, 1:49 144 X

Table 9.6: EEF S RIETAYIX

9.3.9 FUSRAHAEIERMEEE

BRENTAAIEIB DVCS MR BIRELEFACEIERME T MIE Burfs _ERIERFIRE.

L/ L) mTE X/ | FREA -
o4 1 £/ Git (¥85%). Mercurial 8k GNU Bazaar K {#fFHC &= 3 A
etckeeper V24, 1:27 157 Y
timeshift V:8,1:113 4481 | {¥H rsync Bk BTRFS TRIBII A%k E LA
snapper V:6.0,1:8.2 | 2396 | Linux laXAAZREEE TR
Table 9.7: FCs%ALE FhEaE @YK

R AT IAE A TS

9.4 BT

AEET 1023 AXK,

. BN ENE AN

FEIEBIRESE AR TR B AT H,

SN

procps B4t T IFEERMET. TR IEBTREN EMFETNRE.

REELAFILEE

9.4.1 FEFFENRS

RN

B IFIYFE FrIdI T BFE.



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
https://zh.wikipedia.org/wiki/Btrfs
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
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L AT N

coreutils ot | 17994 | nice(1): FRHTRIIAREIMIBT— AR

bsdutils V:450, 1:999 | 334 renice(1): FRE—EE AIEDI TR FRAFEEEER

procps V:829,1:998 | 2669 | "/proc” fERFAH LA ps(l), top(1), kill(1), watch(1), -+
psmisc V:401, 1:721 | 950 "/proc” fER A% T K killall(1), fuser(1), peekfd(1), pstree(1)
time V:6, 1:80 148 Eﬁme(l) g.la'/fj_-_ﬂﬂigit ’ ﬁﬂﬁéH%FH%?%*%FEB{@E%?:?E%?‘}EE‘]@
sysstat V119, 11167 | 1904 | sar(1), iostat(1), mpstat(1), --: linux A& Eae L&

isag V:0.1,1:32 | 109 | sysstat HE BRI A% & BE]

Tsof V:445,1:949 | 492 Isof(8): fEF"- p” EIAF I — AR FFBHRR AR 3

strace V:10, 1:102 | 4393 | strace(1): IRHE ALY AR

ltrace Vi1, 1112 420 ltrace(1): FRHEEMNFY

xtrace o 342 | xtrace(l): FRE X11 % FuiA A AR SZs > RIMIER

powertop V:33,1:223 | 696 powertop(1): A%t EEFEFE &N

cron V:923,1:997 | 247 TRIE cron(8) BE=B =12z (daemon) KRBT —EIEF
anacron V:413,1:471 | 110 HRIFRX 24 /NEHITABETESATE] , ¥ cron

at V73, 1:96 158 9;;11;3??2 batCh(l) E_{IE%/:EE‘]H#Fﬁﬁgﬁﬁ'fj—{aﬂ:%ﬁﬁi_%%ﬁﬁ

Table 9.8: By iZMzHIF2s\iREN LAY IR

# time some_command >/dev/null

real Omo.035s # time on wall clock (elapsed real time)
user Ome.000s # time in user mode
sys OmO.020s # time in kernel mode

9.4.2 HFEEBSIEFF

T2 PR HFFE B SEIEFr B —ERE Fr R ST Fr (i,

RFEElaFE HRER LA
19 RARBENEFAEFF
0 FEeREEFREREIEFERF
-20 root (FRFIFE SREBTIEFERF
Table 9.9: HFRBEINAFET IR
# nice -19 top # very nice

# nice --20 wodim -v -eject speed=2 dev=0,0 disk.img # very fast

EFLERT , mnREFRAEFEEHRRERGE. MERERETES.

9.4.3 psi5d

1€ Debian A%t _EH) ps(1) 54 FRIEF 1% BSD # SystemV 45 , BRI AEFENFEFIZEN.

HWitiEke (SETH) FREF , IRAEFMIEIR"PPID” M MALFERF ID RS E M.
pstree(1) TS HIRERA,



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
https://manpages.debian.org/unstable/nice(1)
http://packages.debian.org/sid/bsdutils
http://qa.debian.org/popcon-graph.php?packages=bsdutils
https://tracker.debian.org/pkg/bsdutils
https://manpages.debian.org/unstable/renice(1)
http://packages.debian.org/sid/procps
http://qa.debian.org/popcon-graph.php?packages=procps
https://tracker.debian.org/pkg/procps
https://manpages.debian.org/unstable/ps(1)
https://manpages.debian.org/unstable/top(1)
https://manpages.debian.org/unstable/kill(1)
https://manpages.debian.org/unstable/watch(1)
http://packages.debian.org/sid/psmisc
http://qa.debian.org/popcon-graph.php?packages=psmisc
https://tracker.debian.org/pkg/psmisc
https://manpages.debian.org/unstable/killall(1)
https://manpages.debian.org/unstable/fuser(1)
https://manpages.debian.org/unstable/peekfd(1)
https://manpages.debian.org/unstable/pstree(1)
http://packages.debian.org/sid/time
http://qa.debian.org/popcon-graph.php?packages=time
https://tracker.debian.org/pkg/time
https://manpages.debian.org/unstable/time(1)
http://packages.debian.org/sid/sysstat
http://qa.debian.org/popcon-graph.php?packages=sysstat
https://tracker.debian.org/pkg/sysstat
https://manpages.debian.org/unstable/sar(1)
https://manpages.debian.org/unstable/iostat(1)
https://manpages.debian.org/unstable/mpstat(1)
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
https://manpages.debian.org/unstable/lsof(8)
http://packages.debian.org/sid/strace
http://qa.debian.org/popcon-graph.php?packages=strace
https://tracker.debian.org/pkg/strace
https://manpages.debian.org/unstable/strace(1)
http://packages.debian.org/sid/ltrace
http://qa.debian.org/popcon-graph.php?packages=ltrace
https://tracker.debian.org/pkg/ltrace
https://manpages.debian.org/unstable/ltrace(1)
http://packages.debian.org/sid/xtrace
http://qa.debian.org/popcon-graph.php?packages=xtrace
http://qa.debian.org/popcon-graph.php?packages=xtrace
https://tracker.debian.org/pkg/xtrace
https://manpages.debian.org/unstable/xtrace(1)
http://packages.debian.org/sid/powertop
http://qa.debian.org/popcon-graph.php?packages=powertop
https://tracker.debian.org/pkg/powertop
https://manpages.debian.org/unstable/powertop(1)
http://packages.debian.org/sid/cron
http://qa.debian.org/popcon-graph.php?packages=cron
https://tracker.debian.org/pkg/cron
https://manpages.debian.org/unstable/cron(8)
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
https://manpages.debian.org/unstable/at(1)
https://manpages.debian.org/unstable/batch(1)
https://manpages.debian.org/unstable/ps(1)
https://manpages.debian.org/unstable/pstree(1)
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S5 HAIRTES 53
BSD ps aux BA/RN%CPU %MEM
System V ps -efH #A7~ PPID

Table 9.10: ps 154X F%

9.4.4 top $54

Debian A%t LH top(1) A L= KIS , BIIERIREFBBNENRETA.

TR —EELIKNEFREN. RETLUERR L #RSEICHERER , IRq" #RALZFE.
9.45 FHF—EREFFRNESR

REESIEIB —EF2FF ID(PID) K3 ZA2FF ATABHRRANIES | 60 , PID & 1 WARFF , A TEMA.
$ sudo lsof -p 1

PID=1 @% A init 723,

9.4.6 RHtFRIVEEN
TREEFIRMEAZIEEN , (£ strace(1), lrace(1), xtrace(1) SRERHEARMIFIMAGNTE, FEIFIY. X11 & FigdfA R afin

NBE

IR IE R
BRHE Us TELHIARGIFIY.

$ sudo strace 1s

EF N
{# F7E lusrishareldoc/stracelexamples/ F 33 [K] strace-graph 54 1EH A i —{BIF B IS TEAE 1R

9.4.7 HBANFBERNERFTNRERF
@ﬂuﬁi@ fuser(l) FERAIHE BRERMARF , Gl , B TFENAREAE"/var/log/mail. log” BB ER Rl

$ sudo fuser -v /var/log/mail. log
USER PID ACCESS COMMAND
/var/log/mail. log: root 2946 F.... rsyslogd

YRATAE R /var /log/mail. log” 2 rsyslogd(8) F&4-BIRIE N .
PRETRAIEIR fuser(l) FEEAL EAEEFRFES | it , A TENARBRIL smtp/ tep” EHTMEFRE FRIRL.

$ sudo fuser -v smtp/tcp
USER PID ACCESS COMMAND
smtp/tcp: Debian-exim 3379 F.... exim4

RAERMERARRDIT exima(8) K EZIEEARE] SMTP 18 (25) (K] TCP JE4%.



https://manpages.debian.org/unstable/top(1)
https://manpages.debian.org/unstable/strace(1)
https://manpages.debian.org/unstable/ltrace(1)
https://manpages.debian.org/unstable/xtrace(1)
https://manpages.debian.org/unstable/fuser(1)
https://manpages.debian.org/unstable/rsyslogd(8)
https://manpages.debian.org/unstable/fuser(1)
https://manpages.debian.org/unstable/exim4(8)
https://zh.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://zh.wikipedia.org/wiki/Transmission_Control_Protocol
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9.4.8 {(FHREITEHIBELE—EIES

watch(1) £ ARIEFIREHRPIT—EFES , WLBRBRRML

$ watch w

BRI ANBENRIRSR , 5 2 PEEH—IX.

9.4.9 (FAEXEREREE—ETES
BIBILACE LR RS SRR BB R —ET54 , BREAL , B0, ILALSIMET . ext”.
 Shell BEA (B2 RE 12.1.4):

for x in *.ext; do if [ -f "$x"]; then command "$x" ; fi; done

« find(1) 1 xargs(1) ¥4

find . -type f -maxdepth 1 -name '*.ext' -print® | xargs -0 -n 1 command

o find(1) {E " - exec” HIAWHITIES

find . -type f -maxdepth 1 -name '*.ext' -exec command '{}' \;

o find(1) {F”-exec” BIEWHIT—{E4EH shell F5405:
find . -type f -maxdepth 1 -name '*.ext' -exec sh -c "command '{}' && echo 'successful'" \;

TEKIFRRBERIFRERNES (MEATH). findl) EZSMEKAE , 2R 10.15.

9.4.10 7% GUI & —{EFE=

HIATES /A (command-line interface , CLI) , $PATH IRIZSH s E M E 45 5 —EILECAHELZ NP2 4%
BIT. 2RE 153,

HHA B freedesktop.org FZXHER[E FE{F FIE /1 (graphical user interface , GUI) , /usr/share/applications/
B * . desktop HRAGMEFREINM GUI BEBRURNEM T REMEM, HHA Freedesktop.org xdg B ARG HIE
—{EEka24, , BB /usr/share/applications/” F*.desktop” 12 EK KR T HIREE, 4 Freedesktop.org 12%EH]
IR EmIRE |, B xdg-utils #3SaFIAEL SRR EFIKEE, 2 ] /usr/share/doc/xdg-utilss/README”,

ZE%IF , chromium.desktop #ZE & “Chromium 4B BIEE 25" E 2= 7 HERAEME: , 6120724 ‘Name”, F2XBIT
BB Exec”, FHEMKER Icon"$% (2R SHFALIARE). BENBWT :

[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



https://manpages.debian.org/unstable/watch(1)
https://manpages.debian.org/unstable/find(1)
https://manpages.debian.org/unstable/xargs(1)
https://manpages.debian.org/unstable/find(1)
https://manpages.debian.org/unstable/find(1)
https://manpages.debian.org/unstable/find(1)
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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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

EE—ERABEERR. *.desktop G FTEIMEHIES.
SHEIRIEEEE $XDG_DATA_HOME H $XDG_DATA_DIR IRIE&SE, H4EHIF , 7£ GNOME & :

* R&XE $XDG_DATA_HOME, (H§{fTHAR{E $HOME/ . local/share.,)
+ $XDG_DATA_DIRS #:% % /usr/share/gnome:/usr/local/share/:/usr/share/,

HHEHEE (2K XDG Base Directory Specification) F1FERFEIE ££40F Bk,

» $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 HERHRIBEMIEFEEL applications B EITHSE,

EF VI
ERV—EFEREETEMN GUI RETL , FE £ $HOME/ . local/share/applications/ B $& Hiigt—@
*,desktop t&X,

£
"Exec=..." {TAEH shell fi#t. MRFEREIREZEE , F A env(l) command,
G

A, NRAELEERE TR autostart BRI T —fE *.desktop 8% , Al *.desktop fERFIEE
KRS EEHRFREIRFEEIBIT. 2K Desktop Application Autostart Specification,

TN

AR , 2nSR7E SHOME/Desktop B+ &N T —1@ *.desktop r&&%ﬂﬁﬂiﬁiﬁiﬁmﬁw@gfgiﬁ,ﬂ@]
£KIhee , RIEhEEIRIFTE E NN EHHIT. ;57T 5 , $HOME/Desktop BN ER L BEZESIRIEAR. 2R
xdg-user-dirs-update(1),

9.4.11 BRERWHIHIFEN
—ieEX g S —EEREBAE. THEERRLBRENE.

o ERFRFIRCEE
- GNOME £ ‘3&&" - ‘RN - “FasERFER"



https://specifications.freedesktop.org/basedir-spec/basedir-spec-latest.html
https://manpages.debian.org/unstable/env(1)
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
https://manpages.debian.org/unstable/xdg-user-dirs-update(1)
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- KDE £ “FEFBIAEE" - € - “RURE -~ “TERARENX - FaRERFER
- Iceweasel BIEE2S “4wiE" - “EEIE - ‘EAFPERX

- mc(1) :“/etc/mc/mc.ext”
5140“$BROWSER”, “$EDITOR”, “$VISUAL"FI“$PAGER™EHHIRIE S (&R environ(7))

ARFIaN“editor”, “view”, “x-www-browser”, “gnome -www-browser”Fl“www-browser B HFEINMN update-
alternatives(1) &% (2R& 1.4.7)

“~/.mailcap”#1“/etc/mailcap tERXHN SR 72K MIME BRI (2K mailcap(5))
“~/.mime.types’fl“/etc/mime. typestERXHNBEEN T MIME BLRIRKEIESR (2K run-mailcap(1))

7R
update-mime(8) & ¥ #"/etc/mailcap” +& 3, HIfH & F F)"/etc/mailcap.order” #& & (& B mail-
cap.order(5)).

ETZIN
debianutils #4324t sensible-browser(1). sensible-editor(1) 1 sensible-pager(1) , E{Fa] A% Bl ZREIY
HiameEas. 9 BREAMAEN 2SS EL IENEE, IRERREIEANL shell #5418,

ET YN

ATIEGUI (BREFEAENT) THITHEIZN mutt BT & EREXREARNEEERREN | (RIEZB TE
B —1E GUI (BIEFERE ) EARERAUELE /usr/local/bin/mutt - term” 2 {FAEEREN B E FER
=3

# cat /usr/local/bin/mutt-term <<EOF

#!/bin/sh

gnome-terminal -e "mutt \$@"

EOF

# chmod 755 /usr/local/bin/mutt-term

9.4.12 RI—EFREFF

58 kill(1) BBFEFF ID KR (FE—ERL) —EFREF.

fEA killall(1) 3% pkill(1) BIBFEF a4 KR FTHEE B R HERRKEE.

9.4.13 ER(EHSEFRIZHE

BAT at(l) FHSRTH— MR TAE,

$ echo 'command -args'| at 3:40 monday



https://manpages.debian.org/unstable/mc(1)
https://manpages.debian.org/unstable/environ(7)
https://manpages.debian.org/unstable/update-alternatives(1)
https://manpages.debian.org/unstable/update-alternatives(1)
https://zh.wikipedia.org/wiki/MIME
https://manpages.debian.org/unstable/mailcap(5)
https://zh.wikipedia.org/wiki/MIME
https://manpages.debian.org/unstable/run-mailcap(1)
https://manpages.debian.org/unstable/update-mime(8)
https://manpages.debian.org/unstable/mailcap.order(5)
https://manpages.debian.org/unstable/mailcap.order(5)
https://manpages.debian.org/unstable/sensible-browser(1)
https://manpages.debian.org/unstable/sensible-editor(1)
https://manpages.debian.org/unstable/sensible-pager(1)
https://manpages.debian.org/unstable/kill(1)
https://manpages.debian.org/unstable/killall(1)
https://manpages.debian.org/unstable/pkill(1)
https://manpages.debian.org/unstable/at(1)
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AR E IR % BE |
"B
ki
0 B | BERFESAIT
ZR
kill(2))
#IE . N
1 SIGHUP hipes A RRIBRIEAR GRERHENE)
5t
2 SIGINT % = AR (CTRL-C)
#1E
EI5
3 SIGQUIT %ﬁﬁ ABRYE (CTRL-\)
dump
core
9 SIGKILL Ak AETFRZERG Kill FRSE
%fi 8
4% N sy o
15 SIGTERM = A4 FA ZE A% LEARGR

Table 9.11: kill ¥§4-% FEASEYFR

9.4.14 TERHMEBLHE

f# /1 cron(8) REFTERHIKLHE. 2 7 crontab(1) 1 crontab(5).
REES1E B — B L B (E A E CRHIIT—EFERF , bkan, foo {F M crontab -e” 543 —1E crontab(5) fI4E

3"/var/spool/cron/crontabs/foo”,
IE#E—1& crontab(5) FERMIIF.

# 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 1 2 * echo "run 23 minutes after ©Oam, 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

TN
HIBLAEBEBITINAS , T anacron EHSERERBITEMERTES | TS ERIIM S EWNRMBIT , X
ARFERERFRERR. 25K anacron(8) 1 anacrontab(5).

N

HRERFRGAEEIESHE, RAEEFMLL root IRIEE R HIT, LIEXEIELSIE M N"/etc/cron. hourly/”,
"/etc/cron.daily/”, "/etc/cron.weekly/”, 8"/etc/cron.monthly/”. i&LL354 RERIBATIRT , AT LA
J@i@”/etc/crontab” fI”/etc/anacrontab” R ER,



https://manpages.debian.org/unstable/kill(2)
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訊號#SIGTERM
https://manpages.debian.org/unstable/cron(8)
https://manpages.debian.org/unstable/crontab(1)
https://manpages.debian.org/unstable/crontab(5)
https://manpages.debian.org/unstable/crontab(5)
https://manpages.debian.org/unstable/crontab(5)
https://manpages.debian.org/unstable/anacron(8)
https://manpages.debian.org/unstable/anacrontab(5)
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cron B =TT (daemon) RNFFERF , Systemd A 1RIFHET 2B T2 KHIEIEREN B0 , /1ib/systemd/system/e
M /lib/systemd/system/apt-daily.service EI XK apt TEHITE)., &R systemd.timer(5)

9.4.15 EHNBHHETENES

Systemd BESABITATEIRE | NMEERIHEM , BREAENHEEMN. 2RE 10.2.3.3 M 10.2.3.2 fIF.

9.4.16 Alt-SysRq &

1% Alt-SysRq (PrtScr) A1 &RIR—EF RS , BT ERNARIEZITH).

Alt-SysRq 2 125 TAHR

k kil BRI E R R ez 5 & _ LR FTBFEF (SAK)

S sync T &SRR ARG K8 S B FHEE

u EHUREA B EHE S HERER AL (umount)
r £ X gRiE% , 1€ raw RXRKIREER

Table 9.12: 4] SAK Gid42%I3R

BLZEAZ R Linux #OMEREMEIREFM » Linux Magic System Request Key Hacks

N
£ SSH #4355 |, {REEFMIBIBM"/proc/sysrq-trigger” RARBRK{EA Alt-SysRq 45, 5120 , 1 root shell 1
RFEITLHITecho s > /proc/sysrq-trigger; echo u > /proc/sysrq-trigger” 3 syncs 1 umounts

SRR RS,

Bl (2021) Debian amd64 Linux #%/(»% /proc/sys/kernel/sysrq=438=0b110110110:

* 2= 0x2 - jUBIEHIG BaE R A= BARY

* 4= 0x4 - RURHERRIEH (SAK, unraw) (FIRK)

* 8 =0x8 - BAATEFFiRsEESf# (debugging dumps of processes) . (B#EA)
« 16 = 0x10 - B&fA sync 54 (BARR)

* 32 =0x20 - R A RGEENHE (FIRL)

* 64 = 0x40 - RYFAFE IR (term, kill, oom-kill) (BERA)

* 128 = 0x80 - AFFERL. BAAEIR (BARY)

* 256 = 0x100 - fexFaA%EATH RT (BDNY) EH@5IERF (BRR)

9.5 ZARIAERT

9.5.1 HERGKE?

RATLUER FERN A IE e EFEAER SR,



https://zh.wikipedia.org/wiki/Systemd
https://manpages.debian.org/unstable/systemd.timer(5)
https://zh.wikipedia.org/wiki/Systemd
https://zh.wikipedia.org/wiki/Secure_attention_key
https://www.kernel.org/doc/html/latest/admin-guide/sysrq.html
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who(1) Bi7REE NTER G M.

w(1) BEITRER ANERGAEE |, eI EE,
last(1) BE/RfERERIZENMKIIR,

lastb(1) B/ {E AE RIZSERBEARITIR.

E1ZIN
"/var/run/utmp” #1”/var/log/wtmp” ZZEARRKEREEN. 25K login(1) 1 utmp(s).

9.5.2 ZEFAA

PRATLUEIB T RER wall(l) AENRGKES—EASEXEN.

$ echo "We are shutting down in 1 hour" | wall

9.5.3 TFHEEA

74 PCl 353 E (AGP, PCI-Express, CardBus, ExpressCard %), —BA#ARI{E Ispci(8) (FFM_L"-nn" JEIA) E1T
BRI ET.

Besh , RAT OB BRERE"/proc/bus/pei/devices” HEMAN AT /sys/bus/pei” THME $5 MR EI TR
Bl (2RE 1.2.12).

LN MTE NN L

pciutils V:258, 1:993 | 289 Linux PCI T_E.: Ispci(8)
usbutils V:83, 1:887 322 Linux USB LK Isusb(8)
nvme-cli V:26, 1:35 2222 | Linux NVMe LE: nvme(1)
pcmciautils V41,162 |92 Linux PCMCIA T_E: pccardctl(8)
scsitools V:0.2,1:2.3 | 261 SCSI FFEEETE T H&: Isscsi(8)
procinfo V:0.4,1:6.1 | 149 &7 /proc”: Isdev(8) R AL &
Tshw V12, 1:90 971 TERSHARCERN: Ishw(1)

discover V:25,1:603 | 81 FIER R A% discover(8)

Table 9.13: FE#&: 45 T A¥IK

9.5.4 1EHEHAC

% GNOME #01 KDE EXEIR B R @ AL , AR EISNARCEREsE B8 FEME R TEREIE |, B5E
—SRECEMRERAR , thE—EFREE.

For the keyboard and terminal configuration, see &7 8.2 and & 8.3.

1542, ACPI 2—{Etk APM FH BIRETE RGAELS,

TN
IRARALH CPU SARTIEINGE , EBMOi5E4H acpi_cpufreq BIEK.



https://manpages.debian.org/unstable/who(1)
https://manpages.debian.org/unstable/w(1)
https://manpages.debian.org/unstable/last(1)
https://manpages.debian.org/unstable/lastb(1)
https://manpages.debian.org/unstable/login(1)
https://manpages.debian.org/unstable/utmp(5)
https://manpages.debian.org/unstable/wall(1)
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_Card#CardBus
https://zh.wikipedia.org/wiki/ExpressCard
https://manpages.debian.org/unstable/lspci(8)
http://packages.debian.org/sid/pciutils
http://qa.debian.org/popcon-graph.php?packages=pciutils
https://tracker.debian.org/pkg/pciutils
https://manpages.debian.org/unstable/lspci(8)
http://packages.debian.org/sid/usbutils
http://qa.debian.org/popcon-graph.php?packages=usbutils
https://tracker.debian.org/pkg/usbutils
https://manpages.debian.org/unstable/lsusb(8)
http://packages.debian.org/sid/nvme-cli
http://qa.debian.org/popcon-graph.php?packages=nvme-cli
https://tracker.debian.org/pkg/nvme-cli
https://manpages.debian.org/unstable/nvme(1)
http://packages.debian.org/sid/pcmciautils
http://qa.debian.org/popcon-graph.php?packages=pcmciautils
https://tracker.debian.org/pkg/pcmciautils
https://manpages.debian.org/unstable/pccardctl(8)
http://packages.debian.org/sid/scsitools
http://qa.debian.org/popcon-graph.php?packages=scsitools
https://tracker.debian.org/pkg/scsitools
https://manpages.debian.org/unstable/lsscsi(8)
http://packages.debian.org/sid/procinfo
http://qa.debian.org/popcon-graph.php?packages=procinfo
https://tracker.debian.org/pkg/procinfo
https://manpages.debian.org/unstable/lsdev(8)
http://packages.debian.org/sid/lshw
http://qa.debian.org/popcon-graph.php?packages=lshw
https://tracker.debian.org/pkg/lshw
https://manpages.debian.org/unstable/lshw(1)
http://packages.debian.org/sid/discover
http://qa.debian.org/popcon-graph.php?packages=discover
https://tracker.debian.org/pkg/discover
https://manpages.debian.org/unstable/discover(8)
https://zh.wikipedia.org/wiki/高級調配與電源接口
https://zh.wikipedia.org/wiki/高級電源管理
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N TATE L
console-setup V:83,1:975 | 422 Linux IZFiEFRIfERERTH
keyd V13, 1114 1437 kgypqard key remapping daemon using kernel level input
primitives (evdev, uinput)
keyd-application r}%%%é’r 34 keyboard key remapping daemon - application-specific
0. remapper
x11-xserver-utilisV:301, 11525 | 559 X fR#im LA xset(1), xmodmap(l)
=TH = [EE ’:‘n SENTPAN N 1= =]
acpid V:55, 184 158 BIE = A] SR g (ACPI) SHA BNEET =2
(daemon)
acpi V7,178 49 BK ACPI RE ST HE
V:0.08, ffes o . oy g e -
sleepd 10.10 84 EECATHE | FHREAKRKENZRETREX (daemon)
hdparm V115, 1:209 | 246 ERFIREN (BRE 9.6.9)
smartmontools V:237,1:266 | 2455 | {#AH S.M.AR.T. ITHHEIZHFEARL
setserial V:3.3,1:52 | 104 RIEEEIESE
memtest86+ Vi1, 1:19 12483 | FelEieE i el L AE
scsitools V:0.2,1:2.3 261 SCSIFiEEHT AE
setcd [0S 33 | KRR
big-cursor 1:0.61 26 Bt R A KB SRS

Table 9.14: fE#¢ARc LA%3R

9.5.5 ZRAIFHEFNIE RS AT

THER ARG IEREER 2 : MM/DD hh:mm, CCYY.

# date MMDDhhmmCCYY
# hwclock --utc --systohc
# hwclock --show

Debian ZRZHRF B E &R AR |, (EPFERFRIEE F A UTC(GMT) K.
INRIFRERFHRE A UTC IR |, 557E/etc/default/reS" R E ‘UTC=yes",
TEEEHFA Debian Z4{E B,

# dpkg-reconfigure tzdata

MRRF LB IBA K ENARIH , ZEEM ntp, ntpdate M chrony EXAEIRHH NTP k.

N
7£ systemd T , 21FF systemd-timesyncd REMREITHKEHFEL, 2R systemd-timesyncd(8).

E T,

* ASRERRFEAN B HIEIE HOWTO
o NTP N RIEER

* ntp-doc A

R
1£ ntp BFEMM ntptrace(8) BEFAFRIME NTP JRFE5EZE [RIBIR.



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/keyd
http://qa.debian.org/popcon-graph.php?packages=keyd
https://tracker.debian.org/pkg/keyd
http://packages.debian.org/sid/keyd-application-mapper
http://qa.debian.org/popcon-graph.php?packages=keyd-application-mapper
http://qa.debian.org/popcon-graph.php?packages=keyd-application-mapper
https://tracker.debian.org/pkg/keyd-application-mapper
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
https://manpages.debian.org/unstable/xset(1)
https://manpages.debian.org/unstable/xmodmap(1)
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
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
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/UTC
https://zh.wikipedia.org/wiki/Network_Time_Protocol
https://zh.wikipedia.org/wiki/Systemd
https://manpages.debian.org/unstable/systemd-timesyncd(8)
https://tldp.org/HOWTO/TimePrecision-HOWTO/index.html
https://www.ntp.org/
https://manpages.debian.org/unstable/ntptrace(8)
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9.5.6 EZTHEHMEN

ARIREM Linux BEHEREEREFEASM Linux EZH2% (Advanced Linux Sound Architecture , ALSA) 32
i, ALSA 32T A Z BTHIBIRE S A% (Open Sound System OSS) HItEHEET,

ERSRENETHAEANEEZNFBETRE , W UA A — A2 44 B F R %%Kﬁf‘ﬂbﬂ B,
PulseAudio, JACK #1 PipeWire #{B{EBEHIEin A%, 2R Debian #AEZRE M S2IRH1ER

SEMTNEAREEE B —EEANESS1Z. SEREREAERNES I%%BEIIAJE%L%%EWEE@%%%@
SR

N
{F#f“cat /dev/urandom > /dev/audio’g} speaker-test(l) KAEXIHES ("C{Z1k).

IR
MRIREIEIEZES |, AR B R TREERE T @ﬁ"%iﬁtﬂ . BRMBEARS B St . alsa-utils #48
A alsamixer(1) Tufﬁﬂﬁmﬁ@ﬂﬁ MEFERLE

LN MTE NI

alsa-utils V:333, 1:452 | 2700 | FHECAI{ER ALSA R TE

oss-compat V:0.6,1:19.5 |21 T‘ALSA THA OSS, FEfh“/dev/dsp not found™$iiz
pipewire V:317,1:360 | 135 RN kS ﬁ’é‘fﬂﬁé‘%lﬁ‘ﬁ ZRERA
pipewire-bin V:324,1:361 | 2219 | Sl P RiE s | B L H S IRGn - = NIRS M an S FETk
pipewire-alsa | V:167,1:232 | 190 Bl e s | 2 Z IR RE lR B - 8B ALSA AR
pipewire-pulse | V:286,1:334 | 53 %nﬂ%” R R EIES S ARSI - 7 PulseAudio BIERIUR
pulseaudio V:150, 1:176 | 6602 | PulseAudio fR#%im

Tibpulse0® V:433, 1:572 | 969 PulseAudio & FigE

jackd V2, 114 8 JACK Audio Connection Kit. (JACK) falfilizs ({KiEE )
libjacko V:1.7,1:.8.7 | 328 JACK Audio Connection Kit. (JACK) & ({KiEiE)

libphonon4qt5-4 | V:20, :47 572 Phonon : KDE &&3| %

Table 9.15: BEZ#iifa,

9.5.7 BAPAZRRIRE
BAPAERARE | (A TEMIES.

R s

Linux &5tz setterm -powersave off

XHE (FARRE) xset s off

X & (BHPA dpms) xset -dpms

XHE (BRH{r& GUI FEC) xscreensaver-command -prefs

Table 9.16: BAPAZRHRETELT 3R



https://zh.wikipedia.org/wiki/ALSA
https://zh.wikipedia.org/wiki/Open_Sound_System
https://wiki.debian.org/Sound
https://manpages.debian.org/unstable/speaker-test(1)
https://manpages.debian.org/unstable/alsamixer(1)
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/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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9.5.8 [FHEAENSER

AT EISAI5E 2RI RBARIEAS R . € pespkr A UMEARMIRR | thAT RAMBEIEEE,
bash(1) FAZIH) readline(3) F2x, , BBEEZLFIT (ASCI=7) ¥ , 1§34, THARIEGEIE 34,

$ echo "set bell-style none">> ~/.inputrc

9.5.9 ACiERS(EM

HRKS  EEBMEN ANARRSEECERNERBMR.

« “/var/log/dmesg"F I ORENEEE T o] FAACIEISHFEHELE R/,
« free(1) 0 top(1) BA/REEBITRIASKFECIEIE B IRNAERE.

T2 — @B,

# 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

{RATBEE E152TR “dmesg E55F1R free % 990 MB |, T free -k &2F{R free 7 320 MB, EEK T 818 600 MB ---++

A Mem: "E1TH ‘used" B AIIEAR ‘Free"B/NAME , EEER , RHERNE THRIME (£ LEKNFIFHE
{FIZ 675404 1 321780),

HHAFLI MacBook , B 1GB=1048576k :eiEde (IR FRAMMIE—L) , KBTI T.

BE TN

dmesg 7 total FK/] 1016784k = 1GB - 31792k
dmesg F K] free 990528k

shell TH] total 997184k

shell ] free 20256k ({HEEHRA 321780k)

Table 9.17: FREHIGCIERL K/

9.5.10 A#ZTLMUMTRMERE

FERMARHAE RS REBERNAR , ERCHIMNDIEEEA.
HRN AR T EMNTEMEMNRE , (RFER THEL A EEA.
» debsums ¥gEf, , 2 H debsums(1) FIE 2.5.2,

» chkrootkit #3841 , 2 &, chkrootkit(1).,

» clamav EEMZKTE , 2R clamscan(1) 1 freshclam(1),

» Debian security FAQ,



https://manpages.debian.org/unstable/bash(1)
https://manpages.debian.org/unstable/readline(3)
https://manpages.debian.org/unstable/free(1)
https://manpages.debian.org/unstable/top(1)
https://manpages.debian.org/unstable/debsums(1)
https://manpages.debian.org/unstable/chkrootkit(1)
https://manpages.debian.org/unstable/clamscan(1)
https://manpages.debian.org/unstable/freshclam(1)
https://www.debian.org/security/faq
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LG L) mTE K| FRER
B=ACE A O SEEE AETEs
Logcheck V48 158 | 120 @EA % %%Eifc (daemon) , KRB HERFHRET B IEEHFE
~A
debsums V4, 1:30 108 EATEL , A MD5 BEahEH C TR e R BT
chkrootkit V:10, :114 987 rootkit & JAlERHE
clamav V:9, :39 19861 | Unix AR E AfE—359% /|
tiger V:11,1:11.4 [ 7800 | MEAGZLEIRIF
tripwire V:i1.2,1:11.6 | 5060 | fEXA1E R MEIRAEAE
john VL1, 7.3 | 469 | CERERSHEAFLE
aide Vi2.2,1:2.6 | 324 SPENRIREAR A —FFRE _ B
integrit o 2771 | HEE RN
crack Y005%7 153 EREEAIFER

Table 9.18: AR AR L &M TEMMEN TR

» Securing Debian Manual,

THEHE—EMENIESH , AR HTA N\ T RRSERIERT .
# find / -perm 777 -a \! -type s -a \! -type 1 -a \! \( -type d -a -perm 1777 \)

( ) EE
¢ debsums BEEEE A FA MDS5 #ebatd , AV MHEERE , WA st MERGR et
TR,

9.6 ERMAFEII

A Linux BPAARSE (B RE 3.22 ME 3.2.3) MEMRNASR , BREECERENAR LEHLEERFATEEES.

pad
HWFRE (HDD) iR th B & ARETH#FRE , tkan SSD /U & / ;Ci8fe & /-, BMFIFH /dev/sda
BATE , AHESRNKEELTE /dev/nvmed, /dev/mmcblkO--:-- .

MRRETE GUI (BRERAENE) SEAR THETHE , EHEMETRIEN , RURFERGSINFL
umount(8) IELLEH,

9.6.1 MERRZTREMBEIR

@R 2 AR {E SR AT LUEIB mount . coreutils # xdu BALERAEFE AT

« mount(8) BARFT B ENER R4 (= HilE).
o df(1) IETER ARG E AR TR,
o du(1) $'E B sxasE AR AR 2.



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
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
http://qa.debian.org/popcon-graph.php?packages=crack
https://tracker.debian.org/pkg/crack
https://www.debian.org/doc/manuals/securing-debian-manual/
https://zh.wikipedia.org/wiki/MD5
https://zh.wikipedia.org/wiki/Hard_disk_drive
https://zh.wikipedia.org/wiki/Solid-state_drive
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/Memory_card
https://manpages.debian.org/unstable/umount(8)
https://manpages.debian.org/unstable/mount(8)
https://manpages.debian.org/unstable/df(1)
https://manpages.debian.org/unstable/du(1)
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TIE/T
MRET ARG du(8) B B#i44 xdu(l) , KEFAENBEELENER , #l20“du -k . |xdu”, “sudo du -k -x /
| xdu"&3E,

9.6.2 FHENZIFEFREC

HREHRDENEREC , RE fdisk(8) AR RAZENFIAC , B2 parted(8) TRERERIIEN.

EH) PC {FRF AN TFIMECEE (Master Boot Record , MBR) AR |, N EREERMEAEES —EBE , Bl LBA
BIE 0 (512 fiJt4h).

— e E S TIE R EHEBE /A (Unified Extensible Firmware Interface , UEFI) BIIE{ PC , BFEER Intel i
Mac , {FFRSmMME—1Z:5 ) E#ExR (GUID Partition Table , GPT) X , BN EHEEN A REAS —EBE.

R fdisk(8) —HEREIRNEIWENIRET R , {BIRTE parted(8) HRTE.

BN TE AN |

util-linux o 4658 | ZTHRHTE , A% fdisk(8) F cidisk(8)
parted V:443,1:563 | 122 GNU Parted , el EHETTRFE

gparted V:11, 1:85 2313 | Ei® libparted ) GNOME HE & REEFE
gdisk V:19,1:267 | 967 | FAiX GPT/MBR Y FHIE R f 5 e AR A,
kpartx V:16, 1:26 76 AN ERBREL R E HRAFER

Table 9.19: FEM N EIHEEIRERGE

EE
@ f&%E parted(8) BFEMAEAAEIAGARIER AL , BFERAMERITNEMITARMELEEEARS , §
0 mkfs(8) (mkfs.msdos(8). mkfs.ext2(8). mkfs.ext3(8). mkfs.ext4(8):----- ) #0 resize2fs(8).

*E
A7 1E GPT M MBR Z iyl , (RHGEEHEMIREITANEERT NS (2 RE 9.8.6)AF A parted /dev/sdx
mklabel gpt’s‘parted /dev/sdx mklabel msdos’ZK:&ETE. inits , EXFEAK msdos”E A MBR,

9.6.3 {3 UUID 7ZERH EtE

BEEHAECE RN ENER AT BBEHEN HROMRIEF g n BEARRNET , (BRI UERRF—E vUID
e, RAFAEZ AR BARHK BIOS/UEFI IR EM—BNRELKE , £/ VUID 2 RSEHIEE.

« mount(8) ¥§4-A - UMEIA R DAER UUID FHHE—EREE , MAYERMMKIERTE |, $20°/dev/sda3”,
« “/etc/fstab” (&R fstab(5)) ®JRA{EA UUID,
o IEEFANFER (F7 3.1.2) HEJRAER UUID,

TIE/T
YRATAE R blkid(8) ZRARIA—ERFEIRIEE R UUID,
RETTRMEAR" 1sb1k - FA&IA UUID AR HE &R,



https://manpages.debian.org/unstable/du(8)
https://manpages.debian.org/unstable/xdu(1)
https://zh.wikipedia.org/wiki/Disk_partitioning
https://manpages.debian.org/unstable/fdisk(8)
https://manpages.debian.org/unstable/parted(8)
https://zh.wikipedia.org/wiki/Master_boot_record
https://zh.wikipedia.org/wiki/Disk_partitioning
https://zh.wikipedia.org/wiki/Logical_block_addressing
https://zh.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://zh.wikipedia.org/wiki/GUID_Partition_Table
https://zh.wikipedia.org/wiki/Disk_partitioning
https://manpages.debian.org/unstable/fdisk(8)
https://manpages.debian.org/unstable/parted(8)
http://packages.debian.org/sid/util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
https://tracker.debian.org/pkg/util-linux
https://manpages.debian.org/unstable/fdisk(8)
https://manpages.debian.org/unstable/cfdisk(8)
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
https://manpages.debian.org/unstable/parted(8)
https://manpages.debian.org/unstable/mkfs(8)
https://manpages.debian.org/unstable/mkfs.msdos(8)
https://manpages.debian.org/unstable/mkfs.ext2(8)
https://manpages.debian.org/unstable/mkfs.ext3(8)
https://manpages.debian.org/unstable/mkfs.ext4(8)
https://manpages.debian.org/unstable/resize2fs(8)
https://zh.wikipedia.org/wiki/GUID_Partition_Table
https://zh.wikipedia.org/wiki/Master_boot_record
https://zh.wikipedia.org/wiki/Master_boot_record
https://manpages.debian.org/unstable/mount(8)
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://manpages.debian.org/unstable/fstab(5)
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://manpages.debian.org/unstable/blkid(8)
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
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9.6.4 LVM2

LvM2 B—EAR Linux #Z2OHEEEEES. £R LYM2 (55 , BIRY BT DURI 7R8I L RBAIERERR,

LVM B F3IEK,

o Linux #OFPREEH IR IE (Debian /0T 1R )

- FREEBCREEHMYIERE (libdevmapper* #i54)
- FREEEZR LVM2 TR (lvm2 #&384)

AR T EM man FBHAEAE LVM2,

* lvm(8) : LVM2 #HIEREN (FILE T BT LVM2 $54)
« lvm.conf(5) : LVM2 plis0RERE S

o lvs(8) : T IEEEHNAHRI AN

* vgs(8) : I HAARIAERIEN

* pvs(8) : FEWIELMAEREE

9.6.5 IR ALTIAC
L extd 18R R4, e2fsprogs BIETHEMRIA.

« mkfs.ext4(8) EILHTH extd FER AL
. fsck.ext4(8) MEFEBEIRE extd FERRK
« tune2fs(8) FAIAC extd FEER RGMIBRIR

« debugfs(8) EENINFRSH extd HERFAM. (EF undel FESRIRECAMIBRAESR.)

mkfs(8) F fsck(8) ¥54 2 e2fsprogs BiR MK , B BEER RGMEIFEM
L extd HERRLR, EFIRE mkfs.ext4(8) F fsck.ext4(8) (B FIHEFFIEE4EE mke2fs(8) 1 e2fsck(8)).

Linux SIEME—EERAS , BAMNKTES.

(mkfs.fstype# fsck.fstype).

N

Ext4 FERAHE Linux R LTERAER AL |, saUEBEREBERERASL  BRIHFBERRNIERTER.
Btrfs {ABEBEZMFE Debian wiki on btrfs #1 kernel.org wiki on btrfs 23R, E#HHIEE(EA extd ISR ARG BRI T—1E

TERRER RS

—HTAAIERE Linux B O3HRIIER THRBRERAS (B RE 9.8.2).

9.6.6 EXAGEVHNTEMRE

mkfs(8) 7E Linux A& LITERAM. fsck(8) T5L1E Linux R4 LR HER AR T BB TSR INRE.

TEREE RMIEIL1% | Debian IRFEFERR A FHAMEAIEIT fsck,

Sy =z
e

HEOAHEIERAR BT fsck , —MERT2K.



https://zh.wikipedia.org/wiki/Logical_Volume_Manager_(Linux)
https://manpages.debian.org/unstable/lvm(8)
https://manpages.debian.org/unstable/lvm.conf(5)
https://manpages.debian.org/unstable/lvs(8)
https://manpages.debian.org/unstable/vgs(8)
https://manpages.debian.org/unstable/pvs(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/mkfs.ext4(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/fsck.ext4(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/tune2fs(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/debugfs(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/mkfs(8)
https://manpages.debian.org/unstable/fsck(8)
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/mkfs.ext4(8)
https://manpages.debian.org/unstable/fsck.ext4(8)
https://manpages.debian.org/unstable/mke2fs(8)
https://manpages.debian.org/unstable/e2fsck(8)
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
https://manpages.debian.org/unstable/mkfs(8)
https://manpages.debian.org/unstable/fsck(8)
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LG ATIE X/ | EREA
e2fsprogs V:827,1:998 | 1543 | ext2/ext3/extd fERF4 L H
btrfs-progs V51, 1:78 5251 | Birfs fEX A% LA
reiserfsprogs Vi1, 1:21 473 Reiserfs 18R A4t L E
zfsutils- linux | V:33, :33 1896 | OpenZFS faE #4 LE
dosfstools V:258, I1:560 | 310 FAT faX &% L A. (Microsoft: MS-DOS, Windows)
exfatprogs V:34,1:455 | 558 exFAT IeX &k LE , B=E4EE.
exfat-fuse V:2, 1:43 73 FUSE BB exFAT 12X A% (ThEk) ERE).
xfsprogs V:42,1:86 4382 | XFS iR AL LH. (SGI: IRIX)
ntfs-3g V163, 1:506 | 1507 | FUSE zE® NTFSfEXA# (fiEX : Windows NT------) E&Ef),
jfsutils V:0.5,1:6.7 | 1104 | JFSEREALTLHE. (IBM: AIX, 0S/2)
X0rriso V14, 1:64 378 ISO-9660 &% #4t L E A1k 8 libburnia ) CD/DVD f&§% LA
wodim V7, 1:86 898 *} A cdrkit B454%1] CD/DVD &85 L A
genisoimage V:16,1:156 | 1567 | % E cdrkit B 1SO-9660 X A% m S LA
reiser4progs V:0.1, 1:11.2 1367 | Reiserd 15X &% L E
hfsprogs V:0.2,1:3.1 | 394 HFS #1 HFS Plus f8XZ&# L H. (Apple: Mac OS)
zerofree V7, 1:119 30 I8 ext2/3/4 fa X 74 F SRR E AT TN
Table 9.20: ¥R A EIRATIX
7R

f£"/etc/mke2fs.conf” #:%E"enable_periodic_fsck” W {F " tune2fs -cO /dev/partition_name”
ARERAHEEA 0, FO]AEERET , iE root BRASBIFERNNTBEERAL L , REMBIT fsck(®) 54
2 H mke2fs.conf(5) 1 tune2fs(8).
HERENR AR EBITH fsck(8) 545 , ATRATE"/var/log/fsck/” BE 1815,

9.6.7 EBHERIARUERZAR

“/etc/fstab’™FEET ERKIFRERERZASLTANC. #40 ,

«file system» «mount point» «type» «options» «dump» «pass»

proc /proc proc defaults 00

UUID=709chbe4c-80cl1-56db-8abl-dbce3146d2f7 / ext4 errors=remount-ro 0 1

UUID=817baeb6b-45d2-5aca-4d2a-1267ab46ac23 none swap sw 00

/dev/scd0 /media/cdrom@ udf,iso09660 user,noauto 0 0
TN

UUID (2RE 9.6.3) AIIBER—MRIRIELTE (HI20°/dev/sdal’ “/dev/sda2” ) FGHAI—EREE.

£ Linux 2.6.30 #2 , #MATERRAT AR IR M relatime” HI1H,
£ R fstab(5) #1 mount(8),

9.6.8 HIBMBARIR (superblock) B IEXAR%

—EFER ARG AFERTDUE A tune2fs(8) 54 BB BRI IKIELL.

« HfT“sudo tune2fs -1 /dev/sdal"fJU&ER“/dev/sdal” FRER RGBRIRAE .

« $1#7’sudo tune2fs -c 50 /dev/sdal” %" /dev/sdal” IERARGHNEE FERERFBIT Fsck) AR A% 50
R RSEN.



http://packages.debian.org/sid/e2fsprogs
http://qa.debian.org/popcon-graph.php?packages=e2fsprogs
https://tracker.debian.org/pkg/e2fsprogs
https://zh.wikipedia.org/wiki/Ext2
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext4
http://packages.debian.org/sid/btrfs-progs
http://qa.debian.org/popcon-graph.php?packages=btrfs-progs
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/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/xorriso
http://qa.debian.org/popcon-graph.php?packages=xorriso
https://tracker.debian.org/pkg/xorriso
https://zh.wikipedia.org/wiki/ISO_9660
https://en.wikipedia.org/wiki/Libburnia
http://packages.debian.org/sid/wodim
http://qa.debian.org/popcon-graph.php?packages=wodim
https://tracker.debian.org/pkg/wodim
https://zh.wikipedia.org/wiki/Cdrkit
http://packages.debian.org/sid/genisoimage
http://qa.debian.org/popcon-graph.php?packages=genisoimage
https://tracker.debian.org/pkg/genisoimage
https://zh.wikipedia.org/wiki/Cdrkit
https://zh.wikipedia.org/wiki/ISO_9660
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
http://qa.debian.org/popcon-graph.php?packages=zerofree
https://tracker.debian.org/pkg/zerofree
https://manpages.debian.org/unstable/fsck(8)
https://manpages.debian.org/unstable/mke2fs.conf(5)
https://manpages.debian.org/unstable/tune2fs(8)
https://manpages.debian.org/unstable/fsck(8)
https://zh.wikipedia.org/wiki/Universally_Unique_Identifier
https://manpages.debian.org/unstable/fstab(5)
https://manpages.debian.org/unstable/mount(8)
https://manpages.debian.org/unstable/tune2fs(8)
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* BT sudo tune2fs -j /dev/sdal @R RGHIYAEINEE , B/ dev/sdal MR RAKE ext2 Bk %
ext3. (HFRHMRIER ARIERY. )

« H{T“sudo tune2fs -0 extents,uninit_bg,dir_index /dev/sdal && fsck -pf /dev/sdal’f£“/dev/sd
LHEER ext3 EiRA extd, (HFRHENARIEZM.)

N
B%E tune2fs(8) WAFEIERN , (BEMEREMI ext2 EARS , WAEMI ext3 7 ext4 1ERAR.

9.6.9 fFEm{EM

wis
FEARYTIETERGAL ¥ , S5 B ARTERLBIE hdparm() 0 man FRE , MAETAAL AR TS
EYENT

YRA[AE @ “hdparm -tT /dev/sda”SKAIEK"/dev/sda B iR RIFEUR B, HR—L{E A (E)IDE HARMBERE |, /R
AT fERA“hdparm -q -c3 -d1 -ul -m16 /dev/sda”’KpifA“(E)IDE 32 {uZ1E". Rtf“using_dma flag”. %€
“interrupt-unmask flag”¥rE& X “multiple 16 sector I/0” (f&fig 1) , T ANEREEEFEUR

#RAT BB B “hdparm -W /dev/sda’ZK A"/ dev/sda i REK B NRERTNBE #RATA{E FB*hdparm -W @ /dev/sda”
BAPARNIREXTNRE.

BRI CD-ROM JHHE , (RATBMER seted -x 2' IERIEEE , FGREUR R4 CDROM SR,

9.6.10 [E|REFFMERIEN

[FERERERE (Solid state drive , SSD) B &R A% B EM&IAI.
1E /etc/fstab @ , HERMERIEHE A tmpfs” |, A RURD AN B RREEESA 2R A - RERRIEFE .

9.6.11 {#/H SMART TEAIfF ik fE

RATLAME AR SMART f smartd(8) =1 R (daemon) REEFMECEXIRIERR.
1. 7£ BIOS FRIH SMART ZhgE.
2. ¢k smartmontools #fgf,
3. BB df(1) 3 fE ERERENL R E M.
o RERPBREREEIENIER A /dev/sda’,
4. & smartctl -a /dev/sda’@#t , & SMART TNREE A E KA.
- IRIRE , BB smartctl -s on -a /dev/sda’BAAE.
5. BB TIIARBIT smartd(8) Z=E FFE\ (daemon),

« JHf& /etc/default/smartmontools’ X “start_smartd=yes HzIfE,
» BiB“sudo systemctl restart smartmontools"EHEE) smartd(8) E=~TEFEF (daemon),

EFTIN
smartd(8) =5 5F21\ (daemon) TATRAFEM /etc/smartd.conf FERETHESE , EXPEE T HEANZE.



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://manpages.debian.org/unstable/tune2fs(8)
https://zh.wikipedia.org/wiki/Ext2
https://zh.wikipedia.org/wiki/Ext3
https://zh.wikipedia.org/wiki/Ext4
https://manpages.debian.org/unstable/hdparm(8)
https://zh.wikipedia.org/wiki/Solid-state_drive
https://zh.wikipedia.org/wiki/S.M.A.R.T.
https://manpages.debian.org/unstable/smartd(8)
https://zh.wikipedia.org/wiki/BIOS
https://zh.wikipedia.org/wiki/S.M.A.R.T.
https://manpages.debian.org/unstable/df(1)
https://zh.wikipedia.org/wiki/S.M.A.R.T.
https://manpages.debian.org/unstable/smartd(8)
https://manpages.debian.org/unstable/smartd(8)
https://manpages.debian.org/unstable/smartd(8)
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9.6.12 IB13 $STMPDIR 5 EFabF 17 B 5%

FERFE — RIS (77 B 8%/ tmp” FRAEREFESR. 2R/ tmp iR A RSN , FRATAIEIB STMPDIR LAEK A
RAIE R HF R,

9.6.13 &8 LVM 17 0] R ETHE

ER KT FE Logical Volume Manager E = EIR (LVM) (Linux £5:M4) _ERAEIRE |, 1T IAS SRR & OHE
MR A RNREZEARN , MAFEESERTRE LETRKENEFFEL.

9.6.14 HBHE F—ENBIWERIEFT O] BHEETHE

WMRAR ?(ET BRI EWNE (FI20"/dev/sdx’) , RETRAME A mkfs.extd(1) SEMEIA , LM mount(8) HFEHMEREIR
FEELTHME K. (W%%%E%ﬁ&ééﬂlﬂﬁ

$ 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

7R
PROFTRUR S — AT RERGAESR (2RE8 9.75) (EA—ERERE (2R& 9.7.3), EENERERAES
hE = R A E g g,

9.6.15 B8 “mount --bind"#\# 5 —E B IR T E M AREAFTH

WRIFAE S — AN ENEEE—EFTH T ATHN =B (H121°/path/to/emp-dir’) , #RATLUBIBHH" - -bind"®
IAF mount(8) , I EHEEI—ERFEEL THWBE % (Bl work-dir),

$ sudo mount --bind /path/to/emp-dir work-dir

9.6.16 &I overlay ## (overlay-mounting) F—{EB $KIEFTEH ] AHETH

MRFERF—ENENERDETHRTRI (Flan ,“/path/to/empty’F“/path/to/work”) , #RA] AER & —
& B 2 2R T ETHNIMEENBE % (FI20 ,“/path/to/old’) , EiEkk , ﬁ”x%%—ﬁﬁ)i" Linux 3.18 fRiZ/Cak
BEHRA (¥ FE Debian Stetch 9.0 BiE HhkA<) ¥ OverlayFS,

$ sudo mount -t overlay overlay \
-olowerdir=/path/to/old-dir, upperdir=/path/to/empty,workdir=/path/to/work

“/path/to/empty"#l“/path/to/wor k" fEZ{U R AT RERHKNENE , EMeEFAR N /path/to/old”,

9.6.17 {FRFTIRELL T AR GFET R

( ) EFE
EE—ECEANMEL FUHIEEREPOELAB S REA SR TIE. @AM LU &
FIBTE.



https://zh.wikipedia.org/wiki/Logical_Volume_Manager_(Linux)
https://manpages.debian.org/unstable/mkfs.ext4(1)
https://manpages.debian.org/unstable/mount(8)
https://en.wikipedia.org/wiki/OverlayFS
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ﬂﬂ{%&%é iﬂilﬁj\%lﬁfﬁ%iﬁ BRI HTHMZ=E % (Bln/path/to/emp-dir’) , #RATLAEM In(8) 3L B $%1K)
—1{@ 4t

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

P BB PP

Egtl:

'Jﬁm%%”"f@ﬂﬂ % (Flan/opt) ERA"EARIBE, BRNEAERRTHRTRESRER.

9.7 THERMR(ZR

HPEE TR B IIRIE.

9.7.1 RUEHEREIRGIES

—EXRBERE (F120 , 55{E SCSI ZFF) ATA FE“/dev/sdb”) MBI EIER disk.img”, RJRAERTIIA
Rz —#1L.

# dd if=/dev/sdb of=disk.img; sync

# cp /dev/sdb disk.img ; sync

# cat /dev/sdb > disk.img ; sync

{845 PC A IDE B FE—BEMESIE5CE% (MBR) (2RE 9.6.2) HIBMRMUEZTAER dd(1) BB TIIA
REIL,

dd if=/dev/sda of=mbr.img bs=512 count=1
dd if=/dev/sda of=mbr-nopart.img bs=446 count=1
dd if=/dev/sda of=mbr-part.img skip=446 bs=1 count=66

H* H #*

“‘mbr.img”: #FHEHEFERK MBR
“‘mbr-nopart.img”: RNENEIFERE MBR
“mbr-part.img”: {€ MBR 9 EER

ANRARESE N FUATE R — B IR D BRI , IRBEEM"/dev/sdal"FE N /dev/sda’,

9.7.2 HERAEHE

HERRGAER disk. ing" A BB TH AR Z —RAZ—ERLER/NRRBEEE (flan, F M@ sCsI k&
"/dev/sdb’,

# dd if=disk.img of=/dev/sdb ; sync



https://manpages.debian.org/unstable/ln(8)
https://zh.wikipedia.org/wiki/Master_boot_record
https://manpages.debian.org/unstable/dd(1)
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# cp disk.img /dev/sdb ; sync
# cat disk.img >/dev/sdb ; sync

HR , RS BNERGIER ‘partition. img A LUEIB THARXRBAZILE K/ NARHE A EIRE (Fl20 , F 1@
SCSI R EME—E g /dev/sdb1’),

# dd if=partition.img of=/dev/sdbl ; sync

9.7.3 HIERIEIRGIER
AT 55 PR P B N T 5 SRR T i A BB ) BRI AR R “par tition . img’,

# losetup --show -f partition.img
/dev/1loop0

# mkdir -p /mnt/loop®

# mount -t auto /dev/loop@® /mnt/loop®
...hack...hack...hack

# umount /dev/1loop0

# losetup -d /dev/loopo

ATRAR A0 T P8R,

# mkdir -p /mnt/loop®
# mount -t auto -o loop partition.img /mnt/loop®
...hack...hack. . .hack
# umount partition.img

AJAE AIEE R E A S Z AN BRI A disk . img HIEHE S BIHE.

# losetup --show -f -P disk.img

/dev/1loop0

# 1ls -1 /dev/loop0*

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/loopOpl4
brw-rw---- 1 root disk 259, 14 Apr 2 22:51 /dev/loopOpl5

# fdisk -1 /dev/1loop0®

Disk /dev/1loop@®: 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-2144-91F7-968B3CBC9BD1

Device Start End Sectors Size Type

/dev/loopOpl 262144 4192255 3930112 1.9G Linux root (x86-64)
/dev/1loopOpls 2048 8191 6144 3M BIOS boot
/dev/1loop0Opl5 8192 262143 253952 124M EFI System

Partition table entries are not in disk order.

# mkdir -p /mnt/loop6pl

# mkdir -p /mnt/loopOpl5

# mount -t auto /dev/loop@pl /mnt/loopOpl

# mount -t auto /dev/loop@Opl5 /mnt/loopOpl5

# mount |grep loop

/dev/1loopOpl on /mnt/loopOpl type ext4 (rw,relatime)

/dev/1loopOpl5 on /mnt/loopOpl5 type vfat (rw,relatime, fmask=0002, dmask=0002,allow_utime <«
=0020, codepage=437, iocharset=ascii, shortname=mixed, utf8, errors=remount-ro)



https://zh.wikipedia.org/wiki/Loop_device
https://zh.wikipedia.org/wiki/Loop_device
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...hack...hack. . .hack
# umount /dev/loopOpl
# umount /dev/loopO@pl5
# losetup -d /dev/loop@

B , RATRAER kpartx SASETFH kpartx(8) B EH KBS IEZIMRIBR.

# kpartx -a -v disk.img

add map loop@pl (253:0): 0 3930112 linear 7:0 262144
add map loopOpl4 (253:1): O 6144 linear 7:0 2048

add map loopOpl5 (253:2): O 253952 linear 7:0 8192

# fdisk -1 /dev/1loop0®

Disk /dev/loopO: 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/1loopOpls 2048 8191 6144 3M BIOS boot
/dev/1loop0@pl5 8192 262143 253952 124M EFI System

Partition table entries are not in disk order.
# 1s -1 /dev/mapper/

total 0

ClIEW=I- = - -- - 1 root root 10, 236 Apr 2 22:45 control

lrwxrwxrwx 1 root root 7 Apr 2 23:19 loop@Opl -> ../dm-0

lrwxrwxrwx 1 root root 7 Apr 2 23:19 loop0Opl4 -> ../dm-1
lrwxrwxrwx 1 root root 7 Apr 2 23:19 loop@Opl5 -> ../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/loopOpl type ext4 (rw,relatime)

/dev/1loopOpl5 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 FIEHIERIRIGIES

FERATEMAR, —EESRRGIERdisk. img” BEFEIR B CEMBRKER , RA—EZFNHHEBR

%"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 ..

#

#

R “disk.img™jA ext2, ext3 g extd , {RULAT UG FEAR{ER zerofree #i& A zerofree(8).



https://manpages.debian.org/unstable/kpartx(8)
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# losetup --show -f disk.img
/dev/1loop0

# zerofree /dev/1loop0®

# cp --sparse=always disk.img new.img
# losetup -d /dev/loop0

9.7.5 RUETHIHIEIRGIESR
TFEMARER dd(1) |, TTRARE—ER/NE 5GIB HIZSHIREMGIEE,

$ dd bs=1 count=0 if=/dev/zero of=disk.img seek=5G

HZM) fallocate(8) ATATEIE EHUER , AREAMERA dd(1).
BTENARNERIREIRE | REEMTEE EREMER disk. img” LT extd IER AL,

# 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

%#)jﬁ”disk .img”, ERIERK/NE 5.0 GIB , T'E BE#IkEREZ(ZE 83MiB. BEZEIEAEZHER ext4 EMATHHR
EES

N
MG R B HRRE FR &R BRI R TEN,

EIREE i BN B HERAMNIRE , EIELREIRE 9.7.3 #M4Z, RAe%(E M parted(8) 3% fdisk(8) ¥fi&
BRI disk . img" EATHBIE | BEFAEM mkfs.ext4(8), mkswap(8) LI IER ARE.

9.7.6 H{E1S09660 L5 tE3R

R
cdrkit $24tf8 genisoimage(1) # Libburnia 32 #tf xorrisofs(1) , EMEHSHEZMERIGLEE , EHLSEBBA
—#%.

"IRB & THIB 28] UBIB AN T FT/REG cdrkit 32 4EH0 genisoimage(1) #5423 &4E 1SO9660 MZER | "cd. iso0”,

# genisoimage -r -J -T -V volume_id -o cd.iso source_directory

KB |, A5 E /) 1S09660 M FEZR |, "cdboot . iso”, BEFA{¥ debian-installer 38l E $%f source_directory”
®E , AR,

# 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



https://manpages.debian.org/unstable/dd(1)
https://manpages.debian.org/unstable/fallocate(8)
https://manpages.debian.org/unstable/dd(1)
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://manpages.debian.org/unstable/parted(8)
https://manpages.debian.org/unstable/fdisk(8)
https://manpages.debian.org/unstable/mkfs.ext4(8)
https://manpages.debian.org/unstable/mkswap(8)
https://zh.wikipedia.org/wiki/Cdrkit
https://manpages.debian.org/unstable/genisoimage(1)
https://en.wikipedia.org/wiki/Libburnia
https://manpages.debian.org/unstable/xorrisofs(1)
https://zh.wikipedia.org/wiki/Cdrkit
https://manpages.debian.org/unstable/genisoimage(1)
https://zh.wikipedia.org/wiki/ISO_9660
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1EEH) Isolinux boot loader (2R &7 3.1.2) 2R EEIN.
RTIEMAR , FRATAE MR ERTE mdSsum B |, W RE 1SO9660 MR,

$ 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

O

A
= =]
A TEREMRER | RVA/VOES Linux 1ISO9600 53R AR 4 TAE bug.

9.7.7 EHZEAIEXZF| CDIDVD-RIRW

ET VN
¥ cdrkit 3248 wodim(1) FA Libburnia 2445 xorrecord(1) S , DVD R E2—{E KM CD., B4 ZMREIN4
SERIEL , BHSBTE A1k,

REESIIEBIN T FVRITESTREI] REE.

# wodim --devices

SRIEHE S0 CD-R 4\ CD BREhzsif BIE 1S09660 MEAER |, "cd. iso” BARIEEEH |, 120 A20F AT/RE wodim(L)
HEREAE]/dev/sda” #E.

# wodim -v -eject dev=/dev/sda cd.iso

RA CD-RW % CD-R , AN TFAT/RITESHREN.

# wodim -v -eject blank=fast dev=/dev/sda cd.iso

SN
WMRARA R H ARG B BN CDs |, f£# A wodim(1) ZAT#e4im#EEA"sudo umount /dev/sda” figlfREE.

9.7.8 & 1509660 MK IEZR

R cd.iso” BE—{E 1S09660 M5, FHHTESF LHEEEIERE]"/cdrom”.

# mount -t 1s09660 -o ro, Loop cd.iso /cdrom

EZN
RAREAGRESIE BEERTBENNH |, 201k 1S09660 1K) CD(BREF 10.1.7).



https://zh.wikipedia.org/wiki/SYSLINUX
https://zh.wikipedia.org/wiki/Cdrkit
https://manpages.debian.org/unstable/wodim(1)
https://en.wikipedia.org/wiki/Libburnia
https://manpages.debian.org/unstable/xorrecord(1)
https://manpages.debian.org/unstable/wodim(1)
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9.8 THEAFIEE

B, MR EERERFEN E LR E BB,

9.8.1 R MAmEE _ E{H) R

RERAMRIA T ERHERNAEAZER 0d -t x1"#54.

Y AT XN | ERER

coreutils ?-/:1%1016 17994 | HER#RESE, | 4 od(1) SREEHFEZE (HEX, ASCII, OCTAL, -+
bsdmainutils V:4,1:133 17 TH&#EA , B hd(1) REEEFER (HEX, ASCII, OCTAL, )
hexedit V:0.8,1:7.8 | 70 ZEfHIETE MAREE 2y (HEX, ASCII)

bless V:0.1,1:11.3 | 924 2INRe 7 B HlAwiEay (GNOME)

okteta Vi1, 11 1589 | £ThgET/NEfuGliwiEay (KDE4)

ncurses-hexedit | V:0.1,1:1.2 | 130 BB MiREE2S (HEX, ASCII, EBCDIC)

V:0.04, e e o oo
beav 10.29 137 T HBIE4REE2S (HEX, ASCII, EBCDIC, OCTAL, ...)
Table 9.21: RS H N B ERREFLE TR
N

HEX 2+ 78 HI3E X hexadecimal B FR4ER&RE , B H radix £ 16, OCTAL 2 /\EAIHIFEIC octal B F 46
M&ER) , L radix £ 8. ASCIl 2 XB &R HRIZAEFE S American Standard Code for Information Interchange
ISR , BNER WERFESCFF2NAE, EBCDIC 27t — 1 {7 ) 4mhS & (235 #2488 Extended Binary Coded
Decimal Interchange Code (RIZES4ER |, 7F IBM KEUME EX A% L{EM.

9.8.2 NHEHIIRERER

BLTATER A HEHRNER TEREER.

R mTE X/ | EREA
mtools V:7, 1:52 400 A BB EER MSDOS feE=T H
hfsutils V:i0.2,1:2.7 | 178 A RREER HFS A1 HFS+ R LA

9.8.3 EHMIUAR

Table 9.22: FNEMHEREIRIEFE R NERE BT IR

Linux %O FTRHHK) RAID SRBE R i DHER AR FIER TR R EIR Sk PR T T HEM.
BEREAENRAPEMER IR ER SR HRF TSN TA.



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
https://manpages.debian.org/unstable/od(1)
http://packages.debian.org/sid/bsdmainutils
http://qa.debian.org/popcon-graph.php?packages=bsdmainutils
https://tracker.debian.org/pkg/bsdmainutils
https://manpages.debian.org/unstable/hd(1)
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
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

Debian 2%F 175/ 249
LG mTE X/ | FRER
par?2 V:9, 11115 297 FERBIERERE , ARRENBEREER
dvdisaster V:0.1,1:11.2 | 1422 | CD/DVD BEEEEFHELE G/
dvbackup oo 413 | £ MiniDV FTEIREHAMH TR (24 rsbep(1))
Table 9.23: [MERFIEER TN T AR
LG mTE X/ | FRER
testdisk V:2,1:25 2276 | HEE AT 1R & FIAZ 0
o 2 = /e Fas 5‘%’:‘ . =E
magicrescue V:0.2,1:11.7 | 257 Eﬂﬁ”ﬂ?%{ magic ATTARAMEIZRITR (¥ & man
file 28T fRX)EK)
scalpel V:0.2,1:21 |89 AR, SWAEMTERIZE
myrescue V:0.2,111.9 | 81 REREE T R ER
extundelete V:0.5, .74 | 152 R EMFR ext3/4 Fe R A% FHRfE =B AR,
ext4magic V:0.2,1:3.4 | 235 | RiEMIG ext3/4 IER AL ERERNEAEN
ext3grep V:0.2,1:1.8 | 299 HIWKE ext3 IBR AL EMGRAERERTE
scrounge-ntfs V:0.2,1:11.5 | 49 NTFS fER AL BRI EFE
V:0.03, . ,
gzrt 0 A5 34 gzip kR ELAE
sleuthkit V2, 1:24 1119 | ZErm AT LE (Sleuthkit)
autopsy V:0.2,1:1.1 | 1026 | SleuthKit KEFEA
foremost V:0.3,1:3.9 | 100 k1B ERIRZEFER
guymager Y007152 1049 | Ejt Qt Kl & TR
dcfldd V:0.3, 1:2.6 113 IR dd , Al

Table 9.24: EXFERKEFNZEI N AIIR



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
http://qa.debian.org/popcon-graph.php?packages=dvbackup
https://tracker.debian.org/pkg/dvbackup
https://manpages.debian.org/unstable/rsbep(1)
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
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
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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9.8.4 ERHERWEMZRINHT

BRARERERREMZRIAHNTA.

EFZIN
1£ e2fsprogs #IEBEH debugfs(8) 54 , [FFHZIELSEM list_deleted_inodes #1 undel 54 , 1RAESA
WKIE ext2 HER ARG _EMIRHIER,

9.8.5 EAERSBLZE/IMER
E—ERRAAM AR R IR | (RIEZERH Z M5BT B AZE/ L 2000MiB )/ MER | RYEEIEEL/N
RO BANIAER,

$ split -b 2000m large_file
$ cat x* >large_file

RS
==

TR ER |, SEHERIRAET X FIsEER.

&7 ERE N ERER L BRERNNE , AEA m(1) i8S EMRERARRIHNTER , RAEEERTREE
ESBITHIIMERERER. UTEBEBREENBNERRIE.

$ :>file_to_be_cleared

9.8.7 R HF

TEKTES AT XTI

$ 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

RIS IR T I3,

e "5kb.file” 2 5KB &.
o "7mb.file” £ 7MB FEHLEIE.

. "zero .%gile” WAFR—8 0 FES M. WMREBIXHZHIHMAFE , MEK mtime EWEH , MENANBTMNRE
RIFAEE,

+ "alwayszero. file’ —ER—M 0 PHXH. MBEEXHLAEAE , AEH mtine GHEH , MEMNEEHK



https://manpages.debian.org/unstable/debugfs(8)
https://manpages.debian.org/unstable/rm(1)
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9.8.8 E[REIRIIHE

BRBAIZR T ERRE FRERR BN, Panst |, #£7/dev/sda” £ USB .

EE
@ EBITEERNGLSZAT , RIEZZA mount(8) #5435 A&47 USB % MR . "/dev/sda” FEM MR E T RE
ERAREAGK SCSI Eifak#E serial-ATA Tk,

MTFAREBBERE 0 WAXKERER LA ERN,
# dd if=/dev/zero of=/dev/sda

T AERER E RN A R ERTE SR,
# dd if=/dev/urandom of=/dev/sda

TR AR AN E RN A AR SRR ITE B

# shred -v -n 1 /dev/sda

1ReE T A{FE B badblocks(8) ik -t random JEIE,

R %A dd(1) ¥547E75% 7] 5|28/ Linux CDs (52N Debian ZHEY6HE) L shell IRIE T EBE I FAI , fREEFATEREB R4
RRERE L |, 20"/ dev/sda”, "/dev/sda” FHERE FHITERIES KL BREET RN AL

9.8.9 HRIEHx_ERIRGEAKESE

BER (8K USB %) LARMFEANESE , fIa0°/dev/sdb1 i BENABE T HREMRKER | RAfhfids R 2MRRT 1/
BERAGEL Llﬂﬁ—IIAL BERRHR.

# 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

OF

f‘ ik DY

=l
*“1“’”2 U.:SPB B RRBEECAARINFT , (BEERTER. KHHSERIESME MBI AT s &
EF N

9.8.10 k1B AR BRI BRI AITER

B IVOMIRR T R ERR  RAEEEERMAR —LEAERTER ESER) , EMERETRER.
BT3B



https://zh.wikipedia.org/wiki/USB_flash_drive
https://manpages.debian.org/unstable/mount(8)
https://zh.wikipedia.org/wiki/USB_flash_drive
https://manpages.debian.org/unstable/badblocks(8)
https://manpages.debian.org/unstable/dd(1)
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/USB_flash_drive
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$ 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

$ ls -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

BIRRET Lsof BBANIRE , R —ELEHITN THES.
$ 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 E:ATAMEIELL

BEBAENESE  BEER"1s - 11" R

$ 1s -1i

total 0

2738405 -rw-r--r-- 1 root root 0 2008-09-15 20:21 bar
2738404 -rw-r--r-- 2 root root 0 2008-09-15 20:21 baz
2738404 -rw-r--r-- 2 root root O 2008-09-15 20:21 foo

"baz” #1"foo” KIEALH 2 2" (>1) , FoRMBPIGREEL,. BN inode SREFZ"2738404". 18 RN EFIE FIAKANAE AL
FER. MRAAARBAMTIRIRE BAEESR |, RTRUEIR inode SEAREFE . Phaat, IR TEMARNERA"2738404" ,

# find /path/to/mount/point -xdev -inum 2738404

9.8.12 ] Rtk =HIHFE

FrABIRAIAE SR BMIBRE | MAATHFERIIR R | REMPIRAESPEE B du() FIER. BELWMIBRAERFIMBIIN
KN, ATRAEE FEN ARSI .

# 1lsof -s -X / |grep deleted

9.9 XEKMNEEEIR

R RIWEFEUER PC BT |, (R ABBAT LASLSIELS root FFAT 48 , FEUER) PC LIFTATESR (RE 4.6.4).
EERES NEIBRGIELEN PC M AR NEREERANBRERNR S, BOAREERMEEARKELR.
% GNU BT (RE0 10.3) \THERETNE , BEEFE—LERERR T,



https://zh.wikipedia.org/wiki/Inode
https://zh.wikipedia.org/wiki/Inode
https://manpages.debian.org/unstable/du(1)
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard

Debian 2%F 179/ 249

Dm-crypt 838 JRAER) Linux 2 0ME4R |, {1 device-mapper , B1R/DEE AEREBIR A B ENERINE.

it MTE NIEL
cryptsetup V:34, 1:78 465 ] AN ERREENERFE (dm-crypt/ 3LUKS)
ATRARMENREEEZERER FAZHEMGRRRENERE

cryptmount V1.9, 1:24 | 236 2 ( dm-crypt/ LUKS)

fscrypt V:0.4,1:1.0 | 6545 | ATRRINEFER ABERFE (fscrypt)
. V:0.28, S = FR 0

libpam-fscrypt | ‘70 6594 | AR MEERASGNERFER (fscrypt)

Table 9.25: ZRIMEB T A¥I&K

Sy =z
=

BERMEGIEAE CPU MEEIR , MRENEREX , MENEN S REENE, SHEHREE,

*
&)@ debian-installer (lenny 2k #ThR) , #1E Debian RARESNH L HE|—EMBAMRE L , £ 58 dm-crypt/LUKS
F0 initramfs.

EFN
R2EE 103 FAETHMEZERER 1 GNU Privacy Guard,

9.9.1 {#f dm-crypt/LUKS JiN%7%% Enfiht

AU dm-crypt/LUKS B KB ETRENEE EHER , FI20EEIE/dev/sdx”_ EH) USB 8, {RAFIRINT SR
HEIEERIL.

# fdisk /dev/sdx

. llnll Ilpll Illll "return" Ilreturnll IIWII
# cryptsetup luksFormat /dev/sdx1

# cryptsetup open /dev/sdxl secret

# 1s -1 /dev/mapper/

total 0@
crw-rw---- 1 root root 10, 60 2021-10-04 18:44 control
lrwxrwxrwx 1 root root 7 2021-10-04 23:55 secret -> ../dm-0

# mkfs.vfat /dev/mapper/secret

# cryptsetup close secret

1%, BT UEE WERAREERIE MEM udisks2 #3g4, |, #&F)"/media/username/disk_label” , R~
BESERMAENE (BREH 10.1.7), FTRAKEEANERHENEN. BEEETUBEMERMBLIR (2R
10.3.6).

PRI PIEER AR E AR RAER RS , HlanFA mkfs.ext4 /dev/mapper/sdx1” IBEIER A extd, NR(E
A btrfs , BIEEEZRH udisks2-btrfs #kida, HRNELIERRL , TTREEERLERRNTE ZFFaHE,



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
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
https://zh.wikipedia.org/wiki/USB_flash_drive
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9.9.2 {F dm-crypt/ILUKS &N BRIRIRERSE

B@FF , A dm-crypt/LUKS 7£”/dev/sdc5” & NN aT AR AN T 8 EE )" /mnt”

$ 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 #%>

HASTIEAIZEHE |, Debianff BE LA 3R ) 318 4R L0 Linux #%/(>.
WRMREERREA M | ROJEERN BER B4Rtz

9.10.1 1z 28

% Linux ST UR TER AR , BB 02 8KF0C.

BB HEIB bootloader ¥iAtk (B RET 3.1.2)
« BB sysfs FREKZOBE , FEPITHIER sysctl(8) B (BRE 1.2.12)
« E—EEAARAR , 1818 modprobe(8) BHREEIHASH. (BRE 9.7.3)

#MET2 R The Linux kernel user’s and administrator’s guide » The kernel's command-line parameters” ,

9.10.2 F[MEZGEFER

REPS EBERAMEN AN FELOREER , MRRERERAEMRMmE , EE2 SR 4mEPUI. 7£ Debian
AL, TERAMmFRM libce-dev #i84E (1 glibe RIAMSBE) R, #£"/usr/include/ linux”

F1"/usr/include/asm” ¥EHHIESHEFER.,

)z

Wkt — i O0MBENORERX, bR #5050 R 145 4 E N %O 4 F automounter
% = T £ (daemon) 2 X (@amd), KA B A S HEN K OEZHEE T K EE, Ik

M”-I/usr/src/linux-particular-version/include/”, E[{RK 4423,



https://zh.wikipedia.org/wiki/Linux_kernel
https://manpages.debian.org/unstable/sysctl(8)
https://manpages.debian.org/unstable/modprobe(8)
https://www.kernel.org/doc/html/latest/admin-guide/index.html
https://www.kernel.org/doc/html/latest/admin-guide/kernel-parameters.html
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LG L) ATE KN Bz

build-essential | V:16, I:510 17 #37 Debian #p&a AT BEREEEM: make, gec, -

bzip2 V:157, 1:.972 | 113 bz2 FE R AR A F AR T A

libncurses5-dev | 1:35 6 ncurses B2 & B4

git V:407, 1:622 | 50972 | git : Linux #ZCME RSB R AT HI RS
fakeroot V:31, 1512 [ 225 | Z&3F root {F AEE TR AR H—{ERER root TIE
initramfs-tools | V:477,1:988 | 49 B3I initramfs T A (Debian $7%3)

FNREMZ (MEZHSIE dynamic kernel module support (DKMS) (J&
)

module-assistant| V:1, 1:13 395 REfEARE IS A ERT A (Debian $RE0)

Debian Package maintainer Debian FlAEE & B BITE oS
(Debian i #i)

dkms V:80, 1:146 235

devscripts V.5, 1:32 2766

Table 9.26: Debian A&k UMins e B L RN F B IEATR

9.10.3 Atz OANAERAIEAR

Debian H'E BT 7 A K AaFi% DM AERIRAR.

MBARIEEN 3.1.2{FH initrd, 55— RIEE initramfs-tools(8), update-initramfs(8), mkinitramfs(8) #1 initramfs.conf(5)
MR &

=5
TEAREE Linux 7%/ 02 RIARER | s5AEMEMR"/usr/include/ linux” ¥0”/usr/inc lude/asm” &l [R 1475
& (Pbgn - "/usr/src/linux*”) # 8 SR EAL, (—LBHBSUHFERRIERKR.)

as

E1E Debian stable R¥E4w-FHAH Linux #Z/ OB, AJREF E(F A —L4E Debian unstable hiR#E backported ]
BN ANIA.

%odule-assistant(S) FHHEENEER n-a) HEERE , #—ERZETRNZL , BEHNIBRMNTRIEAEE
dynamic kernel module support (DKMS) ENREZ/ OMEAR 1R 2 — BRI BENEAES: |, #WAET AR AT EER
R ORRARTE RN B R B A OB IR T AR . 18 AT AR AEREAZ DR SIS SMEREOASAR . ISt E IR FARA NRF |, 5T
Amr AR AR MG IE R .,

9.10.4 #w:EF%(MRI4HS : Debian iz EKHERE

et _Lilaz O R arS s E M A2 O & FIE |, (RIEEEMEBTIRHH deb-pkg” ¥,

$ 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



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/动态内核模块支持
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://manpages.debian.org/unstable/initramfs-tools(8)
https://manpages.debian.org/unstable/update-initramfs(8)
https://manpages.debian.org/unstable/mkinitramfs(8)
https://manpages.debian.org/unstable/initramfs.conf(5)
https://manpages.debian.org/unstable/module-assistant(8)
https://zh.wikipedia.org/wiki/动态内核模块支持
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$ cd linux-version
$ cp /boot/config-version .config
$ make menuconfig

$ make deb-pkg

SN
linux-source-version #Xi2A{F A" /usr/src/linux-version.tar .bz2” £{%7% Debian %7 # Linux 4%/ R4

s,

14 Debian 1%/ FHATEE AL M AR 245 E I — A HIE, | {RIEE{E A debian/rules.gen” #¥"binary-arch_architect
k.

$ sudo apt-get build-dep linux

$ apt-get source linux

$ cd linux-3.*

$ fakeroot make -f debian/rules.gen binary-arch_i386_none_686

EEEAZ R
» Debian Wiki: KernelFAQ

* Debian Wiki: DebianKernel
« Debian Linux 4% >FiF : https://kernel-handbook.debian.net

9.10.5 fFHEERENFIZHE

PSRN EBITEBEARSL LT CPU e S, KNSR R , EAR S BA Debian 70
FASEE , BIE main &I,
* GPU BaEh

- Intel GPU E&&) (main)

- AMD/ATI GPU E&&f) (main) 1/

- NVIDIA GPU E&&jj (nouveau ERENRFE main , AR SIE M (7 HIERES , 77E non-free.)
FEEBNEESEBEASEE PR IEEER (LAt . CPU microcode, GPU BWTHIIE Zef2x(f%ak FPGA /
CPLD &¥}---) BN EREBREABHKIEEFE , AR RZYNEEHNEEBRBRIBEBHNER , THuHIR 2%
ARERPRSFE. TRELYNMENENTN  EREETSHRIIEHIT.

- PISEREIEE , SR ERRESIMRFSR LHNER.

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)
- PEEHAEREREE , ENMERRREIESRIMRES LNER.
- fwupd (main) : £ Linux Vendor Firmware Service F&E#HE SRS T FE=~TEF2/F (daemon),



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/
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- gnome-firmware (main): fwupd g GTK Bijig
- plasma-discover-backend-fwupd (main): fwupd g Qt Bz

FB/EE , 1t Debian 12 Bookworm Bi44 , FAEFERRE A TENEEmIZEKN non-free-firmware EEEEK R
HIEERREERLES  non-free-firmware EIRERT 2.1.5 EmiEA,

MEEFEEE], fwupd ££ Linux Vendor Firmware Service F & HI##8 &R BB EEPITH Linux #%0 , TTHER
non-free,

9.11 EAR%

BB EREREASR , KPREEEEKS LRRRITZERS.

EF
£ B Debian wiki () RZEREHAL,.

9.11.1 [EH AR Hzs TR
B EEE SRR T ATE,

« TEFISIEREAEE , haniEiB games-emulator JTERBE AR ER IS AL

- KEB4> CPU JERASEHE , in_L—Lk /O REIESRE , tban QEMU

« KEb4 CPU JEMIEE#REML, , in_E—LE 11O FeE#EAE , tban Kernel-based Virtual Machine (KVM)

o EERGRNBRERWL , N OESTIE | Ebin LXC (Linux Containers), Docker, systemd-nspawn(1), ...
o EERGRMIERAGARER L , N EERERES ERARZLERM |, ban chroot

< ERZRRAIERE RRNTEIERL , N ETERERATA B AT L RREN | bhan fakeroot

o« YEEERME AP RS | b Wine

o HRERBMERL , M EERNBITERMBITRFEZR , bban Python f virtualenv 1 venv
REEBIERE 475, BE 7.7 BEIREH.

EEA YRR ERACARNEKIEE.

2 RAEE TR Comparison of platform virtual machines RS AR FE=MERUARRS RNOHAALE A,

9.11.2 ERAIER

pas
Bt lenny Z1% , FAR&H) Debian #% U2 XIE KVM K,

MR E R TR B AT B D8R,

s B TIERARA (B SFEIRNRE),
- BT U@ B mkdir -p /path/to/chroot” &3z,



https://zh.wikipedia.org/wiki/Fwupd
https://fwupd.org/
https://wiki.debian.org/SystemVirtualization
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://manpages.debian.org/unstable/systemd-nspawn(1)
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
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B TR WNIE L

coreutils Yl%lolo 17994 | GNU #z [>T EAE chroot(8)

util-linux ?_/:1%%% 4658 | HAZAM T AAA unshare(s)

systemd-containefV:73, .76 2726 | systemd container/nspawn T B A& systemd-nspawn(l)

schroot V:7.2,1:9.1 2222 | f& chroot F%\fT Debian M FAREETE

sbuild V:3.4,1:6.8 | 155 | ff Debian [#i5#5#5E Debian —_EHBRTE

debootstrap V:4, 1:45 331 | BE—{EZEEM Debian %k (F3 sh &)

mmdebstrap V8, 1:112 574 2 —{& Debian 2% (A Perl BH])

cdebootstrap V:0.1,1:11.3 | 114 F£3E—{@ Debian &% (F C 1)

cloud-image-utilsV:1, 1:114 52 ErgEET A

cloud-guest-utilsV:5, 1:23 67 EXEHWT A

virt-manager V1, 1147 2310 | EHRERR Sy AN ST ER A N = fER

libvirt-clients | V:48, 1:70 1164 | libvirt fRIEFER,

docker.io V:49, .51 81426 | docker: Linux Azso\fThF

podman V:32, 1:35 84895 | podman : #£ Pods #HEBITEN OCl BarI5I E

podman-docker V:2.7,1:3.3 | 270 £ Pods EEHITER OCl A7MI5[ZE -- docker FE&z%

incus V:0.8,1:129 | 23 Incus : A ARG By

games-emulator | 1:0.18 21 games-emulator: Debian 55 EfE it a5

bochs YOOG%S 8180 | Bochs: IA-32 PC 151525

gemu-system [:20 63 QEMU: £IEEARGROFER &R H]

gemu-user V:5.3,1:9.2 | 468791 QEMU: {# FIZERER _ERH]

gemu-utils V:11, :110 12189 | QEMU: TE&

gemu-system-x86 | V:50, 1:93 68064 | KVM: x86 f##E B iSehBNEEH (b A2 kb,

virtualbox V:2.8,1:3.4 | 150603 VirtualBox:i386 #1 amd64 _E x86 MER X AERA R

gnome-boxes V:1.1,1:6.2 | 7045 | Boxes : A hCI Bt ites 24t B 1) GNOME JEFFEN

xen-tools V:0.1,1:1.5 | 719 Y ETE debian XEN EHEHARZSHALE

wine V12, 1:54 204 Wine: Windows JEFFZRAE ka1 7 B in (IZEEF)
L DOSBox: & Tandy/Herc/CGA/EGA/NGA/SVGA B/, B gl

dosbox V1, 1112 2697 DOS ] x86 #& 2

Txc V:10, I:12 1628 | Linux RarE HAJE LA

python3-venv V8, 1:149 6 venv 3 EHH python IxIE (RAE)

python3-virtualenv:6, 1:38 374 virtualenv 37 f@EEREEE python IRIR

pipx V7, 1:48 4412 | pipx fEfRBERIRIET K5 python FERFER

Table 9.27: E#tt T AR



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
https://manpages.debian.org/unstable/chroot(8)
http://packages.debian.org/sid/util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
http://qa.debian.org/popcon-graph.php?packages=util-linux
https://tracker.debian.org/pkg/util-linux
https://manpages.debian.org/unstable/unshare(8)
http://packages.debian.org/sid/systemd-container
http://qa.debian.org/popcon-graph.php?packages=systemd-container
https://tracker.debian.org/pkg/systemd-container
https://manpages.debian.org/unstable/systemd-nspawn(1)
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/mmdebstrap
http://qa.debian.org/popcon-graph.php?packages=mmdebstrap
https://tracker.debian.org/pkg/mmdebstrap
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/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/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/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/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
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-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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- FIGHIBARIRG HERAESAE R dd(1) 32 (B RE 9.7.1 FH 9.7.5).
- gemu-img(1) REFMIE I MEEH, QEMU STEMTERIRIRIESR.
- BUarrg M VMDK #ERAE I, RESVE A ML T AM0E A

* (£ mount(8) HEHIFIRGENER R (ATIR).

- HA IR RIS, ILEEALIREE S NN REHE. (2R 9.7.3).
- ¥4 QEMU STEMIRGRER &, IR {FIE2 network block device A8PEIR L EHIE (B2 RET 9.11.3).

- HEERERAR LMEFTENRRER.

- {#F3 debootstrap #1 cdebootstrap Z KX R IBBNEIFEEBE (B2 RE 9.11.4).
- FELTNRERGIEHE S TERIEE R TSR,
« EERNIRE THIT—ERER.,
- chroot IZHEARKEHRWIRIE, EIREIEE EAREFEI, BUTIRHIRIER, BTE=E daemon.
- QEMU R HEF M) CPU #5HE .
- QEMU #1 KVM j@i8 hardware-assisted virtualization FF & B &5 1L BIZ (At L ThEE ARG L.

- VirtualBox AJPAfE i386 1 amd64 _t, {# AElE A~ {#F hardware-assisted virtualization i §&#mEh E#  KIZ 44
INRE R AAE .

9.11.3 HEERMIEMRGIER

WA RIBHERRIRBAESE, 2 RE0 9.7.

W HE R MG AE SR, /RAESA{E A network block device A& IR E #2:3M0 gemu-nbd(8) 3K EE X 4P, It {$
FAtZCMEAE nbd BREMRTE M.

gemu-nbd(8) & QEMU F3TiEpimkREA& =X raw, gcow2, gcow, vmdk, vdi, bochs, cow (user-mode Linux copy-on-
write), parallels, dmg, cloop, vpc, vfat (virtual VFAT) FIEHEAEE.

%ﬁﬁ%gﬁ?&ﬁ e RAEIRE T — BN ARTENEIE (B RE 9.7.3). REEFIR TEMAREHE disk. img” fE—
B EAE.

# modprobe nbd max_part=16
# gemu-nbd -v -c /dev/nbd@ disk.img

# mkdir /mnt/parti
# mount /dev/nbdOpl /mnt/partl

N
RAIA%E qemu-nbd(8) f£f”-P 1" EIAKEEL "disk. img” KEE—EEHE.

9.11.4 Chroot #%;

WMRIRF BRI & ER — BN Debian IRIE , FRHEFEIR(ER chroot, EF{RAEFHIT unstable Ml testing
KizHl A AR , FeFBEENMERER  WEAFEER. chroot(8) BmEMMAIA.

Sy =r
e

THRFEERARIREAGH chroot R&E#EFEZARIK amd64 CPU 424%,



https://manpages.debian.org/unstable/dd(1)
https://manpages.debian.org/unstable/qemu-img(1)
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/VMDK
https://manpages.debian.org/unstable/mount(8)
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
https://zh.wikipedia.org/wiki/Network_block_device
https://manpages.debian.org/unstable/qemu-nbd(8)
https://manpages.debian.org/unstable/qemu-nbd(8)
https://zh.wikipedia.org/wiki/QEMU
https://zh.wikipedia.org/wiki/Qcow
https://zh.wikipedia.org/wiki/VMDK
https://zh.wikipedia.org/wiki/VirtualBox
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://manpages.debian.org/unstable/qemu-nbd(8)
https://zh.wikipedia.org/wiki/Chroot
https://manpages.debian.org/unstable/chroot(8)
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HESARBESNT L{E A debootstrap(1) 2KEIL—1# chroot(8) IRIE , BRI T1E,

sbuild ERE AR RIAFEHEIE—{E Debian #88H , £/ schroot #FEBEIHEK chroot IRIE., ©FMEBNFELSHS sbuild-
createchroot(l) —#2, :EKMIRM T HRRARBITE , KEEGT B/ERIIEK.

$ sudo mkdir -p /srv/chroot
$ sudo shuild-createchroot -v --include=eatmydata,ccache unstable /srv/chroot/unstable- «
amd64-sbuild http://deb.debian.org/debian

{REEFFEE debootstrap(8) ZAN{AFE"/srv/chroot/unstable-amd64-sbuild” FTEFE unstable IRIBER ALK E
KL, AR —E R/ NIERE RS,

#RATAE BB schroot(1) &\ RS {EIRES.,

$ sudo schroot -v -c¢ chroot:unstable-amd64-sbuild

HRAT LB B —{EETAE unstable BB AL shell 2A{TEN K.

*
"/usr/sbin/policy-rc.d” #5 K42 M 101 R , fA L7 Debian A& LB BIKREIZ = THE RN, 2
R"/usr/share/doc/init-system-helpers/README.policy-rc.d.gz",

E

—462F chroot FHIFEX , FEMMILL _EARIFEARS LA sbuild-createchroot BEFIREAIER ZIMOE SHE
XA BEIBIT. 70, "/sys”, "/etc/passwd”, "/etc/group”, "/var/run/utmp”, ”/var/log/wtmp” %, 4,
HFEE(E A bind-mounted Bi18 &Y.

7R

sbuild ¥x#&EE BhE L —1E chroot RALKEE —EEEEE , 7 chroot N{EMA schroot EAEREIGE. BEE—
ETEHEZEAKH (build-dependencies) HIRABZRLE. FL &R R sbuild at Debian wiki F17£"Guide for Debian
Maintainers” F 4 sbuild BCEARB .

R
systemd-nspawn(1) 5 €fE A chroot AMMAERBBIT—EH S , REEERTFANERRE. ©ER
K, ABeEREBTHE T2 ERAREFE. BFHER. IHE. B4  YTRERMNEREENE. 2R

systemd-nspawn,

9.11.5 ZEMA%

WRFHEEAE—EERRN— B GUI KREIRT , FHERSAE Debian FRERAL LEH QEMU 53F KVM |, 15
LR REAERAENT2NBITZ REAL. ERERFIITAMRHEER , 1% Debian REERAAGR LS
HER , YRRERZMBENESE SR ENEAK , YEATEER.

RAE4r QEMU TRAZIFFIEN , EEMALRTIE KVM WK , EiREACRME.

ﬁ%ﬁ#ﬁ%ﬁ%ﬁﬁﬁﬁ , WAFEA virt-manager , ER—EEFIMEE KVM ER#EN GUI (BRERENE) T,
B libvirt,

BRTEMRNAE , BEFEN —E LA® QEMU KB &% Debian RZH EH MM E virtdisk. gcow2” , E{E
Debian &#:{# F debian &iE2s: /)N CD &k,



https://manpages.debian.org/unstable/debootstrap(1)
https://manpages.debian.org/unstable/chroot(8)
https://packages.debian.org/search?keywords=sbuild
https://packages.debian.org/search?keywords=schroot
https://manpages.debian.org/unstable/sbuild-createchroot(1)
https://manpages.debian.org/unstable/sbuild-createchroot(1)
https://manpages.debian.org/unstable/debootstrap(8)
https://manpages.debian.org/unstable/schroot(1)
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://manpages.debian.org/unstable/systemd-nspawn(1)
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
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$ wget https://cdimage.debian.org/debian-cd/5.0.3/amd64/iso-cd/debian-503-amd64-netinst.iso

$ gemu-img create -f qcow2 virtdisk.qgcow2 5G
$ gemu -hda virtdisk.qcow2 -cdrom debian-503-amd64-netinst.iso -boot d -m 256

TN
FEEHA FHIT Ubuntu 1 Fedora Z XERIHE GNU/Linux #1THR , 2 —ERENSEEHRARKTINT % HER
BEXERGATALEE B GNU/Linux B T RIFHIIBIT.

7t Debian wiki: SystemVirtualization 2F%E %375,



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

ke

AT 2RI E Debian 4% EEIE TSI FERN TR R HARRR K.

10.1 H=Z , EEMEFHE

wis
2GS PR FRESY EAR TR EANE | SERPETRBRNERE. 5 fockQ) K
PSR M I S B TR,

BERNREMERNZEXZH T EESE.
© TPHERESRINERNL

o RIRRH#FFER

- BR

o IRHHEBUESE

c REENHEZ

o PR AEE R

IR HEIERER

BT BB AT ASRER.

s FHEMBGE TR

- RRMNRNPIA

« BENMEFEN

4 shell

« RETEA

« IRAAEHI ARG A

s FRIERIENMNE TR



https://zh.wikipedia.org/wiki/Race_condition
https://manpages.debian.org/unstable/flock(1)
https://zh.wikipedia.org/wiki/File_locking
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10.1.1 FFEMBRAETE
AT 2 Debian A% L] NS B TAKTAE.
ENERE) ATE LR 654 iR
tar i 3085 | .tar tar(1) T A (FER)
, V:354, . . Unix System V A fOERTER: , B
cpio 1999 1201 .cpio cpio(1) find(1) —#2{g Fg
binutils o 1119 | .ar ar(1) TR T A
fastjar V:0.9,1:9.5 | 182 .jar fastjar(1) Java s LE (¥AM zip)
kY = I /\‘A\
pax V:5.4,1:95 | 167 | .pax pax(1) i) POSIX Bt LR, I tar
cpio Z[H
. V:904, gzip(1), +
gzip 11000 256 .9z Zcat(1), - GNU LZ77 B4 TR (FA5R)
_ . Burrows-Wheeler block-sorting B4
bzip2 ety 13 | .bz2 ot . | TRAAEH: ozip(l) BRI (5
' ’ gzip BEMMKGEIAERELLER)
a0 LZMA B T BB =1L gzip(l) 5
1zma V:1, 1110 349 . lzma Izma(l1) MR () -
V004 xz(1), XZ BT REAB T bzip2(1) EE /)
xz-utils I'§80 : 1520 | .xz xzdec(1), R4 (BR4EEREIE gzip BELL
: bzip2 #&; LZMA B4 T ARERMR)
V322 zstd(1),
zstd I'élo ’ 2309 | .zstd zstdcat(1), | Zstandard tREMEKEBRGE LA
. — 721D, BEEERFRN 720 BRTEE
p7zip V:6, 1:1187 8 .7z p7zip(1) (LZMA R4
. . 72(1), BEESBMRN 7-Zip IERERES
p7zip-full V:16, 11212 | 12 7z 7za(1) (LZMA BRARRIEL AR )
LZO BHTRB/EN 9zip(l) EmH
1zop V:12,1:132 | 164 | .1zo0 Izop(1) BRAmAIARERAR IR (R gzip B3&4H
AIEE IR BB AEZR L EAR)
zip V:47,1:358 | 627 .zip zip(1) InfoZip : DOS FrtEas A4 L E
unzip I\_/:714078’ 387 | .zip unzip(1) InfozIP : DOS fiRk4 R FNfRERME T A

Table 10.1: 7FEF B4 T A%k

OF

¥

of

T

RENE S & 3 A 1BF |, BRIRERESTAPE” &8, © &% tar(l) T4,

« gzipped tar(1) E3tE#s ABIIER . tgz” BE". tar. gz” KIER.

* xz-compressed tar(1) SR FINBIER 2" . txz” BE". tar . xz" IEE.

« FOSS TR , #20 tar(1) , FREREBLMEIZCIRN T FURKER: gzip - bzip2 - xz

* cp(1),scp(1) M tar(1) TR ATREI A TE A — LS AIIER. cpio(l) TRAMBERAHERREN.

* cpio(l) B#ERatAM find(1) MHEIES—EER , BAREMBERTESHBIIGER , Rt , HSSHNEREED Y
RESA BB



http://packages.debian.org/sid/tar
http://qa.debian.org/popcon-graph.php?packages=tar
http://qa.debian.org/popcon-graph.php?packages=tar
https://tracker.debian.org/pkg/tar
https://manpages.debian.org/unstable/tar(1)
http://packages.debian.org/sid/cpio
http://qa.debian.org/popcon-graph.php?packages=cpio
http://qa.debian.org/popcon-graph.php?packages=cpio
https://tracker.debian.org/pkg/cpio
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/find(1)
http://packages.debian.org/sid/binutils
http://qa.debian.org/popcon-graph.php?packages=binutils
http://qa.debian.org/popcon-graph.php?packages=binutils
https://tracker.debian.org/pkg/binutils
https://manpages.debian.org/unstable/ar(1)
http://packages.debian.org/sid/fastjar
http://qa.debian.org/popcon-graph.php?packages=fastjar
https://tracker.debian.org/pkg/fastjar
https://manpages.debian.org/unstable/fastjar(1)
http://packages.debian.org/sid/pax
http://qa.debian.org/popcon-graph.php?packages=pax
https://tracker.debian.org/pkg/pax
https://manpages.debian.org/unstable/pax(1)
http://packages.debian.org/sid/gzip
http://qa.debian.org/popcon-graph.php?packages=gzip
http://qa.debian.org/popcon-graph.php?packages=gzip
https://tracker.debian.org/pkg/gzip
https://manpages.debian.org/unstable/gzip(1)
https://manpages.debian.org/unstable/zcat(1)
https://zh.wikipedia.org/wiki/LZ77_and_LZ78
http://packages.debian.org/sid/bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
http://qa.debian.org/popcon-graph.php?packages=bzip2
https://tracker.debian.org/pkg/bzip2
https://manpages.debian.org/unstable/bzip2(1)
https://manpages.debian.org/unstable/bzcat(1)
https://zh.wikipedia.org/wiki/Burrows-Wheeler_transform
https://manpages.debian.org/unstable/gzip(1)
http://packages.debian.org/sid/lzma
http://qa.debian.org/popcon-graph.php?packages=lzma
https://tracker.debian.org/pkg/lzma
https://manpages.debian.org/unstable/lzma(1)
https://zh.wikipedia.org/wiki/Lempel-Ziv-Markov_chain_algorithm
https://manpages.debian.org/unstable/gzip(1)
http://packages.debian.org/sid/xz-utils
http://qa.debian.org/popcon-graph.php?packages=xz-utils
http://qa.debian.org/popcon-graph.php?packages=xz-utils
https://tracker.debian.org/pkg/xz-utils
https://manpages.debian.org/unstable/xz(1)
https://manpages.debian.org/unstable/xzdec(1)
https://zh.wikipedia.org/wiki/Xz
https://manpages.debian.org/unstable/bzip2(1)
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
http://qa.debian.org/popcon-graph.php?packages=zstd
https://tracker.debian.org/pkg/zstd
https://manpages.debian.org/unstable/zstd(1)
https://manpages.debian.org/unstable/zstdcat(1)
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://manpages.debian.org/unstable/7zr(1)
https://manpages.debian.org/unstable/p7zip(1)
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://manpages.debian.org/unstable/7z(1)
https://manpages.debian.org/unstable/7za(1)
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://manpages.debian.org/unstable/lzop(1)
https://zh.wikipedia.org/wiki/Lempel-Ziv-Oberhumer
https://manpages.debian.org/unstable/gzip(1)
http://packages.debian.org/sid/zip
http://qa.debian.org/popcon-graph.php?packages=zip
https://tracker.debian.org/pkg/zip
https://manpages.debian.org/unstable/zip(1)
https://zh.wikipedia.org/wiki/Info-ZIP
http://packages.debian.org/sid/unzip
http://qa.debian.org/popcon-graph.php?packages=unzip
http://qa.debian.org/popcon-graph.php?packages=unzip
https://tracker.debian.org/pkg/unzip
https://manpages.debian.org/unstable/unzip(1)
https://zh.wikipedia.org/wiki/Info-ZIP
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/tar(1)
https://zh.wikipedia.org/wiki/Free_and_open_source_software
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cp(1)
https://manpages.debian.org/unstable/scp(1)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/find(1)
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« Libreoffice ERHERMNERLEER". Jar’ 15X , BT AER unzip TAKERK.

« EELBEVEERIFNFEHELIAR zip, R zip -rXARIFMITIESRARERN. MREKERKN
FEEMAEZEEE , ERIECE" - s RIAE .

10.1.2 #HHMRELITH
PAF 2 Debian 2% L] IR E R R EHR TEMTEE.

wiEa, TE N [ ITHE ThEE

coreutils |\-/'190%16 17994 | GNU cp ERAHEEIE % (-2’ 2HETED)

openssh-client | V:649, 3 BRRGERMES (FFn, "-r 28ERE
) 521 | scp .
1:996 i@)

h- V77 N NIV NIy o

openssh-server | ViTTS 3594 | sshd ERESEENES (EARE)

rsync Lo 835 B RS G

unison V:3, 1:112 14 B R i R S FHE R

Table 10.2: #&M[ELTHEYIFE

ERRIERWHR |, rsync(8) PLEM T EARMT L m4E,

s ENEEEEER 5% FIAERD FENBER Z MNERTS

- RBBBEREIE (FARR) @ERAKR/NKERENE SRR HFEUAER

e "--exclude” #1"- -exclude-from” BEIBXAARA tar(l)

« 1EIRB $%PRTE R ARSI ARES R SoAE B IR SR RIS RASMO B §54R 7.

N
FERAE 10.14 FHIRRAIZHIRLR (VCS) ATAMRR AR ZHIERMEALLTA.

10.1.3 ERtE:EE

PUT B AR EM T A BRAEMRERAEE(E". /source” BETHRINE.
GNU tar(1):

$ tar -cvJf archive.tar.xz ./source
$ tar -xvJf archive.tar.xz

BE , AR,

$ find ./source -xdev -print®@ | tar -cvJf archive.tar.xz --null -T -

cpio(1):

$ find ./source -xdev -print® | cpio -ov --null > archive.cpio; xz archive.cpio
$ zcat archive.cpio.xz | cpio -1i



http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=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
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
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
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
https://manpages.debian.org/unstable/rsync(8)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cpio(1)
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10.1.4 HREEEL
MTEBRARINKITEEREME". /source” BEFFHFHNEA.

o AHBIERI: 7. /source” B - "/dest” Bk
o JRVRIER AR FEY”. /source" B3% - "user@host.dom” FHE F/dest” Bk

rsync(8):

# cd ./source; rsync -aHAXSv . /dest
# cd ./source; rsync -aHAXSv . user@host.dom:/dest

REEFRIFE R IR B S LR RFHRREIE,

# rsync -aHAXSv ./source/ /dest
# rsync -aHAXSv ./source/ user@host.dom:/dest

& , WTHR.

# cd ./source; find . -print® | rsync -aHAXSv@ --files-from=- . /dest
# cd ./source; find . -print® | rsync -aHAXSv@ --files-from=- . user@host.dom:/dest

GNU cp(1) F1 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

{REEFAIEFTBBE" . B FER foo” BR.” , EEMITRARE”. /source/foo” BE#ERIERE]"/dest/foo” Bé%.

ERERE” . NIIFE |, VREEs{E MR E IK1E"/path/to/source/foo” RAE".” , EHkATAEKIF cd ./source;”.
MTAR , BEERSRETANAR , #EAZRRNGGE.

« "/dest/foo" rsync(8), GNU cp(1), 1 scp(1)
« ”/dest/path/to/source/foo”: GNU tar(1), 1 cpio(1)

R
rsync(8) &1 GNU cp(L) ATILF"- u” SETASR M 55 E EAHORE.

10.1.5 FEAERMEEIX

find(1) % AR IBETERRIERMHAELRES (B RE 10.1.3 MEH 10.1.4) REFMAMN xargs(1) (BRE 9.4.9).
BB find K543 B RRESE HINRESRIMIE,

PAF R find(1) BEAGE AMIAEAL,
o find REH2EHEERRBER AR,



https://manpages.debian.org/unstable/rsync(8)
https://manpages.debian.org/unstable/cp(1)
https://manpages.debian.org/unstable/scp(1)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/rsync(8)
https://manpages.debian.org/unstable/cp(1)
https://manpages.debian.org/unstable/scp(1)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/rsync(8)
https://manpages.debian.org/unstable/cp(1)
https://manpages.debian.org/unstable/find(1)
https://manpages.debian.org/unstable/xargs(1)
https://manpages.debian.org/unstable/find(1)
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- —H@mHEREN  BEEEMEFLL,
« "B%E OR" (HfRMHZHN"-0" 2HIEEM) BRENEFEIR" B AND” (H"-a" BEIEEBE GG HIRBEMS]

2).

« "IE$E NOT” (HM&MFATIEIAG" ! " 68 1B SLIEFF S8 &8 AND”,

« "-prune” 48,2 [E{E&%E TRUE I HINRIEE B 27N , I SIEIHREMEB sSMOESE.

. ;%?ga)me" RIFILACTSA shell BAF T (2 RE 1.5.6) KIS BB ILAER T F"2” STTFTH .. (Fif POSIX
 "-regex” ILACEEERIKIE , TARRIRA emacs E&H BRE (2R & 1.6.2).

o "-size” IRIBIER K/ INRIVEL (ERTESA"+" SILACE KHHER | ERTEFE"-" RILEE/NMIER)

« "-newer” Z2ILELLL 2 H L PIEE MR EEHMAER.

o "-printe” 24AE EHEEE TRUE W 4E5CE1E4 (null terminated) FIEDFEAES T |,

ATFAE find(1) REIEMER.
# find /path/to \

it

o o A W N P

-xdev -regextype posix-extended \

-type f -regex ".*\.cpio|.*~" -prune -o \
-type d -regex ".*/\.git" -prune -o \
-type f -size +99M -prune -0 \

-type f -newer /path/to/timestamp -print@

ESBHITI T ENME.

. B /path/to” THIFTBEIESR

. RELIFBMEARIER R4 BFEAKE ERE (2RE 1.6.2)

. BIBEIERBENARAHFRILE . *\ . cpio” 8. *~" IEMR R ERMER

CBBEIE RN A RHBRIUAD . */\ . git” IERFERNE %

BB E L EIR T HEREL 99MB (1048576 i TTAREE JT) BAKUER

CBEIRES | RE SRS AL /path/to/timestamp” FHEFESRE

BB EFIFRER-prune -o” HIEIERMEIBRAE.

)

#743E Debian R Unix-lke R4t , FLEBBATBENH find(1) 15 FT3R. FEREIFRT , BxE EFAEILETT
R -print” HA-printe”, {RATRERIEFER R HtARBIKTES .

10.1.6 EREELEAE

AERNENFHESKATRE B, RIEZEECMNRERME. B/ NUKEANERHES , RERMEATK CD-R
71 DVD-R AR EMAERIR, EiR. BRI, (FEN—RERUESFENE)

)as
%ﬁk%éﬁﬁﬁ%&%ﬁi{#ﬂésﬁm , REBTEH SR FEN TR PLARZE . FRAEE KB EAS ARSI
N R,



https://zh.wikipedia.org/wiki/POSIX
https://zh.wikipedia.org/wiki/Null_character
https://manpages.debian.org/unstable/find(1)
https://zh.wikipedia.org/wiki/Unix-like
https://manpages.debian.org/unstable/find(1)
https://zh.wikipedia.org/wiki/Computer_data_storage
https://zh.wikipedia.org/wiki/Safe
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AL (ERERFRHEREN) TTRURR N ERRKERSS.

* K 100 4F : FASSKAEERRAK

« 100 4F : }¢HEf£77 (CD/IDVD , CD/DVD-R)

* 30 4F : HiARRAE (B  BOR)

* 20 4F : HRESLIREFTF (CD-RW)
ENEIERR AR EBHRIRESEE.

ML (EERRRHERER) TRRREENBERRRNRIXE.
« K74 250,000 & : TEREERENAS

* K74 10,000 ¥k : HREGRCIERS

« 1,000 )X : CD/DVD-RW

+ 1k : CD/IDVD-R, #%

( ) EE
E}gﬂﬁﬁg%ﬁﬂ%7&%19@%‘*4*%3%&%9&7)&%&@%%%ﬁﬁé%ﬂﬂ‘]ﬁ%ﬁﬁﬁ , AR B RIS R R AT
R EE AR B

SN
K # CD/DVD-R FMARABER—IX , EFERA LB T AABREBERESIER. EEMEE, !

N
ZIEIifﬁi?%ﬁ%ﬁ%ﬁ‘]ﬁﬁkﬁﬂﬁﬁ , FRERIE A S AN AR A IR v A _ERIE IR AR EIR B | FTRERME—T]
1TRIFTIE.

N
MRFEEA—ETEERRANNBEIEARKERNE | ERASHERFERRBK brfs 85 zfs iBRAK , FE—@
FEE.

10.1.7 "BEMHEFRE
AR BN R E R AL R U T M — .

* USB tREGRCIERS R
o TERREREN S

o NERERENS

o BREARHE

« BRI RES

BT RUER LT A A TIELR



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
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« USB
* |[EEE 1394 / FireWire
« PCF

% GNOME # KDE BRI S EIRITAESTE /ete/ Fstab” #ERPIRBILALIKE ABHE , BENHEIE LT SENR
&,

* udisks2 BRH T TREFFAMERKERREARHEMEHRREKELRKE.
* D-bus B F ARG B BRI,
+ PolicyKit $&f4t T BTR A4,

R
umount(8) £ B Bk EFFHE AT REE T "uhe lper=" 2%,

S

=]
=

R
RAEEEWA BT AE"/ete/fstab” EERDIHIF | SEIRE F A€ EEHE,

IR SRS TR R A" /media/username/disk _label” , BRIABAN T FiRiIsR &Y,

o FAT M AIER ARG (FA mlabel(1) ¥54
+ 1S09660 &R AL FHHAE"- V" EIAK genisoimage(l) 154
. ext2/ext3/extd FERAGFRTH"-L" EIAN tune2fs(l) 54

LN
BT RER R AMmISEIE (2 RE0 8.1.3).

N
EEENERE FBRMER RS , \TREaBRENENERLEHEMHIAN"/dev/sdc”, MRFIEERBEHRREETEHIL ,
RIEZIEFE P IHRRTF o LA umount(8) ¥54 K AiffGc LR TE .

10.1.8 REEFERARNFZFERMERRSR

EREBBIFH T RERAMARS ZTERNER | (REZCICERA LA RMBIEERRHIENERNERR
B, THEERRKNIIR.

7+
HIFEHE (HDD) A thE & AR EEMERE |, thin SSD/ U 8 / iiiEig = /- . BT /dev/sda
BAT , AHBESHNKEELTE /dev/nvmed, /dev/mmcblk@--:-- .

2N
RARED 9.9.1 FEREINMER R ERNBENE FEMEREZRER.



https://zh.wikipedia.org/wiki/Universal_Serial_Bus
https://zh.wikipedia.org/wiki/IEEE_1394
https://zh.wikipedia.org/wiki/PC_card
https://zh.wikipedia.org/wiki/D-Bus
https://zh.wikipedia.org/wiki/PolicyKit
https://manpages.debian.org/unstable/umount(8)
https://manpages.debian.org/unstable/mlabel(1)
https://manpages.debian.org/unstable/genisoimage(1)
https://manpages.debian.org/unstable/tune2fs(1)
https://manpages.debian.org/unstable/umount(8)
https://zh.wikipedia.org/wiki/File_system
https://zh.wikipedia.org/wiki/File_system
https://zh.wikipedia.org/wiki/Hard_disk_drive
https://zh.wikipedia.org/wiki/Solid-state_drive
https://zh.wikipedia.org/wiki/USB_flash_drive
https://zh.wikipedia.org/wiki/Memory_card
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REERALA SRANE s

FAT12 #;E (<32MiB) EETFENERAZ

FAT16 £/ MEE (<2GiB) ERBETF=NERA =

FAT32 FERIERE (<8TiB , ¥ MS Windows95 OSR2 A EREERAATXIE) LB F=HNE
K=

exEAT ERPEIRE T V== &R (<512TiB , & WindowsXP, Mac OS X Snow
Leopard 10.6.5 #1 Linux #%{» 5.4 ARAD_ERIEE RS FTE)

NTES FEREERRE FRNEFEREZER (E MS Windows NT AIEFRAREZIR ; #
Linux _E , i@i8{F A FUSE ¥ NTFS-3G X3E. )

1SO9660 7 CD-R %[1 DVD+/-R _EREF=RFFREERN =

UDF CD-R #1 DVD+/-R () FREEERE A

MINIX TR TR SR AEN unix IR ERH#T

ext2 EEAEE Iinux A5HNEE ERERNSE

ext3 ERBEE Inux A4 E FRERNE

ext4 TERAB B A linux %%E‘]ﬁ%ﬁ%iﬂﬁaﬂﬁ Z

btrfs F R GERRE Fhx EEZEHR

Table 10.3: HAME AIGR T BENRAFRE T RIZNER ARSI IR

FAT ISR ARG BB RS ENIRREXRLTE  EHR BB TR ETHNERZHREEEFHN.
ERAWGBER FAT BRAGHNBEFE=ERAZNTRERER , LT EZERGREE,
« F fdisk(8) , cfdisk(8) 2 parted(8) ¥54 (2R E 9.6.2) EEMIEAAEREN TN EAEL HIEC Han TIZ5C.
- HZ5C/Nid 2GB ) FAT REAF U6,
- {ZECE R FAT32 KEATITC,
« MTFFTRE A mkfs.vfat(8) FE A& AT BIFEK.
- EREELTE , Flt0"/dev/sdal” ik FAT16 EH
- BRERIRIENEREES , #I20"-F 32 /dev/sdal” A FAT32 B 8&
E{E M FAT 2k ISO9660 &R ARG N FERN , I TEFETENRLEI,

+ Atar(l) , 3 cpio(l) TR , BHRATRBEA , HHEs , AR TRIERIEEER.
+ 3 Split(L) FESIRIEARERSRRE TN 2GIB B/ MER | (ER SRR/ NRS.
« AR R R B RASRO AR

7t

H#%& FAT IER ARG , RRRIERK/NA (2732 - 1) bytes = (46iB -1 byte). HHR—LEEK 32
ARG LRERREXNS , RAMERA/NEETE/N (2731 -1) bytes = (26iB -1 byte). Debian &I
FEERRHE.

pad

MR ARFE ARG U A FERIEBIE 200MB K EiEsk FEEREN2s L{FH FAT. fh{M9” Overview of FAT, HPFS, and
NTFS File Systems ER X ERE AN T MR ARG ERES |, A2 HAIA, E87 , FKFE Linux REE
BB EZ(E A extd HER R4,

R
BRBERARNEFRERARNES & , 558% Filesystems HOWTO",



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://manpages.debian.org/unstable/fdisk(8)
https://manpages.debian.org/unstable/cfdisk(8)
https://manpages.debian.org/unstable/parted(8)
https://manpages.debian.org/unstable/mkfs.vfat(8)
https://manpages.debian.org/unstable/tar(1)
https://manpages.debian.org/unstable/cpio(1)
https://manpages.debian.org/unstable/split(1)
https://support.microsoft.com/kb/100108/
https://support.microsoft.com/kb/100108/
https://tldp.org/HOWTO/Filesystems-HOWTO.html
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10.1.9 MK LIHWERHOHZE

EERERES ZERNER , RIEZERERNRSE. EEF LR,

A% AR T ARG Ay itk

1E3# “Microsoft Windows 4B N EfEax , 2K smb.conf(5) fIE
SMBICIFS F§ Samba #4BMIER AL 77 Samba 3.x.x I§EFZEF M (The Official Samba 3.x.x
HOWTO and Reference Guide) =} samba-doc #XiE4

JWTO an: 10e Suide, .

NFS FA Linux i U BRI R R FUPLABILInux 4255 SRR . $5. exports(5) # Linux

FTTP 1R 7 web FIRE/E P2 A SHE

HTTPS i ERMERREEER (SSU) B R E0HE (105) FARF AR
g BIRFRFATE

FTP M 7 FTP AN/ PR R SR

Table 10.4: SR 5= T A RN RS 3R

BEHRERDZRS , BBARHEERARNEHEREREAEN , BETEERREK. EfNMEMmERL
JAIBIBINT PR 2M.

* F§ SSL/TLS &

« N SSH#E

3 VPN @&

. Wik MHREEREM XS

W

2 HEY 6.5 FE 6.6,

10.2 {BEHAIRIR

HAERAA BB EHAE |, SHEBARABKSSEXERARNERER. HHMRKERRMER SRR EEFTIE
FERN—HS. TREA—XANERNE LA,

N
RIFHRNEHG AR BIRL LR BMRNRR , BRHERURRBNEG T IEN A CERERNZ .

10.2.1 {BHFRIE REE

A 3 ERIENERIRE EERAHHAIRIE R

1. MEEHEOIMRETE,
s RECRBIMERHESR : 787~/ THER
o YRiERRERTERESLNERRER « £/ var/" THRER (& T /var/cache/” , ”/var/run/"¥"/var/tmp/”)
« RIRAARERER « 127/ etc/"THIER
o AAHIFET : 7£”/usr/local/” Z"/opt/” THIER
« RIEREEN  BREER (HBIE,...) WA FETE
 BEREERIAER | BB BRI IR VER TR STAE



https://zh.wikipedia.org/wiki/Server_Message_Block
https://zh.wikipedia.org/wiki/Samba_(software)
https://manpages.debian.org/unstable/smb.conf(5)
https://www.samba.org/samba/docs/man/Samba-HOWTO-Collection/
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://manpages.debian.org/unstable/exports(5)
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://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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- {FFEFEFH Cron T , 8RR 4"/var/spool/cron/crontabs” B$% , W HER K cron(8). 2 R &1 9.4.14
FAESREAFA cron(8) Fl crontab(1) & .

- {FHAEFEFH Systemd T8 T{E : 45K 7E"~/.config/systemd/user” B§%. &K systemd.timer(5)
FN systemd.service(5),

- FREREFNEEENLE : #5X#"~/.config/autostart” B$%. 2 R Desktop Application Autostart
Specification,

2. FEEREHBHIIRE.
« REMERHRTF | REHRRESNARGLE
- KEREG - BB G
o TURRMED © BRRG
o« WINENRIE - BEMEIESER

3. FH&ES R RS

« ERERE
- %‘ﬂ@/'\EEH’ZET ﬂaﬁﬁﬁﬁ%ﬁ%ﬁfﬁi IR ERNRREREFM S L, RASERE AR BENIRR, B
« ERERETRIRERR
- BUBHE &R, tkan”/etc/ssh/ssh_host_*_key”,”~/.gnupg/*”,"~/.ssh/*","~/ . local/share/keyr
"/etc/passwd”,”/etc/shadow”, "popularity-contest.conf”,”/etc/ppp/pap-secrets”’, and”/etc/e
JEEFRMZEER. 2 BRE 9.9, )
- BMEEEENRG L, WAREE M AR BN BB E MR TR IR AEE., (2R 1036, )
- BRERNARRHE TR
- IR (FRIRERE) mEiEER
- HERAKTREGIRE  EEMNERITRERERK
- HERZLDMMES | BinRERRENEESEET
- SSMERSIRIERES RIS RR ABfi%
- PRSI HE AR AR T AR AR AR
< BRTENEIR : AN, 1888, &g

- {&H cron {E#E#E systemd FHSMEB K BEMULHIAR B TE

SN
1 gE#m F"debconf-set-selections debconf-selections” #541% 1€ debconf FAELE R , 7T LAH "dpkg
-set-selection <dpkg-selections. list” #§4k1E dpkg &5 & &R,

B%ﬂmxﬁuﬁﬁaﬁm%ﬁ@ , BRIRNEHH /proc, /sys, /tmp, M /run BETHBIER AL (BRE 1.2.12
ME 1.2.13), BHEEXBERKER.

*
EHRNERNIE , R eR EELE—LEARANE REXMIMm MTA (2RE 6.24),



https://manpages.debian.org/unstable/cron(8)
https://manpages.debian.org/unstable/cron(8)
https://manpages.debian.org/unstable/crontab(1)
https://manpages.debian.org/unstable/systemd.timer(5)
https://manpages.debian.org/unstable/systemd.service(5)
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
https://specifications.freedesktop.org/autostart-spec/autostart-spec-latest.html
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AT MTE NIEL
bacula-common | V:6.3,1:7.2 | 2501 | Bacula: 8% EXH&ER , IKEMNIZE-F R IEIESR
bacula-client | V:0.3,111.9 | 199 Bacula: #Hi% EXMED | WEFIZE-K Fintiisf
bacula-console | V:0.7,1:2.1 | 112 Bacula: 45k EXHED , MENRE-XFHn
bacula-server 1:0.61 199 Bacula: 8% EXRMED , IRAIZE A R 25 im TCERES
amanda-common | V:0.6,1:22.2 | 9851 | Amanda: SRR KEFHZEN S IE QLR mTass (&)
 RERXE = ipfaas (B
amanda-client | V:0.6,1:2.2 | 1099 %”)‘a”da' REMASHRH SR AN RRITR RS (
. . = [(EE EFiogsis =
amanda-server ?-/(')0'2132’ 1093 %n;ﬂu??da. REAEREN SIS AARUEIREESR (AR
[=R==E7N T =K T N
backuppc V15, 1:1.7 | 3088 Efiképpc R ARG PC BT (RICHIRS) RUSZRERIS
duplicity V5, 1:46 2679 | (Rip) IBEHEH
deja-dup V:27, 1:42 5274 | duplicity 8] GUI (BIE[ERE/H) Bilvn
borgbackup V13, 1:28 3532 | (&ip) XEEH
borgmatic V:3.3,1:4.4 | 946 borgbackup B# ek e HIERENER e
rdiff-backup V:2.2,1:6.5 | 1207 | (O=wm) EE=HEH
restic V7,113 41617 | (8vn) EEHEH
backupninja V21,126 | 360 | &= , a[EEM meta-backup A%t
slbackup Yoollzo 147 (=) IEEHH
V:0.43, v
backup-manager 10.75 573 =543 EH TR
backup2l oS 10 | FIRAFTHMEUEA (ERBIHAY) MR IRE T A

Table 10.5: ERHHEAEMT IR

10.2.2 ERHHEH

BUT 2 Debian Z&#_LEFFEMNEREGREXELGMNI XK.

HH TR SENERNAE.

* Mondo Rescue E—EEH R4 , ERESIAERIL Y CD/IDVD FREPRERERBERL  MABTELRERN
R RIIBEE,

+ Bacula , Amanda 1 BackupPC 2 £IhEENIEHEREY , TERMNBHENEHES.

« Duplicity 1 Borg ;2 f B k4 TE AR AN T/Euk,

10.2.3 AT

HR—EEALEY , HARSREGTRLTREEREG TRUTARREGER. REER , EAXAR IR
BHLTRF—LERE.

EEFUHIGEENENRS , REFREMR/IITIE, BT ARESHHG TA—RER.
HINERKBE R |, R PUBEREANFREMAEL A penguin , B —E B FIRIBFESHEFIF/usr/local/bin/bkss.

#!/bin/sh -e

SRC="$1" # source data path

DSTFS="$2" # backup destination filesystem path
DSTSV="$3" # backup destination subvolume name

1—BARBER— KIS , 20 CD/DVD-R , BERTLLEEEIR, (2 RE 9.8 [EARTE shell @4 INENRFEN . GNOME £HBIHEREATLGE
FRESEZHERIRE “uE - CD/DVD BuE KEIRENBRIE. )
2ELZRR L | REEsn IR B R I N\ RN R R EHE M.



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://zh.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://zh.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://zh.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://zh.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
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://zh.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/slbackup
http://qa.debian.org/popcon-graph.php?packages=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
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
http://qa.debian.org/popcon-graph.php?packages=backup2l
https://tracker.debian.org/pkg/backup2l
https://zh.wikipedia.org/wiki/Mondo_Rescue
https://zh.wikipedia.org/wiki/Bacula
https://zh.wikipedia.org/wiki/Amanda
https://zh.wikipedia.org/wiki/Backuppc
https://en.wikipedia.org/wiki/Duplicity_(software)
https://zh.wikipedia.org/wiki/Borg_(backup_software)
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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!"

B, REAEARTE rsync(l) XEBEG , #F=H{ER Bufs Ka¥FIm.

EFZIN
?E/j? D B EEE N e _HE BB S LA shell 38458 bss: Btrfs Subvolume Snapshot Utility”,

10.2.3.1 GUI (BIEEMAENT) HH
EEE—EZMER GUI (BRERENE) BREBHHEIT.

« BE—1{8 USB (#1FRE XS

- &\ USB GFEREA—ENERE , 8 bufs EERS , H1ZL A'BKUP”, 518 U BtaEsamE 2R &6
9.9.1),

- EEEBARNRGE. REAZIGEEHREEE]"/media/penguin/BKUP”,
- #$147’sudo chown penguin:penguin /media/penguin/BKUP” , :EER[DAHBRFERAER.

o BRI~/ . local/share/applications/BKUP.desktop” #5% , #RMBET 9.4.10 B BEMFHT

[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

HNG—XEIREE | REOEEME ~/Documents” #E#HE USB FRE , W T —ERERR

10.2.3.2 HEEHHEEAED
EEE —ERHEEER B EMERGT.

« REN 10.2.3.1 FRAREH—E USB 7 E RitED.
o B —{AIN T systemd PRFGE TTHER"~/ .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



https://manpages.debian.org/unstable/rsync(1)
https://zh.wikipedia.org/wiki/Btrfs
https://github.com/osamuaoki/bss
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StandardError=append:%h/.cache/systemd-snap. log

[Install]
WantedBy=media-%u-BKUP.mount

« ATENARAIE®E systemd BEITALE :

$ systemctl --user enable bkup-BKUP.service

HNG—RHEES , ROERME ~/Document s” % USB FERE , WML 7T —ERERRE.

B, E87 systemd 7EACEEEF M) systemd HEE T LT , FHEBFE M systemctl --user list-units
- -type=mount” 3R RIS EIRII K EHA.

10.2.3.3 FFEISEHEERNED
E4E B — R ESE RN B BB 6.

 RE 10.2.3.1 AR EEH—E USB AFERERMED.
o BN —E T systemd BB TTHESR"~/ .config/systemd/user/snap-Documents. timer” :

[Unit]
Description=Run btrfs subvolume snapshot on timer
Documentation=man:btrfs(1)

[Timer]
OnStartupSec=30
OonUnitInactiveSec=900

[Install]
WantedBy=timers.target

o B —{EINTH systemd fRIGE ITTHESR "~/ . 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
I0SchedulingClass=idle

CPUSchedulingPolicy=idle
StandardOutput=append:%h/.cache/systemd-snap. log
StandardError=append:%h/.cache/systemd-snap. log

s ATERNAREAEMRE systemd BETALE :

$ systemctl --user enable snap-Documents.timer

HNG—REEMEH , FREOEEME~/Document s” 1% USB FERE , WL T —ERERRE.

B, B0 systemd 7EECIEIE T K systemd {F A ERME TR EF , A systemctl --user list-units
- -type=timer” FIFIM fRFEIH R KA.

%“\f}‘i_’giﬁﬁmyﬁﬁ%éﬁ , IE1E systemd A= , LLFS{S4H) Unix at(1), cron(8) Bk anacron 773X , BEFAIR (L EASAA4M
B,



https://manpages.debian.org/unstable/at(1)
https://manpages.debian.org/unstable/cron(8)
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103 EMZTEER

BERReARREEERNE  AERBEMNZE TRNES,

H;HSE WATE A/ 54 #EH
V400, . .
gnupg 1-864 465 | gpg(1) GNU [EFLf - OpenPGP MEMZ% 4 TA
V21 /h- IR =
gpgv |:9339’ 556 gpgv(1) GNU [EF.#1 - OpenPGP & 4£5:5T A
sq Vi1, 1:29 23969 | sq(1) Sequoia-PGP - OpenPGP I&MZ & LR
sqv |\:/i5%374' 1855 | sqv(l) Sequoia-PGP - OpenPGP Z &5 T A
paperkey Vi, 1112 58 paperkey(1) | 7% OpenPGP F.i&&m , EEEL IR E:
cryptsetup viaa, 178 | a5 | CYPSCWPE) oy cryot st m g LUKS TA
coreutils v 17994 | mdssum(l) | S+ EaHER MD5 SEHE
coreutils |\-/:1%1016 17994 | shalsum(l) | SHEEIMES SHAL EHHE
openssl |V9%566 2532 | openssl(issl)FfHopenssl dgst” (OpenSSL) st E & HE
libsecret-tools | V:1, I:12 45 :{s,oe(gzlr(it)- HFFNER 2] 245 (CLI)
seahorse V:73,1:255 | 7971 | seahorse(l) | £i&ETE LA (GNOME)

Table 10.6: EXlRe&ER T A%

25 & 9.9 ) dm-crypt 0 fscrypt , BEFIEIA Linux A% MEAREIR T BENERHINEE24E,

10.3.1 GnhuPG 48&1H

T2 GNU [BRE T EAN&sEREHS.

59 B

gpg --gen-key L —RIFRERY

gpg --gen-revoke my_user_ID HE R my_user_ID B— B Bibe=s
gpg --edit-key user_ID BT R , A\ help” KEGEEER
gpg -o file --export EFERAEEBREEESR
gpg -o file "
_export-secret-keys IEHBERAE St L EER
gpg --import file REEEAER

gpg --send-keys user_ID 183X user_ID B 82 e RES
gpg --recv-keys user_ID ENHAMRES Fak user_ID AR
gpg --list-keys user_ID SE user_ID FTE &%

gpg --list-sigs user_ID %I user_ID H&EF

gpg --check-sigs user_1ID &% user_ID &85+

gpg --fingerprint user_ID &2 user_ID FITEAX

gpg --refresh-keys B A& s

Table 10.7: GNU [SRMH T &MEEE ST IER

(EIER



http://packages.debian.org/sid/gnupg
http://qa.debian.org/popcon-graph.php?packages=gnupg
http://qa.debian.org/popcon-graph.php?packages=gnupg
https://tracker.debian.org/pkg/gnupg
https://manpages.debian.org/unstable/gpg(1)
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
http://packages.debian.org/sid/gpgv
http://qa.debian.org/popcon-graph.php?packages=gpgv
http://qa.debian.org/popcon-graph.php?packages=gpgv
https://tracker.debian.org/pkg/gpgv
https://manpages.debian.org/unstable/gpgv(1)
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
http://packages.debian.org/sid/sq
http://qa.debian.org/popcon-graph.php?packages=sq
https://tracker.debian.org/pkg/sq
https://manpages.debian.org/unstable/sq(1)
https://sequoia-pgp.org/
http://packages.debian.org/sid/sqv
http://qa.debian.org/popcon-graph.php?packages=sqv
http://qa.debian.org/popcon-graph.php?packages=sqv
https://tracker.debian.org/pkg/sqv
https://manpages.debian.org/unstable/sqv(1)
https://sequoia-pgp.org/
http://packages.debian.org/sid/paperkey
http://qa.debian.org/popcon-graph.php?packages=paperkey
https://tracker.debian.org/pkg/paperkey
https://manpages.debian.org/unstable/paperkey(1)
http://packages.debian.org/sid/cryptsetup
http://qa.debian.org/popcon-graph.php?packages=cryptsetup
https://tracker.debian.org/pkg/cryptsetup
https://manpages.debian.org/unstable/cryptsetup(8)
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
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
https://manpages.debian.org/unstable/md5sum(1)
http://packages.debian.org/sid/coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
http://qa.debian.org/popcon-graph.php?packages=coreutils
https://tracker.debian.org/pkg/coreutils
https://manpages.debian.org/unstable/sha1sum(1)
http://packages.debian.org/sid/openssl
http://qa.debian.org/popcon-graph.php?packages=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
https://manpages.debian.org/unstable/secret-tool(1)
https://manpages.debian.org/unstable/secret-tool(1)
http://packages.debian.org/sid/seahorse
http://qa.debian.org/popcon-graph.php?packages=seahorse
https://tracker.debian.org/pkg/seahorse
https://manpages.debian.org/unstable/seahorse(1)
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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FEAS EEER
RENAEEERAIREE
EETEXE
BAEANENARGTH
RANEEEMERE
RIKREREE

Tef5E

RR{EE

C|—h3S|Q|d|!

Table 10.8: {5{EEE K

N4 IR\ 8"9563FC29932C409F1A77F9C1AB8A1522D8234C6A"

$ gpg --gen-key
gpg (GnuPG) 2.4.7; Copyright (C) 2024 g106 Code GmbH

GnuPG needs to construct a user ID to identify your key.

Real name: Osamu Aoki
Email address: osamu@debian.org
You selected this USER-ID:
"Osamu Aoki <osamu@debian.org>"

Change (N)ame, (E)mail, or (O)kay/(Q)uit? o
public and secret key created and signed.

pub ed25519 2026-02-14 [SC] [expires: 2029-02-13]
9563FC29932C409F1A77F9C1AB8A1522D8234C6A

uid Osamu Aoki <osamu@debian.org>

sub cv25519 2026-02-14 [E] [expires: 2029-02-13]

WNTFE4 _H{EFRM9563FC29932C409F1A77FICIABBAL522D8234C6A" N4 EI T R /A M AR "hkp: //keys . gnupg
$ gpg --keyserver hkp://keys.gnupg.net --send-keys 9563FC29932C409F1A77F9C1AB8A1522D8234C6A

FEER RPN SRMAIARESAE"~/ . gnupg/gpg . conf” (B EFE~/ . gnupg/options”) IERFERE , EEEET

AT &

keyserver hkp://keys.gnupg.net

A ARSI E AR

$ gpg --list-sigs --with-colons | grep 'Asig.*\[User ID not found\]' |\
cut -d ':' -f 5| sort | uniq | xargs gpg --recv-keys

BH—ESEER4E OpenPGP A {A iRz (JCHIAIARA 0.9.6) , &i§sgEIA 2 EL EMFi8. FK gnupg (>1.2.1-2) #&
e EREs RIS LRI T 6. 27 gpy(l) TH"- -repair-pks-subkey-bug” #IH.

£ SHA-1 fEARRIREIZDER. WNRE openPGP i) RSA {# AT SHA-1 fEAREZIRE X , nA{E A FixKey-
WithShal &{&1#8.

£
sq(1) 1 sqv(1) #3452 openPGP 4B RBSES. 2R sq FREH MEMA sq WEBN4E , Sequoia PGP
431,



https://sourceforge.net/projects/pks/
https://manpages.debian.org/unstable/gpg(1)
https://wiki.debian.org/FixKeyWithSha1
https://wiki.debian.org/FixKeyWithSha1
https://manpages.debian.org/unstable/sq(1)
https://manpages.debian.org/unstable/sqv(1)
https://book.sequoia-pgp.org/
https://archive.fosdem.org/2025/events/attachments/fosdem-2025-6297-a-practical-introduction-to-using-sq-sequoia-pgp-s-cli/slides/237970/presentat_pvYEqR5.pdf
https://archive.fosdem.org/2025/events/attachments/fosdem-2025-6297-a-practical-introduction-to-using-sq-sequoia-pgp-s-cli/slides/237970/presentat_pvYEqR5.pdf
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10.3.2 7#EXR_E{FA GnuPG

EHEA LR HE R GNU [BRE T 15611
54 G}
gpg -a -s file ASCII HERRNZ B IER file.asc
gpg --armor --sign file G
gpg --clearsign file ERIXETER
gpg --clearsign file|mail -
foo@example.org B — B3 ZRF 2 foo@example.org
gpg --clearsign ~ NP
--not-dash-escaped patchfile GRS RRES
gpg --verify file el ES
gpg -0 file.sig -b file ER—R A EERNRT
gpg -o file.sig --detach-sign AL

file

gpg --verify file.sig file

{FF file.sig BRasta =

gpg -o crypt_file.gpg -r name

e file NIBINE , MIBREEESET , ERTERBIM crypt_file.gpg
gpg -o crypt_file.gpg AL

--recipient name --encrypt file

gpg -o crypt_file.asc -a -r NRINER |, RIERPEELT | A/ ASCI £EEM crypt_file.asc

name -e file
gpg -o crypt_file.gpg -c file
gpg -o crypt_file.gpg

BRERHFEIEE crypt_file.gpg

--symmetric file BEs
g?%e-o crypt_file.asc -a -c HREMNR , EHERE) ASCI HEK crypt_file.asc
gpg -o file -d crypt_file.gpg ;
-r name i
gpg -o file --decrypt Bk

crypt_file.gpg

Table 10.9: 7EFE3R LM GNU RAMELHE4FI&K

10.3.3 7£ Mutt F{FH GnuPG

EIMTEARE]~/ .muttrc” , ZEEERRENT , BH—EEK GnuPG , ERSIEEFIR'S KAHFEFER.

macro index S ":toggle pgp_verify_sig\n"
set pgp_verify_sig=no

10.3.4 £ vim F{EH GnuPG
gnupg SMH R RGRIRE RIFER A . 9pg”,

$ sudo aptitude install vim-scripts
$ echo "packadd! gnupg" >> ~/.vim/vimrc

".asc”, #1". pgp” MIER AT FEMBAT GnuPG, 3

BRARER"~/ . vimre” RF"~/ . vim/vimrc” | FEETHEERNERR.



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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10.3.5 MD5 #E&FN

mdSsum(l) 1264t T RAEMEEEN—ELR, BEA rfc1321 FNAXRERRIER.

$ md5sum foo bar >baz.md5

$ cat baz.md5
d3b07384d113edec49eaa6238ad5ffO0 foo
c157a79031e1c40f85931829bc5fc552 bar
$ md5sum -c baz.md5

foo: OK

bar: OK

pad
MD5 #ESFNE CPU sHE 38 E 2Lk GNU Privacy Guard (GnuPG) INBE 2 E/ . FEBEER T, RETERMFHE
ERAEEMES L KERER M.

10.3.6 EHELIBIR

7£ GNOME %%t , GUI(EEFAE /M) LA seahorse(l) BIR®HS , TELMEEMIR ~/ . local/share/keyrings/*
HEHFEM.

secret-tool(1) REFANE S IR FERERSARLIR.

HILUHATF LUKS/dm-crypt INZEHARRIR S A2 35S

$ secret-tool store --label='LUKS passphrase for disk.img' LUKS my_disk.img
Password: ****x**x

R EISRESA R R ARRIHEFES , Phan 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

EFN
HERITES , RBERE—EWAEMIRAEIEE , (£ secret-tool R R IS E T MSTINAE M.

10.4 JFIAHEEHFLTA

EEEHSRIEEHTIA. WTHERBRABHNITA,

10.4.1 fREFIATSIEREL EZR

TERIRME , ELMERIAENARR , WRIBERENAE B3O8 diff #£XR"file.patche” 8’file.patchl”.

$ diff -u file.old file.new > file.patcho
$ diff -u old/file new/file > file.patchl



https://manpages.debian.org/unstable/md5sum(1)
https://datatracker.ietf.org/doc/rfc1321/
https://zh.wikipedia.org/wiki/MD5
https://zh.wikipedia.org/wiki/GNU_Privacy_Guard
https://manpages.debian.org/unstable/seahorse(1)
https://manpages.debian.org/unstable/secret-tool(1)
https://manpages.debian.org/unstable/cryptsetup(8)
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e AT KN | FES A

patch e 242 | patch(l) | MABHEEITIET

vim V:81, 1:345 | 4164 | vimdiff(1) 7E vim P HFELE AR

imediff I\_’(:)O'Z%z’ 329 | imedifl) | 2 REHRMB/=KAHIA

meld V5, 1:24 3992 | meld(1) LR AIFEAERER (GTK)

wiggle VOt 175 | wiggle(t) | MEFBHEABHGHT

diffutils ?_/52986' 1768 | diff(1) BATHL S AR S

diffutils ?_’5%986' 1768 | diff3(1) BT A I =S

quilt V2, 117 880 | quilt(1) BERIET

wdiff V:5, 1:40 651 wdiff(1) EXTFIRET |, BRE AR

diffstat V:9, 1:.96 79 diffstat(1) A diff £ K —E SR E

patchutils V:11, 1:95 269 combinediff(l) XM EIE S ] 2 —ER At ]

patchutils V1, 1:.95 269 dehtmIdiff(1) | 7€—1& HTML EmizEE —1{& diff

patchutils V11, 1:95 269 filterdiff(1) | {&—1& diff fE X EMIZREE TR diff IFX

patchutils V1, 1:95 269 fixcvsdiff(1) | f&7&H CVS patch(1) SEariE L[ diff tEee

patchutils V:11, 1:95 269 flipdiff(1) A ] NIERF

patchutils V11, 1:.95 269 grepdifi(1) | BE/RBPEErE R ERILECE R R EXNN T B%
- . - - BENEMEG— R diff fER (ERE—EEEN

patchutils V:11, 1:95 269 interdiff(1) FERE diff 152) > MHER

patchutils V:11,1:.95 269 | Isdiff(L) MNP B ] B %

patchutils V11, 1:.95 269 recountdiff(1) EFRTABARNS diff FERHEEFFE

patchutils V1, 1:95 269 rediff(1) BEF Lamts diff iz B w5

patchutils V:11, 1:95 269 splitdiff(1) IEaE LGS T

patchutils V11, 1:95 269 unwrapdiff(1)| 7R &R Sy ariwE |

dirdiff V:0.1,1:11.4 | 167 dirdiff(1) R YNCEE iPA L NN ZE LB e ]

docdiff |\-/<:)0'1?33’ 554 | docdiffl) | BEEPHILEREILE

makepatch I\/Ool%l 99 makepatch(1) & KR T &

makepatch Yool%l 99 applypatch(1) ERER#ET 15

Table 10.10: FiarE& 3t T AR



http://packages.debian.org/sid/patch
http://qa.debian.org/popcon-graph.php?packages=patch
http://qa.debian.org/popcon-graph.php?packages=patch
https://tracker.debian.org/pkg/patch
https://manpages.debian.org/unstable/patch(1)
http://packages.debian.org/sid/vim
http://qa.debian.org/popcon-graph.php?packages=vim
https://tracker.debian.org/pkg/vim
https://manpages.debian.org/unstable/vimdiff(1)
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
https://tracker.debian.org/pkg/imediff
https://manpages.debian.org/unstable/imediff(1)
http://packages.debian.org/sid/meld
http://qa.debian.org/popcon-graph.php?packages=meld
https://tracker.debian.org/pkg/meld
https://manpages.debian.org/unstable/meld(1)
http://packages.debian.org/sid/wiggle
http://qa.debian.org/popcon-graph.php?packages=wiggle
http://qa.debian.org/popcon-graph.php?packages=wiggle
https://tracker.debian.org/pkg/wiggle
https://manpages.debian.org/unstable/wiggle(1)
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
https://tracker.debian.org/pkg/diffutils
https://manpages.debian.org/unstable/diff(1)
http://packages.debian.org/sid/diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
http://qa.debian.org/popcon-graph.php?packages=diffutils
https://tracker.debian.org/pkg/diffutils
https://manpages.debian.org/unstable/diff3(1)
http://packages.debian.org/sid/quilt
http://qa.debian.org/popcon-graph.php?packages=quilt
https://tracker.debian.org/pkg/quilt
https://manpages.debian.org/unstable/quilt(1)
http://packages.debian.org/sid/wdiff
http://qa.debian.org/popcon-graph.php?packages=wdiff
https://tracker.debian.org/pkg/wdiff
https://manpages.debian.org/unstable/wdiff(1)
http://packages.debian.org/sid/diffstat
http://qa.debian.org/popcon-graph.php?packages=diffstat
https://tracker.debian.org/pkg/diffstat
https://manpages.debian.org/unstable/diffstat(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/combinediff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/dehtmldiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/filterdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/fixcvsdiff(1)
https://manpages.debian.org/unstable/patch(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/flipdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/grepdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/interdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/lsdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/recountdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/rediff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/splitdiff(1)
http://packages.debian.org/sid/patchutils
http://qa.debian.org/popcon-graph.php?packages=patchutils
https://tracker.debian.org/pkg/patchutils
https://manpages.debian.org/unstable/unwrapdiff(1)
http://packages.debian.org/sid/dirdiff
http://qa.debian.org/popcon-graph.php?packages=dirdiff
https://tracker.debian.org/pkg/dirdiff
https://manpages.debian.org/unstable/dirdiff(1)
http://packages.debian.org/sid/docdiff
http://qa.debian.org/popcon-graph.php?packages=docdiff
http://qa.debian.org/popcon-graph.php?packages=docdiff
https://tracker.debian.org/pkg/docdiff
https://manpages.debian.org/unstable/docdiff(1)
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
https://tracker.debian.org/pkg/makepatch
https://manpages.debian.org/unstable/makepatch(1)
http://packages.debian.org/sid/makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
http://qa.debian.org/popcon-graph.php?packages=makepatch
https://tracker.debian.org/pkg/makepatch
https://manpages.debian.org/unstable/applypatch(1)
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10.4.2 [FIAHSFERTSAEEH
gf 1“%‘5; (BE #U/E patch T AER) , ANERX—EREXESH. BRETAMNAR , FWREIRES , EREEEHE
'E: AR o

$ patch -po file < file.patcho
$ patch -p1 file < file.patchi

10.4.3 EHEIXSHE

WR—ERIARS , REMERRA , ¢ RUEIB FHEK7TE , £ imedifi(l) BITmAEBIB1E,

$ imediff -o file.merged file.old file.new

INR—ERIARS , R =ERAS , ¢ RUBIB T HEM7T3 , £ imedifi(l) BITEEIX =77514.,

$ imediff -o file.merged file.yours file.base file.theirs

10.5 Git

Git ZIE LR IEEEM B hR A6 F 4R version control system (VCS) T E , B2 Git 80 ERFIEA AR i [RAAHS
B, IS,

J#1® Debian Salsa service , Debian BEFIR (G EMN Git BRFE.
THEE—L Git /BREE4a,

£ http://wiki.debian.org/Salsa BEFREIE (IR BA ST,

BAEE TATE NNEEES AR
git presdl 50072 | git(7) Git B, TR, S HAIRA IR
gitk V:3,1:26 2022 | gitk(1) BREETRERN Git BIEAE S Sy
qoit V:0.2,1:2.0 | 1431 | dgit(1) BREETREN Git BIERES S s
git-cola V:0.7,1:41 | 5129 | git-cola(l) BRESRINEEN Git BIFERES Eas
tig Vi2, 111 1243 | tig(1) BIE Git FE EEREHA
Tazygit V:0.8,1:3.8 | 24167 | lazygit(1) BIE Git B EEREHE
git-gui Vi, 1117 2525 | git-gui(1) Git BERMm (EFESEINEE)
git-email V:0.4,1:9.7 | 1204 gﬁ;ﬁ?ﬁ' % Git FETFEM S SR ERIH T
b : . git- ; y :

git-buildpackage V:1.2,1:6.9 | 2027 buildpackage(lﬁjﬁ Git BEN&{E Debian

. V:0.13, : . . -
dgit 0,99 753 dgit(1) Debian #£XRE) git B BiiR/E
imediff ?_’60'2%2’ 329 | gittime(1) | EBIRASES git 12BN T A
stgit ?_’605016' 6177 | stg(1) H#E84 git (Python)
git-doc 11 14896 | N/A Git B AX1&
gitmagic :0.51 721 | N/A "Git B, ZHTERRN Git F

Table 10.11: git /BEAEFITEL TR



https://manpages.debian.org/unstable/imediff(1)
https://manpages.debian.org/unstable/imediff(1)
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
http://qa.debian.org/popcon-graph.php?packages=git
https://tracker.debian.org/pkg/git
https://manpages.debian.org/unstable/git(7)
http://packages.debian.org/sid/gitk
http://qa.debian.org/popcon-graph.php?packages=gitk
https://tracker.debian.org/pkg/gitk
https://manpages.debian.org/unstable/gitk(1)
http://packages.debian.org/sid/qgit
http://qa.debian.org/popcon-graph.php?packages=qgit
https://tracker.debian.org/pkg/qgit
https://manpages.debian.org/unstable/dgit(1)
http://packages.debian.org/sid/git-cola
http://qa.debian.org/popcon-graph.php?packages=git-cola
https://tracker.debian.org/pkg/git-cola
https://manpages.debian.org/unstable/git-cola(1)
http://packages.debian.org/sid/tig
http://qa.debian.org/popcon-graph.php?packages=tig
https://tracker.debian.org/pkg/tig
https://manpages.debian.org/unstable/tig(1)
http://packages.debian.org/sid/lazygit
http://qa.debian.org/popcon-graph.php?packages=lazygit
https://tracker.debian.org/pkg/lazygit
https://manpages.debian.org/unstable/lazygit(1)
http://packages.debian.org/sid/git-gui
http://qa.debian.org/popcon-graph.php?packages=git-gui
https://tracker.debian.org/pkg/git-gui
https://manpages.debian.org/unstable/git-gui(1)
http://packages.debian.org/sid/git-email
http://qa.debian.org/popcon-graph.php?packages=git-email
https://tracker.debian.org/pkg/git-email
https://manpages.debian.org/unstable/git-send-email(1)
https://manpages.debian.org/unstable/git-send-email(1)
http://packages.debian.org/sid/git-buildpackage
http://qa.debian.org/popcon-graph.php?packages=git-buildpackage
https://tracker.debian.org/pkg/git-buildpackage
https://manpages.debian.org/unstable/git-buildpackage(1)
https://manpages.debian.org/unstable/git-buildpackage(1)
http://packages.debian.org/sid/dgit
http://qa.debian.org/popcon-graph.php?packages=dgit
http://qa.debian.org/popcon-graph.php?packages=dgit
https://tracker.debian.org/pkg/dgit
https://manpages.debian.org/unstable/dgit(1)
http://packages.debian.org/sid/imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
http://qa.debian.org/popcon-graph.php?packages=imediff
https://tracker.debian.org/pkg/imediff
https://manpages.debian.org/unstable/git-ime(1)
http://packages.debian.org/sid/stgit
http://qa.debian.org/popcon-graph.php?packages=stgit
http://qa.debian.org/popcon-graph.php?packages=stgit
https://tracker.debian.org/pkg/stgit
https://manpages.debian.org/unstable/stg(1)
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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10.5.1 FIfC Git X Fig

RATAE"~/ . gitconfig” RENER(E Git T RBRERNL /AR , LA IR A FAEFE¢Hudt.

$ git config --global user.name "Name Surname"
$ git config --global user.email yourname@example.com

R AT AR T FRER Git KFARRIT A,

$ git config --global init.defaultBranch main
$ git config --global pull.rebase true
$ git config --global push.default current

WMRAREE(ER CVS 3 Subversion 54 , RFFEREIN T 4EELS R4,

$ git config --global alias.ci "commit -a"
$ git config --global alias.co checkout

fREESIBIBIN T ARG B RINEEFEAERE.
$ git config --global --list

10.5.2 EAXK Git 454

Git #E R B SR,

o TS B SHRIFEmAE AERREE |, (RAT DU L R Is 3L,

- EEPEIASMNE | WARRMBIRIEN T FRIRS. B2 git add M git rm &4,
. RARIFEIFAER,

- TR RZ BT, ERE RS IR TR A AR, EMEE git commit Hi4,

o AHLE B {RIF DAE RS E.

- Git FR$IR T BRI AL 5 WA e A B IS ©PITE A9 STARAS.
- FMAFEER git push GLEEENEEREE,
- A A ERESIER git fetch M git pull AR ARBEHER].
* git pull @4fE git fetch E¥HfT git merge ¢ git rebase %4,

« 5#2 , git merge BSMIEMM HXHIELAERS—ER. (FRAERN git pull , EEEFENN , R

B EMEERE DR AR, hE21FH)

« B, git rebase B —EEHAXMFIIESLNEEAY , REABHT. (E2R% pull.rebase

true BN , HERMESKAERER.)
o BInAERFOLRTHER.
- BRI A ERE , FHTeK@EN R , bbil SSH 3k HTTPS,

THERRE. git/ BERZSMOIER . £. 91t/ BEEENESR , BIERS. UAEER—L git KENXAER.

EEEEEM Git S,
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Git i Ik
git init BN (FH) RFE
git clone URL R RInA e A E L EE S
git pull origin main BB EmERE origin B4 main 51X
git add . B TEEEmE R R EATA GRS IE R
git add -A . B TEEEmR T ATaREZs (BIEEEARIRKR)
git rm filename TR ZASFRIERESR
git commit REXERS | FRE B AMEFE
- o i TR AR RS R e MEIR AR (FiE
git commit -a + 1837
git push -u origin branch_name fFAA3H branch_name S X E R RInAE origin (¥IIERRA)
git push origin branch_name {EFAHM branch_name X B Fnzim S E origin (FEEMEIY)
git diff treeishl treeish2 WEJR treeish1 IZATH treeish2 IR BIANE]
gitk VCS f#FEN X FE R EHNETEN MR

Table 10.12: EEH Git 554

10.5.3 Git 115

TERE—L Git 877,

e
=

FEFERTTRZESR TSR, BME—LLTH | a0 gitk(1) AFRMERTE , BEERATE git 54,

E
@ WR—EAM S THIXE| — AL BRBERFENAE , HEXERN I THRR , YTK --force &
15, BEEFH main HTRBATER , (BHR—EBIES) main HTAIKEED T , B RURZH,

3} =z
AN

R15LFNEIB git -xyz” B git FHESMA , 1t 2006 GBI HMBEUH.

N
MRA—EPITHE git-foo ERCIRIFEE SPATH B, £H ST NR AR E4RM git foo”, RIFEIFIY
git-foo. 52 git 4 r—EEFM.

10.5.4 Git &%

A Tm.

» man = : git(1) (/usr/share/doc/git-doc/git.html)
s Git {FfHZEZFM (/usr/share/doc/git-doc/user-manual.html)
o git N4BHE (/usr/share/doc/git-doc/gittutorial.html)



https://manpages.debian.org/unstable/gitk(1)
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
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Git 5431 ThRE
itk --all SETTEM Git BEFIRME , [LIEE HEAD 2B —{EIRAZ.
J PREW T RIABEAS T
git stash FE—EFR LIS , FeRKER
git remote -v IR IRIMAYAE
git branch -vv B 7 SR AE
git status B L 1ERIRRE
git config -1 FE git ;€

git reset --hard HEAD; git
clean -x -d -f

R TS Y e 2B EE M

git rm --cached filename

K git add filename EREF£Z 5]

git reflog

ERZEHw (HENGRRAYITHRERZER)

git branch new_branch_name

HEAD@{6}

1t reflog Bl —EFHD

git remote add new_remote URL

HEIN—{EE URL FEM R Ris S E new_remote

git remote
upstream

rename origin

IR A ERNA TR origin EHd&E) upstream

git branch -u
upstream/branch_name

ARERIpER 2 IR in B upstream MIERN X B
branch_name,

git remote set-url origin
https://foo/bar.git

% origin 9 URL

git remote set-url --push
upstream DISABLED

) HEEE| upstream (4R .git/config REFHRUAE)

git remote update upstream &L upstream SEF B Rin7 X Bl
git fetch upstream BAM (FTRERINALA) upstream-foo X , fE&

foo:upstream-foo

upstream BE4 foo HXH—EER

git
git

checkout -b topic_branch ;
push -u topic_branch origin

RUE—BF topic_branch AIBEHEEE origin

git branch -m oldname newname

I B A

git push -d origin
branch_to_be_removed

Mk EmSY ST (A

git push origin
:branch_to_be_removed

MiEREiRD> (BRAN)

git checkout --orphan
unconnected

B —{EEHH unconnected X

git rebase -i origin/main

;’éérigin/main EHEF. Wik, BRiRE—Es FH O X
i

git reset HEADA; git commit
- -amend

BipmEmERI A —E

git checkout topic_branch ; git
merge --squash topic_branch

[ER45%4E topic_branch F|—{EE3F

git fetch --unshallow
--update-head-ok origin
'+refs/heads/*:refs/heads/*'

RE—ERTER—EME NN T B R E

git ime

SRR ERRE—RIEEEF—RERA/NMIRZ. (BK
imediff)

git repack -a -d; git prune

T ESEHITEE—EERNET (5] RERBIEMIERD
HREERENFHRE)

Table 10.13: Git 175
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o git N4AHE . B (/usr/share/doc/git-doc/gittutorial-2.htm1l)
« GIT &—X 20 (AAAM®4 (/usr/share/doc/git-doc/giteveryday.html)
* Git BE#7 (/usr/share/doc/gitmagic/html/index.html)

10.5.5 HEMIRAIEHIRS
MRAIEH R (VCS ) AREBARBIIEHI R (RCS), 3E 2EHSACE BN (SCM).
1E#E R Debian Z#% FEZHEEIE Git i) VCS F4&,

N TR AN | IR VCs #H) | R
St mercurial FEZZF Python BH&H

ial V:3, 1:24 2575 M ial —_
mercuria ercuria B —EE C B
darcs V:0.2, 1:3.2 | 38856 | Darcs HEE EEERBFHTH DVCS (FB)
V:0.04, N F A Tom Lord BH) DVCS (A4
tla 10.73 1022 | GNU arch SHEE R )
P GNU N % tla R HEM Python B
bzr V:0.1, I:14.1 28 Bazaar HEE DVCS (E’ff)

” W s il
subversion V39, I:56 4848 | Subversion | 1Eif %t (C%;{)ﬁiﬂ‘]!ﬁ‘ &l VCS HIHTR
CcVs V:3,1:24 4835 | CVS A PIRTEEY, VCS 12 (FFsR)

V:0.12, st VCS (CVS,Subversion,RCS) {#FE
tkevs 1:0.92 34| Cvs, & i EE N BN
rcs V:1.6, 1:9.6 578 RCS Z=3Hh, " Bk Unix SCCS 8% (FE5)
cssc I\%O'ST' 2044 | CSSC i Unix SCCS M2 (FFs)

Table 10.14: HERAITH ARG L ASIER



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
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/tla
http://qa.debian.org/popcon-graph.php?packages=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/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/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
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
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
ey Sk
BRER
THZEIN Debian A% _E 1] g T A& A MEHR RKE.
EMMERNT R , BIFEFHEN , (BXERNERGEREAER.
111 XFEREESRTH
MTEXFTERE®RTA,
LS ATE KN | EFEERR E%EH " i -
. V:943, —— {FH iconv(1) BARERE Siri= (locale) Z[H
Libcé 1:1000 5385 | Tk TSRS (TR
o FE+% | FNRRES R (locale) Z M FAmtSEEiRzy
recode Viz iz 528 e (BThRER , B2 RIRAVE)
~ E ’:'ﬂ—ﬁ— oo 37 AY L [—] =2 =]
Konwert V2. 142 137 - (TT% I;:ch). IRIE (locale) 2 MM FamhEisiRzs
nkt V:0.4,1:8.6 | 360 FE HieF o A=
tcs 1:0.14 518 FE FILERE
unaccent VOOh las | s | REEETET , EANCMHEGEESTT
tofrodos Vi1, 1512 50 BT ;f_a Ejgfs(*f)umx Z I3 R\ fromdos(1)
. V:0.04, L £ Macintosh F1 Unix Z RIS A& N ER:
macutils 1:0.45 319 7 frommac(1) #1 tomac(1)

11.1.1 [ iconv 154 KEBHR T FIER

Table 11.1: XF&EREW T ASR

LN

iconv(1) & libc6 HEGBM—TE/ I B BT RATESA Unix R4 EERF TR,

REEFIEIB AN T ATES A iconv(l) HRESHR S AR R IAwES.

NBE

$ iconv -f encodingl -t encoding2 input.txt >output.txt



http://packages.debian.org/sid/libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
http://qa.debian.org/popcon-graph.php?packages=libc6
https://tracker.debian.org/pkg/libc6
https://manpages.debian.org/unstable/iconv(1)
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
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
https://manpages.debian.org/unstable/fromdos(1)
https://manpages.debian.org/unstable/todos(1)
http://packages.debian.org/sid/macutils
http://qa.debian.org/popcon-graph.php?packages=macutils
http://qa.debian.org/popcon-graph.php?packages=macutils
https://tracker.debian.org/pkg/macutils
https://manpages.debian.org/unstable/frommac(1)
https://manpages.debian.org/unstable/tomac(1)
https://manpages.debian.org/unstable/iconv(1)
https://manpages.debian.org/unstable/iconv(1)
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PR ik

ASCII ER BN RIZEFERAS | 7 AT AS N e i 1 3

UTF-8 AR BRRIEERARN S E S 2L

ISO-8859-1 ERNAEGESIZE , ASCIl + ES TR

ISO-8859-2 ERREGESIZAE , ASCIl + B2 59%

ISO-8859-15 ERERAROTIFERNAEGES /2% (1SO-8859-1)

CP850 code page 850 , FIIAPIERE = A %A DOS KB EIERTFIT
1SO-8859-1 E‘(]ﬁ

CP932 code page 932, HzE Microsoft Windows (] Shift-JIS &

CP936 code page 936 , H%ﬁli\ﬁaﬁﬁglzﬁ B ESE AR RG] GB2312
GBK ## GB18030 fysssd

CP949 COde page 949 ’ %ﬁéﬁ%gﬁm1ﬂ%§A1 E%/ﬁ\l%]ﬁl}%m EUC'KR E‘Z%
Unified Hangul Code [)44&

CP950 code page 950 , A RS
FLL

CP1251 code page 1251 , A PA¥EER 7 REAOMRER FE2E A% AR A Amhts

CP1252 code page 1252 , FIRFaBke = FO IR FF2E F-As B
ISO-8859-15 ljstes

KOI8-R AR T R ERRE UNIX 1ZZE

ISO-2022-JP HCEMFRE A mhS | R{ER 7 fufocal

eucJP ZMRIHE3C UNIX 122/ 8 fifzJtél , A1 Shift-JIS T2 A

Shift-JIS H3Z JIS X 0208 [fi$% 1 127 (2R CP932)

Table 11.2: 4gAS{EFFAILHIS 3R

RS {E R K/ NS EURA , HE7ELACH 28 - F1°_

" AIRAfEA“iconv - U5 E IR NARLS.

*

— TS R SR RN | DRAHEA

EIREHE (B 8.1).

% ASCII F1 1SO-8859 iE 518 AN B LA FITE |

TCARRS AT TR TR R R — 115,

HRZFIUMFILE | bbansh AR ESH JIS X 0213, &FHﬁAETyF)Tﬁ.m =¥ Universal Character Set (UCS,
Unicode, 1ISO-10646-1) , ﬁy@ﬁﬁﬁ%ﬁ?ﬂirﬁlﬂtbe'ﬂE‘]ﬂ:rcf‘ﬂ,aﬂ

« A3 EUC F0 ISO/IEC 2022 (th 3784 JIS X 0202)
« Unicode ] UTF-8, UTF-16/UCS-2 1 UTF-32/UCS-4 4%

B BB, FITEMT Tamih 2 A ZEREMIER.
HELTEMBRN S

, code page B{EAFITAmISRAFIZRARER.

pad
AR, KB DM ALK EE ASCI K 7 4 F
JIS #miSig s, U EMHBEX Ch

TCH R ARES , (BtE L4, RIREEE FTRA shift-
FEE F2I0HN URL 8L, B UTF-8 18X, IRFEFF"CP932” E A 4RiS 2 K
Fshift-JIS” KIEFHAEWAER : 0x5C - "\" M OxX7E - "~". KA,

B L A SERRIN T T

N

recode(1) A BE#{E A HAA{E{£Z iconv(l) , fromdos(1) ,

2 H"info recode”,

RERFELEN

todos(1) , frommac(1) 1 tomac(1) ThEERIZE S . A8



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/Character_encoding
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
https://manpages.debian.org/unstable/recode(1)
https://manpages.debian.org/unstable/iconv(1)
https://manpages.debian.org/unstable/fromdos(1)
https://manpages.debian.org/unstable/todos(1)
https://manpages.debian.org/unstable/frommac(1)
https://manpages.debian.org/unstable/tomac(1)
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11.1.2 M iconv iEEREARRE UTF-8 4xhE

REEFMIEIB AN 54 A iconv(l) KB —EXFIEREAREA UTF-8 4mi%H .,
$ iconv -f utf8 -t utf8 input.txt >/dev/null || echo "non-UTF-8 found"

Je/N

1 FEREIFH{E A" - -verbose” 2EKILE)E—1E non-UTF-8 FIT.

11.1.3 {$F iconv &g 4

EEE—ERGIME , EE—B&T , BEBNIERRAR ARG TR WS , SR AIRA UTF-8.

#!/bin/sh
ENCDN=1s0-8859-1
for x in *;

do

mv "$x" "$(echo "$x" | iconv -f $ENCDN -t utf-8)"

done

"$ENCDN" S#IE R T HEEREXERAR T |, B2 EANRLMHNE , RERE 11.2.

WA IEREAER | F51E AEERNARISTER mount(8) IEIE (2 REN 8.1.3) REMIAAHERERMER RS (b
AR BERE LI —ESENE) |, EAcp -2 IS REHRENBBENEE B —EER UTF-8 HERERAS L.

11.1.4 BATRFESIR

NFHERAER  BFRIRITE (GRITH) Wi, BF=RAiE.

- = o N N
e TS | TP e | 16 )
Debian (unix) LF N 10 0A
MSDOS CR-LF AMAJ | 1310 0D 0A
Windows
$ESR K Macintosh CR AM 13 0D

IATRHEFE, fromdos(1), todos(1), frommac(1), # tomac(1), AHEF{E. recode(1) tL2H M.

Table 11.3: RNE[FE=HRITRARRTIER

)ad
7£ Debian Z&¢_ER—L5EKL | 20 python-moinmoin #kEEEA) wiki BEEER , A MSDOS R4 CR-LF /£4
WATHR AmAE, FTRA , _EEMRANEER —E@EAR A,

*
KEBS4mERSS (Bban : vim, emacs, gedit, ) BESABAREIE MSDOS i HIIRITIIIER.

2N

IR IE4S MSDOS 1 Unix EMIIER |, #—% MSDOS #4TR A , [ f7sed -e "/\r$/!s/$/\r/"" K%
todos(1) LbE4F. (4N , 7EfF A diff3(1) ZHEMm{E MSDOS KixitER1%.) E2EA todos 44 FTEM{TIEM CR.



https://manpages.debian.org/unstable/iconv(1)
https://manpages.debian.org/unstable/mount(8)
https://manpages.debian.org/unstable/fromdos(1)
https://manpages.debian.org/unstable/todos(1)
https://manpages.debian.org/unstable/frommac(1)
https://manpages.debian.org/unstable/tomac(1)
https://manpages.debian.org/unstable/recode(1)
https://manpages.debian.org/unstable/todos(1)
https://manpages.debian.org/unstable/diff3(1)
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11.1.5 TAB &%

B LR TAB RS EET A,

gk bsdmainutils coreutils
ERRFRERT "col -x" expand
NEERIBERREERT "col -h” unexpand

Table 11.4: bsdmainutils 1 coreutils B9 AREH TAB RiFEd ¥k

indent B indent(1) T5SREFEFAZ M C AP HITHE,

520 vim 1 emacs EEAARERERAS | ATAMFAZRIERE TAB, HE vim K38, ReES9IRIEFE# A" set expandtab”
F":%retab” F54KAER TAB, AT RURIERFE#A :%set noexpandtab” #1”:%retab” 354 KER.

11.1.6 FHBEEEBRINEENREEZS
1% vim BRI S e s ekt AR S IRAA R B A sk IR T T 4hS RS A RAT(THE RS2, RIESZAEX4E UTF-8
ARSI EINE X 7E UTF-8 TRHE T FH IS Lot 2 R FE 1S RATIAR A,

P latinl (is0-8859-1) #mhSfAFAETEGES M) Unix LFHER “u-file. txt”, BERIBZI T A/RA vim E S M4
8,

$ vim u-file.txt

ERFTRENE A vim KRS B MRS SR EIER 2 UTF-8 4% , IRKMT , AMBEEEE latinl 4%H%.
M latin2 (is0-8859-2) #mhS{#TFHIESIKBIRERN) Unix SLFHESR “pu-file. txt”, REEBAN T HT/RAA vim 4wid.

$ vim '+e ++enc=latin2 pu-file.txt'

A eucIP 4 E HRE) Unix SUFHESR |, "ju-file. txt”, BEEBMN T H/RIA vim 4t .

$ vim '+e ++enc=eucJP ju-file.txt'

PABTEBE shift-JIS 4t (EREVIFNERIERE : CP932) M EEHRE MS-Windows XFHER |, "jw-file. txt”, AEIBIA
IR ETZREA vim 4t .

$ vim '+e ++enc=CP932 ++ff=dos jw-file.txt'

E—EERA vim BIRKBHESSF ++enc” FI"++F 7 EIA |, £ Vim 543N\ w” 150 U R FFERT B &
BEFER, FMATRIE Vim $54 5\ FE #1782 R HAMR , #I70 , 7:w ++enc=utf8 new.txt”,
HBE] vim 48 EEBIFH mbyte.txt , " ZUITARN T IR KR 11.2 KIE1F ++enc” {F BRAHER EA.

emacs KikHFERBEREIR FEHRTIEE,

11.1.7 RE&NF

MTFATREEN web HEVIETEARIFIEER, S Web B BARCSE 278 web B FEFRLE grep(l) B
Unix XFT AR , LTS EIEE B AN,

$ w3m -dump https://www.remote-site.com/help-info.html >textfile

[tk , #RATAME AT FT7Ri TR H g SR EAE S F A K



https://manpages.debian.org/unstable/indent(1)
https://manpages.debian.org/unstable/grep(1)
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;A TE XN | BAsERR IRk
», _ n B AL - —1
w3m V10, 1:135 | 2853 | html— text ?; wam  -dump” $&£<38 HTML B4 307 HIRHR
html2text V:4, 1:67 298 html - text SIEHR HTML B FREEHETHRE (1S08859-1)
” _ 7 FE AL =
lynx V:28, 1:445 | 2031 | html - text E%éynx dump” 3538 HTML S04 30 08
n O _ v FE A, ~— =
elinks V2, 1:16 1791 html - text gﬂ;}}ggnks dump” $§<E HTML BHEA ST H]
B
" - _ ” l:,/(\ o 1
links Vi2, 1:21 2321 | html- text Egélnks dump” #5418 HTML 6.5 30 H1H
~
BRI _ n FE A -
links2 V:0.9,1:9.5 | 5466 | html_ text g}%%ksz dump” §<4E HTML 8464 305 )
~
catdoc V:15, 1:169 | 682 MSWord - text@#efX MSWord {82403 75k TeX fEx=
antiword V:0.8,1:6.5 | 587 MSWord - textiggt, MSWord fE3RF X Fa% ps fax
unhtml I\./60£.1075, 40 | htmiotext | f6—{8 HTML FZ B EMIRAE A=,
odt2txt Vi1, 1:20 60 odt - text PRI AR B TR E L%
Table 11.5: AARREAE L FERK T AR
EGELD) TATE NN FRsERR #EA
F":source
vim-runtime V:17,1:364 | 38849 | % $VIMRUNTIME/syntax/html.vim” Vim E&+5
S RIAEE] HTML
cxref ?_’60'2021’ 1191 | c— html % C 12203 latex 1 HTML fOESRE (C :53)
src2tex I\_/(:)O'lgl’ 1799 | &% SR Z [RIATEE TeX (CFEE)
SR AR = oA a0 HTML, XHTML,
source-highlightt V:0.4,1:3.2 | 2131 | = LaTeX, Texinfo, ANSI| A5 5%1|F1 DocBook
FEER (C++)

s . . . T Z RIATREA s HTML,
highlight Vi0.4,1:3.0 1 1412 | &% XHTML, RTF, LaTeX, TeX or XSL-FO #4Z, (C++)
gre V:0.9, 1:6.0 | 208 tgg; T | mramT B PR RS (Python)
pandoc V:9, :45 208069 text— any 1B ArZECE L as (Haskell)
python3-docutils V:11, I:50 2009 | text—any B TFHE] XML (Python)
markdown V:0.5,1:6.0 | 56 text - html Markdown 3LASLEEE] (X)HTML (Perl)
asciidoctor V:0.5,1:4.8 | 101 text - any AsciiDoc XA HFRRE] XML/HTML (Ruby)
python3-sphinx | .q .oz 3234 | text—any | EFASHREL RS (Python) BHA
hugo V:0.8,15.1 | 66736 | text—html | 258 Markdown FRIEFREVEEEZE A 2248 (GO)

Table 11.6: &4 FERKTASE



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
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
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
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 WA FER
{RET BB BN T R S SRR AL T Bk

11.2 XML &x}

1ERIZ5CEE S Extensible Markup Language (XML) & —fE1ZRCiE S , AN S B4 SIS,
7 XML.COM 143 /M 4R &R

« TR XML

o " {tEER XSLT?”

o "{tEERE XSL-FO?”

- " HHEER XLink?"

11.2.1 XML HEFRRR

XML XFE LKA LG HTML. ERESABEIRMAEE —EX AL ERN. —EMER XML R%R docbook-xs1 #&
128, EIEHEER.

F—{8 XML {ZRF A T ERIEE XML E5B3A.

<?xml version="1.0" encoding="UTF-8"?>

XML JTTRMEAEEZ IR THR AR,

<name attribute="value">content</name>

NAEZTH XML Tt , A TEREERR

<name attribute="value" />

AEFIFFattribute="value"” EAEH,
XML #2EHEERERRSY | 2% T EK =SS

<l-- comment -->

AEMIBIMEED , XML EDESRERFAE REIRENNE REBA TIIF T

FAERENG [T ESH
&quot; HEEE
&apos; TR
&lt; < /NRER
&gt; > KINER
&amp; &: &K

Table 11.7: XML JAE&HEILF)%

“<"BY“&’NRETEEBME (attributes) EXITZE (elements) {FA.



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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E
E SCGML XEM{EREERER , tbanasome-tag;”, WHERAME R , F—EATREEZHEN. EHBTER

fE’<!ENTITY some-tag "entity value">" ##3&RIR.

)i

AE XML ZRLR—BERE—EBLEE (—EERMEANSSEBMEME) | £ Extensible Stylesheet Language
Transformations (XSLT) K& E| H4b—1E XML , B —BEHA B ERIERS.

11.2.2 XML ¥

B2 TATRAREIE XML X |, bhinsg « Tl EaRE

e

it = Extensible Stylesheet Language (XSL).

—BAREL T —EIFRARTER XML AER |, BEAR LR | RuieT UE AT E oA RAE S #% Extensible Stylesheet
Language Transformations (XSLT) , #%E &5 {EaMi&=.,
BRI TR e N REE S Extensible Stylesheet Language for Formatting Objects (XSL-FO) 2 FAXR/EAE R

WHIRERTTER. fop BEEELL Debian main fEREZH , RATKE Java XG5S . LaTeX F2VEEE B4 XML {#
FB XSLT &5 , LaTe BEAFE R BRI DVI, PostScript 1 PDF JEER] FIENHIHER,

EE] TATE KN | EEsERR ALAA
docbook-xml V15, 11401 | 2126 | xml DocBook i) XML X IR e (DTD)
1l
docbook-xs1 V:15, 1-144 | 14823 | xmlxslt g@sﬁs&rﬁﬂ;mcsook XML BT Ak FRH A
oo . — e

xsltproc V:15, 1:72 83 xslt X%S%L-I)- fE< S (XML - XML, HTML, 2630
xmlto V:0.5,1:86 | 124 xml/xslt {EH XSLT #& XML BRE{EERRANERE
fop V:0.6,1:7.6 | 281 xml/xsl-fo # Docbook XML f§Z%1] PDF

ey
dblatex V:1.0,1:55.9 | 4636 | xml/xslt ﬁﬁsﬁg HfDDFO;’Cb{SFOk HaZeias DV,
dbtoepub Y005024 37 xml/xslt DocBook XML %l.epub &%

Table 11.8: XML T E%I|5%

A XML 212418 FItZ5058 5 Standard Generalized Markup Language (SGML) B—1EF4&, B EIE SGML giE

EEh=

LA , hEesaEEIE XML , PhansR = Akaa = MR 85585 Document Style Semantics and Specification Language
(DSSSL).
N T AN | BEsERR) B
B T E%WE 3
openjade Vi1, 1:21 1066 | dsssl ;;D/IEC 10179:1996 A7 DSSSL Riiids (Rt
) . . {§F DSSSL ¥ DocBook XML Z&- B A& =\
docbook-dsssl V:0.5,1:7.9 | 2594 | xml/dsssl i) DSSSL =%
DocBook fE3FITEf, , BFEfE DSSSL /i
docbook-utils | V:0.4,1:55.6 | 287 xml/dsssl B HEMI (HTML, RTF, PS, man, PDF) i
docbook2* 54

Table 11.9: DSSSL T E%I3%k

R

s

GNOME [ yelp 13 11AE8A 77 (A EHEER DocBook XML 1R , BRRAE UK X EIFEERIER.



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/zh-tw/Java
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
http://qa.debian.org/popcon-graph.php?packages=dbtoepub
https://tracker.debian.org/pkg/dbtoepub
https://zh.wikipedia.org/wiki/Standard_Generalized_Markup_Language
https://zh.wikipedia.org/wiki/Document_Style_Semantics_and_Specification_Language
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
https://zh.wikipedia.org/wiki/GNOME
https://zh.wikipedia.org/wiki/DocBook
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11.2.3 XML ZEHZH

ERTENFZE , e HEEIIZIN HTML 3 XML EX,

EL) MATE AN #AA

man2html Vol 112 | 142 | MAVTFWE [ on EmeEs) nTML mssins (e
..... i %98 (F1E CGl)

doclifter 1:0.05 487 troff — xml troff £ DocBook XML HEfa s

texi2html V:0.2,1:2.9 | 1847 | texi— html 1% Texinfo 2] HTML fREEiazs

info2www V:0.8,1:1.5 | 76 info = html 7% GNU info 2] HTML f&E#zy (I CGI)

MSWord - | 1&%# Word #&3XE] HTML, LaTeX, F&HER

V:0.2, 1:2.5 733
w AR | SRR,
unrtf V:0.3, 1:3.0 159 rtf — html % RTF 2] HTML ZREHR s
IR TR
Wp2X 0.08 200 WordPerfect . WordPerfect 5.0 #1 5.1 f§2ZZ1] TeX, LaTeX, troff,

FEER GML 1 HTML

Table 11.10: XML E¥HEER T AR

11.2.4 XML EEHeE

HIRIE XML ) HTML FEE |, {RAESREIREFIA XHTML , XHTML 2 —EA8E ARELK XML $ITH, XHTML BESa#K XML
THEHE.

XML #ERKEEEMEEFITHEIEN URL WM | BESANIRE.

e TTE FON | ThEE B
E 7N
libxml2-utils | V:55,1:207 | 211 | xmlwhtmlo h&@%ﬂmtﬁ@m XMLTESFHITH GEERE , £
JIL-
tidy V:0.9,1:7.2 |79 xml o html o XhtdTML ;E/Hé*ﬁﬂi%ﬂgitﬂz
weblint-perl | /O0% a2 | = FBIA HTML (NS RERIRIG S 28
linklint }(504%6* 343 | AT | hEAAEAS T AR ST %

Table 11.11: XML EWFIENTA3FR

—HEEM XML AR, BRIMZCHINE S | REEFER XSLT SR EVEHR .

11.3  HFhR

Unix £ troff F2XNRFEM ATET AT 3K, TAMAMMEERR. RERRIELFHEA.

Donald Knuth B8R/ Tex BIEFE s KNHIR TA M EER _EAIZRE, HY)ZH Leslie Lamport BIEEH) LaTex {F154F
FETTUE AT{ERFIR Tex K5EKTNEE.

11.3.1 roff HEhR

BgmERL , roff B Unix EEBRXFRIERSG., &R roff(7), groff(7), groff(1), grotty(1), troff(1), groff_mdoc(7),
groff_man(7), groff_ms(7), groff_me(7), groff_mm(7) #1"info groff”,

LHLF grof f EBSBAIE | MREN"-me” EEIESHMBEREI— M ENTESE T , ERER"/usr/share/doc/groff/



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
https://manpages.debian.org/unstable/xmllint(1)
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
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
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
https://zh.wikipedia.org/wiki/Roff
https://manpages.debian.org/unstable/roff(7)
https://manpages.debian.org/unstable/groff(7)
https://manpages.debian.org/unstable/groff(1)
https://manpages.debian.org/unstable/grotty(1)
https://manpages.debian.org/unstable/troff(1)
https://manpages.debian.org/unstable/groff_mdoc(7)
https://manpages.debian.org/unstable/groff_man(7)
https://manpages.debian.org/unstable/groff_ms(7)
https://manpages.debian.org/unstable/groff_me(7)
https://manpages.debian.org/unstable/groff_mm(7)
https://zh.wikipedia.org/wiki/Macro_(computer_science)
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S E AT AN | BEsEER s

texlive Vi1 127 55 (La)TeX FRRHR . TAEEAISIENE) Te B R m
1ilypond V:0.5,1:5.2 | 16924 | (La)TeX B EEHERR

groff V2, 1:24 16514 | troff GNU troff IR FER

Table 11.12: HHAR T A K513

SN
"groff -Tascii -me -"#H7EH ANSI EBRBERAI T, NRIRAEE manpage K BFAZH F1"_" , 7
B FiE{XfE4"GROFF_NO_SGR=1 groff -Tascii -me -7,

AN
IMRABEFLR groff AR FAERPRHF_" , FA"col -b -x" KBEE.

11.3.2 TeX/LaTeX

Tex Live #8124 T £HBK) Te EEAAME. texlive STAAR TeX Live FK—ES , ERE BB HEEH.
BB TN TeX 1 LaTeX 25K,

* The teTeX HOWTO: The Linux-teTeX Local Guide

o tex(1)

latex(1)

texdoc(1)
texdoctk(1)
"The TeXbook”, ¥E& Donald E. Knuth, (Addison-Wesley)

 "LaTeX - A Document Preparation System”, {E3& Leslie Lamport, (Addison-Wesley)
 "The LaTeX Companion”, ¥E#& Goossens, Mittelbach, Samarin, (Addison-Wesley)
ERREANHRIRE. 7% SCML EIRFIEE/EARBETRIET A, lyx BRSAIRMHMA Lyx M texmacs KigH,

1Rt GNU TeXmacs #B& LaTeX 124 T IEH NEEHIFT R BRI A5 AREEIRIE , AMATZ AEF Emacs M Vim 162
HIRIanSAmEE 25 .

B ER EEIREFE.

e TEXLive Guide - TEX Live 2007 ("/usr/share/doc/texlive-doc-base/english/texlive-en/1live.html")
(texlive-doc-base fu)

* Latex/Lyx I—{Ef§EF55]
« {7 LaTeX EITXERIE

EHEAEE AR | TeX BRFe L, RINALE"/etc/texmf/texmf. cnf” H3EA0 pool fA/)N (BEREYVIHIEREE 24
#EE"/etc/texmf/texmf.d/95NonPath” I H#{T update-texmf(8)) ZRASE T .

)

"The TeXbook” i) TeX FIARETT AL texbook.tex i) www.ctan.org tex-archive 3425 F T, HIERBETHRAZ
B FEREETES. FRIERNIEHFMEE 7 25 10 /TR T X HFIE \input manmac \proofmodefalse”,
FATRAA tex(1) ZREEIRESCHF. Fa@ZER LB HIEAE (BH Donald E. Knuth BRHEME) A Z{E LR LR
A, BRAR AT RIAIEHE BLE Tex M ARIFHGIF !



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/lilypond
http://qa.debian.org/popcon-graph.php?packages=lilypond
https://tracker.debian.org/pkg/lilypond
http://packages.debian.org/sid/groff
http://qa.debian.org/popcon-graph.php?packages=groff
https://tracker.debian.org/pkg/groff
https://zh.wikipedia.org/wiki/轉義序列
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://manpages.debian.org/unstable/tex(1)
https://manpages.debian.org/unstable/latex(1)
https://manpages.debian.org/unstable/texdoc(1)
https://manpages.debian.org/unstable/texdoctk(1)
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://manpages.debian.org/unstable/update-texmf(8)
https://www.ctan.org/tex-archive/systems/knuth/dist/tex/texbook.tex
https://manpages.debian.org/unstable/tex(1)
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11.3.3 ZXHPENFHE

TREESA AN TMEE —EFE S EENRM_ LIRSS IED T B

$ man -Tps some_manpage | lpr

11.3.4 EVFME

HE AL roff AR FME (manpage) BFAEN , EHE 6 — LA ERARELFREA.

S TE XN | BAsERA) Ll
docbook-to-man V0.6 156 | 189 SGML - man| 1 DocBook SGML %I roff FIFBEEETFESHEHR
""" FME ax
help2man V05, 1:6.2 | 542 t;%tﬂ_ma” &)@ —-help BHEBLFFHENTA
info2man e 134 g%%man #% GNU info %1 POD S B ftf
V:0.06, text - man e - N
txt2man 0,65 112 HE JEATEER) ASCH XCFE L ATF M EER

Table 11.13: By FMERNTASIF

11.4 WJENRIKER

1£ Debian Z#t , AJFIENAIERLE PostScript /8=, ¥ IE PostScript ENZR# , 18 Unix SIED AL (CUPS) 1§ A
Ghostscript {EAHZ =Y RIEFE.

FERILM) Debian R&EF , AIFIENER , LATRAR PDF #3aR7R.

PDF t£R8E%E A GUI (BEERENTE) KR LRER , ENHBRIEE M ABIETE) GUI (BEFRE M)
R ILHE |, bkan Evince #1 Okular (2 R &6 7.4); ARIRAZIEERS | bban Chromium,

PDF &R aE5{F A Lo & T B 4wEE |, bban LibreOffice, Scribus # Inkscape (2 R.&1 11.6).

N
RAESIF GIMP BEE PDF #5838 , WAESMSHR 300 dpi ERMMRATE |, 1§ PDF #A PNG 183, EREATAES
LibreOffice 5 RE i , AREERRIEER—EIIERNERSIENE L.

11.4.1 Ghostscript

BRI ATENRIB ERHKAZ M2 Ghostscript PostScript Hi2% , Easfat i %.

I
"gs -h" BEFAREZR Ghostscript KIFRELE.



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
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
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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L MTE NIEL
ghostscript V:137,1:557 | 177 GPL Ghostscript PostScript/PDF Eazas
ghostscript-x V0, I:114 88 GPL Ghostscript PostScript/PDF HiZgs-X BB/ 15

Tibpoppler156 V14, 1:21 4989 | PDF JEZ[E (xpdf PDF BlE N X)

libpoppler-glib8t&470, 1:300 | 576 PDF jE4E (FEH Glib RIL=ZRE)

poppler-data V:147,1:579 | 13086 | Fijt PDF JEZEER) CMaps (CIK Xi& : Adobe-¥)

Table 11.14: Ghostscript PostScript H:£28%%

11.4.2 &1#f{E PS 2 PDF tgX

RAEEFA{E A Ghostscript ] gs(1) K& HMME PostScript(PS) BRI BHEX 4 (PDF) fEX.

2|

B

gs -q -dNOPAUSE -dBATCH -sDEVICE=pswrite -sOutputFile=bla.ps -f fool.ps foo02.ps

gs -q -dNOPAUSE -dBATCH -sDEVICE=pdfwrite -sOutputFile=bla.pdf -f fool.pdf foo2.pdf

)
PDF ERBRENEBEFEAENRERER , EAH ERTH —LESMFMARTBRAE T 1 PS #53X.

J2R
YIS SFIRER , psmerge(1) FI psutils fIrhRUEATS 4 7ERRIR PostScript SHHIFEMRA . pdftk AH
pdftk(1) ZE5EER PDF SCAFHIBHE R 2 1RIF AR,

11.4.3 RIEATENRIERHK A
MTFREEATENRIERM T AR,

11.4.4 FJ CUPS FIjE[]

Unix IBFZIEDARZE (CUPS) RE Ip(1) F Ipr(1) T6-SHBRMH T B R RIIEDERHIEIA.
TRATAE TS ITE S I — MBS ED 3 A K] BASHIER.

$ lp -n 3 -0 Collate=True filename
$ lpr -#3 -0 Collate=True filename

{REEZIEIB”-0 number-up=2","-0 page-set=even”,”-o page-set=odd”,”-0 scaling=200",”-0 natural-sca]

FEENRMIETARE — D ERENFMIRME | FHARX 2 RI5<433ENFIIETR,

11.5 EjfFERER

TIUEBF B R AR AHTE T FRAAREK,

N
ANREB R P n] UECEE A IMAPA mRR:S , ASABMARERIMIBR iRAS 4 IMAP4) {7 fRa% 7 AR BACER AL 2R
BEMH ARG AEEBLH K.



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/libpoppler156
http://qa.debian.org/popcon-graph.php?packages=libpoppler156
https://tracker.debian.org/pkg/libpoppler156
http://packages.debian.org/sid/libpoppler-glib8t64
http://qa.debian.org/popcon-graph.php?packages=libpoppler-glib8t64
https://tracker.debian.org/pkg/libpoppler-glib8t64
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://manpages.debian.org/unstable/gs(1)
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://manpages.debian.org/unstable/psmerge(1)
https://manpages.debian.org/unstable/pdftk(1)
https://zh.wikipedia.org/wiki/Common_Unix_Printing_System
https://manpages.debian.org/unstable/lp(1)
https://manpages.debian.org/unstable/lpr(1)
http://localhost:631/help/options.html
https://zh.wikipedia.org/wiki/Internet_Message_Access_Protocol
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S TR XN | BEsERR ;]
. V:109, | PDF LA : pdftops, pdfinfo, pdfimages,
poppler-utils 1467 756 pdf - ps,text, pdftotext, pdffonts
psutils V:4, 1:49 34 ps - ps PostScript fEXeER T R
poster V:0.1,1:11.7 |57 ps - ps H PostScript BER{EREL G
enscript Vi1, 111 o138 | €Xt-ps, =LY, ASCII X F % PostScript, HTML, RTF gk
html, rtf Pretty-Print
"X F 2] PostScript’ iR HLZHER
2 V:0.7,1:7.0 | 41 -
azps 0.7, 1:7.0 09 | text-ps SHEFENFE
pdftk Vi, 121 28 pdf - pdf PDF XH&ERTE : pdftk
htm12ps V:0.2,1:1.7 | 256 html - ps & HTML %] PostScript F&E gy
gnuhtml2latex |V006023 26 html - latex | & html 2| latex fEERzs
: . IR LaTeX XHFEJEE#M Microsoft Word ZEER ]
latex2rtf V0.1, 1:12.9 | 495 latex - rtf RTF A0S
7k ] -
ps2eps V-1, 1:31 95 0s_eps gﬁ;}?ﬁigcnpt ZJEPS (Encapsulated PostScript)
e2ps POOL 1104 [ textops | W ESARESIIERTE] PostScript B
impose+ V:0.1,1:11.5 | 118 ps - ps PostScript TH
- V:0.01, FRIFENEF £ RFE, (C, C++, Java, Pascal,
trueprint 1:0.08 148 text-ps Perl, Pike, Sh, #1 Verilog) £l PostScript, (C325
pdf2svg V:0.2, 129 |33 pdf - svg PDF o] 7R A £ B IS IR 2y
pdftoipe I\_/é)oé.&z, 70 | pdfoipe | # PDF %I IPE's XML fRtfite 52
Table 11.15: FEIEATENRIERIK T ASIR
S E ATE INEE i
sharutils V:2,1:28 1436 | EfF shar(1), unshar(1), uuencode(1), uudecode(1)
mpack V:0.8,1:7.9 | 109 MIME AmhSANfERS MIME &5 mpack(1) 1 munpack(1)
fi2E MIME B R"application/ms-tnef” , ZZ#%
tnef V:04,1:4.1 103 -tnef p
ne me-ine WL S
A T =1=] vl i3 oo,
uudeview V02,118 | 105 | @k PI U ARHgHS = AR5 uuencode,

xxencode, BASE64, quoted printable 1 BinHex

Table 11.16: BB EREHRREES RS &



http://packages.debian.org/sid/poppler-utils
http://qa.debian.org/popcon-graph.php?packages=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
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
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
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
http://packages.debian.org/sid/pdftoipe
http://qa.debian.org/popcon-graph.php?packages=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
https://manpages.debian.org/unstable/shar(1)
https://manpages.debian.org/unstable/unshar(1)
https://manpages.debian.org/unstable/uuencode(1)
https://manpages.debian.org/unstable/uudecode(1)
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
https://manpages.debian.org/unstable/mpack(1)
https://manpages.debian.org/unstable/munpack(1)
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 BEpHERIER

B (SMTP) BN FRMIRSA 7 BN FY, —HEAHIERM 8 (XA ZEKHER Multipurpose Internet Mail
Extensions (MIME) 4848 £ FIGEMHETRE M MRIRNF T EMmIEE) 7 g, (BRFRK 11.2),

PREEREPHA IS IR mbox , BE MK RFC2822 (F3 RFC822 S 4T) K&, 2K mbox(5) (A mutt #igEzfit).

HRECNEES, AR E{TEE 8 T , "Content-Transfer-Encoding: quoted-printable” il 1ISO-8859-1
FILEIEE W AREN . 20 REONCF B AmAS A UTF-8, Rt T £ 2 7&K , A Content-Transfer-Encoding:
quoted-printable” #24EM.

HHINHEE |, 4K Content -Type: text/plain; charset=IS0-2022-JP" BE #BREMERRIFLFELE 7 L.
BEZNHMR AR EERBEETHER TER | Shift-JIS RESXEF, IRHBEECFRER UTF-8 4t R EHZ 8
&KX, £/ Base64 B2&EH. HEDMES HWEBEMMEE.

)
FARARIAE Unix BR324 7] DUE 1B — B R4 IMAP4 JR#IEAMIE Debian & FimaifH , -5 LUEIBHATIRK
IMAP4 RIS HASER(HE RIS

)
MRIFEAHEEHRHERR , B—HIBEMBEIE] mbox #&FPLELT. % mutt(l) ERZThEERNE FigfEa L
fEFEMNTT RIS SRIRIE.

#RATA{#E A procmail(1) F0 formail(1) IEERAE N D 2 BIRLE — B4
F—HERESE AR B mpack KFEEM munpack(l) 154 (HERFRNTER) FEF MIME MRIENE.

11.6 EFEERILA

BER1% gimp(l) EENBENERELEIEFIRKAN |, 1818 imagemagick(l) BHERIE4S ST AERIELEEELEIR
FEEERBRAN.

B EEREMEENE R B T ATRNE R EREN(EXIF) , EREEE JIPEG R BRI _LNE—Ltor ERHE
#. CREAREANBE. RRIAMEESE R EM.

The Lempel-Ziv-Welch (LZW) I8 SR BAERF BT . F/8 LZW BEARNKBEEE SRR (GIF) TAIRAE
AJPAFE Debian A% FEHBRERT .

Er N
RATHH BN B NS EIRIE 23 7T ALE Linux LIBi8 USB #FEEE R LIME , F AT BIEHsE
RAGEHRAY B FAT R A% , %46 10.1.7,

11.6.1 EFEERIE (JTEkiEs)

Ti;{fzﬁk%ﬁi’%&ﬁ% aptitude(8) #F A AR T AM—(E1F A2 R, “Debian 24 T A AEER e IS BATE sEs(ER
Foh—fElicEh.

IR
1£ aptitude(8) (2% 2.2.6) PHAERKIENR~Gworks-with: :image” KEAESHELTA.



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://manpages.debian.org/unstable/mbox(5)
https://zh.wikipedia.org/wiki/Base64
https://manpages.debian.org/unstable/mutt(1)
https://manpages.debian.org/unstable/procmail(1)
https://manpages.debian.org/unstable/formail(1)
https://manpages.debian.org/unstable/munpack(1)
https://manpages.debian.org/unstable/gimp(1)
https://manpages.debian.org/unstable/imagemagick(1)
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://manpages.debian.org/unstable/aptitude(8)
https://qa.debian.org/developer.php?email=pkg-phototools-devel@lists.alioth.debian.org
https://manpages.debian.org/unstable/aptitude(8)
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L TATE XN | BEsERA) B
education-graphics0.32 25 fggg’ ,,,,,, PRI SRS 8 F BT TR,
open-font-design-lthodkit | 9 ttf, ps, - RN FIERE TR E

Table 11.17: EEEK TASIR (Jcikies)
IR AT AN | B At

= (2
gimp Vi34, 1:211 | 32779 J)i (Rl GNU B REIEFE
EBE (EhfE | A SANE IER GTK HlnEENE CRIERF
V:9, 1:128 1512 | o SRl i
xsane /&) BUB S HRMAE T)
scribus Vi1, 1:12 32415 | ps/pdf/SVG/-{- Scribus DTP #ptEzs
libreoffice-dray V:79, 1:1410 | 10989 | B ([AF) | LibreOffice B/ AE {482
inkscape V:12, .75 112538 EIE (M=) | SVG (R IHRmERETE) Mtk
dia Vi1, 1:16 3801 | BB (ME) | BRAmiEa (Gtk)
xfig V:0.4,1:84 [ 7951 | B (M%) | ZEEE A~ , BEORRNERCZEGAE
gocr V:0.4,1:3.7 | 549 image - text | % OCR 2
eog V24,1137 | 10522 | §2% (Exif) | Eye of GNOME 3% BIEf25\,
gthumb V3, 1:112 5162 | & (Exif) | & ZE (GNOME)
geeqie V:3, 11 2907 | & (Exify | EiX GTK R B S e
shotwell V14,1241 | 6334 | % (Exif) | BEMEA &1 (GNOME)
gwenview V:39, 1:1114 | 6000 | & (Exif) FBlEss (KDE)
kamera 114 992 | ®#% (Exif) | KDE ERXIEBRSAERER E FEkiE
digikam V:15,1:82 | 325 | %% (Exif) | AR KDE R ERENB B AR eEs
darktable V3, 1111 35876 | & (Exif) | W ERESGE
hugin V:0.4,153 | 6481 | ¥R (Exif) | EFEFR &M
Tibrecad Vi1, 113 9164 | DXF , - 2D CAD B F4miRas
freecad Vi1, 1119 112 DXF , e 3D CAD BEF4miRes
blender Vi2, 1:19 169320 E)/lsrn]/?ﬁ TIFE | missrEn 3D 4ite s
m3d yooL 4123 | 3% O% | 3534 OpenGL g 3D ALK
fontforge V:0.5,1:5.6 | 4049 | ttf, ps, - iR PS |, TrueType 1 OpenType 72 4EE 25
. V:0.01, A1 TrueType FEIAARE B &/ NFIR [REXAT B9

xgridfit 10.10 878 ttf Fast

Table 11.18: BEEM LR (GUI BIEERE ) Fik



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
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
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 EEERTLE (GUI BEMERENT)
T3 GUI (BRAERENTE) MER SRR MR fSIE T BRI aiEE 7 HRMRBk.

11.6.3 EEEKR LA (CLI 4431

T3 CLI (d43) WEFEEN SR, MmeEAEE TRMEE BmE T a0k,

11.7 AREANERSHRTA

EEAFZHMANER RN TR, 7£ aptitude(8) (2%& 2.2.6) #EAERFKENX"~Guse: :converting"” K&

RAAN FRIE RS .
REESMIEB AN FATE L1 RPM A8NBFIREUE K.

NBE

$ rpm2cpio file.src.rpm | cpio --extract



https://manpages.debian.org/unstable/aptitude(8)
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ENEL TR XN | BEsERR B
& (2
imagemagick V:7,1:273 81 3)@ (Rafe B EEFE
i i =T (2 N . s
graphicsmagick V:1.1,1:8.4 | 5945 7—;F/ (Rl MR IEIEAEN (imagemagick JRAH REK)
=T (E
netpbm V:26, 1:283 | 8435 3;/ (R BENHKERT R
- - : : . : SMBERZRIERIEI (HEIF) E JPEG, PNG
libheif-examples V:0.3,1:3.5 | 503 heif . jpeg(bit BPY AM #%3% , BB heif-convert(1) £54
: : - - | MS Windows TRk Alifiree A PNG &3 , 5&
icoutils V:3, 1:33 221 png — ico(bitm PNG #&atasiy, &R m L (favicon.ico)
pstoedit V:2, 1:137 1075 pgslpdfalmageﬁbsntScrlpt Al PDF SRS T Awbi £ B PR
E? . #ds (SVG)
libwmf-bin V:4, 1:80 149 g;ndowsllmage\(lﬁldows TOHER (MEEFEER) BT A
fig2sxd I\/001(()52 158 fjig)_’ sxd(i iR XFig 183 % OpenOffice.org 48 &=
unpaper V:2,1:16 417 image - image £ 1F OCR it Em LA
tesseract-ocr | V:8,1:33 2209 | image —text | AR EMEE OCR 3[ZHRE OCR #HiZ
BOZW| . AR R ~ s
tesseract-ocr-engv:s, 1:33 4032 | image - text 9:_?;'*’5‘*4 + RIS HY tesseract-ocr o
ATRZRK
ocrad V:0.2,1:2.3 | 608 image - text | %2& OCR E9E
exif V:3, 1:50 335 %% (Exif) | BB~ JPEG I5E&FH EXIF BARFESITE
exiv2 V2, .19 429 | B%& (Exi) | EXIFIPTC BN EELE
exiftran Vi1, 111 81 TR (Exif) | SEBRERAARER jpeg BRI
7K FE W
exiftags V03,127 | 300 | ¥& (Exif) ﬁ%&ﬁ*ﬁmﬁﬂ JPEG A Raftit Bxif AREH R L
exifprobe V:0.2,1:2.1 | 506 | ¥% (Exif) | CBHEE A FRBUTE R
1 Is
dcraw V:0.7,1:7.3 | 428 'Erg;igep(pﬁrf” IRRE A B REAT KA
findimagedupes V:0.1,1:1.0 | 76 image - fingerpgid| AUk EE X
ale VOOL | a50 | image . image &Gt SR AR # PRI LB 5
imageindex V:0.1,1.1.2 | 143 | image(Exif) - MHEFEF & 5P HE HTML 1558
outguess I\/009190 230 jpeg,png 1@ FIf¥ Steganographic TR
jpegoptim V:0.5,1:6.0 | 59 jpeg ={Ek JPEG 18X
optipng V:2,1:39 187 | png EW PNG 18X , BXERM
pngquant Vi, 11 62 png BIEW PNG 8% |, BREFAR
Table 11.19: EEERTA (CLI 65431) FIFk
b T AN | BEgERA) ;]
alien Vi1, 1:113 150 rpm/tgz — deldl FESMRKIER A iR A Debian #is
i : LB EFE (FEHARIT) BERE—/ JIS X 4081
freepwing 1:0.02 447 EB - EPWIN(’ifgft (EPWING V1 T4 )
calibre V:6, 1:24 66260 | any - EPUB | EfFZE s IEEIE

Table 11.20: NEIFE AN SRR T A5



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
https://manpages.debian.org/unstable/heif-convert(1)
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
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
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
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
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

ATy

BT —L Debian ZGFREN , EEE PRGN AIRE TR ESRE, THEESEENEEafidy
HER ST

Z# manpages # manpages-dev 2% , AfPUAIRETman £ EEFMEFHSEEN. KT GNULTH
AR ERZ 1 , TTRUBBIETInfo FEFLTMEES X2 HE, KL GFDL Baff gkl DFSG X A3%A , Fild
YRAJREZELE main AEFHEE contrib #l non-free A8 FEAL LR EM.

a5 BIERRAEHIR S TR, 8R4 105,

A

REftest tEE T HTIAE AL T , B shell RNEA test 154,

RS
==

RAT DB IR RS 2 AR FF B4R E " /usr/ loca 'Sk /opt’ B % , EHR AT LU S SR AR ARFE i,

N
“HRER 99 R HARERBI ] AR RIR I B IR R FERE S TS A,

12.1 Shell }4<

Shell {17 216838 FTEAEMATHITHRICA HF.

#1/bin/sh
. command lines

SFE—1TTEUARER I B TIE (S AH shell fi#FE2R.

RATE shell TESMBMERITINER SRR Unix RA2 WA TIER, EHEH L shell FBIERETHIRR. HE Shell $
i%" (https:/iwww.greenend.org.uk/rjk/2001/04/shell.ntml) , AR EERH Y,

A% shell TERK (2RE 1.5 6 1.6) , shell WASSARERSH. HAFBEIRS.



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 35 M

AP IS5 CMEEET UBIBER POSIX shell (2RF&HE 1.13) RHIT.

o TERRAYAEE BN POSIX shell "/usr/bin/sh” & —{@#g@ZE| /usr/bin/dash RFFRELSE , WHFE R ER.
o FEERME BN POSIX shell 2 /usr/bin/bash,

¥ hsmEs EA bashisms (bash 1k,) 543 zshisms (zsh ft) :EIRH shell T8 , FERTESHSTERTE POSIX shell
ZEEBBtEM. ROTRAER checkbashisms(1l) HHEEITIRE.

1784 : POSIX JEZZ8 % : 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() { ---}
JUEBRHIRE - "\377” T7OERHREEN - \xFf”

Table 12.1: %Y bashism :&i%%I|3R

fEf"echo” IESNRHR FELEUTRERE , AAMRIBNZE shell MSMTESHAE , ENERBEER.

o BERAERRR - 0" UM S EIE,
« BRETHRPERASRFS , AAIIRE shell RE , sHEEZERAERBA—K.

)z
BB -n"EIAY AR POSIX 35k , (BEECHRIZIER.

N
MRFAERAEME TP RABERFS , A'printf” 154 "echo” 154,

12.1.2 Shell 2%

$E5E Y shell 28 7E shell WAE @ A,

shell 2 =l

30 shell 2 shell TE&H5K) & T
$1 E—1@ shell 2%k

$9 9 & shell 2%

$# NEZEBHE

||$~k|| ||$1 $2 $3 $4 L

II$@II ||$1Il II$2|I II$3II Il$4ll eee
$? I —XFES BB & AREERS
$$ 118 shell F§4-HEH) PID

$1 RIIFRIARE =T PID

Table 12.2: shell 2#%I%&

WT IR BRLIENESNZBIRE.
PA IS Lt B L ERR AR,



https://zh.wikipedia.org/wiki/POSIX
https://manpages.debian.org/unstable/checkbashisms(1)
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BHFRRIAEN NE var BHERCEHEER | R var BBRBWREHEES
${var:-string} "$var” "string”

${var:+string} "string” "null”

${var:=string} "$var” "string” AHIT var=string”’)
${var:?string} "$var” 7£ stderr FEA/R"string” (HEEE M)

Table 12.3: shell 28 BEII3R

o B FRIEK var BEFEERES
« BB ERRK var EREFEN , TAAST

SEHBREX HEFR

${var%suffix} MIERLR var 4R/ suffix Fz/NLECARTN
${varwksuffix} MIERGLR var 2R/ suffix R AULECART
${var#prefix} IR var BHEER prefix &/ NLAE
${var##prefix} MRS var BHSAR) prefix ZR RULECAETC

Table 12.4: EE shell 2EE#3F

12.1.3 Shell {&#5E%)

FETE AP G EHBIREARRE | BT AR AR AIE .

o ATH : 0 ("True”)
« 5B : 9E 0 ("False”)

i
"0 shell HRERIPIEER True , STT°0" 72 C AR &R A False”,

*
[ IR test FESRFEN , BIHEE]” Z MRS EARES—EFRFRRI.

W AR B R CIBNENHRHEIA.

e "command && if_success_run_this_command_too || true”
e "command || if_not_success_run_this_command_too || true”
« MTRRE LTI

if [ conditional_expression ]; then
1f_success_run_this_command

else
if_not_success_run_this_command
fi

EEREN || true’RFBEM , EFTUMRFIEE shell 15 SEER/IVIMER T - e BIAM R IFIY R & FEZATES
HBIRH .

BWEBNBRERATORATF A& -eq", "-ne”, "-1t", "-le”, "-gt” FI"-ge”,
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R Bl {EE s B T IR
-e file file 71&
-d file file Y HE—HH %
-f file file ZHY HE—EZSEEE
-w file file FEYH R
-x file file Z4EX H o[ 9T
filel -nt filez2 filel Z&EL file2 F
filel -ot file2 filel E&TL file2 &
filel -ef file2 file1 F1 file2 MRS & _EI HBEMBEK inode 4%
Table 12.5: fE&HFRRAP EITIER LR
RN [Bl{EE s B AT AR
-z str str A REAT
-n str str IREAAZ
strl = str2 str1 F0 str2 }5E
strl 1= str2 str1 0 str2 ~FAZ

strl < str2

strl HBFE str2 Z a1 (BURIARE 5 IR%)

strl > str2

str1 HATE str2 218 (BURIFESIRIR)

12.1.4 shell EFE

Table 12.6: fEMFRRAFEITFHRILE

BB AR POSIX shell KRB,

"while condition

"until condition

"for x in fool foo2 ---

4

4

; do command ;

; do command ;

; do command

"break” A AR T,
"continue” AL AAREHEAIA T —/XIEHE.

done”,

done”,

; done” , OB € fool foo2
&’condition” AEHF

& condition” A{REF

SEERHIT command”,

SEHRHIT command”,

R

CRESPRBEERARTTUR seq(l) BIRHKAER ool foo2 ...

N
S RH 9.4.9,

12.1.5 Shell IBiE5t8)

HIE shell fp R F—LE RAIRIZEY , TTREAERINTESIENBITIRIZF R,

o HWHA"SUSER”, {#f"$(id -un)”
o HIA"SUID”, (FA"$(id -u)”
« ¥TA"$HOME” , £/ $(getent passwd "$(id -u)"|cut -d ":" -f 6)” (EEMIEL 4.5.2 TLE)

<" IR B IT command”,


https://zh.wikipedia.org/wiki/C_(programming_language)
https://manpages.debian.org/unstable/seq(1)
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12.1.6 shell 543K EIR)EF
shell KB TFIRIER 3K IR —(BIE 4 HE.

* shell ZEE—1T.

s MRZITREE"-"3k' "', shell HZITRE I EITH4A/EA—(EIZH (one token) (35T : one token 2%5
shell R —EsEHBETT)

« shell BB TFIARIITHRRHERA NIRERS (tokens),
- TAFI : THE tab BITH
-JLFTL:<> | ;& ()
* shell GHREG—EAARRA" " 3" ... " ) token PRRBFRARENITA.
- RBZF : if then elif else fi for in while unless do done case esac
o shell BRI " 8" ..." FHHIA.
* shell REAANAZRA" " 3" ... " FHIFIRAR.
- "~ L ERERENRE 8%
- "~user” - user KRB %%
o shell ®ARGRA " ... " FREHREATHE.
- 485 : "$PARAMETER’ 5{"${PARAMETER}"
o shell BEIAAIIA' ... " PHFESEIR.
- "$( command )” - "command” K&
- " command ” - "command” f¥j#t

o shell AR """ ..." R glob BKEEHALENES.
- * - {HAFTT
- ? -~ —fB¥FT
=[] - R FIFIT
« shell X FFIHHEATESLBIT.
- BRRER
- NEFES
- “SPATH' AT TR
« shell B F—AT , WRRISENEFLEABIREITRIE.
| WPNES WRIRAVRM,
£ shell FEfT set -xX"ZifE A" -x"RIERKEN shell ATRAGE shell BN FTEBITHHES . EHRERARIER FTEN.
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LG mTE X/ | EREA
dash V:928, 1:998 | 207 /INFIRE) POSIX #87 shell , 3 sh
: V3911, .
coreutils 1000 17994 | GNU #%/> LA
V:780,
grep 11000 1297 GNU grep. egrep fl1 fgrep
V:758,
sed 11000 987 GNU sed
mawk V:487, 1:998 | 295 /NFITRE) awk
debianutils V:936, 1:997 | 225 FA7A Debian & fELE
bsdutils V:450, 1:999 | 334 *} B 4.4BSD-Lite RERE L E
bsdextrautils V:754, 1:861 | 378 *} B8 4.4BSD-Lite RERSMNAOTE
moreutils V:17,1:39 232 ZASMA Unix THE

Table 12.7: A& 4 shell 15445/ NUE AR ML A

12.1.7 FIi4 shell #5415 EAFER
AT {ERH shell F2X4E Debian RZ#_ L& e A B o] #BAEM | RIEZ R F A LERNEIEa gt EREK.

« "aptitude search ~E”, 5|4 WEREIEME,
« "dpkg -L package_name |grep '/man/man.*/'", %4 package_name EFEBFTIZAH man Fi.

EFTIN
{&% moreutils AJREANTELE Debian Z4b , (B ERMET —HBHK/NEX., REFEEN—ER sponge(8) , &
FEEERRNERNE , ©edEE 1T,

2R 1.6 KBIF.

12.2 ﬁ**% f&nn = EF E‘]TE E%

ER#F AL Debian EEBNBIT—EES , REEELEMMBELESEOW. BEMRBESESNERE -

« £/ dash , REBEBERN , £/ shell FEREHS CLI a7 45723,
« £/ python3 , IREBAZHER , (RIETHBER.
« &M perl, tcl, ruby:-- , JNRFE Debian L HRAELES RIIRERERE , SRATREBEITHE.

WRBAFEAEKIE , ZRFPITRE | R URmZIESERERE S | (REMESITN.

12.2.1 [REEfRREMEEE S FES
Kb EiEdHR A A NGE AR E MR SR HETNRE,

« “dash -n script.sh’- Shell 54158 £H6E
« “dash -x script.sh™- iRt —1@E Shell 5415



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
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
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
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
https://manpages.debian.org/unstable/sponge(8)

Debian 2%

233/ 249

AT MTE NN
dash V:928, 1:998 | 207 sh: /NFIRE) POSIX MA/) shell , AR sh
bash V:892,1:999 | 7276 | sh: B bash-doc B2 “info bash”
mawk V:487,1:998 | 295 AWK: /NIFRE] awk
gawk V:250, 1:300 | 3289 | AWK: H gawk-doc BIZfEK“info gawk”
. ) a _ _ _ B/
perl V:673. 1:992 | 836 Perl: perl(1) DIX 1818 per1-doc # per1-doc-html IEEK
html 3244
libterm-readline-ymy4@8r1 | 439 GNU ReadLine/History ] Perl ##32E 4 : perlsh(1)
libreply-perl Yool%o 171 Perl #] REPL : reply(1)
. :0.02, .
libdevel-repl-per 0 55 237 Perl | REPL : re.pl(1)

. \ ‘n _ B /H N
python3 V700, 11973 | 80 {Ptlz/thon. python3(1) DAK &8 python3-doc BIZHEA html 3T
tcl V:22,1:1174 | 20 Tel: tcl(3) AR A tcl-doc AR AR E AR F M a f
tk V:17,1:168 | 20 Tk:tk(3) AKEIR tk-doc BIEENEFARNFWEH
ruby V:70, 1:157 32 Ruby: ruby(1), erb(1), irb(1), rdoc(1), ri(1)

Table 12.8: HiF<s HEJEIEEY3R

“python -m py_compile script.py’- Python $5§415:81546E

“python -mtrace --trace script.py”- (R#t—1& Python 15415
“perl -1 ../libpath -c script.p/’- Perl 3§4- 185815168

“perl -d:Trace script.pl’- iRt —1{E Perl 5455

ZE dash 72088 , BT HE 9.1.4 , E4RMT M bash BN EENRIRIE.

AT HE per LFERAE |, BT Perl ) REPLIRIE , © 4 Perl 1244t T Python %8{Mf¥) REPL (=READ + EVAL + PRINT
+ LOOP) IRi%,

12.2.2 {Ff shell 154551 GUI F2X

shell 64 1SEE5A 4 Ut AR RE—ER S| AR GUI (BEFERENME) X, BT — BB EERERAREE
A echo # read 654> K H &),

EICH] AT N

x11-utils V:224,1:549 | 651 xmessage(1) : E—EfRE PR~ —TGRNEEER] (X)

whiptail V:302, 1:997 | 61 1€ shell T T RENME BB ZIFREE AR (newt)

dialog V38, 1:78 520 € shell TESREFRAR{E A ZIFREE AR (ncurses)

zenity V71, 1:335 193 1% shell FES1EF B RBEEHE AR (GTK)

ssft V:0.02, 80 Shell F§4-15RIvm L £ (zenity, kdialog, and FF gettext (]
1:0.17 dialog £f4%)

gettext V:50, 1:1216 | 20468 | “/usr/bin/gettext.sh” FFEEN

Table 12.9: 5% (dialog ) F2RF13k

EEE—EBXIERY GUI F2NKBIF , (£EF—1E shel I6SEE LS ER S,
EETEAMSE zenity KEE—EER (FE:R /etc/motd) YHIRE.

EETESHEM GUI RiEhaSREFAIRED 9.4.10 3L,



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
https://manpages.debian.org/unstable/perl(1)
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
https://manpages.debian.org/unstable/perlsh(1)
http://packages.debian.org/sid/libreply-perl
http://qa.debian.org/popcon-graph.php?packages=libreply-perl
http://qa.debian.org/popcon-graph.php?packages=libreply-perl
https://tracker.debian.org/pkg/libreply-perl
https://manpages.debian.org/unstable/reply(1)
http://packages.debian.org/sid/libdevel-repl-perl
http://qa.debian.org/popcon-graph.php?packages=libdevel-repl-perl
http://qa.debian.org/popcon-graph.php?packages=libdevel-repl-perl
https://tracker.debian.org/pkg/libdevel-repl-perl
https://manpages.debian.org/unstable/re.pl(1)
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)
https://manpages.debian.org/unstable/python3(1)
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
https://manpages.debian.org/unstable/tcl(3)
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)
https://manpages.debian.org/unstable/tk(3)
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)
https://manpages.debian.org/unstable/ruby(1)
https://manpages.debian.org/unstable/erb(1)
https://manpages.debian.org/unstable/irb(1)
https://manpages.debian.org/unstable/rdoc(1)
https://manpages.debian.org/unstable/ri(1)
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
https://manpages.debian.org/unstable/xmessage(1)
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
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

Debian 2%F 234/ 249

#!/bin/sh -e
# Copyright (C) 2021 Osamu Aoki <osamu@debian.org>, Public Domain
# vim:set sw=2 sts=2 et:
DATA_FILE=$(zenity --file-selection --filename="/etc/motd" --title="Select a file to check <«
") 1N
( echo "E: File selection error" >&2 ; exit 1 )
# Check size of archive
if ( file -ib "$DATA_FILE" | grep -ge 'Atext/' ) ; then
zenity --info --title="Check file: $DATA_FILE" --width 640 --height 400 \
--text="$(head -n 20 "$DATA_FILE")"
else
zenity --info --title="Check file: $DATA_FILE" --width 640 --height 400 \
--text="The data is MIME=$(file -ib "$DATA_FILE")"
fi

IEFE(E A shell F545H) GUI BAARAHBERZFNGRAR., MRER—EHEEMERNEX , FEEEIRE
FRFELR.

1223 FEHR GUI (BRERENE) EREERMITA

GUI (BRBERENH) BEFTESERENEEL , seSMINEREGREBRABEREGDIT —LE RITA,
EIBENNFERTESNS , EFIAES AR E RBITIEE RANITA.

« ¥4 GNOME , £ R, NautilusScriptsHowto,

« ¥4 KDE , 2 5, Creating Dolphin Service Menus,

« ¥4 Xfce , 28 Thunar - Custom Actions #1 https://help.ubuntu.com/community/ThunarCustomActions,
« ¥4 LXDE , 2R, Custom Actions,

12.2.4 Perl 455154 MSHEIT

ATREER, sh FEERFREFHIT cut, grep, sed %, B8K. #FS—@EAME , per |l EATRIEERIEE
51, BRE), BTl Debian HFZ ARG AEETESMSE A perl,

SRR E T E—1T AWK F54 18 HEXFIE 1 Perl FEZEY).
awk '($2=="1957") { print $3 }' |

EFERTIIREE—T,
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" |

RE—EAMEMNSER. EALT THESHMKIEL Perl RFFE,

« TR AAIRIA,



https://help.ubuntu.com/community/NautilusScriptsHowto
https://develop.kde.org/docs/dolphin/service-menus/
https://docs.xfce.org/xfce/thunar/custom-actions
https://help.ubuntu.com/community/ThunarCustomActions
https://manual.lubuntu.me/stable/2/2.4/2.4.4/pcmanfm-qt.html#custom-actions
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s GAREBFR|FRHEEER,
« BB a4 3H#IA : perlrun(l) K Perl HIATTI
 Perl #2548 : perlvar(1)

SIRMER Perl H3RTH, BULRIR | 5 AFRFBEL S ANRBM BB RN, BRGSO

12.3 #marldsh = 2

N TE WNIE L

gcc V:153, 1:563 | 36 GNU C ZrEay

Tibc6-dev V:264,1:582 | 12676 | GNU C [& : PR EAiZaata s

g++ V56, 1529 | 13 GNU C++ Ay

libstdc++-15-dev| V:4, 1:23 25229 | GNU 1Z# C++ [ERRA 3 (BIEER)

cpp V:330, 1:718 | 18 GNU C TR

gettext V50, 1:2216 | 20468 | GNU BT E

glade V:0.2,1:2.7 | 1613 | GTK FHENEIEER

valac V0.2, 1:31 | 533 {# F GObject &A% fa{l C# BEES

flex V6, 1:68 1247 | LEX #§A ] fast lexical analyzer generator
bison V7, 172 3122 | YACC MBI 78 & flzx

Susv2 :0.04 16 BB E— UNIX & (RAE 2) "85 (FEREoUR)
susv3 :0.06 16 BEFE— UNIXRE (hRE 3) &1 (RaaisE)
susv4 :0.04 16 BB FE— UNIXIRE (hRAE 4) "B (GRREH)
golang 121 12 Go T2 aht = A o

rustc V:5, 119 13061 | Rust A% 225

gfortran V4, 1:49 15 GNU Fortran 95 #gr=as

fpc 1:2.3 101 B Pascal

Table 12.10: #mr=AHRdEAE a5 3%

BEHE, BETHE 1233 ME 12.3.4 , AR MUmERNIEVERR CESKmR  BEBMmESEHRE C

Th=

AR o

1231 C

RATLUER TRl EIRR R w2 A C FEGE S M nfEzt.

# apt-get install glibc-doc manpages-dev libc6-dev gcc build-essential

libc6-dev #&A8A , Bl GNU C [ , #{#tT CIREE , BEAET C f:GES it MIREAtERMESIFE,
2EENNT.

» “info libc” (C ERHZ%)
» gce(l) F“info gec”
e each_C_library_function_name(3)

+ Kernighan & Ritchie ,“C 2 i851:585 7, S5 _hR (Prentice Hall)



https://manpages.debian.org/unstable/perlrun(1)
https://manpages.debian.org/unstable/perlvar(1)
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++-15-dev
http://qa.debian.org/popcon-graph.php?packages=libstdc++-15-dev
https://tracker.debian.org/pkg/libstdc++-15-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/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_(programming_language)
https://zh.wikipedia.org/wiki/C_standard_library
https://manpages.debian.org/unstable/gcc(1)
https://manpages.debian.org/unstable/each_C_library_function_name(3)
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12.3.2 fHER C X (gece)

— B E KB Fexample. c’ o] PUBIB AT A XA Libm" E—it 4w A Al BITFE ‘run_example”,

$ cat > example.c << EOF
#include <stdio.h>
#include <math.h>
#include <string.h>

int main(int argc, char **argv, char **envp){
double x;
char y[11];
x=sqrt(argc+7.5);
strncpy(y, argv[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 0O,

by
EOF

$ gcc -Wall -g -o run_example example.c -1lm
$ ./run_example
1, 2.915, ./run_exam, (null)
$ ./run_example 1234567890qwerty
2, 3.082, ./run_exam, 1234567890qwerty

ATER sqrt(3) , WMAFA- Im"E4EKE 1ibc6 BAEAKE/usr/1ib/libm. so”, EREKIEERMI/ 1ib/”,
FE&A“libm.so.6”, BT “libm-2.7. so’B—EELE,
A Mad FHRE . BMERSE T %10s”, BIRERE T 10 EFIT.

FRE AR RIGETSIECELIR /R , bhan sprintf(3) F0 strepy(3), B RESHER , BANIREUS IS EMER
FERSARIE, 551E R snprintf(3) 0 strncpy(3) K &L,

12.3.3 Flex —{EF1FK Lex

Flex ZMA Lex FIRRFEIENITFEAERLES .
A AfEA“info flex’#1R flex(l) AL,
RZ BB RHIFEEF{E/usr/share/doc/flex/examples/ " T35, 1

12.3.4 Bison —{EE1F Yacc

f£ Debian ¥ , HHEHKILARM Yace HERBIEMER LR #47 3 LALR f#ATH4 A2 .

ENEL MTE NIEL

bison V7,172 3122 | GNU LALR fi##resE izs

byacc V:0.2,1:31 | 263 {B5F] (Berkeley) LALR fiE#T2sE 2%
btyacc e 247 | 33 byace MBI RS

Table 12.11: /8% Yacc ¥ LALR fiB#T 384 mi 32 %13

TTPAMER“info bison’#&R bison(1) HIZE,
HFREERMFED WM main ()" F"yyerror ()" B% , Flex @3 g main ()" Y yyparse()” , B XM T yylex()".
LEENRGT | AT REMLIE  BER— G,



https://manpages.debian.org/unstable/sqrt(3)
https://manpages.debian.org/unstable/sprintf(3)
https://manpages.debian.org/unstable/strcpy(3)
https://manpages.debian.org/unstable/snprintf(3)
https://manpages.debian.org/unstable/strncpy(3)
https://zh.wikipedia.org/wiki/Flex_(lexical_analyser_generator)
https://zh.wikipedia.org/wiki/Lex_(software)
https://zh.wikipedia.org/wiki/Lexical_analysis
https://manpages.debian.org/unstable/flex(1)
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
http://qa.debian.org/popcon-graph.php?packages=btyacc
https://tracker.debian.org/pkg/btyacc
https://manpages.debian.org/unstable/bison(1)
https://bugs.debian.org/1055082
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B R — B A B AR s T B AR BT
SEIRAPIRRIL example.y:

/* calculator source for bison */
%{

#include <stdio.h>

extern int yylex(void);

extern int yyerror(char *);

%}

/* 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); }

4

exp: factor

| exp OP_ADD factor { $$ = $1 + $3; }

| exp OP_SUB factor { $$ = $1 - $3; }
factor: term

| factor OP_MUL term { $$ = $1 * $3; }
term: NUMBER

| OP_LFT exp OP_RGT { $3$ = $2; }

’
%%

int main(int argc, char **argv)

{
yyparse();

int yyerror(char *s)

fprintf(stderr, "error: '%s'\n", s);

}

SEIR(PESL example. L

/* calculator source for flex */

%{

#include "example.tab.h"

%3

%%

[0-9]+ printf("L: NUMBER = %s\n", yytext); yylval = atoi(yytext); return NUMBER; }

"yn printf("L: OP_ADD\n"); return OP_ADD; }
printf("L: OP_SUB\n"); return OP_SUB;
printf("L: OP_MUL\Nn"); return OP_MUL;

{
{
{
{
(" { printf("L: OP_LFT\n"); return OP_LFT;
{
{
{
{

n_n

mxn

"y printf("L: OP_RGT\n"); return OP_RGT;
printf("L: OP_EQU\n"); return OP_EQU;
printf("L: exit\n"); return YYEOF; } /* YYEOF = 0 */
/* ignore all other */ }

[SSE S U U)

nm—n

"exitll

%%
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BT EMFIERY shell IRRFFHITREHIE®E :

$
$
$
$
1
L
L
L:
L
L
L
L
L
L
L
Y

+ 2 % (
: NUMBER
: OP_ADD
NUMBER
: OP_MUL
: OP_LFT
: NUMBER
: OP_ADD
: NUMBER
: OP_RGT
: OP_EQU
: RESULT

exit

L:

12.4

exit

bison -d example.y

flex example.l

gcc -1fl example.tab.c lex.yy.c -o example
./example

+ 1) =
1

2

FFRERETAS AT LR

XM lint W T AResnE BT BB RERE RS AT,

XML Indent TR AESAR BY A EITREZSIRE |, BB —BMEMEFR T\ LIRIAHS,
Ml Ctags W T RAEE A TSRS |

EBFARIAET BN A FERRS| (BHRE) 1EX.

L)

B R EEMNMmEE S (emacs Bk vim) £ BIERL lint 5| LSMBEBYRIOFEXER M, ELISMIBB TS FIA
Language Server ll?grotocol REEL , @REIFERA. FeMaERERE  £REM EHFRERISRE Debian &
128, B—EFHEE,

12.5 [RsH

gﬁ%ﬁﬁ*?ﬁiiﬁ‘]—%ﬁﬁo MEERERRRSETEN | BESRIRNA—{EFH) Debian %, BB B E RN

12.5.1 HA&H gdb {FHES

Debian _EJRIAH{R$EFEZ0E gdb(1), ERERRAERAPITHRHRIZEFE.

AREIEIB AN T FTRIITE S KRS gdb R HARRIFE.

# apt-get install gdb gdb-doc build-essential devscripts

e “info gdb”

FFH gdb HAZREFAM IR



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/Debugger
https://manpages.debian.org/unstable/gdb(1)
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LN AT AN | ERER
vim-ale 1:0.77 2833 | FAR Vim 8 1 NeoVim FIFE[E]Z Lint 512
vim-syntastic 1:1.9 1379 | vim B/ EREFES
elpa-flycheck V:0.1,1:1.5 | 860 Emacs IRAHIFE A GE
elpa-relint 1:0.05 150 Emacs Lisp IERISER IR =%
cppcheck-gui Y009140 7697 | FBHE C/IC++ RGN LA (GUI)
shellcheck V:3, 1:16 22860 | shell FE48K lint TE
pyflakes3 V1, 1:13 20 Python 3 e\ NGB 2r
pylint V:3,1:18 2093 | Python FEx\HSEFREMR S 25
perl V:673,1:992 | 836 A Nl REfE st A B a2 ey : B: : Lint(3perl)
rubocop Y100%7 4192 | Ruby #FREFEEENHT2%
clang-tidy Vi1, 1111 21 FEJX clang f§ C++ AR RRE TR
splint OS> | 2305 | e C Ext bug FOTA
flawfinder M 187 | B C/C++ FUMENE RS IMAKTA
black V2, .14 10057 | 8@ Python FZ2=CIERR 3%
perltidy V:0.4,1:29 | 3086 Perl ?‘a AR E TS
indent V:0.3,1:5.0 | 438 C it = B iEX
astyle V:0.2,1:25 [ 770 C. C++, Objective-C, C# #l1 Java IR IGTS4EHEzs
V:0.02,

bcpp 10.25 114 £, C(++)
xmlindent gt 52 | XML REFER
global V:0.2,1:11.5 | 1923 | FIAHEIeZAAEE LR
exuberant-ctags | V:1, I:112 341 R FUANSE RANZEE R &S|
universal-ctags | Vi1, I:11 4238 | HEEERIGHEE BIIEEER ARSI

Table 12.12: FFREFEXISN T TEMZIIFR
EIGE] AT K
gdb V:86, 11158 | 12453 | F gdb-doc BIEHEK“info gdb”
ddd V:0.3,1:5.1 | 4210 | 5 ddd-doc BIZHEM“info ddd”

Table 12.13: [kt myI3k



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
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
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
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
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
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
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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« f£ /usr/share/doc/gdb-doc/html/gdb/index.html §“Debugging with GDB”

 “tutorial on the web”

EEE—EBERNSIT , A gdb(1) £ 2\ " - 9" BIAMmZNHRR ELIRSEE.

$ gdb program
(gdb) b 1 # set break point at line 1

(gdb) run args # run program with args
(gdb) next # next line
iédb) step # step forward
&QAb) p parm # print parm
&édb) p parm=12 # set value to 12
(gdb) quit
SN

7% gdb(1) 54 HPREWARRS. Tab FREERSE shell —AXEBREL1E.

12.5.2 [44E Debian #fL4

Debian RHAEFEIER T , FA RN T HHIFER & stripped , R AEBREEFFSE (debugging symbols) 7£
BEREREAERMeHBE. AT @R gdb(l) K% Debian #884 , *-dbgsym EEEAFEW LR, (Hlan, i
coreutils-dbgsym , FiAfk$E coreutils) JRIAREEEEAMET BN EFEEE—BEN4ER *-dbgsym
. LIRSS BIEILIRTE debian-debug HERE. E% ERHEE] Debian Wiki 32 .

IR EFZRREEMERIR AR ARG * -dbgsym KA , (RETIRU TR RGBT ERL B RETE.

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 ./

R R R R R R O

REBY bug.

RIS BIRSEIRAIRE B 77 Debian IRANESR |, I EEHMRFC FENSREBRAEL K +debugl” FE , 20T
PR BHmER BT IS BRAELEN ~prel” FE.

$ dch -i

AT B A b 3 e R FRER AT IR IR .

$ export DEB_BUILD_OPTIONS="nostrip noopt"
$ debuild

$cd ..

$ sudo debi package_name*.changes

RERIRETREBIEETE SIRI R AR E & AIHI & (ER T "CFLAGS=-g -Wall"#IH,



https://developers.redhat.com/blog/2021/04/30/the-gdb-developers-gnu-debugger-tutorial-part-1-getting-started-with-the-debugger
https://manpages.debian.org/unstable/gdb(1)
https://manpages.debian.org/unstable/gdb(1)
https://manpages.debian.org/unstable/gdb(1)
http://deb.debian.org/debian-debug/
https://wiki.debian.org/DebugPackage
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12.5.3 154308

EVREIFETCAHIEMIE | 3R bug R AR ERE AR ERIEE.
ERMTARZ— , TTLUER gdb(1) BRISHIRER

 7£ GDB FRIEHN AR :

- 1t GDB #JT#Ex\.,

- pAiETE=.

- 7 GDB /R N"bt”,
o EFEMAR :

- EHi"letclsecurityllimits.confiER , A FTAINS :

* soft core unlimited

HEIEE shell I RFFITFE,
FRIERIFETCELE —1E core dump FE3E.

~- 1 GDB f&/RFFAN"bt”.

shell I27-:% T \’ulimit -c unlimited”,

A\ core dump #X%| GDB , Ffi’gdb gdb ./program_binary core”,

B RO Bk R BURAERIER , ARATUBIBR Ctr1-\ 8k Ctr1-C BFEBPIT'kill -ABRT PID"I#HIFFIAFER.,

(BRE 9.4.12)

SN

BE , FEEIMEIANE —TEEZ TR malloc()” B'g_malloc()". BIEMELIRME(E , (RABEERZIER
BN, HRE—EHRAERN—ERET AR ERITERSMALLOC_CHECK " f{E 2 2 (malloc(3)). fRATAIEA

TERARIERIT gdb BRERE.
$ MALLOC_CHECK_=2 gdb hello

12.5.4 S gdb 354

e

54 RBHR

(gdb) thread apply all bt

2 PITHAT KT P TAETEIR

(gdb) bt full

BRI AT 2 BERN

(gdb) thread apply all bt full

AFTAREIE—EFEPERNZR

(gdb) thread apply all bt full
10

SRR 10 (AN AARISAN S BOERN | DULSR KA ARRAR R &

(gdb) set logging on

1€ gdb W HEM B EEE (FARAIE gdb . txt”)

Table 12.14: 5% gdb 54513



https://manpages.debian.org/unstable/gdb(1)
https://zh.wikipedia.org/wiki/Core_dump
https://zh.wikipedia.org/wiki/Core_dump
https://manpages.debian.org/unstable/malloc(3)
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12.5.5 B EKEM

AT FT7/RER 1dd(1) SREREFE R E R B

$ ldd /usr/bin/1s
librt.so.1 => /1lib/librt.so.1 (0x4001e000)
libc.so0.6 => /1ib/1libc.so0.6 (0x40030000)
libpthread.so.0 => /1ib/libpthread.so.0 (0x40153000)
/1lib/1d-1linux.so0.2 => /1ib/1d-1inux.so0.2 (0x40000000)

R 2 Is(1) B4TFE chroot ed IRI% , PLEAIELE chroot ed IRIEHL AR AT FEK.
25 9.4.6,

12.5.6 BHREIFIYFRIE T A

7£ Debian F , B4 EBREITIURM T AGFE, 2REN 9.4,

12.5.7 [RE5EL X HHEAMKISERR

2AR—{E GNOME 723 previewl W27 —@ X $5:% , BEER R — G TEEKMER.

The program 'previewl' received an X Window System error.

ﬁﬂ??ﬁ%ﬁﬁ%iﬁ , PRI IAERAFEDI TR " - - sync” 1A, WH 7 gdk_x_error” ERz\AZa%E F R
SARIRAEM.

12.5.8 AeiEfRiRImIRAITA
Debian 5 —L6a] FRCHERIRmtRAI TR .

] TIE XN | ERER
libc6-dev V:264, 1:582 | 12676 | mtrace(1) : [&%& glibc F ] malloc
valgrind Vi4, 1:31 89318 | rriRFEEEE TN T ar
electric-fence | V:0.1,1:2.4 69 malloc(e) {E255725K
libdmallocs ?-/(:)06211’ 373 | ZCiEBNSY RN SE
=] NENE S3E \L ] U
duma 1:0.06 297 7£ C # C++ FERFIRAMRBURZFITREN RS (buffer
under-runs ) fE
leaktracer Y003%1 56 C++ PRGBS IR R IR ML 25

Table 12.15: FLIRARIRIMARIAI TR 5R

12.5.9 R5e4m_EAHIFER

PRE]ME R TEAAZNIEIR objdump(l) & ARwsE — HEHIFETNES,
$ objdump -m 1386 -b binary -D /usr/lib/grub/x86_64-pc/stagel

)
gdb(1) ATARRE A R Seamfzlas,



https://manpages.debian.org/unstable/ldd(1)
https://manpages.debian.org/unstable/ls(1)
http://packages.debian.org/sid/libc6-dev
http://qa.debian.org/popcon-graph.php?packages=libc6-dev
https://tracker.debian.org/pkg/libc6-dev
https://manpages.debian.org/unstable/mtrace(1)
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
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
http://qa.debian.org/popcon-graph.php?packages=leaktracer
https://tracker.debian.org/pkg/leaktracer
https://manpages.debian.org/unstable/objdump(1)
https://manpages.debian.org/unstable/gdb(1)
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12.6 #msEl H

LS mTE I

make V:148, 1:1564 | 1762 | @@ make-doc BIZEEA“info make”

autoconf V:27,1:198 2244 | B autoconf-doc BIZEMK“info autoconf”
automake V:27,1:197 1932 | B automakel.10-doc BIEHEM“info automake”
libtool V:23,1:180 1245 | B libtool-doc BiEH"info libtool”

cmake V:19,1:121 | 59735 | cmake(1) BY¥=. FRN 4= A%t

ninja-build V:8, I:53 456 ninja(1) 1r Make ¥8a Mm% 22 %8

meson V6, .28 4278 | meson(1l) £ ninja 7z FRISEENREZE RS
xutils-dev V:0.4,1:7.0 1495 | imake(1) , xmkmf(1) &:.

Table 12.16: 4 L H#IS B3R

12.6.1 make
Make B—{E4sEEFEAAM TR . —BEHIT make(l) , make EiEHGARIFER Makefile , B EIXBAHEREBR
% , R BISHERKENARIERSA TR |, BEMEENEIZER , AEFBISHEENEE , PBEEEEREHNT

REE R34,
MRARERREIEI T AR,

target: [ prerequisites ... ]

[TAB] commandil

[TAB] -command2 # ignore errors
[TAB] @command3 # suppress echoing

BARAN [TAB]" £—{H TAB FErtE, (TR (TEBR L Rl shell RFE, (TR FAPULTESTS,
FEF'SS’ WN'S" 1S shell F54 B HIRSISIIE.
EHRIRATBARR AT UBIBREUR AL | a0 , MFATR.

%.0: %.c header.h

HEE , BT Fu (REEMTRIINE—E). "% FriefallicERmM B EERPIE—BIETHF &,
TR R R A% AR T PR BN B AR .

EEEE =l

$@ s

$< HEMEREER

$? AR FHIAERE R

$A RCEIEDAE T ES

$* BiZEF |, $* FeRILECR %" ILECHIBR o

Table 12.17: EEMEHKT IR

SR A
fool := bar — MR
foo2 = bar EIEERE
foo3 += bar Sy

Table 12.18: Z##IERRFIFR

#iT'make -p -f/dev/null” #54FKIRIEATEEMLAIR AL,



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
https://manpages.debian.org/unstable/cmake(1)
http://packages.debian.org/sid/ninja-build
http://qa.debian.org/popcon-graph.php?packages=ninja-build
https://tracker.debian.org/pkg/ninja-build
https://manpages.debian.org/unstable/ninja(1)
http://packages.debian.org/sid/meson
http://qa.debian.org/popcon-graph.php?packages=meson
https://tracker.debian.org/pkg/meson
https://manpages.debian.org/unstable/meson(1)
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://manpages.debian.org/unstable/imake(1)
https://manpages.debian.org/unstable/xmkmf(1)
https://zh.wikipedia.org/wiki/Make_(software)
https://manpages.debian.org/unstable/make(1)
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12.6.2 Autotools T E

Autotools 2 —ERARAT LR , EEBIEFRIASERIBEZFFL A Unix R4,
« Autoconf 2—{E{# configure.ac” £ shell ¥5415 configure”’ WL A,
- "configure” fEZAR " Makefile. in” #iR A "Makefile”,
« Automake E—{E#t"Makefile.am” £ a"Makefile.in" WA,
* Libtool ;2—1& shell JilA , FARRIE RAaSAR-EENAELL Z BRI AER S P AS A MERTE

12.6.2.1 Azl THEFEN

Debian & 1£”/usr/local” 3"/opt” B4k FIEMAER ., MNRMFAEE FIANSR-21e\ , IBBERER|"/usr/local/”
BHEx T , RAEBEIAEREE Debian,

$ cd src

$ ./configure --prefix=/usr/local

$ make # this compiles program

$ sudo make install # this installs the files in the system

"R
= O
Y=l
E1R

REMmEFORENEHR , TEREBERATIER.

12.6.2.2 fi#fRREREN

?ﬁg%_ﬁﬁﬁﬁ“ﬁiﬂbﬁﬁﬁ autoconf(1)/automake(1) , 2NRIRBEFLIFIRE ERRSRBCE MRS , BUTIN T I8 HARIF R
2

$ ./configure all-of-the-options-you-gave-it
$ sudo make uninstall

T, MRFTDREREFREFICIERERAE T /usr/local/” TUHHEERMTEEENERT , /RATLUEBEITH
TESKIBREMBERNE.

# find /usr/local -type f -print® | xargs -0 rm -f

MREAECERWRES THE |, RTAEREF A checkinstall ##g8 B+ K checkinstall(8) , ER§ i tt—1E
TEWTRIAR IR RERR IR, IRAE TEE%;EL_L%ﬁ -D"#IH) Debian #XiEH.

12.6.3 Meson #i2

BRSE B ARG ENE

* Autotools B 1990 AR , —HEWEREBERERIENEEIZHE | BEVAE Make 2 k., EERAEIEFIE.
. C§Make XA 2000 34 , BEIRE TRE , BRVIEEMEARE LK Make 2 £, (IR7E Ninja AfAEAE
%is., )
. Bl\inja BHIREATA 2012 BRERK Make , UE— SR SEREE |, WHRETANBE SR RINERE R84 liH
Xt
» Meson B R361 2013 KISMEZER% , ©F A Ninja {EA1&iR

2B : "The Meson Build system” 81" Ninja & A%



https://zh.wikipedia.org/wiki/GNU构建系统
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
https://manpages.debian.org/unstable/autoconf(1)
https://manpages.debian.org/unstable/automake(1)
https://manpages.debian.org/unstable/checkinstall(8)
https://zh.wikipedia.org/wiki/GNU构建系统
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
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12.7 Web

EAENREE B4R B AT ERan T A iAHIE,

« SHGRIEMERENRE HTML FER,
< AR BERKREH B GRBERME web [@RFJEEXFHMSSHN T URL FHz—.

- "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"

1€ URL #2E"%nn" 24 A —18 16 EAHIFITH nn ERE.

IRISSAEERE A "QUERY_STRING="VAR1=VAL1 VAR2=VAL2 VAR3=VAL3"".

Web fAf§2% L) CCl 23 ((EM—{E"program. *”) FEHITHF , EF&{EM"SQUERY_STRING” IRIEEH.
« CGI #2354 stdout {FXFRIE , EAELINMNENRE web HEETR.

HRRELEE  RFFARBCHBERSHT CGl 2BTF 2. 7£ Perl M Python REIRAHURZAERTUER. PHP £ 4
FELTEE. BT ER FPin ERM# RS, ?[{# R HTTP cookies . B FERIEE Fin & kIby, W% Javascript.

BZEN , 2REPMERATE, Apache EfgE &€, M JavaScript.

BB ZS bt E A\ https://www.google.com/search?hl=en&ie=UTF-8&q=CGl+tutorial 5 7] PAZE Google _EiE &
“CGl tutorial’, iEZ7E Google {AfRzs L1817 CGl F5SMEHITHIIF ATA.

12.8 JRIQHSEER

Fiatsiiafet,
RS TE KN | AR At
perl ?_/52723' 836 AWK - PERL| BJRIAR5HE AWK &% PERL: a2p(1)
f2c V:0.1,1:2.1 | 443 FORTRAN - CIE[R 74157 FORTRAN 77 B3R}, C/C++: f2¢c(1)
. V:0.01, . & NASM (Intel 1= Bk GNU ZARFEIN
intel2gas 1'0.23 178 intel - gas (GAS)

Table 12.19: RiArEiEHRT A%k

12.9 H4E Debian E4

MRAFAERIE—(E Debian £F , BRETEREA.

- B 2 IHMERNEMHEIEAR

« B 2.7.13 IRREAKISIEIBIE

* B 9.11.4 IRfREA chroot FHT
« debuild(1) #1 sbuild(1)



https://zh.wikipedia.org/wiki/HTML
https://zh.wikipedia.org/wiki/Uniform_Resource_Locator
https://zh.wikipedia.org/wiki/Common_Gateway_Interface
https://zh.wikipedia.org/wiki/PHP
https://zh.wikipedia.org/wiki/HTTP_cookie
https://zh.wikipedia.org/wiki/JavaScript
https://zh.wikipedia.org/wiki/Common_Gateway_Interface
https://zh.wikipedia.org/wiki/Apache軟體基金會
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
http://qa.debian.org/popcon-graph.php?packages=perl
https://tracker.debian.org/pkg/perl
https://manpages.debian.org/unstable/a2p(1)
http://packages.debian.org/sid/f2c
http://qa.debian.org/popcon-graph.php?packages=f2c
https://tracker.debian.org/pkg/f2c
https://manpages.debian.org/unstable/f2c(1)
http://packages.debian.org/sid/intel2gas
http://qa.debian.org/popcon-graph.php?packages=intel2gas
http://qa.debian.org/popcon-graph.php?packages=intel2gas
https://tracker.debian.org/pkg/intel2gas
https://manpages.debian.org/unstable/debuild(1)
https://manpages.debian.org/unstable/sbuild(1)
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B 12.5.2 AmsEANfREHR

Debian 4#:€&FE5| (debmake -doc f)

Debian f#&E 22 F 1 (developers-reference 4)
Debian $ki&Fft (debian-policy 4)

debmake, dh-make, dh-make-per 1 F&igH , HigEITEAFE , WEER.



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
BE=:

FNEFR.

A.1 Debian ¥=

Linux fESE RS2 — B I BEISAHIR AR S 8 KT E T2, M , BREREMLINEEL SRS, tLink
{£ FI3F PostScript KT AR LPR ITFMTIIREZEFHITF. (BREMF CUPS RRNFTN TR AGHIEL |, M
ITHEERAREHRE.)

B—RTEEMEZRANME Y “SOURCE CODE”, B IFH BErE(EIBEEIRfE, BH —LZZEN HOWTO F1 mini-
HOWTO , B SR IE#E , BALE T KZMBRMEASRT KAR. BETHEAEREES  BEFEERRN
HOWTO Ak E¥X,

KA BIE (B Debian 2EFM (M4 2.144)” (2026-07-30 22:28:31 UTC) AERBAE Debian X EHEEAMEAIANMT , %
PR —EAFAI L T

A2 fREEFESE

Debian 2% F MBI (Osamu Aoki<osamu at debian dot org>) it , IS HAMER—EE ARG ESIREL. HPREF
ZNBEZ K Debian FFAEEHSFRFIH M Debian & IFERSRFER.

TER4A T K& Josip Rodin 3% 7% (Josip Rodin #E Debian XX#%IEE (DDP) sh3E%ER) “Debian 2% Ff (&
—hR , 2001-2007) "A R T DDP X#EM—H.

6 1% , HEHBERKK Debian 2EF (F—iR) "NBRE , FEHKEHRLANS. HN'Debian 2EFE (5=
hR) "FE 2008 £F & 1.

KO AEH 7 "Debian 2 FM (R4 2)” KEIEHEEE (Systemd, Wayland, IMAP, PipeWire, Linux #%(» 5.10) , %
FRIBHAERR (SysV init, CVS, Subversion, SSH 1 %, 2.5 R4 Z BT Linux #%:(>). Jessie 8 (2015-2020) fRASHITE
N, BEFZERRNB KN,

KZEBIE{E Debian 2% F M (E_FR) "B7E Debian X EEMEMA , IR HE—EIFHYIL45R.
HBFIFAE R , TJRURIB T EMARERIEN.

« "Linux {# & FM" Larry Greenfield (1996 ££ 12 B)
- BB (Debian #&2) B
+ "Debian ZF8” Havoc Pennington (1998 £ 12 A 11 H)



https://lists.debian.org/debian-user/
https://www.debian.org/doc/ddp
https://tldp.org/pub/Linux/docs/ldp-archived/users-guide/
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- EB4>E8 Oliver Elphick, Ole Tetlie, James Treacy, Craig Sawyer 1 Ivan E. Moore | &%
- ECHERA (Debian GNU/Linux: REFEAFM) B

« "Debian GNU/Linux: Z##1{# FAFM” John Goerzen F1 Ossama Othman (1999)
- Z0Ed; (Debian 22FW (B—HR)) B4

RIS AMHFHR N — LRI R , AEIER THMRNERIEHN.
+ "Debian FAQ” (March 2002 £ 3 AhR7A , EfFZH Josip Rodin 4%)
HERSK—LEIRNER , e5E8 THNNEFIEN.

+ "Debian 2ZFf (5—hR)” Osamu Aoki (2001-2007)
- 74 2008 G 4E EHT Debian 2% F (5 hR)" ERA.,

SERIK) Debian 2 F Mt (B—hR) BT L AMEAIE.

* Thomas Hood B4FHECE T RN ERRNTERME

« Brian Nelson ZEH HEA T BIR X 1 VCS AT &
Jens Seidel B AN L WA M EIEIR Bt T EE)
« David Sewell 177 KEHRE

- KEBRRES. ERE bug EBRNTFSER

Debian Z# % HFM BEM info EFREMR , F_LisEE EmE , Wikipedia AR BRI , SBRIEAEEIAHH
FRBE, £ EHEN , FAME (Osamu Acki) hEET AFEM , EMFREFLHT , THEGLSHNESR , 4
ORAEE DUE B SAA S BARR | /ER T A3AHNAEERR S .

gdb [REEZFAIMR(E R T HRITTTH Debian AEENSMIEIM AL, R4 Ari Pollak, Loic Minier, #1 Dafydd Harries iit.
HEH).

(%7 LE$RZIM “Debian 2 FM (BTR) "WAEANEEKRBCHEL . ELNERREMIRINERME.

{E#& Osamu Aoki TELES T B TEAE R IEIRFEF LA T EBIKA.

A3 FESPIHERE

2 FER P SCERE , I8 Debian X ERHSI R BEF W, REMEL/ETAEIB salsa git 3k weblate # 1T,
B KR 44518 8 weblate 2NEN:E:  https://hosted.weblate.org/projects/debian-reference/ -
translations/zh_Hans/

ZIA BB ERE A B, Bl KZK7E salsa git 3k weblate 25, BERESRNFHIT, TTABEEBR.

Debian B A48u4 A R4 7 RPN RHEREMRSE: https://www.debian.org/doc/manuals/debian-referenc
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