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LS(1) User Commands
NAME
ls - list directory contents
y total 68
SYNOPSIS drwxrwxr-x
1s [OPTION]... [FILE]... drwx rwxr - x
DESCRIPTION drwxrwxr-x
List information about the FILEs (the curgs rw-rw-r- -
nor --sort is specified.
drwxrwxr-x
Mandatory arguments to long options are man(EEaR QTN o
-a, --all drwXrwxr-x
do not ignore entries starting with [EEEVENETENSEES

-A, --almost-all SrW-rw-r--
do not list implied . and .. -rwW-rw-r--
-rw-rw-r- -

--author
with -1, print the author of each fi

drwxrwxr-Xx

drwxrwxr-x

Ao =S B d rwx rwxr-x
print C-style escapes for nongraphic
drwxrwxr-x

OQCONUIRRFRFRFRPFREPNFENEFEROO

--block-size=SIZE

and sort by name; otherwise: sort by ctime, newest first

-C list entries by columns

--color[=WHEN]
Manual page ls(1) line 1 (press h for help or g to quit

GO U1 O U1 U1 U101 U1 U101 U101 U1 O

LS(1)

.config

.gitignore

Kconfig
LICENSE
Makefile
README . md

with -1, scale sizes by SIZE when printing them; e.g., '--block-size=M'; see SIZE format below
-B, --ignore-backups
do not list implied entries ending with ~
-C with -1t: sort by, and show, ctime (time of last modification of file status information); with -1: show ctime
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* BusyboxEH ( BEFHHLinuxiap$iT TR
» CoreutisBEATHE., fmiBzs. EHIAE. LinuxERRES

- N~

/ # busybox

usyBox v1.20.0 (2012-04-22 12:29:58 CEST) multi-call binary.
opyright (C) 1998-2011 Erik Andersen, Rob Landley, Denys Vlasenko
and others. Licensed under GPLv2.

See source distribution for full notice.

ifplugd, ifup, inetd, init, insmod, install, ionice,
ipaddr, ipcalc, ipcrm, ipcs, iplink, iproute, iprule, iptunnel,

kbd mode, kill, killall, killall5, klogd, last, less, 1linux32, linuxé64,
linuxrc, 1n, loadfont, loadkmap, logger, login, logname, logread,
losetup, lpd, 1lpqgq, lpr, 1ls, lsattr, lsmod, lspci, lsusb, lzcat, lzma,
lzop, lzopcat, makedevs, makemime, man, mdb5sum, mdev, mesg, microcom,
mkdir, mkdosfs, mke2fs, mkfifo, mkfs.ext2, mkfs.minix, mkfs.vfat,
mknod, mkpasswd, mkswap, mktemp, modinfo, modprobe, more, mount,
mountpoint, mpstat, mt, mv, nameif, nanddump, nandwrite, nbd-client,
nc, netstat, nice, nmeter, nohup, nslookup, ntpd, od, openvt, passwd,

iostat, ip,

busybox [function] [arguments]...
busybox --list[-full]
busybox —--install [-s]
function [arguments]...

[DIR]

BusyBox is a multi-call binary that combines many common Unix
utilities into a single executable. Most people will create a
link to busybox for each function they wish to use and BusyBox
will act like whatever it was invoked as.

urrently defined functions:

[, [[, acpid, add-shell,
awk, base64, basename, beep, blkid, blockdev,
bunzip2, bzcat, bzip2, cal, cat, catv, chat,
chown, chpasswd, chpst, chroot, chrt, chvt,
conspy, cp, cpio, crond, crontab, cryptpw,
deallocvt, delgroup, deluser, depmod, devmemn,
dirname, dmesg, dnsd, dnsdomainname, dos2unix,
dumpleases, echo, ed, egrep, eject, env, envdir, envuidgid,
expand, expr, fakeidentd, false, fbset, fbsplash, fdflush, fdformat,
fdisk, fgconsole, fgrep, find, findfs, flock, fold, free, freeramdisk,
fsck, fsck.minix, fsync, ftpd, ftpget, ftpput, fuser, getopt, getty,
grep, groups, gunzip, gzip, halt, hd, hdparm, head, hexdump, hostid,
hostpname, httpd, hush, hwclock, id . difconfig. difdown, jifenslave

addgroup, adduser, adjtimex, arp, arping, ash,
bootchartd, brctl,
chattr, chgrp, chmod,
cksum, clear, cmp, comm,
cttyhack, cut, date, dc,
df, dhcprelay, diff,

du, dumpkmap,

ad,

ether-wake,

patch, pgrep, pidof, ping, ping6, pipe progress, pivot root, pkill,
pmap, popmaildir, poweroff, powertop, printenv, printf, ps, pscan,
pstree, pwd, pwdx, raidautorun, rdate, rdev, readahead, readlink,
readprofile, realpath, reboot, reformime, remove-shell, renice, reset,
resize, rev, rm, rmdir, rmmod, route, rpm, rpm2cpio, rtcwake,
run-parts, runlevel, runsv, runsvdir, rx, script, scriptreplay, sed,
sendmail, seq, setarch, setconsole, setfont, setkeycodes, setlogcons,
setserial, setsid, setuidgid, sh, shalsum, sha256sum, shabl2sum,
showkey, slattach, sleep, smemcap, softlimit, sort, split,
start-stop-daemon, stat, strings, stty, su, sulogin, sum, sv, svlogd,
swapoff, swapon, switch root, sync, sysctl, syslogd, tac, tail, tar,
tcpsvd, tee, telnet, telnetd, test, tftp, tftpd, time, timeout, top,
touch, tr, traceroute, traceroute6, true, tty, ttysize, tunctl,
ubiattach, ubidetach, ubimkvol, ubirmvol, ubirsvol, ubiupdatevol,
udhcpc, udhcpd, udpsvd, umount, uname, unexpand, uniq, unix2dos,
unlzma, unlzop, unxz, unzip, uptime, users, usleep, uudecode, uuencode,
vconfig, vi, vlock, volname, wall, watch, watchdog, wc, wget, which,
who, whoami, whois, xargs, xz, xzcat, yes, zcat, zcip


https://busybox.net/

- N~

« BusyboxE{4 (@& FALinuxa$iT LR
 CoreutiisEATH., fmiEes. E48ITE. LinuxRFRRIES

e fvELInUXTHE : B AbInBRTF

1935

e BIP

* Modern unix

ZTHB

— S,

$ 1L | wc

138715

18588

User Commands

INAME

1s - list directory contents
SYNOPSIS

1s [OPTION]... [EILE]...
DESCRIPTION

nor --sort is specified.
Mandatory arguments to long options are mandatory for short options too

-a, --all
do not ignore entries starting with .

-A, --almost-all
do not list implied . and ..

--author
with -1, print the author of each file

-b, --escape
print C-style escapes for nongraphic characters

--block-size=SIZE
with -1, scale sizes by SIZE when printing them; e.g., '--block-size=M'; see SIZE format below

-B, --ignore-backups
do not list implied entries ending with ~
and sort by name; otherwise: sort by ctime, newest first

-C list entries by columns

--color[=WHEN]
ge ls(1) line 1 (press h for help or g to quit

-Cc with -1t: sort by, and show, ctime (time of last modification of file status information); with -1:

show

LS(1)

List information about the FILEs (the current directory by default). Sort entries alphabetically if none of -cftuvSUX

ctime


https://busybox.net/
https://packages.ubuntu.com/
https://github.com/ibraheemdev/modern-unix

SR A HYshell 5]

» (ENFIRERFRZERRE | shellgE+F

- Bid TabEakbE |
. LQJZ—FTﬁ, \npv Tzke submit
. @ided - EE N T{EES ol ] o G
. EidhistoryEEEH PSS git add -f 2405016.pdf
,dr:z git commit -m "add pdf"
° fl:—.rﬁﬂi make submit
-LEWWE%KfE%$ﬁ$)
o — N\
(1£E' I?—ﬁ) flnd -name "*. [Ch]u

. [ JEEPMEE—DFRF

-%%#EL}

:~$ echo ICS-{pal,pa2}-{idl,id2}

ICS-pal-idl ICS-pal-id2 ICS-pa2-idl ICS-pa2-id2

« B5ZZ0]man readline
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IENIZRIATL

. —fEEtEgrep/awk/sed/vim , PA1EB3KEL

static struct rule {
const char *regex;
int token type;

} rules[] = {

TODO

", TK NOTYPE},

o — R KR FRFILECHNIES
« E.g., [*abc], \d

character set [...]
(match one out of several)

1 At symbol word boundary —
special alpha-num, _, upper or lower
characters dot, or dash char dot alpha character

\b[\w.%+-]+@[\w.-]+\. [a-zA-Z]{Z 6}\b
anyalph::merncchar,_ | | the {x,y} moms

that the previous pattern

match previous [...
P (-] must have 2-6 characters

pattern at least one time

Parse: username@domain.TLD (top level domain)

IS Blemai |

11



Vim | XEMEATERT | R 2 dRiEss =5k

« Marks (S{4&ATRIE)

* ma, 'a, mMA, 'A, ...
- Tags ((EAI B ZBIBEEE)
 :jumps, C-], C-i, C-o, :tjump, ...
« Tabs/Windows (ETE%Z3C/4)
 :tabnew, gt, gT, ...

» Folding (X 55 KfES)

e ZC, 20, ZR, ...

- ESHILREAE | (RTFM, STFW)

. VI mtu to r Vim emulation for Visual Studio Code



https://www.bilibili.com/video/BV13s41167z8

r

version 1.1
April 1st, 06

vi / vim graphical cheat sheet

operator

the range for an operator
direct action command,
if red, it enters insert mode
requires a motion afterwards,
operates between cursor &
destination
special functions,
extra | ,equires extra input
. commands with a dot need

q a char argument afterwards
bol = beginning of line, eol = end of line,
mk = mark, yank = copy
words: [quux|(foo],| bax,| baZ)
WORDs: dquux (foo,| bar,| baz) j

:w (save), (} (quit), :q! (quit w/o saving)
:e f (open file ?)
'%s/x/y/ g (replace x' by 'y' filewide),

h (help in vim), :new (new file in vim),

Other important comands:
CTRL-R: redo (vim),

CTRL-F/-B: page up/down,
CTRL-E/-Y: scroll line up/down,
CTRL-V: block-visual mode (vim only)

Visual mode:
Move around and type operator to act
on selected region (vim only)

normal
mode
toggle external play rev D (0) gotohl /\ "soft" repeat|| % next begin end "soft" bol next
~ case [|e filter |@ macro # il()lent !E) = /Omatc bol & S ident sentence|| Jsentence||___ down +
\, soto 2 "hard"|| _ prev ||— auto3
* mark 1 3 4 5 6 7 8 9 O bol ine || — format
I next end Rreplace !\ back yank undo I insert O open paste begin end
mode ORD) WORD mode 'till line line at bol above before parag. parag.
record next end replace] ‘s 1.3 ; insert open paste]| | : T .
* macro word e word r' char t. unl y yank u undo 1 mode O below p after _. mise i ¢ muse
appendl subst delete 'back" eof/n| screen join screen exemd || " reg. 1 bol/
A at eol S line to eol *find ch Ggotol top J ines K 2 bottom : line * spec goto col
subst 1.3 find extra0 h k 1 « repeat || ', goto not
aappend S char d delete * char g cmds « J * f * s t/T/f/F *mk. bol ® used!
. 4 back- change visual prev rev screen un- 3 : 3 find
Z. quut space C to eol lines WORD N(p find) mid'l < indent > indent ° (rev.)
extra® delete 1,3 visual prev next set reverse repeat
Z. cmds X char C change V mode word n (find) "mark s t/T/E/F || * c;’;]d ¢ find
moves the cursor, or defines Main command line commands ('ex'): Notes:

(1) use "x before a yank/paste/del command
to use that register (‘clipboard’) (x=a..z,*)
(e.g.: "ay$ to copy rest of line to reg 'a")

(2) type in a number before any action
to repeat it that number of times

(e.g.: 2p, d2w, 5i, d4j)
(3) duplicate operator to act on current line
(dd = delete line, >> = indent line)

(4) ZZ to save & quit, ZQ to quit w/o saving
(5) zt: scroll cursor to top,
zb: bottom, zz: center

(6) gg: top of file (vim only),
: open file under cursor (vim only)

\ Fora graphical vi/vim tutorial & more tips, go to www.viemu.com -home of ViEmu, vi/vim emulation for Microsoft Visual Studio

J

13



INRFEREXRIFR

nemt
expr.c
sdb.c
sdb.h

monitor

watchpoint.c

=

init_monitor( o
am_init_monitor();

id engine_start();

6 int is_exit status_bad();

1 am_init_monitor();

3 inflt monitor(argc, argv);

*[1);

main ( argc, char *argv[]) {

engine start();

return is_exit status bad();

$ s
Makefile
Kconfig README.md
$ make

+ LD /home/why/Documents/ICS2021/ics2021/nemu/build/riscv

32-nemu-interpreter
$

1/ics2021/nemu/src/monitor/sdb <oconf.h[3] [cpp] unix utf-8 Ln 1, Col 1/28 <CS2021/ics2021/nemu/src/nemu-main.c[1] [c] unix utf-8 Ln 13, Col 5/26) = J il
-- INSERT --




RTFM, STFW

[ =]

< 5

SERILinuxap<s : man ( sometimes tldr )

=

e EREV RS S F R BRI

man 1ls — BEFWNAERIsmS
man 3 printf — &EEFUWYA{EAprintf

PRINTF( Linux Programmer's Manual PRINTF(3)
NAME
printf, fprintf, dprintf, sprintf, snprintf, vprintf, vfprintf, vdprintf,
vsprintf, vsnprintf - formatted output conversion

SYNOPSIS
#include <stdio.h>

int printf(const char *format, ...);

int fprintf(FILE *stream, const char *format, ...);

int dprintf(int fd, const char *format, ...);

int sprintf(char *str, const char *format, ...);

int snprintf(char *str, size_t size, const char *format, ...);

#include <stdarg.h>

int vprintf(const char *format, va_list ap);

int vfprintf(FILE *stream, const char *format, va_list ap);

int vdprintf(int fd, const char *format, va_list ap);

int vsprintf(char *str, const char *format, va_list ap);

int vsnprintf(char *str, size_t size, const char *format, va_list ap);

Feature Test Macro Requirements for glibc (see feature_test_macros(7)):

snprintf(), vsnprintf():
_XOPEN_SOURCE >= 500 || _ISOC99 SOURCE ||
|| /* Glibc versions <= 2.19: */ BSD SOURCE

dprintf(), vdprintf():
Since glibc 2.160:
POSIX C SOURCE >= 200809L
Before glibc 2.10:
GNU SOURCE

DESCRIPTION

The functions in the printf() family produce output according to a format

as described below. The functions printf() and vprintf() write output to

Manual page printf(3) line 1 (press h for help or g to quit)

15



RTFM, STFW

General Commands Manual man(1)

man — format and display the on-line
manual pages

SYNOPSIS
man [-acdfFhkKtwW] [-—path] [-m system]
[-p string] [-C config filel [-M
pathlist] [-P pager] [-B browser] [-H
htmlpager] [-S section_list] [section]
name ...

DESCRIPTION
man formats and displays the on-line
manual pages. If you specify section,
man only looks in that section of the
manual. name is normally the name of

StLidle-Luy-inerye (1) - merye setradle -11 -LL vuLputr
tracepath (8) - traces path to a network host discovering MTU along this path
xtables-monitor (8) - show changes to rule set and trace-events

$ man -k trace
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- fEIDEE |, Aft4aiz—1 i | Bl mIFET
o JRIE. PHE
¢ o FRE- 1 oFFEo s >R > .o - ¥ > a.out
o INEFAIT

e ./a.out

- BEle2ETARm<SIT TR
« RTFM : man gcc; gcc -help; tldr gcc

« EHEITARI=NEI : -E, =S, -

- EBIBEREXREERIANIA
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“click”

» .out
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Wi Applications -

& Terminal - why@debian...

o I

[__ !

— File Edit View

N |

Terminal - why@debian: ~/ics2020

Terminal Tabs Help

EN &

why

(GX




NIRRBRIRTHIT A

R o & ik L G

. C » .1 * .S » .0 » .out
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i Applications

'@ Terminal - why@debian...

IT‘I

Terminal - why@debian: ~/ics2020

— File Edit View Terminal Tabs Help

$

N e
=

why

23



HACIESZH : 1Y

#include
#define
#

H#t
#ifdef

Y



#includeigs

o H+AR#include ?

int printf(const char * __restrict, ...);
int main() {

priftf ("Hello, World!\n");
return 0;




i Applications -|@ Terminal - why@debian... a --- 18:51 EN S& why
&= Terminal - why@debian: ~/ics2020 m

_ File Edit View Terminal Tabs Help

N | [

26



#include<>ig<S

» LIFRBBTAKS ?

<stdio.h>
“stdio.h”

s I AERBEREENERERIR ?

<SDL/SDL2.h>

« {REJBEEPR/ e £ 7 g —EFERAIYAIR
- BEFRNERRIEGRSHHE

e gcc --verbose a.c

27



i Applications -| @ Terminal - why@debian... a --- 18:55 EN & why
[?' Terminal - why@debian: ~/ics2020 m ,

_ File Edit View Terminal Tabs Help

$ s
a.c a.inc a.out a.s b

s

28



#include "..." search starts here:

#i n C l Ud e< >TE%\ #include <...> search starts here:

/usr/lib/gcc/x86 64-1linux-gnu/8/include
/usr/local/include I

/usr/lib/gcc/x86 64-1linux-gnu/8/include-fixed

o L‘)\T{—%ﬁgﬁ%{-l—ﬁ Z%U ? /usr/include/x86 64-1linux-gnu

/usr/include

<stdio.h>

“stdio.h”
s MM ATERETEENSRERIR?
<SDL/SDL2.h>

» {REJBEER/ s £ 7 g —ErRRR0R IR
- (BEFRINERFIERSHIEE

e gcc --verbose a.c

29



i Applications | @ Terminal - why@debian... ?--- 19:02 why

f?‘ Terminal - why@debian: ~/ics2020

_ File Edit View Terminal Tabs Help

Y |
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BRI RgmIF

- LIMUBESEHAA ?
» A7

<stdio.h>
int main() {
printf("Yes\n");

printf("No\n");

31



Wi Applications - @ CiAE#E (1): 41#)- ...

& Terminal - why@debi...

@ I s

>

File Edit View Terminal

Y |

Tabs

Terminal - why@debian: ~/ics2020

Help

EN R

why



TAREN S

- R B ES AN BEABRIEES

e #include —¥LNLSZ{4
* aa, bb =#EFTS
« X0FERIRR : yAHEIE—10)7

int main() { puts(G);}

33



# Applications @ CiiE#iR (1): 41 - Mo... | @ Terminal - why@debian... a8 R 1740 en QR
Terminal - why@debian: ~
File Edit View Terminal Tabs Help

Y |




TAREN S

« QN{EI8ME Online JudgeRIX<E=ITE ?

file Edit View Terminal Tabs Help

int main(){

4 R("echo Hello\n");
}

$ ./a.out
Hello

35



TAREN S

- WHAEIE— 1 BBHEE ?

File Edit View Terminal Tabs Help

<cstdio> ¢

int main(){ 5 g++ d.C

\ printf ("

%d\n",

sd\n" § b ./a.out

%d\n",

%sd\n", }Ies 7

printf ("
printf("
printf ("
printf(" %d\n"
printf

(
| (
| (
| (
\ ( ’ ;
‘ ( %d\n", : }/es 9
i printf(" %d\n", ;
i printf (" %d\n", ; )/es 11
| (
| (
| (
| (
| (
| (
| (

printf(" %d\n", -
)rlntf ' f'od\n", . VeS 13
%d\n", VeS 17

)rlntf
%sd\n",

printf(’
%d\n", ? yes 19

prlntf )
intf('
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static unsigned

S

n n n nu nu U nu nu n " n

short stopwatch][]

X
XX _ X

X X X
xX X |

X X X X|

X X X X X X|

37



TAREN S

static unsigned short stopwatch[] = {

gcc -E a.c

v

S _ _ _ _ _ XXXXX_ _ _XX_,
S ___XXXXXXXXX_XXX,
S _ _ XXX _ _ ___ XXX _XX,
S _ XX _ _ _______ XX __,
! SXX _ _ _ _ _ ______ XX _,
SXX _XXXXX_ _ _ _ _ XX _,
sXX _ _ ___ X _ ____ XX
S XX _ _ __ _ X _ __ __ XX _,
s _ XX __X_ _ XX __,
S _ _ XXX _ _ ___ XXX ___,
S _ __XXXXXXXXX____,
S 0 XXXXX_ _ _ _ __ 5 IR

static unsigned short stopwatch[]
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X-Macros

» RETT  BEER AR RERIAE
- RERENE  BRIREEA LR ALE

$ ./a.out
o 14| * X-macro Hello, Tom!
BlF Hello, Jerry!
Hello, Tyke!
#define NAMES(X) \ Hello, Spike!

X(Tom) X(Jerry) X(Tyke) X(Spike)

int main() {
#define PRINT(x) puts("Hello, " #x "!");
NAMES (PRINT)

\ 4
PRINT(TOM) PRINT(Jerry) PRINT(Tyke) PRINT(Spike)
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X-Macros

—

#define NAMES(X) \
X(Tom) X(Jerry) X(Tyke) X(Spike)

int main() {

$ ./a.out
Hello, Tom!
Hello, Jerry!
Hello, Tyke!
Hello, Spike!
Goodbye, Tom!
Goodbye, Jerry!
Goodbye, Tyke!
Goodbye, Spike!

#define PRINT(x) puts("Hello, " #x "!");

NAMES (PRINT)

#define PRINT2(x) puts("Goodbye, " #x "!");

— [NAMES (PRINT2)|

}

PRINT(TOM) PRINT(Jerry) PRINT(Tyke) PRINT(Spike)

PRINT2(TOM) PRINT2(Jerry) PRINT2(Tyke) PRINT2(Spike)
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PAFR AT

« PASCCPHBIBITAESSOHHEEN | i Ea s | A
e in nemu/include/isa.h
#ifndef __ISA H__
#define _ ISA H__

#tendif

e in nemu/include/common.h
« PR ERincludelf—LEESLIZ{4 ?
- CONFIG_TARGET AMEBRBEN , EWE?
« make menuconfigff{ T{tA ?
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extern
void

void

in abstract-machine/am/include/am.h

42



likelyFdunlikely ?
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I PAFRE#ERYTNL

PR AR

™ 4

BT AR TS B T
1. IHEENBYTE

#define DEFINE_INT_VARS(_) \
_(var1) _(var2) _(var3) _(var4)

#define DECLARE_INT(var) int var;

DEFINE_INT_VARS(DECLARE_INT)

. UTRIMERNEE:

_(var5)
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PAFREEHITRYRIE

o [FIEPACIBRYEE—MAEIME(IN nemu/src/nemu-main. c)

e am_init monitor()?

« XZ2init_monitor()?

(int argc, char*argv[]) {

();

(argc, argv);

();




PATABHERAA

e in nemu/src/monitor/monitor.c

+

+

void

static
static
static
static 1

static

static 1

void
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PA2I T EREREE B

- EEBEARELE?
» AIERKASE ()

v (patterr
uinteé4_t ke A S

((uinte4_t
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PAFR=EE ] 7R

cpu.h L] macro.h 2 X

ics2025 > nemu > include > macro.h > & MAP(c, f)

(arr) (int)(

(

CONFI extern FILE
extern void




ZIRE S ITHIS R

« ISA H
» CFLAGSH#EIR , AR ( BXBEAREEETRE? )

N N N N N N N

(
(
(
(
(
(
(
(




BBHITRYRIE

« REMTEELIRRIFEZRI
« tBFRATTERTE ( meta-programming )
 GeeHYFAh IR RS R AT AN C4Ri S
« C+H+HRYRIRITIRIE ; RustdHImacros ; ...

* Pros
- IRHRIEIAZE ( X-macros )
- BIFBAESHEX

 Cons
« IARTEEMEIOCCC., Dt (#hE) . ...

#define L (
int main L ) { puts L "Hello, World" ); }
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TR TR

( FATRIEAFHNEERE )

k. HiE

COMBEF-> I >OHFESD.s OLE>D> .o SOERES Lout



End.

CESHEE (R ERAErTLABE )
CESER (KERXRRCGESHEN )
CES N EEN=s09EEES (185R )
HETZ[RIEE : The Art of Readable Code
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