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GNU 8217
s MY EE
53547 GNU 17 IRIESIEIIFIR
sed MZAZmiEES
gawk GNU awk iIBE, HUIERIEFIES
e Alfred Aho, Peter Weinberger, and Brian Kernighan
coreutils GNU #ZiO\&p <
man-db FSBH A5 i5E2%
info REREEBNXALIR]I%EE
curl PKERM T2
bc ItH2S
file BENHEE
bash-doc bash T¥4HZFE

apt update
apt install gawk file sed man-db info wget curl bc bash-doc neofetch
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GNU #

ai

58T
Git
s WEDIAEME, BESRKNEE
Python
o TZFLEN, BIEXE, BAKE, BE

KEEFINRF =
o AP BERAR
o & “FRER BEREERMN “IRVRAK, EMHF IR EHBkEX.

°T§ﬁ%%ﬁ&&ﬂ2m,e THEIF
* AERREBMTTRIEA BEIZIR
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s Python F2FFHIZ1E

BI5RR

@ BB @ BRI @ HURHA @

o 2FFH Python BE, IE R. (++ FEHEEARETIR
o FEAUEMRM T EUNLERE,
WEHBE (AR R?
o YAEIE GB. TB J3E PB LKAV NG HEIE?
o MfAISRMERRARANLBIE LESEITZHR?
o PREARENELEKIAER,
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GNU 21T
s GNU S¥1THE: MMHNEGEETER
o HEKIEMIT<: 1s, cd, rm, git, less, man, cat, pwd
N AFEI LT

o S [RNBIRIE
* Python 2%, BHEMEITHEE, EX THAFMEH.
o TESWANENMMBSINAZEER, LIBEHIE.

o {KIY FEEH RN
o BUEMHREIER, LA TITIAEE cat, less, hSdump ..
o JF: WNHEFRIRMERE, nJEEREE.

o (A1l RIFETH REN
* GNU sp2fTEAIR X HMHEMEREEENRETR
o N#ITBNRSHHNA: RiER

2E4

Jeroen Janssens, Data Science at the Command Line
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-~ MEZE, {RRlgesmY:
2o i =F Installs Gentoo

dHHMMMAAMMMNRm b y+
HHHMMMAMMMMMHHNmnd by
mHHHHAMM AN AN Nmdmmmmddhby
AAMMAAAMAAAN hmdddhhhd
dHAMMHRAMARG mdddhhhhdm
hdmNMHMMMANN dmddddhhhhyhHN
yhhdHNHHHAMMHNNEmmdddhhhhhyym
+sydNHHHHMHNNmmm dddhhhhhhmh
MAAMMHNNNmmm dddhhhhhmANh
HHHMAMANMNNNmmm ddddhhdmMNhs
NHMMMHMMMANNHmmmd ddddmNMmbs
HAMMHHMMMNNNHmmmdddmNHHdso
AAAMMHHHNNNmmmmdmNNds o
HNNNNHHHmmmmmNNHmhs+/
MHNHHNHHNNMNdhs++/
ohdmmddhys+++/:

cs Family
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http://hep.tsinghua.edu.cn/~orv/teaching/Yuki_Installs_Gentoo.mp4

BFEN: NAIEA G S i FARE?

o HMNMWEidE, EAHIKRE,

o WIRAILIRRRIRE, GirE. BEIREMOERE, LEIBHATN?
s EFNBLTREITACHFHANEE—D

o MRMFAEIEEHCHMR, IAMSABEIREAEA

o XE, BORMIMKITFARANABE, B, m<EECAGLE AN,

FHHIF
® Gentoo on Android
ITIEFERNEE
IHEM A TIRERINIES, RN, XSt MRIEEEERE, Bi1TE

iHIE LB
MesLITRIERE WK, EARBEHIESHIWET (KkE)
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https://www.youtube.com/watch?v=8mAf9WXlAJE

GNU #<1T

gk A

o IpITRRIAM REPL
s MYITERFEENXHIREIA

e N TFERIGITESSEFREZIE
o BITBHNALZN “BHE", ARSHAAENEETFK
o REER, FEEMMEEAEIMNITATR, £EFEBCHLR
o MFRIFIREFN, MRRBIFTREENSHRA
o KR SITRI UG/ N AESBFRISA

B 5 Rt

ap
iZ
)
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GNU #<1T

ik il

o BAITERRAM REPL
s MYITARFENXMHIRIELA
s NFRERFRITESSEFREZIE
SITENRZN “BhE”, BRFSHAAXENEEEK
e RlFHED, FREMMMEEHENMNTATR, SEFEBCHA
o WFRIFRERN, HMREBNTRIFEHLHA
o KR SITRI UG/ N AESBFRISA
TR SHMYT Bt
e FIEENES LA UM SITIERE
o MBS EHMGSITIARKAN, FEZITREEEESATHIELRE
o RITRRAN “KRK’, BEZFLESHRERIIIE
o HNGFHEIRETANAS, BREXKNEIERNISHMERHIR
o RiGAITHIIBES Perl. Python. Scala #NAIE 1Y, SF<SIHFIRERFRT

N

B 5 Rt

ap
2
)

BRATHRR

A
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- L TTHIB BN
o ERNHSIINERAMMA, BEEM

BLATHRR s EAREASRHIIRE
o i PHZERNEFH, FRAUUMBEURANIE, Fito7E57 B850,
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GNU #<1T

o LT BTE

o FRANBSAILUEZAMMA, EE[EH
FRTHER ° BSREARS RENRIE
s RHNEEANEFR, FAAILUMWSHthRALIE, FILFI7TH Bl
B ITRIE &S
® GNU/Linux, & Unix, macOS, Microsoft Windows WSL.
o HRTNEMEBRITEN, =iItEEXN, BFI, MENZEEHAIAR—E
i SIT L EIRME
e EBANS0 FHE, —ESUEEFR
o FRINRIEITERRETEBRIBIE, — NS HELRRE,
o HSHITEN “Rig” “EHIE” “G1T IR (BFXSZ, —F7) N
TEEI—NEBIRA (teleport) o
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GNU #<1T

P22:37
o M% shell BN FRIERFNIZ kernel S, 5
AERZENES
hR

e B@%1T (Command Line Interface, CLI) FIEHZ
(Graphical User Interface, GUI) F#

® Python 1£ shell Z EiBfT

SPR_E Python WRJLARLSNTIRR
* Python 5 bash ¥3F, #=2 “AFE EF

userspace
* bash GNU Bourne-Again SHell, BRIfER&EAI 7Z,
FEFITXHREMARGS
® man bash BJ[FIEIELL XY
® info bash IR1FIEMBIZ

9h5% shell

2

ST shell

A% kernel

e
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o AIITIER, 40 1s
[ —

1s is hashed (/bin/1ls)

o fil7s, 5190 Python 2%

vitables is /usr/bin/vitables
/usr/bin/vitables: Python script, ASCII text executable

e Shell HE#E<, 40 ca

cd is a shell builtin
type is a shell builtin

40> «F»r 4«

it
-
i
v
i

Do
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aLHIRE (D)

o Shell K%K

hello is a function
hello ()
{

}

e 3% alias

vt is aliased to “vitables -m r'

«40>» «F>» «=)» <

i
v
i

Do
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GNU #<1T

BAK * EE JINAN

o FRERIN standard input stdin (file descriptor 0)
o FRERIM standard input stdout (fd 1)
o FREIRES standard error stderr (fd 2)
BiE
o EEI—MEFRVR AR LA E— MRER A EEER
o TFRBEX, BT RAHR

£ 3] Python RItRAERI A
e input() FRERIA
e print () FfRAEMKIH
e print(..., file=sys.stderr) fNEIRE

Ly PN il
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A
fai
I am using the command line!
EEEN wc
29

«O» «Fr «

it
i
v

Do
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N BN O W e
NN

[
[}

«0O0» «Fr «=» «

i
-
[y

Do
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FREFEENFEER

® tee

56
cat mumber-sevem.txt
7
17
27
37
a7
57
67
70
71
72
73
74
75

76 «O0>» «Fr «=)»r < Q>
77 16 /61
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o IRERANGHER A LUK EE RZIX 4

1
2
3
4
5
6
7
8
9
1

n}
o}
I
||'
[y

Do
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BHE®E FIFO named pipe

[1] 42881

7

17

27

37

47

57

67

70

71

72

73

74

75

76

77

78 «O0>» «(Fr «Z» «E>» Q>
79 18/61




GNU #<1T
ES1EH

geik
* bash iR & KRBT ERIE1T-

sleep 1m &
sleep 2m &

Ly PN il jobs

[1] 43068

[2] 43069

[1]- Running sleep 1m &
[2]+ Running sleep 2m &

fg BESHETS

bg BESEERE

kill RESLRLE

~z (Ctrl-z), EREFIBES

“c —\—D HIJ A TEQ
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GNU #8217

s T ESENOME X

EI58F
BT
N SR

. =
LTINS avk ik, fER avk BE
. cat 8100 | avk '{total+$NF} END {print toval}'
RN
BRKAL 5050
AT . N —

- ® Python JK? Python TiAERK—1T
bash BT
o ® paste Tk
bash QE
bash 2FEH
bash Elﬁ
bash i
s 1+2+3+4+5+6+T+8+9+10+11+12+13+14+15+16+17+18+19+20+21+22+23+24+25+26+27+28+29+30+31+32+3
5050

%A
REHS



)

® manual page manpage

® Emacs M-x woman

® info page

® Emacs C-h i

e 83< --help -h

«O» «Fr «

it
-
a
i
v
[y

Do
21/61



GNU #<1T

AR

uname --help

Usage:

Print

Ly PN il
-a,

-s,
-n,
-r,
-v,
-m,
)
-i,
-0,

uname [OPTION]...

certain system information.

a‘H

With no OPTION, same as -s.

--all print all information, in the following order,
except omit -p and -i if unknown:

--kernel-name print
--nodename print
--kernel-release print
--kernel-version print
--machine print
--processor print

--hardware-platform print
--operating-system print

the
the
the
the
the
the
the
the

kernel name

network node hostname

kernel release

kernel version

machine hardware name

processor type (non-portable)
hardware platform (non-portable)
operating system

--help display this help and exit
--version output version information and exit

GNU coreutils online help: <https://www.gnu.org/software/coreutils/>
Full documentation <https://www.gnu.org/software/coreutils/uname>
or available locally via: info '(coreutils) uname invocation'

BB (Z)
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AHER

dpcg

Linux dpcg 5.10.8-gentoo-x86_64 #1 SMP Sun Aug 15 14:46:49 CST 2021 x86_64 AMD EPYC 7742 64-
Core Processor AuthenticAMD GNU/Linux

uid=1003(xubd) gid=1003(xubd) groups=1003(xubd) ,10(wheel),103(vboxusers),250(portage),999(xpr
Mon Jul 25 10:53:06 AM CST 2022

40> «F»r 4«

it
-

i
v

i

Do
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GNU %

2

§

4

B
#
&

o

uptime

dmesg | tail

10:53:35 up 86 days,
[6943834.
[6943847.
[6943852.
[6943871.
[6943888.
[6943894.
[6943900.
[6943906.
[7345744.

870848]
158500]
790312]
733748]
645236]
261019]
404864]
420662]
319918]

nfs:
nfs:
nfs:
nfs:
nfs:
nfs:
nfs:
nfs:

23:32,
server
server
server
server
server
server
server

server J

7 users,

jpd
jpd
jpd
jpd
jpd
jpd
jpd
ipd

not
not
not
not
not
not
not
not

responding,
responding,
responding,
responding,
responding,
responding,
responding,
responding,

timed
timed
timed
timed
timed
timed
timed
timed

out
out
out
out
out
out
out
out

HER

load average: 1.05, 0.59, 0.36

xpra[197935] : segfault at 1 ip 00007£687e955£f89 sp 00007fff68363050 error 4
3.50.0.2404.26 [7£687€901000+5d000]
[7345744.319934] Code: 00 00 48 89 44 24 08 31 cO e8 53 be fc ff 48 85 cO 74 1d Of b6 50 4c 6
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o BB

-rw-r--r-- 1 xubd xubd O Jul 25 11:01 nf
oy =

o HHER

Hi!

«0O>» «Fr « Z»

<

i
-

Do
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GNU %

2

4

B
#
&

=)

sudo dmesg | cut -c-15 | tail

[370615.
[370616.
[370616.
[370619.
[370619.
[370619.
[370619.
[476022.
[476109.
[476204.

920192]
151878]
389111]
345380]
345382]
3657301
365751]
060361]
862666]
3320491

cut iﬁ'ﬁ%’iu

1s -1 */% | cut -d/ -f 1 | uniq

__pycache__
_minted-el
_minted-e2
_minted-e3
_minted-e4
_minted-eb
_minted-e6
_minted-e7
_minted-e8
_minted-e9
_minted-ea
_minted-eb
_minted-ec
_minted-ed
_minted-ee
_minted-ef
_minted-p2-ein
_minted-p2
dataframe-nractice
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AR :;[1ZF1§§5§1

o F1X dev/waveform-compress I Z NI R ZEXH

find dev/waveform-compress -name "*.R"

dev/waveform-compress/compress_comp.R
dev/waveform-compress/compress_core.R
dev/waveform-compress/compress_one.R
dev/waveform-compress/getH.R
dev/waveform-compress/wdlib.R

o IRAISFFRE
file dev/waveform-compress/compress_one.R

dev/waveform-compress/compress_one.R: a /usr/bin/env Rscript script, ASCII text executab

27 /61



BACTE

o BECFTRILURMNILES, BTk fLiEt
* x LEAERZMEEFN
o ? LE—MEEFH

cd physics_data
1s *.html

Command-Line.slides.html Python-Basics.slides.html
Data-Formats.slides.html Python-Constructs.slides.html
Data-Frame-RPy.slides.html Python-Functions.slides.html

Data-Frame.slides.html Python-Modules.slides.html
Pandas-RDB.html Python-SQLite.slides.html
Pandas-RDB.slides.html Shell-Scripts.slides.html

echo *.html

Command-Line.slides.html Data-Formats.slides.html Data-Frame-RPy.slides.html Data-
Frame.slides.html Pandas-RDB.html Pandas-RDB.slides.html Python-Basics.slides.html
Constructs.slides.html Python-Functions.slides.html Python-Modules.slides.html Pyth
SQLite.slides.html Shell-Scripts.slides.html
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BACTE

1ls Python—*.html

Python-Basics.slides.html Python-Modules.slides.html
Python-Constructs.slides.html Python-SQLite.slides.html
Python-Functions.slides.html

1s *.7pynb

Command-Line.ipynb Pandas-RDB.ipynb
Data-Formats.ipynb Python-Basics.ipynb
DataFrame.ipynb Python-Constructs_Functions.ipynb
Data-Frame-RPy.ipynb Python-Functions.ipynb
GLM. ipynb Python-I0_Survival.ipynb
GLM-Python.ipynb Python-SQLite.ipynb
LIGO-intro.ipynb Relational-Algebra.ipynb
LOSC_Event_tutorial.ipynb Relational-SQL.ipynb
Make-Pipeline.ipynb Shell-Practice.ipynb
Merge-GroupBy . ipynb Shell-Scripts.ipynb
NumPy . ipynb Visualization.ipynb
NumPy-SciPy.ipynb
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o REPL

REEI
BB

o M LEAIER, BRHT
o —IAXHRLL .sh £

5050

Do
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GNU #<1T

s ik NEIEAR Y

o EE—ITIENMMPIARETEEE #1 /bin/bash , HHRINIZAEBAER /bin/bash
EREMIT.  “#1” WIRA “shebang”, BREBRE “sharp” (#) M “pbang” (1,

sed '1i#!/bin/bash' -i add-up-100.sh
cat add-up-100.sh

bash HETT #!/bin/bash
183l cat s100 | paste -s -d + | bc

o THFAIHITARER

chmod +x add-up-100.sh
./add-up-100.sh

5050
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GNU #<1T

AR

o R EAGHMA, TGS

o BIABI LK Eep <M

<327
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5. =bash= iz~

#!/bin/sh
echo The first argument is $1

echo The second argument is $2
echo all the arguments are $@

The first argument is 18 A\
The second argument is 25 #
all the arguments are 1#f \ 25 #

40> «F»r 4«

it
-
i
v

[y

Do
33/61



ENs Shebang FIZASE <
o #! B—XWARKEXNFN, EREBATHAKRERIITH, ARSI
Hr Rt HERMZA,
* chmod BXEXMFEINIR, BHIA r i w B x 1T,
® chmod +x arguments.sh £§ arguments.sh AJHITHINPR,

o HITBY, RHMEA #!/bin/sh $EEM /bin/sh HITER.
e ./arguments.sh FMTF /bin/sh arguments.sh o

® & /vin/sh RAJBERZ bash o FEE bash i, HIEFH /bin/bash
bfsl:x E"J@ﬁ'
it realpath /bin/sh # dash =R [EH shell, T &bk F

/usr/bin/dash
o WNRATNITHIRIASTE PATH FEERVERIZE, RUATLAK shell 33, Bl40
egrep o

file $(which egrep)

/bin/egrep: POSIX shell script, ASCII text executable
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4
o)

GNU %

il N R

e

#

>
10
W

o BIZSEARISE, ERIAHFER $1° 82
o tHZHTF Python BY ‘sys.argv[l]’, ‘sys.argv[2]’
* FFENSHE S0

cat /bin/egrep

#!/bin/sh
exec /bin/grep -E "$@"

et = ® bash iz F

file /usr/bin/* | grep "Bourne-Again shell" | head

/usr/bin/AddOrReplaceReadGroups: Bourne-Again shell script,
/usr/bin/ant: Bourne-Again shell script,
/usr/bin/antlr: Bourne-Again shell script,
/usr/bin/antlr3: Bourne-Again shell script,
/usr/bin/any2djvu: Bourne-Again shell script,
/usr/bin/apache-rat: Bourne-Again shell script,
/usr/bin/BamIndexStats: Bourne-Again shell script,
/usr/bin/BamToBfq: Bourne-Again shell script,

ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII
ASCII

text
text
text
text
text
text
text

FBOBE



GNU #<1T TR =
ik bash K=

B35 e 7f bash 1, —tIEEFRTH
BT o TEFEHIMNY $ KIETE, $a M ${a) KRLE a HE
LTI o KLt make , FH $(a) RRTEEE

o o IMES “=" WAIGEHTEBET, 5 Python IR EINMER!

IOERN
mLIAL
BACHT

bash BJIBEIT
B

bash T8
bash FEFLH 1

bash K%K 182
bash JAid
B

#H
REHS

1R, RAHMER

u]
o)
1
n
it

Do
36/61



GNU #<1T

AR

Xt

TEW5IH

o F3ISEY, TAREAER
o BE|SFNHEPNFHERIFAE

echo '${a}${b}, HAMER"' # HI SRFLL

s

bash 3

${ay{b}, &M E %

37/61



5| Ren <L HIRITES

o e RIETHINEREIRAEE

* 5 make i, MITHIREVTIRARIZNATAE DR

123456789

23 233 2333
11

u]
o)
it
i

Do
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bash #X4H

o BIAENRA NN array , B5 Python B FIREEA,
o AIEHEERTER.

TE
FE ORENR SR B EK
L

m |

u]
o)
it
i

Do
39/61



bash Fid
o NHRKEXELA associative array , JELE Python FEE

it

3

apple banana
43

«40»>» «F» « =>»

« E

>

Do
40/61



GNU #8217

. bash %7&
B35 e bash —FLREBFFH, BAEEHRTHEFMEF

#947 o LhAEE M $(...) BE
BLTHRSR

9=
IOERN

AL
BECFF 4 15

bash BJIBEIT 4 15
B

bach S o BRITERNER, ReeMERTE
bash FEFLH
bash EE

L _
0

=V
&R
IRIRE 1267650600228229401496703205376



GNU #8217
2230

EI5F
AT
BYATHIRR
5h5%
IR
ALAL 3>2
BACHT

bash E‘Jﬁﬁ' ¥IJ I*ﬁigm

o o [...1 2—NZ%E, TREFTE test

bash T2

bash LD o BiRFETRBIZEFHITHIREIE,

bash B * 0 NE: HITHIY
bash Bt * dE 0 AR BITEM
oy * JFE5 Python IE8FHER!

#H

RERBL Y*ﬁ

® man [ . info test

WEHEEE

Do
42/61



bash 245

o $7 B ${7} TEERA—FH<THREIE

[1=21#1M, KEFE 0
echo $7
[2!=3]#H, £H 0

echo $7

-

INTEGER1 -eq INTEGER2 ] #H%F
INTEGER1 -ge INTEGER2 ] AFZEHT
INTEGER1 -1t INTEGER2 ] /I\F
INTEGER1 -ne INTEGER2 1 I

! EXPRESSION ] BX&

EXPRESSION1 -a EXPRESSION2 ] EXH
EXPRESSION1 -o EXPRESSION2 ] EXE

[ ]
L T s T s B e Y s T s B e}

E1RF &R

43 /61



GNU #8217

gk bash NEERFIKT
B35 ® bash I#ftT [[...]1] WARESGS, R [...] BZ, BEZIEE
L1 e NS, AAREER
ST o nSENMIZIETE
955 ® commandl && command?2 EXF
IR e commandl || command2 EXEX
EBLIAL e | command EX&H
BB o FBIEERBMIEEREN, UTHEEMN

bash HIIETT
B

bash T8
bash F2F45H
bash BKI¥K
bash JAid
B

#H

BEHS 3>2
3>2

u]
o)
1
n
it

LY
44 /61



o for fEIF, 115 Fabonacci #&

)

* M seq 10 ZERrh, BE 10 ok, BAT=E i EFA
e KLb: Python for fEIf, Ef{28

144

Do
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while {BIF

® 5 seq 1000 | egrep ~23+$ HM

23
233

«40»>» «F» « =>»

«E= >

Do
46 /61



e 5 yhile EFEM, FHHER

until f&IF

B EHE <

¢ break ZRILE. continue BENTF—H1EIF

Do
47 /61



Hello, A/

«O>» < Fr «=>»

«=

>

Q>
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e %3 it+E Fabonacci #1

%

BRIZEE T

u

® $(command) M command BYARAERIHENISES
e return (AiIR[OE, HEEMA $7 It ERTEEIZR
* 5 Python KL ARE, AAGSHINSERKAEIMEEE

89

Do
49 /61



4

GNU #<1T

sis bash HIEDIRS FiHA 1z

o {...} FR—MREIR, BBITRBLCER—1ETT,
° (...) EAEZI (fork) —™F bash iIB1T{IE,
* F bash FHNEEIRERFMIMNE bash o
s=1

( s=2; )
echo $s

1
pesh S o #Lb: $(seq 100) KESLIGIEIT seq IREUTEEH,

50 /61



GNU #<1T

Gk bash ﬁlﬂ:

R E% 7E bash IMRIAREEENED
FEEHHE B echo ... >&2 WHBENRETEIR stderr
FIMARE R E set —xv FABRIAREH
* set +xv XMEREL
® bash -xv script.sh BUAIARIHITHIZ
bash(1)

® —v Print shell input lines as they are read.

e ® —x Print commands and their arguments as they are executed.

51/61



4

GNU #<1T

A {£F bash NEEF]

* bash B95I&R. FH, F Python, IHEEENFM be , AAAERFER?
o RIETHA: £/ bash DEXMH, ANFRTIR. FHEMNER
s BEXRFEXZ, TEBFLTUMIRFN, SKREESANTARE
o “EFHK NIRARCFIER, EXNEMIKEEE 7 EBIRRRRE
FiE I
° TEBMARRE: B, HE
* FUARFHENFERRETRARNNESEFHR
° MRE, 117, Pi=EIR
o BRAUEIIFRIR

52 /61



4
a

GNU %

gas sl

sl

bash: sl: command not found

PN
S apt install sl

53 /61



matrix AJIR{ETHE

o
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BRERGBY

apt

install sysvbanner bsdgames

worm ﬁgﬂg
worms 1R

banner physics

2222214 # # # #
# # # # # #
# # # # ##
L2222 232202021 #
# # # #
# # # #
# # # #

HH#H#

Hi##

HHHHH

HHH#H#

#HHHH

#HHH

ASCII Art

55 /61



ASCII Art: cowsay
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ASCII Art Anime
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ASCII Art color Anime
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GNU #<1T
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o /LA

apt-cache depends games-toys

* FRBZE

apt-cache depends games-all
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