Chuong 1

Bit diu 1am viéc vai shell script
Ai 1am viéc véi Linux sé& biét qua shell 1am viéc v6i chuong trinh dau tién. St dung giao
dién do hoa (Graphical user interface) sir dung rat pho bién va dé dang st dung. Nhimg
ngudi ndy muén nang cao hiru ich ctia Linux sé& sir dung chuong trinh shell nhu mic
dinh.
Shell 1a mot chuong trinh véi ngudi cung cip ngudi dung tich hop diéu huéng véi hé
diéu hanh. D¢ hiéu trang thai trong sy phat trién ctia hé diéu hanh Linux. Linux di duoc
phat trién phan mém ma ngudn md (open source) phat trién tir UNIX OS. Lich st phét
trién nhu sau:

e Hg¢ diéu hanh UNIX phat trién boi Ken Thomson va Dinnis Ritchie tir 1969. duoc

phat hanh nam 1970. Puoc viét lai tir UNIX str dung ngén ngit C tir ndm 1972.

e Nim 1991, Linus Torvalds phat trién Linux kernel cho hé diéu hanh mién phi
Trong chuong ny ta s& tim hiéu theo cac chu dé sau

e So sanh Shells

e Lam viéc vo1 Shell

e Hoc Iénh Linux co ban

e script dau tién - Hello World

e Trinh bién dich va thong dich - céc tién trinh khac nhau

e Khi khong str dung

e (Cac thu muc khac nhau

e Lam vi¢c hi¢u qua voi shell - 1€nh co ban

e Lam viéc voi quyén
So sanh cac shell
Ban dau, hé diéu hanh UNIX st dung 1 chuong trinh shell goi 1a Bourne Shell. Sau d6
c6 chuong trinh shell dugc phat trién khac cia UNIX. Mot s6 ban khac nhau cua shells:

e Sh - Bourne Shell

e Csh - C Shell

e Ksh - Korn Shell

e Tcsh - enhanced C Shell

e Bash - GNU Bourne Again Shell

e 7sh - extension to Bash, Ksh va Tcsh

e Pdksh - extention to KSH
So sanh cac shells khac nhau trong bang sau:

Tinh nang Bourn |C TC Korn |Bash




e
Bi danh no yes |yes yes yes
soan thao dong I¢énh no no yes yes yes
khoi mau nang no no no yes yes
Tén tép no yes |yes yes yes
thu muc no yes |yes no yes
lich st no yes |yes yes yes
chtrc nang (function) yes no no yes yes
Key binding no no yes no yes
job control no yes |yes yes yes
Ngit phap chuan (spelling correction) no no yes no yes
Prompt formatting no no yes no yes

O bang trén 13, chung, cu phap cia tat ca shell 1a twong ty nhau dén 95%. Trong tai liéu
nay ta s& tim hiéu theo chuong trinh 1ap trinh bash shell
Cac cong viéc hoan thanh béi shell
Bat ctr khi nao ta gd text vao shell terminal, no s& phan hoi ciia shell thuc thi nhitng cau
Iénh dung. Hoat dong hoan thanh bdéi shell nhu sau
e doc text va phan tich cau 1énh da nhap
e Danh gid si€u ky tu nhu ky tu dai dién, ky tu dac biét, hoac ky tu lich st
e Tién trinh diéu khién io, pipes, va tién trinh an
e truyén tin hiéu
e Khai tao chuong trinh dé thyc thi
Ta s& ban vé chu dé trén véi chuong bé
Lam viéc véi shell
Bit diu md terminal, va ta s& lam quen voi moi trudng Bash Shell:
1. Mo Linux terminal va kiéu trong:
$ echo $SSHELL
/bin/bash
2. Két qua duoc in ra shell hién tai 1a /bin/bash nhu sau
$ bash —version
root@sysadm:/etc/init.d# bash --version
GNU bash, version 5.1.4(1)-release (x86_64-pc-linux-gnu)
Copyright (C) 2020 Free Software Foundation, Inc.



O day, ta s& st dung shell dé biéu thi Bash shell. Néu ta tham khao cac shell khac n6 xac
dinh b1 tén nhu KORN va shells khéc tuong tu.
Trong Linux, tén file viét thuong va viét hoa 1a khac nhau; vi du céc file Hello va hello
12 hai file khac nhau. N6 khong nhu Windows, khong c6 khac biét & day
Nhanh nhét khong thé sir dung khoang trang trong tén file hodc tén thu muc nhu

e Tén file sai - Hello World.txt

e Tén file ding - Hello World.txt hoac HelloWorld.txt
Cai nay sé& thuc hién sai ho#ic cau 1énh 16i hodc khong 1am viéc nhu mot ngoai 18, vi du
lam utility.
Trong khi go tén file cua 1 file da tdn tai hodc thu muc, st dung tab dé hoan thanh 1a
tinh nang cua Linux. No6 s€ lam vi¢c v61 Linux nhanh hon.
Tim hiéu Céu Iénh Linux co ban
Theo nhu bang danh sach cac Iénh Linux co ban sau:

Command Description

$1s Lénh nay str dung dé kiém tra noi dung ctia thu muc.

$ pwd Lénh nay st dung dé kiém tra thu muc hién tai

$ mkdir work Ta s€ tao mQt thu muc goi 1a work trong thu muc home. St

dung 1énh nay dé tao mot thu muc méi goi la work trong
thu muc hién tai

$ cd work Lénh nay sé& thay doi thu muc 1am viéc hién tai dén thu
muc mai tao co tén la work

$ pwd 1énh nay c6 thé st dung dé xac nhén ta di chuyén dén thu
p Y g Y
muc xac dinh

$ touch hello.sh 1énh nay str dung dé tao mot file rong goi 14 hello.sh trong
thu muc hién tai

$ cp hello.sh bye.sh Lénh nay st dung dé sao chép mot file dén mét file khac.
no6 s€ copy hello.sh sang bye.sh.

$ mv bye.sh welcome.sh  Lénh nay sir dung dé doi tén file. n6 sé doi tén file bye.sh
thanh welcome.sh.

$ 11 Lénh nay s& hién thi chi tiét thong tin vé files.

$ mv Lénh nay Thay tén file sir dung 1énh mv va chay I¢nh Is.
welcome.sh .welcome.sh  Hién tai 1énh Is s€ khong hién thi file .welcome.sh. file s&
$1s an. bat ky file nam hodc tén thu muc bat dau véi “.” tro

thanh file an.

$1s-a Lénh nay dung dé thay files




$ rm .welcolme.sh Lénh nay str dung dé xoa file.

Néu ta x6a file bat ky tir GUI nhu Graphical User Interface, sau d6 n6 s& dugc di chuyén
dén /home/user/.local/share/Trash/files/all d3 xoa files thu muc
Script diu tién ciia ta - Hello World.txt
Ta hoc 1énh co ban dé six dung Linux OS, ta s€ viét shell script déu tién goi 1a hello.sh ta
co thé sir dung trinh soan thao tty chon nhu vi, gedit, nano, va cac phr:in mém soan thao
tuong tu trong tai liu nay ta st dung trinh soan thao Vi.
1. Tao file moi cé tén hello.sh nhu sau
#!/bin/bash
# This is comment line
echo “Hello World”
Is
date
2. Luu file méi tao
Dong thir nhat #!/bin/bash goi 13 shebang line. S két hop cua ky tu # va ! dugc goi 13
con sb ky diéu (magic number). Shell sir dung né dé goi shell tuong tac nhu /bin/bash
trong trudng hop nay. N6 ludn 1a dong dau tién cua Shell script.
Mot vai dong tiép theo trong Shell script 13 ty giai thich.
e Bat ky dong nao bat dau védi #, s& 1a coi nhu dong chu thich. Mot ngoai 18 cho
dong dau tién nhu da néi & trén voi #!/bin/bash
e Lénh echo s€ in Hello World 1én man hinh
e Lénh Is s& hién thi noi dung thu muc trén man hinh
e Lénh date s& hién thi ngay va gid hién tai
Ta c6 thé thuc thi file méi tao bang cach sau:
e Cachl:
$ bash hello.sh
Technique two:
$ chmod +x hello.sh
Dé chay 1énh bén trén ta thém quyén thuc thi cho file méi tao. Ta s& hoc nhiéu hon véi
quyén cua file trong chuwong nay.
$ ./hello.sh
Chay 1énh trén ta thyc thi hello.sh nhu mot file chay béi céch 1, ta truyén tén file nhu
mot tham sb cho Bash shell.
Két qua thyc thi file hello.sh s& nhu sau
Hello World
hello.sh



Sun Jan 18 22:53:06 IST 2015
Nhu vay viéc thuc thi script dau tién da thanh cong, ta s& tién hanh phat trién nang cao
dbi voi script. Hellol.sh. Tao méi script hello.sh nhu sau

#!/bin/bash shebang line
# This is the first Bash shell comments
# Scriptname : Hellol.sh comments
# Written by: Ganesh Naik
comments

echo "Hello SLOGNAME, Have a nice day !"
echo "Your are working in directory ‘pwd’." .
echo "You are working on a machine called ‘uname -n"." Iénh echo in ra man hinh
echo "List of files in your directory is."

Is # List files in the present working directory

echo "Bye for now SLOGNAME. The time is "date +%T"!"

1énh echo in ra man hinh

Két qua khi thuc thi file

Hello sysadm, Have a nice day !

Your are work in directory /home/sysadm/bash_script.

You are working on a machine called sysadm.

List of files in your directory is.

Bye for now sysadm. The time is 09:32:52!
Ta s& hoc vé LOGNAME (tai khoan ding nhap), uname (ngudi ding) va cac 1énh tuong
tu nhu bang cach tiép tuc doc tai liéu nay.
Trinh bién dich va thong dich - khac biét trong tién trinh xir ly
Khi phat trién phan mém, s& thuc hién theo hai tiy bién sau:

e Compilation (bién dich): str dung ngdn ngir bién dich co ban nhu C, C++, Java, va
cac ngdn ngir tuong tu khac
o Interpreter (thong dich): Str dung ngoén ngir nhu Bash Shell scripting.

Khi ta st dung mot ngoén ngir bién dich ta bién dich file code va sau khi bién dich ta thu
duge mot két qua (mot file) co thé thyc thi & dang nhi phan. Sau do ta chay file nhi phan
nay dé kiém tra tinh ning ctia chuong trinh.
Trudng hop con lai khi ta phat trién mot Shell script, sit dung nhu mot ngdn ngit thong
dich, tat ca cac dong 1énh cta chuong trinh duoc nhip vao Bash Shell. Mdi dong cua
Shell script duoc thuc tuan ty timg dong mot. Trudng hop gia sir dong thir 2 cia script bi
161, khi d6 chi dong 1énh dau tién duoc thuc thi boi thong dich shell.
Khi nao khong sir dung scripts
Shell scripts st dung vu diém hon so v&i ngdn ngit bién dich nhu ngon ngit C hodc C++.
Tuy nhién, Shell scripting c6 mot sé gidi han nhu sau.
Theo d6 cac tinh ning wu diém 1a :



Script rat dé viét

Script nhanh chong dé bat dau va dé tim 15i

Tiét kiém thoi gian phat trién

Hb tro nhiéu cong viéc quan tri va tu dong hoa

Khong can cai dit thém hodc cong cu yéu cau dé phat trién hodc kiém tra Shell
scripting

Céc gio1 han cua Shell scripts 1a:

Tat ca cac dong trong script tao mot tién trinh méi trong hé diéu hanh. Khi ta chay

chuong trinh bién dich nhu ngén ngit C, né chay nhu mét tién trinh duy nhét cho

dén khi hoan thanh chuong trinh.

Do mdi 1énh tao mét tién trinh méi, nén Shell script xur Iy cham so véi chuong

trinh bién dich.

Shell scripts khong thich hop xtr 1y bai toan 16n doi hoi khéi lugng 16n cac xt Iy

va tham s0 lién quan.

Gap van dé 16n khi chuyén d6i nén tang, linh hoat (scripts chay trén server nay c6

thé khong chay dugc trén server khac)

Do d¢6 ta khong str dung Shell scripts trong cac truong hop sau

o Hé thong c6 tinh md rong

o Khi can cau tric dit liéu nhu danh sach lién két hodc dang cay

o Khi can sir dung ché do dd hoa

o Khi diéu khién truy cip dén phan cimg hé thong

o Khi can mét cong hoic socket I/O (thong sb két ndi)

o Khi can sir dung thu vién hodc giao tiép vdi code khac

o Pdc quyen, hoic khong phai tmg dung ma ngudn mé (ai cling ¢ thé nhin thay
source code)

Thw muc mé rong
Ta s€ kham pha cau trac thu myc trong Linux diéu nay rat hiru ich vé sau:

/bin/: Chtra cac I¢nh duoc st dung bdi ngudi dung thong thuong

/boot/: Céc file yéu cau cho qua trinh khai dong hé diéu hanh duoc luu triv ¢ day
/edrom/: Khi CD-ROM dugc gan (lap vao), cac file cia CD-ROM dugc truy cap ¢
day

/dev/: day la file driver cua thiét luu trir trong thu muc. File driver thiét bi s& duoc
tré dén khi chuong trinh phan cing phat hanh chay trong kernel.

/etc/: Thu myc nay chta file ciu hinh va script khoi tao



e /home/: Thu muc nay la thu muc home cua tAt ca cac tai khoan trir tai khoan quan
tri
e /lib/: Cac file thu vién luu trit & thu muc nay
e /media/: cong cu da phuong tién mé rong nhu USB dugc tro dén nhu mot thu muc
e /opt/: Céac goi tuy chon duoc cai dat trong thu muc nay.
e /proc/: Céc file chua thong tin vé kernel va toan bo tién trinh dang chay cua HDH
e /root/: Day la thuy muc home cua tai khoan quan tri
e /sbin/: Chura cac 1€nh sir dung bdi quan tri vién hodc tai khoan
e /usr/: Chira cac chuong trinh tht cp, thu vién, va tai liéu vé chuong trinh ngudi
dung phat hanh
e /var/: Bao gdm dir liéu thay d6i nhu http, tftp va cac chuong trinh twong tu.
o /sys/: Céc file sys dong duoc tao & day.
Lam viéc hi¢u qua hon véi shell - cac 1énh co ban
Ta s€ hoc mot vai 1énh, thuong dung nhu man, echo, cat va cac 1énh tuong tu:
e Nhip Iénh nhu sau, n6 sé& hién thi chuc nang cua cau lénh man:

System admin

$ man man
Tt bang nay, ta c6 thé nhan duoc mdt y tudng vé ki€u bién ctia man cho cau 1énh
tuong tu
Section number Subject
1 User commands (cach str dung I¢nh)
2 System calls
3 Library calls
4 Special files
5 File formats
6 Games
7 Miscellaneous
8
9

Kernel routines

e Khi ta nhap 1énh dé hién thi dung yéu cau nhu sau
$ man 1 command
$ man 5 command
e Gia s ta can biét nhiéu hon vé 1énh passwd, 1énh nay sir dung dé thay doi
password hi¢n tai cia mot tai khoan, ta co thé g0 Iénh nhu sau:
$ man command



man -k passwd // show all pages with keyword
man -K passwd // will search all manual pages for pattern
$ man passwd
Lénh nay sé& hién thi thong tin vé 1énh passwd:
$ man 5 passwd
1énh trén sé& cung cap thong tin vé passwd file, cai nay duoc luu trir trong /etc
/passwd.
e Ta co thé hién thi ngin gon thong tin vé 1énh nhu sau:
$ whatis passwd

Output:

passwd (1ssl) - compute password hashes
passwd (5) - the password file

passwd (1) - change user password

e Téit ca cau lénh ta nhap vao terminal dugc thuc thi chuong trinh nhi phan lién két
v6i no. ta c6 thé kiém tra noi luu file dudi dang nhi phan bang cau 1énh sau:
$ which passwd
/ust/bin/passwd
Dong 1énh trén cho ching ta biét file nhi phan cua I¢nh passwd luu tai thu muc
/ust/bin/passwd

e Ta c6 thé ldy duogc thong tin vé vi tri file nhi phan bang cau 1énh khac nhu sau:
$ whereis passwd
Két qua hién thi nhu sau:
passwd: /usr/bin/passwd /etc/passwd.org /etc/passwd
/ust/share/man/man5/passwd.5.gz /usr/share/man/manl/passwd.1.gz
/usr/share/man/man1/passwd.1ssl.gz

e Thay doi tai khoan dang nhap va hiéu luc tén ding
$ whoami
Cau 1énh nay hién thi tén dang nhap cua tai khoan ding nhap:
$ su
Lénh su (switch user) s& dang nhap tai khoan quan tri; nhung ta phai biét
password cta tai khoan nay. 1énh sudo (superuser do) s& chay 1énh vdi quyén cua
quan tri. dé sir dung lénh nay tai khoan phai duoc thém vao danh sach sudoers
# who am [
Lénh nay hién thi hiéu luc cia tai khoan c6 thé lam viéc tai mot thoi diém.
# exit



Nhiéu khi ta can tao mot 1énh mdi tir nhimg 1énh da ton tai. Poi khi 1énh da ton tai
c6 tuy chon phire tap dé nhd. Trong mot vai trudng hop ta c6 thé tao mot 1énh méi
turong duong bang cach dit alias nhu sau:

$ alias 1= ‘Is -I’

$ alias copy= ‘cp -rf’

Dé liét ké danh sach khai bao aliases, ta dung Iénh sau:

$ alias

DPé xda mét alias, sir dung 1€nh sau

$ unalias copy

Ta c6 thé kiém tra chi tiét HDH nhu UNIX/Linux hodc ban phan phdi da duoc cai
trén may tinh bang cau 1énh sau:

$ uname

N6 sé& hién thi thong tin co ban ctia OS

Phién ban Linux kernel s& dugc hién thi boi 1énh sau:

$ uname -r

pé léy toan bd thong tin vé may Linux, st dung 1énh sau:

$ uname -a

Céc 1énh sau sé& lay dugc nhiéu thong tin chi tiét hon vé ban phan phoi

$ cat /proc/version // detailed info about distribution

$ cat /etc/*release

# Isb_release -a // will tell distribution info fo Ubuntu

Lénh cat st dung dé doc files va hién thi ra chuan dau ra

Nhiéu khi ta can mot ban file hodc thu myc & nhiéu noi. Truong hop niy dé thay
thé nhitng ban copy tir file goc ta co thé tao soft links. tuong tu nhy tao shortcut
trong windows.

$ In -s file file link

Pé hoc kiéu cua file, ta co thé st dung 1énh file. Véi Linux kiéu bién cua file ton
tai. Vai vi du nhu sau:

o Regular file (-)

o Directory (d)

o Soft link (1)

o Character device driver (c)

o Block device driver (b)

> Pipe file (p)

o Socket file (s)

Ta c6 thé liy thong tin vé mot file bang cach sir dung 1énh sau:



$ file fil name //show type of file.tmp
e In chit trén man hinh dé hienr thi két qua dé nguoi sir dung hoic yéu cau chi tiét
mot hanh dong can thiét
o Cau I¢nh sau s€ tao mot file moi goi 1a file name stir dung Iénh cat
$ cat > file_name
line 1
line 2
line 3
< Ctrl + D will save the file >
Nhung n6 it hitu dung so vé6i nhiéu tinh ning cta cac chuong trinh soan thao da
c6 nhu vi hodc gedit
> Theo Iénh s& in Hello World trén man hinh. Lénh echo rat hitu dung dé Shell
script:
$ echo “Hello World”
o Theo lénh dé copy chudi Hello World vao file hello.c nhu sau:
$ echo “Hello World” > hello.c
Lénh echo véi ky tu > ghi d¢ ndi dung cia file. Néu file d3 ton tai va c6 ndi
dung, no s€ bi x6a va n¢1 dung méi s€ duge thém vao file. Trong truong hop
khi tao mudn thém text vao file ma khong bi mat ndi dung cii vo1 Iénh echo ta
dung 1é€nh sau:
$ echo “Hello World” >> hello.c
o Lénh sau s& hién thi noi dung cua file ra man hinh:
$ cat hello.c
Lam viéc véi quyén
file va thu muc c6 nhing kiéu quyén sau:
e Read permission: Nguoi dung co thé doc hodc kiém tra ndi dung cua file
e Write permisssion: Ngudi ding ¢ thé soan thao hodc chinh stra file
e Execute permission: Ngudi dung c6 thé thyc thi file
Thay d6i quyén file
Theo d6 cac cau 1énh dé thay d6i quyén cua file:
Pé kiém tra quyén ta dung 1énh sau:
$ 11 file name
Chi tiét quyén cua file nhu hinh bén dudi:



Trong Permissions Group

hlflh Date & Time N
trén ta Owner | | ast Modified o
thay

nhom ' '

quyén I L e T G N L
cua

owner,
group,
vauser Qwner Group  Public
khéc.
Quyén c6 ba kiéu 1a doc, ghi va thuc thi. nhu yéu cau ta c6 thé thay doi quyén cua file
bién doi
Lénh chmod
Ta c6 thé thay ddi quyén cua file hodc thu muc bang hai cach:
Cach 1 - bang biéu tuong
Nhu cau 1énh bé duéi s& thém quyén read/write va thuc thi voi file d6i v6i u 1a user, g 1a
group, va o la others:
$ chmod ugo+rwx file name
Ngoai ra, ta c6 thé dung cau lénh sau:
$ chmod +rwx file name
Cach 2 - bang s
Lénh sé& thay doi quyén cua file sir dung bo s6:
$ chmod +rwx file name
Quyén file 12 777 c6 thé hiéu 1a 111 111 111, nd twong tng voi rwx.rwx.rwx.
Cai dat umask
Ta s€ théy Linux quyét dinh quyén mac dinh cau file hoac thu muc méi1 duoc tao:
$ umask
0002
Y nghia két qua Iénh trén 1a, néu ta tao mot thu muc mdi, thi thu muc dugc dit quyén la
+rwx, quyén 0002 s& duoc trir di. 6 nghia 1 thu muc méi duoc tao s& cd quyén 775
hodc rwx rwx r-x. Dé file méi duoc tao cd quyén la rw- rw- r--. khi @0 mac dinh cho file
mdi tao thuce thi s€ ko bao gio duoc dat. Theo do file text md1 duogc tao va thu muc sé
khac quyén trudng hop umask tuong tng.
Setuid



Chtrc nang thi vi cta tinh ning setuid. Néu setuid dat cho mét script, script s& luon chay
v6i quyén owner bat ké ngudi dung nao dang dung tap 1énh. Néu ngudi quan tri mudn
chay script viét boi anh ta bang tai khoan khac, khi d6 c6 thé set quyén do.
Diéu kién khac cua tinh hudng:

$ chmod u+s file name

$ chmod 4777 file
Quyén file khi 4p dung sau hai cu lénh trén s& 1a drwsrwxrwx.
Setfuid
Tuong tu setuid, chtrc ning cia setgid cung cip ngudi dung kha ning chay script voi
quyén cua group owner, khi mudn thuc thi véi nguoi st dung bat ky.

$ chmod g+s filenames
Ngoai ra, ta c6 thé dung cau 1énh sau:

$ chmod 2777 filename
Quyén file khi sau hai cau 1énh trén s& 1a drwxrwsrwix.
Sticky bit
Sticky bit 1a moc chirc nang rat thi vi. dé noi, mot phan quan tri vién c6 10 ngudi ding.
Néu mot folder duoc dat véi sticky bit, sau d6 cac ngudi ding khac c6 thé copy files dén
thu muc. T4t ca nguoi ding co thé doc files, nhung chi so hitu file tuong tmg c6 thé
soan thao hoac xda file. Nguoi dung khac co thé chi doc nhung khong soan thdo hoac
chinh sra files néu sticky bit dugc dat.

$ chmod +t filename
Ngoai ra ta c6 thé st dung 1énh sau:

$ chmod 1777
Quyén cua file sau khi hai 1énh trudc c6 quyén nhu sau drwxrwxrwt.
Tong két chwong
Trong chuong nay, ta hoc khac nhau giwa viét va chay mot shell script. ta cung hoc cash
thue hién véi file va thu muc nhu 1am viée véi quyén.
O chuong tiép theo, ta sé tim hiéu vé& quan 1y tién trinh, diéu khién job, va ty dong hoa.



Chuong 2

Tim hiéu sdu vé quén 1y quy trinh, diéu khién job va tw dong hoa
O chuong trude ta di gidi thidu va kiém soat dugc moi truong Bash shell trong Linux.
Ta hoc 1énh co ban va viét dugc Shell script dau tién.
Ta ciing hoc vé quén 1y tién trinh va diéu khién job. Pay 1a thong tin rat hiru ich cho
quan trj hé théng trong viéc ap dung ty dong hoa va giai quyét cac van dé.
Trong chuong nay ta s& tim hiéu chu dé sau:

e Giam sat tién trinh véi ps

e Quan ly Job- lam viéc véi fg, bg, jobs, va kill

e Tim hiéu crontab
Gi6i thiéu co ban vé tién
Mot giao dién giao tiép ciia mot chuwong trinh goi 14 tién trinh. Mot chuong trinh luu trix
trong 6 dia hoic 6 ngoai khong phai 1a tién trinh. Khi luu chuong trinh bat dau thyc thi,
va ta khi d6 tién trinh di duoc tao va dang chay.
Pé hiéu tom tat qua trinh hdh Linux khéi dong:

1. Trong PC khéi tao chip BIOS thiét 1ap phan ctng hé thdng, nhu PCI bus, driver

hién thi va bat
2. Sau d6 BIOS thuc hi¢n chuong trinh boot loader.
3. Chuong trinh bootloader copy kernel vao memory (RAM), va kiém tra co ban, goi
1a mot chirc nang goi kernel start kernel ().

4. Kernel khoi tao OS va tao tién trinh da tién goi 1a init.
Ta c6 thé kiém su ton tai ctia tién trinh v6i 1énh sau $ ps -ef
. Tat ca tién trinh trén OS 1a mot s6 dinh danh truy cap tién trinh. goi 1a process ID.

Process ID cua tién trinh init 1a 1. tién trihf nay 14 tién trinh cha cia tat ca tién
trinh nguoi dung.

o o

Trong OS, tat ca tién trinh m&i duoc tao béi mot goi hé thdng goi 1a fork ().
Ngoai ra tat ca tién trinh c6 mot process ID nhu process ID cha.

Ta c6 thé thay tién trinh hoan thanh dang cdy sir dung 1énh $ pstree

Ta thay tién trinh dau tién 13 init trudc tat ca cac tién trinh khac voi

© o N



[root@ol8-19 ~]# pstree
systemd——ModemManager:
[—NetworkManager:

2*[{ModemManager}]
2*[{NetworkManager}]

—2*[abrt-dump-journ]
—abrtd—-2*[{abrtd}]
[~accounts-daemon—2*[ {accounts-daemon}]

—alsactl

—atd

auditd——sedispatch
—[2*[{auditd]]

—avahi-daemon—avahi-daemon

—bluetoothd

—chronyd

—colord—2*[{colord}]

—containerd—17*[{containerd}]

—containerd-shim——my_1init runsvdir runsv——cron
runsv

runsv—[apache(tl—apa(hez 10*[apache2]
svlogd
runswv: mysqld_safe—[lngger

—[ mysqld—-30*[{mysqld}]

svlogd
syslog-ng—{syslog-ng}
15*[{containerd-shim}]
—crond
—cupsd
—dbus-daemon——{dbus-daemon}
—dnsmasq——dnsmasq
—do(kerd—[z*[dn(ker—proxy
16*[{dockerd}]
—gdm——gdm-session-wor——gdm-x-session——Xorg—13*[{Xorg}]
—gnome-session-b——gnome- she11—|:i.bus daemon—Eibus— dconf—3*[{ibus-dconf}]

6*[{docker-proxy}]]

ibus-engine-sim——2*[{ibus-engine-sim}]
2*[{ibus-daemon}]
33*[{gnome-shell}]

—gsd-ally-settin—3*[{gsd-ally-settin}]
—gsd-clipboard—-2#*[{gsd-clipboard}]
—gsd-color—3*[{gsd-color}]
—gsd-datetime—2*[{gsd-datetime}]
—gsd-housekeepin—2*[{gsd-housekeepin}]
—gsd-keyboard—3*[{gsd-keyboard}]
—gsd-media-keys—3*[{gsd-media-keys}]
—gsd-mouse—2*[{gsd-mouse}]
—gsd-power—3*[{gsd-power}]
—gsd-print-notif 2*[{q5d-pr’int-notiﬂ'\

Vi thé, tién trinh init, tat ca tién trinh khac duoc tao boi tién trinh khac. Tién trinh init
duoc tao bdi chinh kernel.
Céac khéc nhau cua tién trinh:

e Orphan process (tién trinh md ¢6i, khong thudc tién trinh cha nao): Néu bang mot
vai thay d6i tién trinh cha két thiic, sau d6 child process tré thanh orphan process.
tién trinh ndy di duoc tao bai parent process, nhu mot grandparent process, trd
thanh cha ca orphan child process. Trong phuong phap méi nhat, tién trinh init tré
thanh cha cua orphan process.

e Zombie process: tat c tién trinh c6 mot cau trac dir liéu goi 14 bang diéu khién
tién trinh. cai nay duoc duy trinh trong hé didu hanh. La bang bao gém thong tin
vé tat ca tién trinh con dugc tao bdi tién trinh cha (parent process). Néu boi thay
doi tién trinh cha dang dimg (ngu) hodc tam dimg vi mét vai 1y do va child
process da két thiic, sau d6 parent process khong nhan duoc thong tin vé child
process két thuc. Trong truong hop nay, child process d6 duoc két thiic goi 1a
zombie process. Khi parent process tiép tuc chay, n6 s€ nhan mdt tin hi¢u vé su
két thuc child process va diéu khién process khoa ciu trac dit liéu s& dugc cap
nhat. sy két thuc child process duoc thuc hién.

e Daemon process: Cho dén hién tai, ta d3 duoc bt dau tit ca tién trinh méi trong
mot Bash terminal. Theo d6, néu ta in bat ctr text vi 1énh $ echo “Hello”, no s&
duoc in trong cong cu nhap 1énh terminal cta chinh né. Day 1a tién trinh thuc su



n6 khong dugce truy cap bai bat cir terminal ndo. Nhu mot tién trinh goi mot
daemon process. tién trinh nay chay ¢ ché do an. Nang cao ctia daemon process 13
chung mién nhiém v&i cac thay d6i Bash shell, cai nay da duoc tao. Khi ta mudn
chay tién trinh ché d6 4n that sy, nhu may chia DHCP va bat, sau d6 daemon
processes rat hiru dung.
Giam sit tién trinh sir dung
Ta d4 sir dung 1énh ps nhu giéi thiéu. tim hiéu nhiéu hon vé no:
e Liét ké danh sach truy cap véi Bash shell terminal, nhéap 1énh $ ps
student@ubuntu:~$
student@ubuntu:~$ ps
PID TTY TIME CMD
2621 pts/0 00:00:00 bash
2797 pts/0 00:00:00 ps
student@ubuntu:~$
student@ubuntu:~$
o Liét keé tién trinh thudc vé parent process ID truy cdp vai terminal hién hanh, nhap
1énh $ ps -f

student@ubuntu:

student@ubuntu:

| student@ubuntu: -f

uID PID C STIME TTY TIME CMD

| student 2621 0 19:14 pts/0 00:00:00 bash
student 2864 0 19:31 pts/0 00:00:00 ps -f
| student@ubuntu:

student@ubuntu:

Ta c6 thé thay ID cua tién trinh trong cot PID va parent process ID trong cot PPID trong
két qua hién thi & trén.

e Liét ké tién trinh v&i parent process ID voi trang thai tién trinh, nhép 1énh $ ps -If
student@ubuntu:~$
student@ubuntu:~$
| student@ubuntu:~$ ps -1f
F S UID PID PPID C PRI NI ADDR SZ WCHAN STIME TTY TIME CMD
|0 S student 2621 2610 O 80 0 - 1817 wait 19:14 pts/0 00:00:00 bash
0 R student 2928 2621 0O 80 0 - 1237 - 19:35 pts/0 00:00:00 ps -1f
|student@ubuntu:~$
student@ubuntu:~$
student@ubuntu:~$

Vi két qua hién ¢ trén, cot voi S (state-trang thai) hién thi trang thai hién tai ciia mot
tién trinh, nhu R véi tién trinh dang chay va S dang ¢ trang thai cho.

e D¢ liét ké danh sach tién trinh dang chay trong hé diéu hanh bao gom tién trinh hé
thong, nhap cau 1énh: $ echo ps -ef



student@ubuntu:~S$
student@ubuntu:~$ ps -ef
UIp PID PPID C

-
=

TIME CMD

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

Tén tién trinh hién thi trong [] 1 ludng kernel. Néu ta thay tha vi trong tiiy chon dé hoc

]

i}
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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g end end ewd ead end end ewd sad end end end sad end swd end snd swd end esd =]

vé 1énh ps, ta co thé dung 1énh sau

$ man ps

00:00:01
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:03
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00

fsbin/init
[kthreadd]
[ksoftirqd/e]
[kworker [B:0H]
[rcu_sched]
[rcu_bh]
[migration/@]
[watchdog/@]
[khelper]
[kdevtmpfs]
[netns]
[writeback]
[kintegrityd]
[bioset]
[kworker ful7:0]
[kblockd]
[ata_sfTT]
[khubd]

[md]
[devfreq_wq]

D¢ tim mot tién trinh cu thé, ta ¢ thé sir dung 1énh sau
$ ps -ef | grep “process name”
Lénh v&i grep s€ hién thi tién trinh véi tén process name.

e Néu ta mudn két thiic mét tién trinh dang chay, nhéap I¢nh 1€nh sau:

$ kill pid_cua tien trinh mudn_két thuc



student@ubuntu:
student@ubuntu:

PID TTY
2621 pts/0
3796 pts/0o
3797 pts/0
student@ubuntu:
student@ubuntu:~$
student@ubuntu:~$ kill 3796
[1]+ Terminated
student@ubuntu:~$
student@ubuntu:~$ ps

PID TTY TIME CMD
2621 pts/0 P0:00:00 bash
3799 pts/0 00:00:00 ps
student@ubuntu:~$

=5
~$ Pps

TIME CMD
00:00:00 bash
00:00:00 sleep
00:00:00 ps
=

sleep 10000

e Nhiéu khi néu khong mudn két thuc tién trinh bang 1énh kill, ta can truyén vao
thudc tinh dé chic chin tién trinh yéu cau két thuc dung 1énh sau:
$ kill -9 pid_cua_tién trinh mubn két thic

e Ta co thé két thuic tién trinh bang tén ctia mot tién trinh thay vi sir dung PID

DVER S tydent@ubuntu:

~$

MOV student@ubuntu:~$ ps
Rl PID TTY TIME CMD
bién 2621 pts/o 00:00:00 bash
dong cd 3828 pts/0 00:00:00 sleep
bién 3829 pts/0 00:00:00 ps

) student@ubuntu:~$
CPa student@ubuntu:~$ pkill sleep
U 11]+ Terminated sleep 10000
SIS tudent@ubuntu:~$
WL student@ubuntu:~$ ps
1énh: PID TTY TIME

2621 pts/0
3832 pts/0
student@ubuntu:
student@ubuntu:

$ kill -1

00:00:00
00:00:00
~5
~5




Hién thi tat ca kénh hodc phan mém ngat bai ngudi dung bang hdh. Khi ta nhap lénh
$ kill, hdh giri SIGTERM signal dén tién trinh. Néu tién trinh khong dimg lai boi cau
1énh, ta nhap 1€nh

$ kill -9 process_name

Lénh trén s& giri SIGKILL dén tién trinh dé két thuc tién trinh.
Quin ly tién trinh

Ta da hi€u dugc 1énh dé ki€m tra tién trinh, ta s€ tim hi€u nhiéu hon vé cach quan 1y tién

trinh khac nhau nhu sau:

Trong Bash shell, khi ta nhap bat ¢t 1énh hodc bat dau chuong trinh nao, N6 bat
dau chay an. Trong nhiéu truong hop ta khong thé chay nhiéu hon mot 1énh trong
ché do .

Néu ta mudn bat dau mot tién trinh & ché d6 an, ta can thém mot 1énh trong Bash
shell ky tu &.

Néu ta mudn bat didu mot chuong trinh Hello nhu mot tién trinh & ché do 4n sau
do 1énh s€ nhu sau:

o $ Hello &

Néu ta két thc bat ky 1énh bai &, sau d6 né bit dau chay nhu mot trude khi chay
mot tién trinh.

Vi du, ta s& van dé mot 1énh don gian sleep, tao mdt tién trinh méi. Tién trinh nay sleeps
cho qua trinh, duoc khai bao gia tri integer tiép sau 1énh sleep cau 1énh nhu sau:

1. St dyung Iénh s& tao ra mot tién trinh ngt sau mdi 10000 gidy. nghia 14 ta s& khong

thé str dung cau I¢nh nao khac tir terminal

$ sleep 10000

2. Bay gid, ta c6 thé nhan t6 hop phim Ctrl + C dé két thic tién trinh d3 duoc tao boi

1énh sleep



student@ubuntu:~$
student@ubuntu:~$ ps

PID TTY TIME CMD
2621 pts/o 00:00:00 bash
3868 pts/0 00:00:00 ps
student@ubuntu:~$

student@ubuntu:~$
student@ubuntu:~$ sleep 10000

AC
student@ubuntu:~$
student@ubuntu:~$

3. Tiép tuc st dung 1énh sleep nhung c6 thém ky tu & nhu sau

$ sleep 10000 &

Cau lénh trén s& tao mGi mét tién trinh, nd s& duge dua va ché do sleep 10000
gidy; nhung lan ndy né s& chay & ché d6 an. do vy ta s& c6 thé nhap nhiing cau
1énh khac vao Bash terminal

4. Tu khi tién trinh dugc tao mdi nd chay trong ché do an, ta co thé nhap cac cau
1énh khac mot cach dé dang trong terminal maé1 dugc tao:

$ sleep 20000 &
$ sleep 30000 &
$ sleep 40000 &
5. Dé kiém tra céc tién trinh cua ciu 1énh trén ta nhap 1énh sau:

$ jobs



student@ubuntu
student@ubuntu
[1] 3885
student@ubuntu
[2] 3887
student@ubuntu
[3] 3888
student@ubuntu
[4] 3890
student@ubuntu
[1] Running
[2] Running
[3]- Running
[4]+ Running

S
:~S sleep 10000

:~$S sleep 20000
:~S sleep 30000
:~$ sleep 40000

:~S jobs

sleep 10000 &
sleep 20000 &
sleep 30000 &
sleep 40000 &

student@ubuntu:
student@ubuntu:

Lénh jobs liét ké toan bo tién trinh dang chay trong terminal, bao gom tién trinh
trude va sau. Ta c6 thé thiy rd trang thai cac tién trinh dang chay, tam dimg, dung.
S trong ngodc vudng [] hién thi job ID. D4u + thé hién cau 1énh s& nhan lénh fg

va bg nhu mac dinh. ta s€ hoc vé chung & phan tiép sau.

. Néu ta mubn diéu chinh tién trinh chay sau thanh tién trinh chay truéc ta st dung
1énh sau:

$ fg 3
Cau 1énh trén s& lam cong viée sb 3 chay trude thay vi chay sau.

Néu ta mubén mot tién trinh dung thuc hién va chuyén vé ché d6 chd, ta nhan to
hop phim Ctrl + Z. s& 1am tién trinh chay trudc dimng thuc hién. Chu ¥ tién trinh
da dimg lai nhung chua két thuc.



student@ubuntu:
sleep 30000

n

[3]+ Stopped sleep 30000
student@ubuntu:

student@ubuntu:

[1] Running sleep 10000 &
[2] Running sleep 20000 &
[3]+ Stopped sleep 30000
[4]- Running sleep 40000 &
student@ubuntu:

7. Dé lam tién trinh dang ding tiép tuc chay, sir dung 1énh sau:

$ bg job_number
$bg 3
Cau lénh trén s& lam cong viéc cho tién trinh 3 chay trong tiép tuc chay
8. Néu ta mudn két thuc tién trinh, ta c6 thé sir dung job ID hoic process ID nhu sau:
$ jobs -1  // This will list jobs with pid
$ kill pid or
$ kill %job id  // This will kill job
$ kill %3
Cong cu giam sat tién trinh — top, iostat, and vmstat

Ta c6 thé hién thi hiéu suit cua tién trinh trong OS st dung cong cu cai nay duogc dé cap
& phan tiép theo. D¢ hién thi theo thoi gian thuc cta tién trinh dang chay trong OS, str
dung 1énh sau:

$ top



top - 22:05:50 up 2:58, 2 users, load average: 0.04, 0.03, 0.05

Tasks: 171 total, 2 running, 168 sleeping, 1 stopped, 0 zombie

Cpu(s): 0.3%us, 0.3%sy, 0.0%ni, 99.0%id, ©0.3%wa, 0.0%hi, 0.0%si, 0.0%st
Mem: 2063524k total, 942860k used, 1120664k free, 98244k buffers

Swap: 2094076k total, 0k used, 2094076k free, 444288k cached
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.54 Xorg

.02 unity-2d-shell
.20 vmtoolsd

.55 gnome-terminal
.54 top

.51 init

.00 kthreadd

.22 ksoftirqd/e
.00 kworker/0:0H
.68 rcu_sched

.00 rcu_bh

.00 migration/0
.96 watchdog/0

.00 khelper

.00 kdevtmpfs

.00 netns

.00 writeback

.00 kintegrityd
.00 bioset

root 107m
student 250m
student 102m
student 0 89996
student 0 2856
root 0 3768
root (0]
root (0]
root -20
root (0]
root (0]
root (0]
root (0]
root -20
root 0]
root -20
root -20
root -20
root -20

Giai thich két qua hién thi 1énh top nhu sau
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Lénh $top hién thi nhiéu thong tin vé hoat dong cua hé théng.

Dong dau tién hién thi nhu sau:

top - 22:05:50 up 2:58, 2 users, load average: 0.04, 0.03, 0.05

Mo ta cac trudng trong dong dau tién nhu sau:
e (10 hién tai (Current time)
e Thoi gian hoat dong (System uptime)
e S4 nguodi truy cap (Number of users logged in)

e Tai trung binh cua 5, 10, 15 phat gan nhat(Load average of 5, 10, and 15 minutes,
respectively)
Dong thu hai hién thi nhu sau:
Tasks: 171 gotal, 2 funning, 168 sleeping,, 1 stopped, quombig )
Dong nay hién thi tom tat cac cong viéc hoac tién trinh. N6 s€ hién thi tong s6 toan b
cac tién trinh, bao gém tong so tién trinh dang chay, dang chd, dang dimng va tién trinh
zombie.




Dong thir ba hién thi nhu sau:

Cpu(s): 0.3%us, 0.3%sy, 0.0%ni, 99.0%id, 0.3%wa, 0.0%hi, 0.0%si, 0.0%st
Dong nay hién thi thong tin vé mirc d0 st dung CPU theo % & ché dd khac nhu sau:

e *us (user): str dung CPU theo % cho tién trinh nguoi ding dang hoat dong

e *sy (system): sir dung CPU theo % cho tién trinh kernel dang chay

e “*ni (niced): sir dung CPU theo % cho nguoi dung dang khong hoat dong

e *wa (IO wait): sir dung CPU theo % cho viéc hoan thanh xt Iy IO ché d6 chd

e *hi (hardware interrupts): st dung CPU theo % cho dich vu gian doan do phan
cung

e *si (software interrupts): sir dung CPU theo % cho dich vu gian doan do phan
mém

e *st (time stolen): str dung CPU theo % cho thoi gian mat di do may 4o trén nén
tang 4o hoa (hypervisor)

Dong thir tu hién thi nhu sau:

Mem: 2063524k total, 942860k used, 1120664k free, 98244k buffers
Swap: 2094076k total, 0k used, 2094076k free, 444288k cached

Pay 1a dung cung cap thong tin vé muc do sit dung memory (RAM). N6 hién thi phan

cirng memory sir dung, dang ranh, c6 thé sir dung, va ving dém. dong tiép theo hién thi
RAM 4o (swap memory) trang thai sin sang, st dung, ranh, va dém.

Sau dong nay ta thay bang gia tri voi cac cot nhu sau:
e PID: Pay 13 ID cua tién trinh
e USER: Pay la nguoi dung, tai khoan goi tién trinh
e PR: Pay 1a muc d6 uu tién cta tién trinh
e NI: Day la gia tri “NICE” cua tién trinh
e VIRT: Pay 1a RAM AO st dung cho tién trinh
e RES: Pay l1a RAM vat Iy sir dung cho tién trinh
e SHR: Pay la chia s¢ RAM cho tién trinh
e S: Pay la thong sb trang thai cia tién trinh: S=sleep, R=running, va Z=zombie

e %CPU: Pay 1a % ctua CPU sur dung cho tién trinh



e %MEM: Pay 14 % cia RAM sir dung cho tién trinh
e TIME+: Pay la tong thoi gian hoat dong cia tién trinh
e COMMAND: Py 14 tén cta tién trinh

Xem x¢&t cong cu gidm sat hi¢u suét — iostat, vmstat, va sar:

e Dé hién thi s6 liéu thong ké cua CPU va input/output sir dung cta thiét bi, str dung
theo 1énh

$ iostat

student@ubuntu:~$ iostat
Linux 3.13.0-32-generic (ubuntu) 02/04/2015 _i686_ (1 CPU)

avg-cpu: %user %nice %system %iowait %steal %idle
0.37 0.08 0.49 0.44 0.60 98.62

Device: tps kB_read/s kB_wrtn/s kB_read kB_wrtn
sda 3.05 38.06 10.34 478399 129968

$ iostat -c
Chi hién thi thong s6 CPU
$ iostat -d
Chi hién thi théng sé disk
e Dé hién thi thong s6 RAM 4o, str dung theo Iénh sau:

$ vmstat

student@ubuntu:~$ vmstat
memory i0---- -system
r b swpd free buff cache si so i bo 1in c¢s us sy id wa

2 0 0 1124376 98496 444392 0 10 40 92 0 ® 99 0
student@ubuntu:~$

$ vmstat -s

Hién thi dém bién sy kién va thong s memory
$ vmstat -t 1 5

Chay ding mot gidy sau khi thyc hién 5 1an
$sar-u23

Hién thi hoat dong CPU bao cao mdi 2 gidy, va 3 lan



student@ubuntu:~% sar -u 2 3
Linux 3.13.0-32-generic (ubuntu) 02/04/2015 _1686_ (1 CPU)

10:44:37 PM CPU %user %nice Y%system %iowait %steal
10:44:39 PM all 0.50 0.00 1.49 1.00 0.00
10:44:41 PM all 0.51 0.00 0.51 0.00 0.00
10:44:43 PM all 0.51 0.060 0.51 0.60 0.00
Average: all 0.50 0.00 0.84 0.34 0.00
student@ubuntu:~$

Tim hiéu “at”

Nhiéu 14n ta can dat lich cong viéc vao thoi diém & tuong lai, dé thuc hién vao 8h toi
mot ngay xac dinh. ta co thé sir dung 1énh at trong trudng hop nay.

Péi khi ta can 13p lai mot cong viéc tai mot thoi diém xé4c dinh, dinh ky, hang ngay, hodc
mdi thang. Truong hop ndy ta can sir dung 1énh crontab.

Hoc céch thuc hién cau 1énh at. dé str dung 1énh at, ¢t phap nhu sau:
$ at time date
Vi du cach st dung 1énh at:

e Sirdyung Control + D dé luu job at. cong viée s& duge thuc hién lic 11.15 AM.
Lénh nay s€ ghi nhat ky vao file log.txt lic 11.15 A.M.:

$at11.15 AM
at > echo “Hello World” > $HOME/log.txt
at > Control + D
e L¢énh sau s€ gui mot e-mail lac March 31, 2015 at 10 A.M.:
$ at 10 am mar 31 2015
at > echo “taxes due” | mail jon
at>"D
e [¢nh sau s€ thuc hién cong viéc luc 11h AM ngay 20 thang 5
$ at 11 am may 20
e Titca jobs dat lich vdi 1énh at co thé duoc nghe sir dung nhu 1énh sau:
$ atq
o Dé x6a mot viée xac dinh duoc liét két trong l1¢nh atq, ta c6 thé dung 1énh sau

$ atrm job-id



Tim hiéu crontab
Néu ta cAn chay mot cong viée dinh ky, giai phap 1a st dung crontab.
Cu phép cua I¢nh nhu sau:

$ crontab -e

Lénh nay sé& hién thi mot cong cu soan thao. Theo hinh dudi day 1a ca phap dé thém mot
cong viée. Cac truong st dung lap lai cong viée tai thoi diém duoc giai thich ¢ day

* * * * * command to be executed

| | | | |

| | | | +———— day of week (0 to €) (Sunday=0)
| | | - month (1 to 12)

| | ———— day of month (1 to 31)

| = hour (0 to 23)

e min (0 to 59)

Cubi cung, dé luu lai cong viée st dung 1é€nh sau:
wq # save and quit crontab job
MGt vai vi du Iénh crontab:
e Sur dung ct phap sau dé chay script mdi 5 phat mot 1an, vao tit ca cac ngay
5****  $HOME/bin/daily.job >> SHOME/tmp/out 2>&1
e Sur dung ct phap sau dé chay script lac 5 phit sau nira dém, tat ca cac ngay
50***  $HOME/bin/daily.job >> $SHOME/tmp/out 2>&1
e Sir dung ca phap sau chay 1énh liic 2.15 P.M vao ngdy dau tién ctia mdi thang
1514 1 * * §HOME/bin/monthly
e Sir dung cu phap sau dé chay 1énh lac 10 P.M céac ngdy trong tudn, gori email ...

022 **1-5 sendmail ganesh(@abc.com < ~/work/email.txt

e Thuyc hi¢n giri mail stir dung sendmail ta co thé sur dung thuc hi€én mail nhu sau
sendmail user@example.com < /tmp/email.
e (Cau I¢nh sau tu giai thich tir ky tu echo:

230-23/2 * **  echo “chay phat thi 23 cua Oh, 2 am, 4 am, tt ca cac ngay”


mailto:ganesh@abc.com

54 * *sun echo “chay phut thur 5 ltc 4 gio cac ngay chu nhat”

Mot vai vi du khac cua crontab

Min Hour Day/mont |Month | Day/week Thoi diém thyc hién
h

45 0 5 1,6,12  * 0h45’ ngay 05 thang 1, 6,12

0 18 * 10 1-5 18h tit c4 cac ngdy trong tuan
trong thang 10

0 0 1,10,15 * * nua dém ngay 1, 10, 15 cua thang

5,10 0 10 * 1 phut tht 5, 10 ngay 10 va thir hai
hang thang

Ta c6 thé thém macros vao file crontab. Str dung dé khoi dong lai chuong trinh c6 tén
my program sau khi kh&i dong lai

(@reboot  /bin/my_program
@reboot echo "hostname’ was rebooted at "date’ | mail -s “Reboot notification”

Lénh sau tom tat mot vai macros khac:

Entry Description Equivalent To
@reboot Chay mét 1an lac khoi dong | None
@weekly Chay mdt 1an mot tuan 00**0
@daily Chay mot 1an mot ngay 00 ***
@midnight (trong tu nhu (@daily) 00Q***
@hourly Chay mot 1an mot gio 0 * * * %

Tong két chwong

Trong chuong nay ta dd hoc vé quan 1y tién trinh co ban. Ta hoc vé 1énh ps. St dung
1énh jobs, fg, bg, kill va pkill ta dd hoc vé& quan 1y job. Sau d6 ta da hoc vé top, iostat va
vmstat cong cu giam sat tién trinh.

O chuong tiép thep, ta s& hoc vé chuan input/output, bién ky tu, va loc ky tu sir dung
trong Shell scripting.



Chuong 3
Str dung xir ly va lgc ky tu trong van ban trong Scrips
Trong chuwong ndy s& xem xét nhitng chu dé sau:
e Sur dung more, less, head va tail
e Su dung diff, cut, paste, comm va uniq
e Lam vi¢c voi grep
e Hiéu chuan input, output va chuén 13i
e Hiéusuda dang cta chudi va cach sir dung
Cong cu lgc ky tw
Binh thuong muc dich Shell scripting tao bdo c4o, do do s€ tap trung xur Iy céc file co
nhiéu loai ky tu va loc ky tu dau ra dé dugc két qua mong mudn. Bat dau thao luan vé
hai 1&énh linux tén 1a more va less:
more: Poi khi ta ldy dit liéu 16n dugc hién thi theo cau 1énh, n6 khong thé hién thi trén
mot khung man hinh. véi truong hop nay, ta c6 thé sir dung 1énh more dé hién thi két
qua trén mot trang vao mat lan. Thém “| more” sau 1énh, nhu sau:
$ 11 /dev | more
Ky tu | goi 14 pipe. ta s& hoc nhiéu hon vé né trong chuong t6i. Khi st dung ky tu nay,
an phim cach dé di chuyén két qua dau ra trén mot trang man hinh mdi 1an, hoic an
Enter dé di chuyén khung hién thi mot dong mot lan.
Less: Thay thé cua 1énh more, néu ta dung less két qua sé& hién thi trén man hinh bao
gém mot 1an toan bo ky tu. Ta c6 thé di chuyén vé dang truée hodc ding sau. Lénh nay
rat huu dung lam cong cu loc ky tu
Cu phap str dung nhu sau
$ command | less
e.g. $ 1l /proc | less
Lénh nay sé& hién thi mot danh sach dai ctia thu muc danh sach ctia thu muc /proc. Ap
dung dé xem file cpuinfo co ton tai trong thu muc hay khong? Sir dung phim ky tu miii
tén 1én hoac xuéng dé cudn ndi dung hién thi. Vi 1énh more ta c6 thé cudn nguoc lén,
chi c6 thé xem tiép. Vi phim miii tén, ta c6 thé di chuyén 1én hodc xuéng mot trang mdi
1an, cai ndy rat nhanh va hitu ich.
Pé thém thanh cudn 1én va xudng ta c6 thé tim ky ty mau bang phim / dé tim kién tiép
theo dung va phim ? dé tim kiém trudc do. ta c6 thé str dung N dé diéu khién tim kiém
phia trén hodc phia dudi.
Head va tail
Dé kiém tra vai lénh tiép theo, ta s& can mdt file v&i mot day s6 tir 1 dén 100. str dung
1énh sau:



$ seq 100 > numbers.txt
Cau Iénh trén tao mot file véi day s6 tr 1 dén 100 trén mdi dong
Theo vi du hién hién thi str dung 1énh head (dau):
$ head // will display top 10 lines
$ head -3 numbers.txt // hién thi 3 dong dau tién
$ head +5 numbers.txt  // hién thi tir dong thir 5, c6 mdt s6 shell 1énh nay ko thuc
hién duoc
Theo vi du trén hién thi sir dung 1énh tail (dudi):
$ tail // hién thi 10 dong cudi (mic dinh) cta ndi dung file
$ tail -5 numbers.txt // hién thi 5 dong cudi cing
$ tail +15 numbers.txt  // hién thi tir dong 15 dén hét. c6 mot s6 shell c6 thé
khong thuc hién dugc
Pé in ra man hinh tir dong 61 dén dong 65 trong file numbers.txt ghi vao log.txt, dung
Iénh sau:
$ head -65 numbers.txt | tail -5 > log.txt
Lénh diff
Lénh diff duoc sir dung dé tim kiém su khéac biét ctia ndi dung giua hai file. dé thay mot
vai vi du dé hiéu cach sir dung.
No1 dung filel nhu sau:
I go for shopping on Saturday
I rest completely on Sunday
I use Facebook & Tweeter for social networking
Noi dung cua file2 nhu sau:
Today is Monday.
I go for shopping on Saturday
I rest completely on Sunday
I use Facebook & Tweeter for social networking
sau d6 dung lénh diff:
$ diff filel file2
két qua:
Oal
> Today is Monday
Theo két qua, 0al cho ta biét dong s6 1 dugc thém vao o file2.
mot vi du khac véi khac biét ndi dung trén mot dong
nd1 dung filel nhu sau:
Today is Monday



I go for shopping on Saturday
I rest completely on Sunday
I use Facebook & Tweeter for social networking
No6i dung cua file2 nhu sau:
Today is Monday
I go for shopping on Saturday
I rest completely on Sunday
sau do dung 1énh diff nhu sau:
$ diff filel file2
két qua:
4d3
< T use Facebook & Tweeter for social networking.
trong két qua, 4d3 noi ta biét d6 1a dong thir 4 bi x6a trong file 2. Tuong tu, 1énh change
s& hién thi thay doi trong file nhu vay.
Lénh cut
Lénh cut sir dung dé trich xuét cot va ky tu dac biét cia mot ky tu, cai nay dugc cung
cap nhu sau:

e -c: loc theo ky tu xac dinh

e -d: loc theo truong dyua vao dau phan cach

e -f: xac dinh trudng s6 bao nhiéu

Mot sb vi du hién thi st dung 1€nh cut:

e Sir dung Iénh next, tir file /etc/passwd trudng 1 va 3 s& dugc hién thi. thong tin
hién thi truong 1 va 3 bao gdm tén ding nhap va ID tai khoan. Ta st dung thudc
tinh -d: dé xac dinh truong hodc cot duge ngin cach boi dau (:):
$ cut -d: -f1,3 /etc/passwd

e Sur dyung 18énh nay, tir file /etc/passwd, truong 1 dén 5 dugc hién thi. truong hién
thi bao gém tén ding nhép, password ma hoa, ID tai khoan, ID group va tén tai
khoan:
$ cut -d: -f1-5 /etc/passwd

e Lénh s& hién thi ky tu 1 dén 3 va 8 dén 12 tir file emp.lst
$ cut -c1-3, 8-12 /home/student/emp.Ist

o Két qua cua Iénh date nhu mot dir liéu dau vao cho 1énh cut va chi 3 ky tu dau tién
duoc hién thi ra man hinh, ciu 1énh nhu sau:
$ date | cut -c1-3

Lénh paste



St dung cong cu nay ta cod thé két hop 2 file thanh mét file vdi file theo chiéu ngang,
file 11acotl va file 2 1a cot hai:
$ paste file 1 file 2
Lénh join
Ta co6 hai files co tén la one.txt va two.txt
e NOoi dung file one.txt 1a
1 India
2 UK
3 Canada
4 US
5 Treland
e Noi dung cua file two.txt nhu sau:
1 New Delhi
2 London
3 Toronto
4 Washington
5 Dublin
Trudng hop nay dé ca hai file cac truong chung 1a trudng co thir tu s6 gidng nhau trong
c4 hai file. ta c6 thé ghép hai file bang lénh sau:
$ join one.txt two.txt
Két qua s& nhu sau
1 India New Delhi
2 UK London
3 Canada Toronto
4 US Washington
5 Treland Dublin
Lénh uniq
Mot vai vi dy hién thi st dung 1énh uniq:
e [énh nay x6a dong trung 1ap trong file
$ cat test
aa
aa
cc
cc
bb
bb



Yy
zz

$ uniq test
Két qua x6a dong trung 13p ky tu tir file test hién thi nhu sau:
aa

cc

bb

yy

7z

e Lénh tiép theo 1a chi hién thi cac dong bi tring lip

$ uniq -d test

két qua:

aa

cc

bb
Lénh comm
Lénh comm hién thi cac dong khong giéng nhau trong hai file file 1, file 2 va ca nhiing
dong gidng nhau giira hai file. ta c6 thé sir dung tiiy chon mé rdng trong khi sir dung
1énh trong scrips:

$ cat file 1

Barack Obama

David Cameron

Narendra Modi

$ cat file 2

Barack Obama
Engela Merkel
Vladimir Putin

$ comm —nocheck-order file 1 file 2
Barack Obama
David Cameron
Engela Merkel
Narendra Modi
Vladimir Putin
V6i két qua trén ta thay:



e (ot dau tién hién thi dong chi c6 trong file 1
e Cot hai hién thi dong chi c6 trong file 2
o Cot cudi cung hién thi ndi dung c¢6 trong c4 hai file
Lénh tr
Lénh tr 14 tién ich Linux dé xur 1y ky tu nhu chuyén ddi, x6a, nén ky tu 1dp lai, nhu sau:
$ tr ‘[a-z]” ‘[A-Z] < filename
Lénh trén s& chuyén ky tu viét thuong thanh ky tu viét Hoa
$tr | ‘~* < emp.Ist
Lénh trén s& chuyén nhiéu khoang tring thanh mot:
$ls-1|tr-s«”
Vi du nay c6 tuy chon -s nén nhiéu ky tu xuat hién nhiéu lan lién tiép cta ky tu thanh
mot
Thém tity chon -d c6 thé x6a ky tu
Sip xép:
Cac tiy chon dé sip xép nodi dung ctia mot file text theo dong
e -n:sésip xép theo gid tri s6
e -d: s& sip xép theo ¥ nghia trong tir dién
e -r: s& sap xép nguoc theo thir tu
e -t: Tuy chon dé xéac dinh ky tu phin cach gitta cac truong
e -+num: Sap xép theo trudng sd
e -knum: sap xép theo truong sd
e $ sort +4 sample.txt: sip xép theo trudng thir 4 trong file sample.txt
e $ sort -k4 sample.txt: sap xép theo truong thu 4

Sr  |Cau Iénh gia sir Giai thich két qua cta 1énh

1 sort sample.txt Séap xép thu tu Alphabe theo dong
2 sort -u sample.txt Noi dung trung ldp duoc sap xép
3 sort -r sample.txt Séap xép nguogc

4 sort-n -k3 sample.txt Sép xép theo s cua truong thi 3
Piéu khién 10

Ta s& hoc kich ban hitu dung diéu khién ludng 1/O trong phién lam viéc.

Chi s6 mé ta file (file descriptor)

Tt ca ludng /O, bao gdm file, pipes va socket thuc hién boi kernel théng qua may tinh
goi 1a file descriptor. Mot chi s6 mo ta file 1a mot ky tu s6 nguyén bé, mot ddu muc trong
mot bang chi s6 mo ta file duy tri boi kernel va st dung bai kernel dé mo file lién quan
va I/O streams dén file d6. Tat ca tién trinh thira huéng tir tién trinh cha s hitu bang chi




s mo ta file. Pau tién ba chi s6 mo ta file 14 0, 1 va 2. trong d6 file-desscriptor 0 1a
chuin nhap li¢u (stdin), 1 1a chuan xuit dit liéu (in ra man hinh, ra file ...), va 2 la chuin
16 (stderr). Khi ta m& mot file, ta c6 thém mot descriptor 1a 3, va né s& dugc gan cho
mot file méi.

File descriptors
0 File table
1 read
5 Inode table
3 write /home/joe/wikidb
1 > read-write
/etc/passwd

Chuyén huwéng (redirection)
Khi mét chi s6 mo ta file duge chi dinh cho cong cu nao do6 tuong tu nhu terminal, nd
goi 14 1/0 redirection. shel lién quan chuyén huéng dau ra (output) dén mot file bang
chuan output chinh 1a chi s6 mé ta file 1 (the terminal) va sau d6 chi dinh chi s6 d6 cho
file. Khi chuyén huéng chuan nhap lidu (standard input), shell str dung chi s6 mé ta 1a 0
(the terminal) va chi dinh chi s6 d6 cho file. Bash shell thuc hién 18i dugc chi dinh boi
mdt file bang chi dinh mo ta sd 2.
Lénh sau sé& ldy dir liéu dau vao tir file sample.txt:

$ we < sample.txt
Lénh trén s& 1y noi dung tir file sample.text. 1énh we sé& in s6 dong, s6 tir va ky tu trong
file sample.txt.

$ echo “Hello world” > log.txt
Tiép theo 1énh dudi day s& chuyén huéng output dugc luu trong file log.txt

$ echo “Welcome to Shell Scripting” >> log.txt
Lénh nay s& thém vao Hello World trong file log.txt. Ky tu > s& ghi d¢ hodc thay thé noi
dung d3 ton tai trong file log. va ky tu >> s& thém vao cac ky tu trong file log.
Xem xét mot s6 vi du dé hiéu 16 hon:

$ tr ‘[A-Z] ‘[a-z]’ < sample.txt



Lénh tr ¢ trén s€ doc ndi dung tur file sample.txt. 1€nh tr s& chuyén ddi toan bd ky thy
viét hoa thanh ky tu viét thuong va in ndi dung da chuyén ra man hinh:

$ 1s > log.txt / 1s 1iét k€ nd1 dung thu myc hién hanh (>) luu (output)
vao file log.txt

$ cat log.txt / cat hién thi ndi dung log.txt in (output) ra man hinh
$ date >>log.txt / ky tu (>>) thém (output) dit li€u cta 1énh date vao file log.txt
$ cat log.txt / cat hién thi ndi dung file log.txt da thay ddi sau 1énh bé trén

Vi du tiép theo sir dung chi s6 mé ta file

$ gce hello.c 2> error_file
1énh gec 13 ngdn ngir 14p trinh bién dich C. néu mdt 16i duoc phat hién trong khi bién
dich, n6 s& dugc chuyén hudng téi file error file. Ky tu > sir dung cho mot két qua
thanh cong va 2> duoc st dung cho két qua 16i chuyén huéng. Ta co thé sir dung file
error_file cho muc dich g& 16i:

$ find . -name “*.sh” > success_file 2 > /dev/null
Vi du trén ta chuyén hudng output hoic két qua thanh cong vao file success_file va 16i
dén /dev/null. /dev/null 1a st dung dé hily dir liéu, nhitng ndi dung ta khong muébn hién
thi ra man hinh.

$ find . -name “*.sh” &> log.txt
Lénh trén s& chuyén hudng ca output va error dén file log.txt.

$ find . -name “*.sh” > log.txt 2>&1
Lénh trén s& chuyén hudng két qua dén file log.txt va giri 18i dén file ma output dén, &
day chinh la file log.txt.

$ echo “File needs an argument” 1>&2
Lénh trén s& guri output dén noi ma error dén. y nghia 1énh nay 1a tron ca output va error.
Tom tit cua 1énh chuyén huéng I/O nhu sau:

< sample.txt Lénh nay s& 1ay noi dung input tir file sample.txt

> sample.txt Lénh nay két qua thanh cong s& dugc luu vao trong file
sample.txt

>> sample.txt Lénh nay két qua thanh cong s& dugc thém vao file sample.txt

2> sample.txt Két qua error s& duoc luu vao file file sample.txt

2>> sample.txt Két qua error s& duoc thém vao file sample.txt

&> sample.txt S& duoc luu két qua thanh cong va error cung vao file
sample.txt

>& sample.txt S& duoc luu két qua thanh cong va error cung vao file
sample.txt (giong Iénh trén)




2>&l1

S& chuyén hudng mot 16i dén noi output ghi dit liéu

1>&2

S& chuyén hudng output dén noi error ghi dir liéu

> |

Thuc hién ghi de khi bi tdc nghén noi out ghi dit liéu (4p dung
doi voi truong hop gidi han kich thudc file)

<> filename

Lénh nay sir dung nhu hai chuan input va output néu mat file
tiét bi (from / dev)

cat xyz > success_file
2> error_file

Luu trit thanh cong va 16i trén hai file khac nhau

Theo nhu Toéng hop ¥ nghia cua cac ky tu dic biét nhu sau:

Ky Y nghia Vidu két qua tra vé
tu
* Dai di¢n cho rong hoac nhiéu $ Is -1 *.c file* Sample.c, hello.c, filel,
sO va ky tu file 2, filebc
? Pai dién cho mot ky tw bat | $ 1s 1 file? filea, fileb, filel
ky
[..] |Paidiénky tubatky trong |$ Is -1 file[abc] filea, fileb,filec
ngoac
; ngan cach gitra cac 1€nh $cat filea; date Hién }hi ndi dung cua filea
va hién thi ngay va gio
hién tai
chudi tir hai 1énh trd 1én, $ cat filea | we -1 In s6 dong cua filea
output cua Iénh trudce 1a input
cua lénh sau
0 Nhom cac 1énh, st dung khi | $ (echo Chuyén huéng ndi dung
output cua nhoém Iénh dugc  |"***x.c***":cat cua x.c vo1 dong dau tién
chuyén hudng X.c)>out la #**x c*** vao file out

Thuc hién cac 1énh sau

$ touch filea fileb filec fileab filebc filead filebd filead

$ touch file{1,2,3}

Thir kiém tra két qua bang céc 1énh sau:

$1s s*

$ Is file

$ 1s file[abc]

$ 1s file[abc][cd]
$ 1s file["bc]

$ touch file filel file2 file3 ... file20




.....

$ Is file*
$ Is file[0-9]
filel file2 file3
$ Is file[0-9]*
filel file10 file2 file3
$ Is file[!1-2]
file3
DAu hiéu mé rong
Dau hiéu cho phép xéac dinh bo ky tu tir shell mau ty dong cua tat ca két hop cé thé. Dé
thuc hién cac ky tu dugc két hop 1a chudi phai dugc xac dinh nhu nhu mot bo ky tu
khéng c6 khoang trang:
$ touch file{1,2,3}
$Is

student@ubuntu:~/work$ touch file{1,2,3}
student@ubuntu:~/work$ 1s
filel file2z file3

student@ubuntu:~/works |

$ mkdir directory{1,2,3} {a,b,c}
$1s

student@ubuntu:~/work$ mkdir directory{1,2,3}{a,b,c}
student@ubuntu ~[work$ 1s

di "vrhorw‘-; directorylc directory2b directory3a directory3c
directory2c directory3b

$ touch file {a..)
$1s

student@ubuntu:~/work$ touch file{a..z}
student@ubuntu:~/works$ 1s

filea filed fileg filej filem filep files filev filey
fileb filee fileh filek filen fileq filet filew filez
filec filef filei filel fileo filer fileu filex

Theo tong hop céc kiéu ky tu chuyén hudng 1/0 va ky tu logic:




| Char | Meaning | Example | Possible Output

>

>>

‘cmd’
or
$(cmd)

&&

Vidu

Output Redirection

Output Redirection
(append)

Input Redirection

Command
substitution

OR Conditional
Execution

AND Conditional
Execution

$Is >Is.out

$Is >>Is.out

$trea ‘A <filel

$echo ‘date’
or
$ echo $(date)

$ test $x —gt 10 || $x It 15

$ test $x —gt 10 && $x It
15

$ 1Is || echo "Command un-successful"

$ Is a abed || echo "Command un-successful"
Céc 1énh sé& in chudi Command un-successful néu 1énh Is khong thanh cong
Maiu dai dién véi soan thio vi
Pé tim hiéu vé mau dai dién, ta phai chic chan d6 1a miu ma chung ta muén tim kiém,
phai dugc uu tién khi tim
file cAu hinh cta vi 1a /etc/vimre.
Trong cong cu soan thao vi, Iénh thuc hién uu tién tim kiém nhu sau:

Output of Is command is
redirected(overwritten) to Is.out
file

Output of Is command is
redirected(appended) to Is.out
file

The tr command read input from
file1 instead of keyboard(stdin)

The command date is
substituted with the result and
sent to echo for display

Check whether x value is
greater than 10 or less than 15

Check whether x value is greater
than 10 and less than 15

Sr. Lénh Giai thich y nghia

1 :set hlsearch Tim kiém theo miu

2 :se[t] showmode Hién thi khi ta nhap vao

3 :seft] ic Trudng hop bo qua khi tim kiém

4 :set noic Trudng hop hién thi han ché (nhdy cam) tim kiém

Nguoi ding mo file bang vi, nhan Esc chuyén ché do 1énh va sau d6 nhap : theo ct

phap.

Nhitng cdu 1énh tim kiém va thay thé theo mau:




Sr | Lénh Mo ta

/pat Tim kiém dudng dan va vi tri mau tré dé noi dat mau
2 Thay thé tim kiém moi nhét
:%s/old/new/g Toan cuc, tit ca nhirng lan xuét hién cii s& duoc thay thé bai
cai méi

4 #,#s/old/new/g Noi #, # phai dugc thay thé véi sb cta hai dong (giita hai
dong s6 3 va sb 6)
vi du: 3,6s/am/was/g

Theo vi du ctia tham sb ngoai 1& dé thay thé Tom bang David:
:1, $s/tom/David/g // from line 1 to end ($), thay thé tom bang David
1, $s/\<[tTJom\>/David/g //bat dau va két thuc tr\<  \>

Mot vai vi du khac vé tham sé ngoai 18.

Tao file love.txt nhu sau

Man has love for Art

World is full of love

Love makes world wonderful
love

looove lve

love

Love love

lover loves

I like "Unix" more than DOS
I love "Unix"/

I said I love "Unix"

I love "unix" a lot

Str dung nhirng 1énh sau dé kiém tra tim kiém mau trong file love.txt

Lénh Giai thich y nghia cua 1énh

:set hlsearch Céli dit cach tao diém nhén véi nhirng tur dugc tim kiém theo
mau

/love/ Tim kiém mAau bat ky khép (trung) véi love trude n va sau N

/Move/ Tim kiém nhitng dong bt dau bang love

/love$/ Tim kiém dong két thuc bing love

/Move$/ Tim kiém dong chi c6 chit love

/1.ve/ Tim kiém ky tu bét ky thay thé vi tri ddu chim (.)

/o*ve/ Tim kiém love, loooove, lve

/[L1Jove/ Tim kiém theo miu Love hoic love




/ove[a-z]/

Tim kiém ky tu bat ky theo bang chi céi vi tri sau ove

/ove["a-zA-Z0-9" "]/

tim kiém mau tir a-z, A-Z hoic so, phu hop véi dau cham
nhu , ; : va tuong tu

:%s/unix/Linux/g

Thay thé unix bang Linux

:1,$s/unix/Linux/g

Thay thé unix bang Linux tir dong 1 dén hét ($)

:1,$s/\<[uU]nix\>/Linux/
g

Bit dau \< va két thuc \> cua tir

INA-Z]..$

Tim kiém dong bat ddu bang chir viét hoa, c6 hai tir va két
thtic dong (dong c6 3 tir va tir dau tién viét hoa)

INA-Z][a~z ]*3[0-5)/

Tim kiém dong bat ky két thuc véi 30 dén 35

/[a—z]*\ ./

Tim kiém dong bt ky voi chir thuong va két thuc bang dau

cham “.

Tim kiém theo miu sir dung grep
Chit g/RE/p ky hiéu cho tim kiém toan cuc véi tham sb ngoai 1¢ va in ra dong dugc tim

kiém
$ ps -ef | grep root

Lénh trén hién thi toan bo tién trinh dang chay ma ID tai khoan 13 “root”
$ 11 /proc | grep “cpuinfo”
Lénh trén hién thj file ¢6 tén cpuinfo tir thu muc /proc.

$ grep -lir “text” *

// only file name //

$ grep -ir “text” dir_name // show lines of files //
Ta s€ thtr thuc hién cau 1énh voi file love.txt:

Ky tudac | Chic niang Viduép Mo ta
biét dung
A Ky tu dau tién cua ‘““mange’ S& hién thi tat ca cac dong bat dau
dong v&1 mange
$ Ky tu cudi cing cta ‘mango’$’ | S& hién thi tat ca cac dong két thuc
dong vG1 mango
dai dién 1 ky tu bitky 'm..o' S& hién thi ndi dung dong bat dau
bang m ti€p sau hai ky tu, ti€ép dén
lao
* dai dién cho nhiéuky |'"*mango' Hién thi nhitng dong vé6i 0 hodc
tu khoang trong ti€p sau la mango
[] phu hop vé6i 1 ky tu cua '[Mm]ango' | Hién thi ndi dung dong c6 Mango




tur hoac mango
["] Ky tu khong co cuatr |'["A— Hién thi nhitng dong khong co céac
M]ango' ky tu tir A dén M, trudc ango
\< Ky tu bat diu cuatr  "\<mango' Hién thi nhitng dong c6 tir bat dau
v&1 mango
\> Ky tu két thiic cia tr | 'mango\>' Hién thi nhiing dong két thiic bang

tor mango

Ta s€ tao mot file sample.txt nhu sau:

Apple Fruit 5 4.5
Potato Vegetable 4 .5
Onion Vegetable .3 8
Guava Fruit 5 1.5
Almonds Nuts 1 16
Tomato Vegetable 3 6
Cashew Nuts 2 12
Mango Fruit 6 6
Watermelon Fruit 5 1
Ta s& thuc hién cac cau 1énh ap dung ddi véi file sample.txt:

Sr.  |Lénh Giai thich y nghia
grep Fruit sample.txt Hién thi tat ca cac dong co Fruit.
2 grep Fruit G* Tim kiém tir khoa Fruit véi tat ca file bat dau
bang G
3 grep "M’ sample.txt Tim kiém tat ca cac dong bat dau bang M
4 | grep '6%' sample.txt Tim kiém nhing dong két thuc véi sb 6
5 grep '1\.." sample.txt Hién thi nhitng dong c¢6 1 va ky tu bt ky sau nd
6 |grep '\.6' sample.txt Hién thi nhitng dong c6 ky tu .6
7 |grep ""[AT] sample.txt Hién thi nhitng dong c¢6 s6 1 va ky tu bat ky sau
1
8 grep '["0-9]' sample.txt Hiép thi nhitng dong c6 it nhat mot ky tu khac sb
0dén9
9 |grep TA-Z][A-Z] [A-Z] Tim kiém chit in hoa, chit in hoa roi dén khoang
sample.txt trang, chit in hoa r61 dén ky tu.
10 |grep '[a-z]\{8\}' sample.txt Hién thi tét ca cac dong co it nhat 8 ky tu chit
thuong lién




11 | grep "<Fruit' sample.txt Hién thi tit ca cac dong bét dau voi Fruit. ky tu
\< 1a tr bat dau mot dong
12 | grep "<Fruit\>' sample.txt Hién thi tat ca cac dong két thiic voi Fruit. ky tu
\> 14 tir cudi cung cua mot dong
13 |grep "<[A-Z].*o\>' sample.txt | Hién thi tit ca cac dong bat dau bang tir viét hoa
va két thuc tir 1a o
14 |grep -n "*south' sample.txt Hién thi s6 dong
15 |grep —i 'pat' sample.txt Tim kiém tir pat khong phén biét chit Hoa, chir
thuong
16 |grep -v 'Onion' sample.txt > Xo6a dong ¢o6 tir Onion ghi vao file temp
temp
mv temp sample.txt
17 |grep —1 'Nuts' * Liét ké file co chua tir Nuts
18 |grep —c 'Nuts' sample.txt in s6 dong co tir Nuts
19 |grep -w ‘Nuts’ sample.txt Hién thi dong c6 tuir Nuts (tur tron ven nhu mau)




Chuong 4

Lam viéc véi cau Iénh
Chong trudc ta dé st dung cac ciu 1énh gdm more, less, tail va 1énh sir (cong cu) xir 1y
text nhu diff, cut, paste, comm va uniq. Ta cling da hoc cac chuin input, output, chuin
error. Ta cling hoc cac 1énh thong dung nhu vi va grep.
Tai chuong nay s& gidi thiéu cac chii dé sau:

¢ Analyzing shell interpretation of commands

e Analyzing shell interpretation of commands

e Working with command substitution

e Working with command separators

e Working with pipes
Tim hiéu shell ciia cac 1énh
Sau khi dang nhap shell terminal Bash shell chay trinh bién dich script. noi chung ta go
1énh, BASH shell doc ching va sép xép cac tir thanh chudi. toan bd dugc tao thanh mot
chudi lién hoan két thuc viéc nhap bang phim enter. chudi s& dugc chén vao cudi cau
1énh. chir dau tién xac nhan nhu 1 1&énh, sau dé cac tur tiép theo duoc coi nhu tuy chon
hodc tham sb
BASH SHELL xtr Iy dong 1énh theo thur tu nhu sau:

e Néu co thé, lay két qua dong 1énh trong history

e chuyén dong lénh thanh chudi tockens va words

e cap nhat history

e xu ly trong ngoac

e dinh nghi cac chitc ning, thay thé bi danh

e cai dat pipes, chuyén huong, va

e Thay thé bién (such as $name)

e thay thé cic ky tu dic biét (as rm *)

e thuc thi cau 1énh
mot s& ngoai 18 cta kiéu khac ctia cau 1énh theo cac budc sau:

e Aliases (1, 11, egrep, and similar)

o Keywords (for, if, while, and similar)

e Functions (dinh nghi tai khoan, hoac chirc nang)

e [énh Built-in

e (Cau lénh va script c6 thé md va (cau 1énh tir thu muc bin va sbin)

Noi1 mot cau 1énh nhan duoc



$root@sysadm:~# type cd
$cd is a shell builtin

$root@sysadm:~# type mkdir
$mkdir is /usr/bin/mkdir

root@sysadm:~# type Il

11 is aliased to ‘Is -alF'

root@sysadm:~# type Is

Is is aliased to 'ls --color=auto'

root@sysadm:~#

LENH GAN

trén ban phim c6 ky tu rat thu vi (dau xudc * nam bén dudi phim Esc) néu ta dat text
gilta hai dau nay thi 1énh echo sé& thuc hién cau 1€nh thay thé xur 1y chung nhu

twong ty nhu $(command)

$(command) or ‘command’

sir dung dau nhay kép ta duoc két qua

$sysadm@sysadm:~$ echo "Hello, whoami"

Hello, whoami (in text bén trong dau nhdy kép)

khi sir dung dau ** hodc $(command) ta c6 két qua 1a trong dau ngoac thuc thi cau lénh
va in ra két qua bén

PHAN BIET CAC LENH

mot dong 1€nh co thé bao gém nhiéu cau 1énh, mdi ciu 1énh duoc ngan cach boi dau
cham phay (;) két qua xir 1y giita cac 1énh duoc ban dau mot dong mai. 1énh s& tu thoét
sau khi thuc hién commands cudi cing cta dong 1énh.

tht tu thue hién, 1énh dau tién duge thuc hién, ngay sau khi thyc hién 1énh th nhat 1énh
thir hai s€ dugc xu ly.

Nhoém 1énh

Tuong tu co thé gom nhiéu 1énh thanh mdt nhém duge ngan cach boi diu ; nam trong
dau ngodc don () trinh tu thuc hién 1a 1an luot.

VAN HANH LOGIC CUA CAU LENH

dang thtr 1: Commandl & command2

Trudng hop c6 nhiéu cau 1énh trén mot dong, 1énh thir nhét bat dau xir Iy ¢ background
va tiép tuc dén khi két thuc; sau khi bat ¢au 1énh thtr nhat, 1énh thir hai cling duogc xu 1y
va no chay ¢ ché do hién thi (ko phai chay an nhu 1énh truéc )

dang 1énh thtr hai van hanh Command1 && command?2

Command2 chi duoc thyc hién khi Command] két thuc va cho két qua ding (thanh )
dang 1énh thir hai van hanh Command1 || command2

command2 chi duoc thyc hién khi Command] tra két qua sai (15i)

Vi du: dé thay cach van hanh logic ciia nhiéu lénh quan trong nhu thé nao
command]:



$ cd /home/student/work/temp/; rm —rf *

command?:

$cd /backup/ol/home/student/work/temp/ && rm * -rf

v6i command] sé& th tu s& chuyén dé thu muc /temp theo dudng dan va xoa toan bo file
va thu muc tai thu muyc hién hanh. trong truong hop 1énh cd 16i. 1énh rm van tiép tuc
duoc thuc hién. luc nay sé thuc hién xo6a toan b file va thu muc tai duong dan hién
hanh $pwd 1 rit nguy hiém

v&i command? sé& thue hién 1énh cd dén thu muc nhu trong dudng dan, 1énh rm chi duoc
thuc hién khi 1énh cd dén thu muc temp thanh

LENH CHUOI (Pipes) $ command]l | command2

1a 1&€nh loc cach nhau boi | két qua cua 1énh trude 1a dir licu dau vao cua lénh sau
Tén két chuong:

trong truong nay, da hoc duoc cach thuc hién I€nh shell va cac cau 1énh trén cung dong
lénh. ¢ day ciling da hoc 1énh gan va khoan ngan cach chi tiét

trrong sau ta s& hoc vé bién va moi trudng bién, s& hoc bién moi trudng va sau d6 hoc
bién chi doc, tham s6 cua lénh va mang.

CHUONG 5 TIM HIEU BIEU THUC VA BIEN

Cac kién thirc chuong 5

« Working with environment variables (lam viéc v&i bién moi truong)

« Exporting variables (bién bén ngoai)

« Working with read-only variables (bién chi )

» Working with command line arguments (special variables, set and shift,

and getopt) (tham sd truyén )

* Working with arrays (lam viéc voi )

BIEN LA GI?

hoc cach tao mot bién trong shell

dinh nghia bién trong shell linux rat dé su dung. chiing ta chi can st dung tén bién va
gan thanh phan cta nd voi dau bang

dé sir dung gia tri cia bién chiing ta can dat ky tu $ trude tén bién vi du

echo $person

vd

$ a=20

$ echo $a

Ta s& hoc 1énh read trong chuong sau. st dung read, chung ta c6 thé yéu cau nguong
dung nhép dit liéu tir ban phim. va né duoc luu trit nhu mot bién

VD:

#!/bin/bash

planet="Earth"

echo $planet

echo "$planet"

echo '$planet’

echo \$planet



echo Enter some text

read planet

echo '$planet' now equals $planet

exit 0

Tir vi du trén ta c6 thé thy tic dung cua $ trong hai truong hop $planet, "$planet" trong
truong hop dduwngs sau ** va \ thi ddu $ khong con kha dung. ky tu $ sir dung nhu mot
ky tu don gian dung xac dinh chtrc ning 14y gia trj cia bién

LAM VIEC VOI BIEN MOI TRUONG

$ env or § printenv

SHELL=/bin/bash

SESSION MANAGER=local/sysadm:(@/tmp/.ICE-unix/2685,unix/sysadm:/tmp/.ICE-
unix/2685

QT _ACCESSIBILITY=1

COLORTERM=truecolor

XDG CONFIG_DIRS=/etc/xdg/xdg-ubuntu:/etc/xdg

SSH AGENT LAUNCHER=gnome-keyring

XDG_MENU _ PREFIX=gnome-

GNOME DESKTOP_SESSION ID=this-is-deprecated

LANGUAGE=en_ US:

LC ADDRESS=en US.UTF-8

GNOME SHELL SESSION MODE=ubuntu

LC NAME=en US.UTF-8

SSH AUTH_SOCK=/run/user/1000/keyring/ssh

XMODIFIERS=@im=ibus

DESKTOP_SESSION=ubuntu

LC MONETARY=en US.UTF-8

GTK MODULES=gail:atk-bridge

DBUS STARTER BUS TYPE=session

PWD=/home/sysadm/bash_script

LOGNAME=sysadm

XDG_SESSION DESKTOP=ubuntu

XDG _SESSION_ TYPE=wayland
XAUTHORITY=/run/user/1000/.mutter-Xwaylandauth. LEG940
HOME=/home/sysadm

USERNAME=sysadm

IM_CONFIG_PHASE=1

LC PAPER=en US.UTF-8

LANG=en US.UTF-8

LS COLORS=rs=0:di=01;34:In=01;36:mh=00:pi=40;33:50=01;35:do=01;35:bd=40;33;
01:¢d=40;33;01:0r=40;31;01:mi=00:su=37;41:5g=30;43:ca=30;41:tw=30;42:0w=34;42:
st=37;44:ex=01;32:*.tar=01;31:*.tgz=01;31:*.arc=01;31:*.arj=01;31:*.taz=01;31:*.lha=
01;31:*.1z4=01;31:*.1zh=01;31:*.1zma=01;31:*.tlz=01;31:*.txz=01;31:*.tzo=01;31:* .t7z



=01;31:*.zip=01;31:*.z=01;31:*.dz=01;31:*.gz=01;31:*.1rz=01;31:*.1z=01;31:*.1z0=01;
31:*xz=01;31:*.zst=01;31:*.tzst=01;31:*.bz2=01;31:*.bz=01;31:*.tbz=01;31:*.tbz2=01
;31:*%tz=01;31:*.deb=01;31:*.rpm=01;31:* jar=01;31:*.war=01;31:*.ear=01;31:*.sar=0
1;31:* rar=01;31:*.alz=01;31:*.ace=01;31:*.z00=01;31:*.cpio=01;31:*.7z=01;31:*.rz=0
1;31:*.cab=01;31:*.wim=01;31:*.swm=01;31:*.dwm=01;31:*.esd=01;31:* jpg=01;35:*
Jpeg=01;35:*mjpg=01;35:*.mjpeg=01;35:*.gif=01;35:*.bmp=01;35:*.pbm=01;35:*.pg
m=01;35:*.ppm=01;35:*.tga=01;35:*.xbm=01;35:* xpm=01;35:* tif=01;35:* tiff=01;35
¥ png=01;35:*.svg=01;35:*.svgz=01;35:* mng=01;35:*.pcx=01;35:*.mov=01;35:*.mp
g=01;35:* mpeg=01;35:*m2v=01;35:*.mkv=01;35:*. webm=01;35:*.webp=01;35:*.0g
m=01;35:*mp4=01;35:* m4v=01;35:* mp4v=01;35:*.vob=01;35:*.qt=01;35:* . nuv=01;
35:*% wmv=01;35:*.asf=01;35:* rm=01;35:*.rmvb=01;35:*.flc=01;35:*.avi=01;35:* fli=
01;35:*.flv=01;35:*.g1=01;35:*.d1=01;35:*.xcf=01;35:* xwd=01;35:*.yuv=01;35:*.cgm
=01;35:*.emf=01;35:*.0gv=01;35:*.0gx=01;35:*.aac=00;36:*.au=00;36:*.flac=00;36:*.
m4a=00;36:* . mid=00;36:*.midi=00;36:*.mka=00;36:* mp3=00;36:*.mpc=00;36:*.0gg=
00;36:*.ra=00;36:* . wav=00;36:*.0ga=00;36:*.0pus=00;36:*.spx=00;36:*.xspf=00;36:
XDG CURRENT DESKTOP=ubuntu:GNOME

VTE VERSION=6203

WAYLAND DISPLAY=wayland-0

GNOME TERMINAL SCREEN=/org/gnome/Terminal/screen/4b270d2d 475d 43bS
9847 01£57648222d

GNOME SETUP DISPLAY=:1

LESSCLOSE=/usr/bin/lesspipe %s %os

XDG_SESSION CLASS=user

TERM=xterm-256color

LC IDENTIFICATION=en US.UTF-8

LESSOPEN=| /usr/bin/lesspipe %os

LIBVIRT DEFAULT URI=gemu:///system

USER=sysadm

GNOME TERMINAL SERVICE=:1.119

DISPLAY=:0

SHLVL=1

LC TELEPHONE=en US.UTF-8

QT _IM_MODULE=ibus

LC MEASUREMENT=en US.UTF-8

DBUS STARTER ADDRESS=unix:path=/run/user/1000/bus,guid=289fa66b53{0fb7{8
76437d060c02407

PAPERSIZE=letter

XDG_RUNTIME DIR=/run/user/1000

LC TIME=en US.UTF-8

PARENT WINDOW _ID=wayland:1]4! Qy}!"?W7J[HsNw(,*6\6Z(@0"8"

XDG_DATA _DIRS=/usr/share/ubuntu:/ust/local/share/:/ust/share/:/var/lib/snapd/deskto
p



PATH=/home/sysadm/.local/bin:/ust/local/sbin:/ust/local/bin:/usr/sbin:/usr/bin:/sbin:/bin
:/usr/games:/ust/local/games:/snap/bin:/snap/bin

GDMSESSION=ubuntu

DBUS SESSION BUS ADDRESS=unix:path=/run/user/1000/bus,guid=289fa66b5310
tb7t876437d060c02407

LC NUMERIC=en US.UTF-8

_=/usr/bin/printenv

OLDPWD=/home/sysadm

day l1a két qua cua cau Iénh env. danh sach bién moi truong s€ duge xuat ra. ta dugc
hudng dan day du bién. Ta co thé thay d6i noi dung bat ky ctia bién moi truong.

Bién moi truong duge dinh nghia nhu mot thiét bi cudi hodc shell. chiing s& kha dung
boi shell thay thé hoic shell con dugc tao tir cong cu nhap 1énh

sau day 1a mot s6 mo ta tong quan cac bién moi trudng

Variable Description

HOME Thu muc goc ctia user

PATH tim kiém duong dan cac cau 1énh

PWD thu muc hién hanh

IFS truong ngan cach; ky tu ngan cach cac tham s truyén vao tir noi khac
PSI noi nhap I¢nh chinh

PS2 noi nhap Iénh phu

PS3

? thoat khoi trang thai hodc (gia tri tra Vé) ctia cua tién trinh con
$ m4 tién trinh ctia tién trinh

# tham sd truyén vao

0-9 tham s 0 (ludn 1a 1€nh cta chinh no), tham s 1, va

* tham sb

@

Noi sau khi user dang nhap 1a /etc/profile shell script dugc thuc this-is-deprecated

TAt ca cac tai khoan c6 file .bash _profile Shell cript dugce Iuu trir tai thu muc home
duong dan day di /home/user name/.profile.

terminal duoc tao, tit ca cac terminal s& thuc thi script .bashrc, chinh 1a thu muc home
clia tit ca cac

Bién local va pham vi ciia né

ta c6 thé tao, luu trir cac bién tu dinh nghia. n6 bao gém nhiéu ky tu, s6 va . mot bién
khong duoc bit dau bang sd. thong thudng bién moi trudng tén bat dau bang ky tur viét
hoa.

Néu ta tao mot bién méi, no sé khong kha thi ¢ subshells. Néu tao chay shell script, va
bién local khong kha dung véi bién duoc goi trong script, Shell c6 mot bién dic biét $$.
bién nay bao goém ma tién trinh trong shell

thr mot s6 1énh



sysadm@sysadm:~/bash_script$ echo $§
19639 (day la ma tién trinh cta shell hién tai)

tiép d6 ta goi 1énh

va lam lai echo $name s€ khong hién tham s6 duoc gan vi shell dang chay mdt tién trinh
khac (c6 ma tién trinh )

ta tré vé tién trinh cii br:?mg 1énh exit va go 1énh echo $name duoc két qua nhu 1an mot.
lac nay tién trinh di chuyén vé tién trinh shell ban

Bién duoc tao trong shell khong kha dung trong subshell hozc child shell. néu mudn s
dung bién trong child shell, ta can export chiing str dung 1énh export

Bién export (ta di cé bién local va bién export)

Str dung 1énh export, ta lam bién kha dung véi cac child process, sub process. Nhung
néu ta export biét tai child shell n6 khéng kha dung d6i véi parent shell. parent process
c6 thé export bién str dung & child process dugc con child process 1a khong

Shell (tool nhap 1€nh) noi ta tao script va thuc thi chiing 1a mot shell process duoc tao va
shell script trong process do.

Vidu

#Ubuntu Timezone files location : /usr/share/zoneinfo/

#redhat "/etc/localtime" instead of "/etc/timezone"

#In Redhat

#In -sf /usr/share/zoneinfo/America/Los_Angeles /etc/localtime

export TZ=America/Los_Angeles
echo "Your Timezone is = $TZ"
date

export TZ=Asia/Tokyo

echo "Your Timezone is = $TZ"
date

unset TZ

echo "Your Timezone is = $(cat /etc/timezone)"
# For Redhat or Fedora /etc/localtime

date

day 1a két qua khi chay script
sysadm@sysadm:~/bash_script$ ./export lab.sh
Your Timezone is = America/Los_Angeles

Thu Jun 10 08:01:34 PM PDT 2021

Your Timezone is = Asia/Tokyo

Fri Jun 11 12:01:34 PM JST 2021

Your Timezone is = Asia/Ho Chi_Minh

FriJun 11 10:01:34 AM +07 2021



Giai thich:
Lénh date kiém tra bién méi truong TZ. gia tri cua bién 13 Los_Angeles sau d6 1a Tokyo,
cudi cung bién dugc remove ta thiy khac biét két qua cua 1énh date trong 3 trudng hop
trén chiing ta dén véi vi du khac dé thiy quan hé giira parents process va child
Tao script exportl.sh
foo="The first variable foo"
export bar="The second variable bar"
Jexport2.sh
Tao script khac export2.sh
#!/bin/bash
echo "$foo"
echo "$bar"
Shell script export1.sh chay nhu mot parent process va export2.sh bat ¢au nhu child
process dugc goi tir scriptl.sh ta thdy bién bar dugc export 13 va kha dung trong child
process nhung bién foo khong dugc export né khong kha dung trong child process.
Lam viéc v6i bién read-only
Qua trinh lam viéc véi shell script d6i khi ta can mot sd bién khong thé thay dbi duoc
(hang bién) n6 co thé can cho 1y do bao mat. ching ta co thé thiy bién read-only nhu ciu
1énh dudi day
$ readonly currency=Dollars
Let's try to remove the variable:
$ unset currency
bash: unset: currency: cannot unset: readonly variable
Néu ta cd ging thay doi hodc x6a bién read-only trong script, nd s& bao 15i
Lam viéc v6i dong 1énh ch tham sé (nhirng bién diic biét, set va shift, getopt)
Tham s6 ctia 1énh str dung vi mét sb 1y do sau:
Tham s6 sir dung hodc 1énh dén file hodc nhom file dé xur ly
Tham s6 cho 1énh biét duge thuc hién lua chon dé st
Nhin dong Iénh sau ta thay
sysadm@sysadm:~/bash_script$ my_program argl arg2 arg3
Néu my program la mot bash Shell script, Ta c6 thé truy cap dong 1énh vi tri thanh phan
trong script nhu sau:
$0 would contain “my_ program” #Command
$1 would contain “argl” #First parameter
$2 would contain “arg2” #Second parameter
$3 would contain “arg3” #Third parameter
$0 Lénh hodc tén script
$1-$9 Vi tri tham s 1-9
${10} Vi tri tham s6 10
$# Téng cong tham sb
$* Toan bd tham s



S@ Tuong tu $*

Hiéu 1énh set
Ta khong thé truyén tham sd trén mot dong 1énh, nhung ta co thé set tham s trong file
script
Ta c6 thé gan tham sb sau 1énh ra
set
VD
arg=$1
echo arguments=$arg
Bang tuy chon khai bao
-a Mot mang s& dugc tao
-f Hién thi tén chtc ning va dinh nghia
-F Chi hién thi tén chtic ning
-1 Tao kiéu bién interger
-1 Tao kiéu bién read-only
-X export bién
Tim hiéu 1énh shift
Sir dung shift, ta c6 thé thay ddi tham s6 thanh $1 va $2 tré dén bién tiép sau
Tao script
#!/bin/bash
echo "All Arguments Passed are as follow : "
echo $*
echo "Shift By one Position :"
shift
echo "Value of Positional Parameter $ 1 after shift :"
echo $1
echo "Shift by Two Positions :"
shift 2
echo "Value of Positional Parameter $ 1 After two Shifts :"
echo $1
két qua sau khi chay script: ./shift_01.sh One Two Three Four
- Tt ca tham s6 truyén vao: One Two Three Four
- Shift (cach) mot vi tri tiép sau: Two
- Shift (cach) hai vi tri tiép sau: Four
Pit lai vi tri tham s |
Mot vai truong hop ta co thé dat lai tha ty tham sb truyén
Tim hleu getopts
1énh truyén tham so goi 14 vi tri tham sb, doi khi chung tao truyén tiiy chon nhu -f va -v
thudc vj tri tham sb



Tim hiéu tham s6 mic dinh
ta c6 vi du sau: dong 3 1a truyén tham sb mic
#!/bin/bash
variable1=$1
variable2=$ {2:-$variable1}
echo $variablel
echo $variable2
Ta thyuc hi¢n chay script hai lan:
lan 1 truyén du 2 tham s (one, two) shell s& nhan hai bién bién 1 13 one bién 2 1a two
14 2 truyén 1 tham s6 (one) khi d6 bién 1 duoc nhan nhu gia tri default ctia tham s (bién
2)
Lam viéc v4i mang
Mot mang la mgt danh sach ctua bién. vi du ta co thé tao mot mang FRUIT, trong do bao
gbém tén trai cau. bang ko ¢ gidi han bién. n6 c¢6 thé bao gdm nhiéu kiéu dit liéu. thanh
phan dau tién trong bao sé& gia tri index 1a 0:
$FRUITS=(Mango Banana Apple) (khai bao mang)

$echo ${FRUITS[*]} (in toan bo dit liéu mang)
$echo $ {FRUITS[2]} (in dir liéu thtr 3 ciia mang))
$echo SFRUTS[*] (in gia tri dau tién ciia mang)
$FRUITS[3]=Orange (thém gia tri vao mang)

Tao mot mang va lam viéc véi né
Néu tén mang 1a FRUIT cau 1énh tao mang nhu
FRUIT[index]=value

index kiéu interger duoc bt dau tir 0 dén bat ky s6 tu nhién
Ta ciing c6 thé tao mang bang cach khac nhu sau:
$ declare -a array name
$ declare -a array name=(valuel value2 value3)
truy cap dir liéu mang
Véi mang di dugc khéi tao, ta c6 thé truy cip nhw sau
${array name[index]} (hién thi gié tri theo index)

${FRUIT[*]} 7 (hién thi toan bd trong mang)
${FRUIT[@]} (hién thi toan by trong mang)
vi du:

khé1i tao mang c6 gié tri index 4 1a Tokyo

$city[4]=Tokyo

luc nay hién thj toan bd céc dit liéu cua mang nhu sau

$echo ${city[*]}

output duy nhat Tokyo do cac gia tri index[0] index[1] index[2] index[3] khong co gia
tri

Tong két



Trong chuong nay da hoc vé bién va bién moi trudng. qua do dé cap dén viéc export
bién moi trudng, set, shift, read-only bién. 1énh tham sb truyén vao, va tao mang.
Trong chuong téi ta s& hoc cach gd 16i, van hanh, tich hop Shell script cho viéc nhap tir
ban phim va thuc hién doc tur file
Chwong 6 TRINH BAY SHELL SCRIPTING
Cac muc dé cap tai chuong 6 bao gdm
e tich hop shell script va doc tir ban phim
Str dung (here operator) << va (here string) <<<
xu ly file
bat ché 6 debugging
kiém tra ct phap
e thuc hién shell
Tich hop shell script vo1 dit liéu nhap tir ban phim
1énh doc 1a mét 1énh shell built-in dé doc dir li€u tur file hodc ban phim
1énh doc nhan dir li¢u vao twf ban phim hoac file cho dén khi n6 nhan duoc biéu tuong
dong mdi. sau d6 né chuyén ky tu dong méi thanh ky tu rong:
1. Boc mot gid tri va luu né nhu 1a mot bién, hién thi béng echo

read variable (goi Iénh doc dir li¢u tir ban phim)
90 (nhap gia tri)

echo $variable  (goi gia tri bién)

90 (output)

90 s€ dugc nhan nhu mot gia tri tor ban phim va dugc luu trong bién
2. 1énh read. noi ta can hién thi 16i nhic voi chir chiing ta thém option -p. option nay
hién thi chir noi chiing ta c6 thé nhap dit liéu vao
read -p "Enter value : " value
3. Néu tén bién khong duoc cung cép sau 1énh read, sau khi nhap dir liéu sé duoc luu triv
dac biét bién build-in goi 1a REPLY.
Viét mot script don gian read 01.sh
#!/bin/bash
echo "Where do you stay ?"
read
# we have not supplied any option or variable
echo "You stay in SREPLY"
4. Ta s& viét mot script read_02.sh script cho phép ngudi dung nhap ho va tén dé cho gia
tri tra vé 1a full name
#!/bin/bash
echo "Enter first Name"
read FIRSTNAME
echo "Enter Last Name"
read LASTNAME
NAME="SFIRSTNAME SLASTNAME"



echo "Name is SNAME"

5. Nhép gia tri text va luu tit nhiéu bién voi ca phap sau:
$ read valuel value2 value3
vd: read fname mname Iname
6. Cach doc mot danh sach tir va luu trir thanh mot

#!/bin/bash

echo -n "Name few cities? "

read -a cities

echo "Name of city is ${cities[2]}."
gia st chay scrip va nhap vao nhu sau
Name few cities? Delhi London Washington Tokyo
luc nay Delhi London Washington va Tokyo s€ dugc luu thanh mang (array) va c6 cach
g xr trong tu d6i voi mang
7. Néu mudn nguoi dung nhan enter, co thé sir dung 1énh read str dung bién (quyét dinh
thuc hién tiép 1énh hay khong?)
Tong hop 1énh read véi options

Format Meaning

Read Lénh nay s€ nhan dit liéu nhap vao tr ban phi va luu trit gia tri nhan
duoc nhu mot bién build-in REPLY.

read value 1a gia tri nhap vao tir ban phim hozc chuan input va luu trit né trong
dir 11éu cua bién

read first last Lénh nay doc tur trude vao bién dau

read -¢

read -a 1énh nay luu trlt mot danh sach tir nhan dugc trong mang

array name

read -r line text vdi ddu ' ¢6 thé duoc nhan & day

read -p prompt | khung nhép va chd nguoi dung nhap, nhan text duoc luu trong bién
REPLY

document va dinh hudéng
Pay 1a kiéu dic biét ciia mot khdi text hodc code. ciing 1a kiéu dic biét cua dit lidu vao
ra. N6 c6 thé duoc sir dung dé cung cdp danh sach cau 1énh tich hop vao chuong trinh.
ct phép str dung here document hoidc << ky tu diéu khién ludng

command << HERE

textl .....

text 2....

HERE
Noéi vay nghia 1a cau 1é€nh phai duc nhan dir li¢u tur nguén hién tai nhu mét here
document, cho dén mau nhan duoc. trong trudng hop nay mau la HERE. ta c6 thé sir



dung bat ky tir nao nhu ddu phan cach, nhu quite hodc finish. T4t ca cac doc theo mau;
hoac HERE text 1a stt dung nhu 1énh. text hoac file nhan dugc bo1 Iénh goi la HERE
document:

cat << QUIT

> first input line

> ...

> last input line

> QUIT
Khéi 1énh dugc chén vao sau QUIT duoc coi nhu file. Noi dung nay dugc hiéu nhu dit
liéu ddu vao cua 1énh cat. ta ¢ thé c6 nhiéu vi du véi 1énh ngau nhién khac nhu sort, we
va tuong tu
#!/bin/bash
cat << quit
Command is $0
First Argument is $1
Second Argument is $2
Quit
Save the file, give execute permission and run the script as
follows:
$ chmod here 01.sh
$./here_01.sh Monday Tuesday

v6i 1énh sort script sip xép theo thir tu

#!/bin/bash
sort << EOF
> cherry

> mango

> apple

> banana

> EOF

diéu khién vé1 we

#!/bin/bash

wc -w << EOF

There was major earthquake

On April 25, 2015

in Nepal.

There was huge loss of human life in this tragic event.
EOF

Vi du backup va mail sent

#!/bin/bash
# We have used tar utility for archiving home folder on tape




tar -cvf /home/sysadm/Documents/backup.tar /home/sysadm/bash_script 2 >/dev/null
# store status of tar operation in variable status

[ $7 -eq 0 | && status="Success" || status="Failed"

# Send email to administrator

mail -s 'Backup status' ganesh@levanatech.com << End Of Message

The backup job finished.

End date: $(date)

Status : $status

Script nay st dung 1énh tar dé nén thu muc home luu trén /home/sysadm. .. sau do6 giri
mail cho quan trj vién dung Iénh mail. ta ¢3 dung lénh here cung cap dit liéu trong 1énh
Ldi xay ra

mail: cannot send message: Process exited with a non-zero status

Cau hinh gui mail cho Ubuntu

apt-get -y install ssmtp mailutils

Cau hinh ssmtp: /etc/ssmtp/ssmtp.conf

=

# Config file for sSSMTP sendmail

=

# The person who gets all mail for userids < 1000

# Make this empty to disable rewriting.

# root=postmaster

root=dangdohail 996(@gmail.com

# The place where the mail goes. The actual machine name is required no

# MX records are consulted. Commonly mailhosts are named mail.domain.com
# mailhub=mail

mailhub=smtp.gmail.com:587

AuthUser=youremail@gmail.com

AuthPass=youremailpassword
UseTLS=YES
UseSTARTTLS=YES

# Where will the mail seem to come from?
#rewriteDomain=
rewriteDomain=gmail.com

# The full hostname
hostname=ssmtpServer

# Are users allowed to set their own From: address?



# YES - Allow the user to specify their own From: address

# NO - Use the system generated From: address

FromLineOverride=YES

Cho phép ung dung truy cap gmail.com
Go to your Google Account.

1.Select Security.

2.Under "Signing in to Google," select App Passwords. You may need to sign in.
If you don’t have this option, it might be because:

a.2-Step Verification is not set up for your account.

b.2-Step Verification is only set up for security keys.

c.Your account is through work, school, or other organization.

d.You turned on Advanced Protection.

3.At the bottom, choose Select app and choose the app you using > Select

device and choose the device you’re using > Generate.
4. Follow the instructions to enter the App Password. The App Password is the 16-
character code in the yellow bar on your device.

5.Tap Done.
Thuc hién diéu khién ed va here

voi diéu khién ed 1a ki€u co ban cua trinh soan thao. ta c6 thé soan file text ta phan tich

script sau:

#!/bin/bash

# flowers.txt contains the name of flowers
cat flowers.txt

ed flowers.txt << quit

,s/Rose/Lily/g

W

q .

quit

cat flowers.txt

/go1 bash shell

/doc file flowers.txt

/soan thao flowers.txt theo khdi
/tim Rose tha bang Lily/g

save thay doi

thoai

thoat here

doc file flowers.txt

St dung << diéu khién here sir dung FTP va truyén filesystem
FTP 1a giao thirc pho bién truyén dir li€u trén websites. cac budc str dung FTP va truyén

dir liéu:
#!/bin/bash

# Checking number of arguments passed along with command

if [ $# -1t 2 ]
then



https://myaccount.google.com/

echo "Error, usage is:"
echo "ftpget hostname filename [directory]."
exit -1
fi
hostname=$1
filename=$2
directory="." # Default value
if [ $# -ge 3 ]
then
directory=$3
fi
ftp <<End Of Session
open $hostname
cd $directory
get $filename
quit
End Of Session
echo "FTP session ended."
Ham here string va diéu khién <<<
here string str dung diéu khién dau vao tir text va bién. dau vao la dé cap trén cung 1
dong voi ddu ngodc don ©’
cau lénh nhu sau:
$ command <<< ‘string’
1. phan tich script hereString_01.sh nhu sau
#!/bin/bash
wc -w <<< ‘Good Morning and have a nice day !’
Thao tac vai file
Trong phan nay, ta hoc cach script thao tac véi file 1a doc va ghi. Trong chuong 8, Ty
dong thiét ké lam Scritps, hoc cach nhiéu kiéu kiém tra, phan phéi vai file dé quyét dinh
ciu trac nhu if, case, va similar.
G161 thiéu thao tac voi filename
Lénh exec rat hitu ich. Bat ké khi nao chay Iénh trong, mé shell moi hoac xur 1y , va 1énh
chay trong process duoc tao. Khi chay 1énh nhu véi tham sb dé 1énh thuc thi, exec s&
thay thé current shell véi 1énh dugc thyc thi. nd ko dugce tao hodc chuyén mot process
moi dé chay lénh.
Sir dung exec gan mo ta file
Trong méi trudng bash shell, tit ca process gom 3 file mé mic dinh. dy 1a chuan nhap
liéu, hién thi va 16i. mo ta file gan véi kiéu input va output file. d6 goi 1a mo ta file.
Cau I¢nh khai bao output.txt nhu chuan hién thj nhu sau:
exec fd > output.txt
cau 1énh s& khai bdo s fd nhu mot hién thi mo ta file.
cti phap dong file nhu sau:



exec fd<&-

dé dong fd, voi 5, enter nhu sau:

exec 5<&-

Ta s& ¢ ging hiéu kich ban viét script

Hiéu va mé, ghi va dong mdt véi tén file

hiéu cach mo, dong va ghi dir liéu véi

Viét mot shell script file 01.sh, hién thi nhu sau:

#!/bin/bash

# We will open file for writing purpose

# We are assigning descriptor number 3 for file gan mo ta sb 3 cho file c6
sample out.txt tén sample out.txt

exec 3> sample out.txt Ghi dit li¢u vao file

# We are sending output of command "echo" to sample out.txt vdi ten
sample out.txt file thay the la 3

echo "This is a test message for sample out.txt file" >&3 luu dir ligu date vao
# Run command date & store output in file sample out.txt |3(sample...)

date >&3 dong tén thay thé 3
# Closing file with file descriptor 3
exec 3<&-

Tim hiéu cach doc dir liéu tir file
script 02.sh

#!/bin/bash

# We will open file sample_input.txt for reading

purpose.

# We are assigning descriptor 3 to the file. chen dir liéu tur file sample input.txt
exec 3< sample input.txt vao 3

cat <&3 doc 3

# Closing file

exec 3<&- giai phong 3

Tim hiéu doc va ghi do6i véi 1 filename

trong script file 01.sh, file 02.sh ta dd m& cac file khac nhau dé doc va ghi dir liéu. Gid
ta tim hiéu cach doc va ghi d6i voi cung 1 file ct phap nhu sau:

exec fd<> filename

néu file descriptor number ko dugc xac dinh, s6 0 s& duoc st dung default. file s& dugc
tao néu khong tdn tai viéc nay hitu ich dé cap nhat file.

tim hiéu cac budc thuc hién

viét script file 03.sh nhu sau:

#!/bin/bash
file_name="sample out.txt" tro tén file
# We are assing fd number 3 to file.

# We will be doing read and write operations




on file md& dé thao tac trén file
exec 3<> $file name
# Writing to file ghi dir li¢u vao file
echo mnmn

Do not dwell in the past,

do not dream of the future,

concentrate the mind on the present moment. -
Buddha

" >&3 két thiic
# closing file with fd number 3
exec 3>&-

Tim hiéu 1énh read véi file descriptor (fd)

Ta duing 1énh read dé 1y dir liéu tir mét file luu voi bién. str dung 1énh read 13y dit liéu
tu file theo cu phap

read -u fd variablel variable2 ... variableN

Tim hiéu ghi dir liéu tir file nay sang file khac

Ta s& hoc cach doc dit liéu tir 1 file va ghi dit liéu sang file khac. cu thé trong script
file 04.sh nhu sau:

#!/bin/bash

# We are assigning descriptor 3 to doc dir licu file descriptor number tuong
in_file.txt duong file in_file.txt

exec 3<in_file.txt ghi dit liéu file descriptor number tuong
# We are assigning descriptor 4 to duong out file.txt

out_file.txt doc dir liu tur file

exec 4> out_file.txt

# We are reading first line of input.txt
read -u 3 line

echo $line

echo "Writing content of in_file.txt to
out_file.txt"

echo "Line 1 - $line " >&4

# Closing both the files

exec 3<&-

exec 4<&-

trong vi du ndy, ta doc 1 dong trong bién line va ta st dung bién twong tu dé ghi n6 sang
file khac
tiép tuc 1 script file 05.sh 1ay hostname va dia chi ip:

#!/bin/sh

cp /etc/hosts hosts2

grep -v "' hosts2 > hosts3
exec 3< hosts3




# opening hosts3 as input file

exec 4> hostsfinal

# opening hostsfinal as output file
read <& 3 address] name 1 extra_info
read <& 3 address2 name 2 extra_info
echo $name 1 $addressl >& 4

echo $name 2 $address2 >& 4

exec 3<&-

exec 4<&-

# Closing hosts3

# Closing hostsfinal

trong script ta st dung bién address1, name 1, extra_info, address2 va name 2 luu trit
thong tin

Hién thi thong tin file descriptor number tir thu muc /proc

Ta s& viét script dé hién thi dat file descriptor véi file.

viét script file 06.sh nhu sau:

#!/bin/bash

# we are assigning file descriptor 3 to input
file test.txt

exec 3< test.txt

# we are assigning file descriptor 4 to
output.txt

exec 4> output.txt

# we are using read command to read line
from file

read -u 3 line

echo "Process id of current process is $$"
my_pid=$$

echo "Currently following files are opened
by $0 script :"

Is -1 /proc/$my_pid/fd

# We are closing both files test.txt and
output.txt

exec 3<&-

exec 4>&-

Thao tac trén file - doc theo dong trong file
Tim hiéu sir dung while loop (vong lap while) va Iénh read dé doc file tur 1 file tur trén
xubng dudi. ta tim hiéu nhiéu hon vé vong lip while trong chuong tiép sau.

#!/bin/bash
echo "Enter the name of file for reading"
read file_name




exec<$file name
while read var_line
do

echo $var line
done

khi chay script, ta can tao 1 file v6i vai dong text trong file. sau d6 ta chuyén dit liéu nay
doc ra output

Thuec hién 1énh va luu trir két qua trong 1 file

C phép 1énh nhu sau luu trit két qua cau 1énh trong file:

Command >& fd

Jscript >& fd

Vi duy file 08.sh

#!/bin/bash

exec 4> output.txt

cat /proc/cpuinfo >&4
exec 3<&-

trong script ta thuc hién 1énh cat /proc/cpuinfo va luu két qua cau 1énh ra file output.txt
Toém tat veé cia Iénh exec
1énh exec sir dung nhi€u thao tac sir dung doi voi file.txt

Command muc dich

Exec 1énh thay thé shell va thyc thi n6. vi the
nao khong tra vé két qua nhu shell tuy
thudc dir 1iéu

Exec > data.txt mo file data.txt dé ghi dir liéu theo chuan
output.txt

Exec < data.txt nhén dir liéu dau vao tir file data.txt

Exec 3<data.txt m(’y ﬁ‘le dat,a.txt dé doc dir liéu véi tén thay
thé bang s6 3

Sort <&3 sap xép dir liéu trong data.txt

Exec 4>data.txt m¢ file data.txt d¢ ghi dit liéu véi tén thay
thé 1a 4

Ll >&4 két qua lénh 11 duoc ghi vao tén thay thé 1a
4

Exec 6<&5 thuc hién tén thay thé 6 1a ban sao cta tén
thay thé 5

Exec 4<&- DPong (giai phong) tén thay thé 1a 4




GO0 loi:
cong nghé may tinh cii, gip van dé v6i may tinh 13 hai chip. 16i tim kiém 13 goi méi nhét
nhu tim kiém 1a 1 13i. vi vy tién trinh tim kiém va stra 18i trong mdy tinh goi 13 g& 15
Tién trinh g& 131 tip trung theo budc sau:
e tim kiém 13i sai
e stra 16
thong thudng tién trinh stra 13i, ta s& lam viéc sau:
e Hiéu dugc thong bao 15i va tim kiém van dé doi véi script
e tim kiém 15i trong script
e xem xet ting dong trong script. theo mot sd théng bao 16
o debug sp: line 11: [7: command not found]
o file: line 6: unexpected EOF while looking for matchinh "’
thng béo cho ngudi dung biét vé dong script c6 161
e chinh xac van dé hodc phan 18i cia code. ta c6 doc dong nhu * twf dong bao ndi
bat ké 1y do nao sinh 15i
ché dd g& 16i - tat ché do shell (option -n)
Trong bash shell, lya chon -n c6 y nghi trong duong noexec (khong thuc thi). option
nay cho biét shell khong chay 1énh. khi d6 shell kiém tra ca phap 16
ta c6 thé kiém tra script nhu sau:
$ bash -n hello.sh
Option -n cho biét bash shell kiém tra cti phép trong script nhung khong thuc thi cau
1énh trong script
Cach khéc dé thyc hién nhu sau:
#!/bin/bash -n
We have modified shebang line.
Trong trudng hop ndy ta kiém tra script nhu sau:
v0i option nay an toan tur Iénh shell khong thuc thi. ta c6 thé bat duoc 1énh khong hoan
thanh néu if, for, while, case va twong tu cdu trac 1ap trinh nhu nhiéu ca phap 15i
vi du debug 01.sh

#!/bin/bash #!/bin/bash

echo -n "Commands in bin directory are :  echo -n "Commands in bin directory are :
$var" $var"

for var in $(Is ) for var in $(Is )

do do

echo -n -e "$var" echo -n -¢ "$var"

do done

# no error if "done" is typed instead of # no error if "done" is typed instead of
HdOH HdOH

#(1) #(2)

Chay debug 01 theo cach thong thuong duoc két qua thong bao bao 16i cli phap ko c6
1€nh “do



Chay debug_01 véi option -n ta duoc két qua thong bao 13i rat rd rang 16i & dong 7 véi
‘do

Ché d go 15i - hién thi 1énh (option -)

Option -v cho biét ta s& chay trong ché do chi tiét. khi chay shell s& in ra toan bo cau
1énh wu tié thyc thi 1énh. no sé rat hitu ich trén céac dong cua script khi c6 16i.

Ta chay script vdi option -v nhu

$ bash -v hello.sh

mot cach khac thém dong “#!bin/bash -v”

vi du debug 02.sh

#!/bin/bash

echo "Hello SLOGNAME"

echo "Today is "date’

echo "Your present working directory is
$PWD

echo Good-bye SLOGNAME

chay script theo cach thong thuong c6 két qua lénh echo

chay script v6i option -v két qua s& in ca cu 1énh trong script sau d6 méi 1a cac dong két
qua Iénh

Ché d6 go 16i - Theo dbi thwe thi (option -x)

Option -x goi tat 1a xtrace hodc thuc thi trace, cho biét shell hién thi toan bo cau 1énh sau
hiéu suét budc con. Ta s& théy gia tri bién va 1énh

Chung ta trace viéc thuc thi script nhu

$bash -x hello.sh ¢o thé chay ché do thuc thi bang cach thém dong #!/bin/bash -x

ta thuc hanh véi script debug 01.sh nhu sau:

$ bash -x hello.sh ta c6 két qua nhu

$ bash —x debug_02.sh

+ echo Hello student

Hello student

+ date

+ echo The date is Fri May 1 00:18:52 IST 2015

The date is Fri May 1 00:18:52 IST 2015

+ echo Your home shell is /bin/bash

Your home shell is /bin/bash

+ echo Good-bye student

Good-bye student

Nhu vay ta c6 chuong trinh véi cac option sau -n -v -f va -x. day tuong tu program -
debug 03.sh

$ bash —n script name // interpretation without execution (check 16i ma ko chay)

$ bash —v script name // Display commands in script (chay va hién thi cAu 1énh trong
script)




$ bash —x script name // Trace the execution of script (hién thi Iénh va két qua timg
budc) ‘

$ bash —xv script_name // Enable options x and v for debugging (s dung dong thoi x, v
dé go 16i)

$ bash +xv script name //Disable options x and v for debugging (bo option x va
v)
Str dung Iénh set

Hau nhu ta ludn str dung goi ché d6 debugging da tién trong scrip. ché do debugging sé&
cho biét hoat dong script cho dén dong 1énh cubi cing. nhung doi khi ta st dung
debugging cho mot phan thyc hién trong script. khi sir dung 1énh set ta ¢ thé enable va
disable debugging tai bat ky vi tri trong script:

set -x

section of script

set +x

Xem xét vi du sau:

#!/bin/bash
str]1="USA"
str2="Canada";
[ $strl = $str2 ]
echo $?

Set —x

[ $strl = $str2 ]
echo $?

Set +x

[ -n $str2 |
echo $?

Exit 0

[ -z $strl ]
echo $?

tai scrip nay, debugging bat sau set -x va s& tat sau set +x
Tong két debugging option v¢i 1énh set
bang dudi ddy mo ta tong quan thém lya cho cho 1énh set

Short notation Result

set -f Tat flobbing. trong truong hop ndy phan mé rong cia tén file sir
dung

set -v s€ in dong 1énh trong script nhu dugce doc tu file

set -x option ndy hién thi toan bd dong I¢nh sau I¢nh

set -n Doc toan bo leehj va kiém tra ci phap, nhung khong thuc hién

Tool soan thio cai dat cho debugging



debugging ta co thé sir dung trinh soan thao vi voi chéc chan option. khi debugging
nhiéu 1an chung ta tim klem mau thong qua mot van ban. n6 thich hgp hon dé tim hiém
dit liéu. Ta c6 thé bat mau tim hiém theo key word khi str dung theo cau Iénh trong trinh
soan thao vi khi van ban mo:
:set hlsearch :set ic vi -b filename
Ta c6 thé chinh stra cau hinh soan thao vi .exrc .vimre ta khong can ly 1énh trude d6
more
Thuc hanh shell scripts
Néu ta theo ddi tot cho thuc hanh, ta s& gip 16i, néu gip 16i co thé dé dang g& 16i
1. trinh bay script gon gan, rd rang ¢6 gang thyuc hién theo ciu triic chung nhu if, for,
while va cac kiéu lip khéc

if [ $rate -1t 3]

then

echo “Sales tax rate is too small.”

fi
2. Khong viét nhiéu 1énh trén mét dong code véi dau cach ;.
3. St dung mo ta tén bién, nhu salary bang thay vi sa, Trong cac script phuc tap khong
mo ta tén bién sé& rat kho khang trong viéc debugging
4. Luu tén file va thu myc bang tén bién thay vi g& chiing mdi lan sir dung. Khi c6 bat
ky thay do6i theo yéu cau trong duong dan thu muc, thuc hién thay d6i bién mot 1an day
da

WORKING DIR=$HOME/

if [ -e SWORKING DIR]

then

#Do something ....

fi
5. Str dung comments giai thich cho d& hiéu trong script. viéc nay gitp viéc debugging
dé dang hon. Néu ndi dung c6 xur ly meo hodc cau Iénh phurc tap, sau khi code xong vai
thang ta s€ can doc comments dé hiéu va lam chi duoc script. mdt meo nhd hom nay co
thé tré thanh thir thach cua lan sau.
6. In thong tin thong bao 15i. Viét script don gian. str dung if, case, for, and hoic
function. dugc thuc hanh va 1am chu néu scripts don gian sau do scripts dé dang duy tri
uu tién theo thoi gian. nhu vai nam
7. Kién tra lai script nhiéu 1an test theo kich ban khac nhau va nhiéu trudong hop. Kiém
tra tat ca 16i ma nguoi dung cé thé gap phai nhu “nhap sai”, sai tham sb, sai files, va
truong hop tuong tu
Tong két
Trong chuong nay, tim hiéu debugging, van hanh, tich hop Shell scripts 14y gia trj tir ban
phim va thuc hién.
O chuong tdi1 s€ hoc vé sb hoc va van hanh bién sb, nhu cong, trur, nhan, chia va mé
rong modul bién sb



Chuong 7 Thuec hién cac phép toan so hoc trong Shell Script

Chudng nay ta s& tim hiéu cac thuc hién phép toan theo cac phép toan sau:
e (CoOng
o Tru
e Nhan
e Chia
e Modulus
Ta c6 thé thuc hién cac phép toan s6 hoc béng nhiéu cach, nhu st dung declare, let, expr
ta ciing hoc c4 hé co sé nhi phan, thap phéan va hex
Sir dung mdt cAu Iénh khai bao s hoc
Bit ctr noi dau trong script khi ta khai bao bién, mic dinh bién d6 duoc luu trit bang
kiéu dir liéu string. V&i kiéu dit liéu string ta khong thé ap dung, hay thuc hién phép toan
s6 hoc. Ta c6 thé khai bao bién nhu kiéu integer khi sir dung 1énh khai bao. Nhiéu bién
duoc khai bao kiéu integer; néu ta co gan kiéu string cho né, khi d4 bash s& gan 0 cho
nhing bién
Bash s& bao 16i néu ta ¢ gang gan gia tri phan sb cho bién interger
Ta c6 thé tao mot bién kiéu interger voi gia tri nhu sau
$declare -i value
Khi d3 khai bao trong shell d6 14 bién c6 gia tri kiéu interger. néu khong shell s& coi tat
ca cac bién c6 gia tri kiéu string:
e Néu ta gan name kiéu string véi bién kiéu interger, sau d6 gia tri bién duoc gan co
gia tri 0 bdi bash shell
$ value=name
$ echo $value
0
e Ta can xac dinh s6 trong hai diu ngodc kép, néu khong ta phai viét lién
$ value=4 + 4
bash: +: command not found
e khi ta bd khoang trong di, thong bao 15i s& khong con va phép toan duoc thuc hién
$ value=4+4
$ echo $value
8
e Ta c6 thé thyuc hién phép nhan tuong tu
$ value=4*3
$ echo $value
12
$ value="“4 * 57
$ echo $value
20



thue hién phép toan trong dau “”, ky tu * khong dung dai dién. ta khai béo gid tri
cua bién la bién interger, khi thuc hi¢n bién vi phan s6 161 s€ dugc hién thi trong
bash shell

Danh sach interger
Néu muon hién thi khai bao bién véi gia tri cia no6 ta phai thuc hién cau Iénh

$declare -i

output:

declare -ir BASHPID=""
declare -ir EUID="1001"
declare -1 HISTCMD=""
declare -1 LINENO=""
declare -1 MAILCHECK="60"
declare -1 OPTIND="1"
declare -ir PPID="1966"
declare -1 RANDOM=""
declare -ir UID="1001"

Sir dung 1€nh let véi toan hoc 7 o
Ta c6 thé st dung 1€nh bash built-in let d€ thuc hienj phép tinh. dé bi€t thém thong tin
1énh let dung 1énh sau:

$ help let

let: let arg [arg ...]
Evaluate arithmetic expressions.

Evaluate each ARG as an arithmetic expression. Evaluation is done in
fixed-width integers with no check for overflow, though division by 0
is trapped and flagged as an error. The following list of operators is
grouped into levels of equal-precedence operators. The levels are listed
in order of decreasing precedence.

18)

hon)

id++, id--  variable post-increment, post-decrement (cong trdi gan, trir roi gan)
++id, --id  variable pre-increment, pre-decrement (gan roi cong, gan roi trur)

-, + unary minus, plus (trtr, cong)

I, ~ logical and bitwise negation (logic khac hodc bang)

ok exponentiation (Iy thira)

* 1, % multiplication, division, remainder (nhén, chia, chia liy phan
+, - addition, subtraction (thém vao, baot di)

<<, >> left and right bitwise shifts (lui lai, két tiép)

<=, >=, <, >comparison (nhé hon hodc bang, 16n hon hoac bang, nhé hon, l16n

== |= equality, inequality (bang, khac)
& bitwise AND



A bitwise XOR
| bitwise OR
&& logical AND
l logical OR
expr ? expr : expr
conditional operator
=, *=, /=, %=,
+=, =, <<=, >>=,
&=, "=, |= assignment

Shell variables are allowed as operands. The name of the variable
is replaced by its value (coerced to a fixed-width integer) within
an expression. The variable need not have its integer attribute
turned on to be used in an expression.

Operators are evaluated in order of precedence. Sub-expressions in
parentheses are evaluated first and may override the precedence
rules above.

Exit Status:
If the last ARG evaluates to 0, let returns 1; let returns 0 otherwise.
Str dung 1énh let

$ value=6

$ let value=value+1

$ echo $value

7

$ let "value=value+4"
$ echo $value

11

$ let "valuet+=1"
#above expression evaluates as value=value+1
$ echo $value

12

Tong két bién toan tir voi 1énh let nhu sau:

Toan tir: Operation

Unary minus: -

Unary plus: +

Logical NOT:!

Bitwise NOT (negation):~
Multiply:*

Divide:/



e Remainder:%
e Subtract:-
o Add:+
Prior to bash 2.x, theo toan tir khong kha dung
e Bitwise left shift:<<
Bitwise right shift:>>
Equal to and not equal to:==,!=
Comparison operators:<=>=,<>
Bitwise AND:&
Bitwise:|
Bitwise exclusive OR:"
Logical AND:&&
Logical OR:||
e Assignment and shortcut assignment:=*=/=Y=-=+=>>=<<=@=|="=
Str dung 1énh expr cho s6 hoc
Ta c6 thé st dung 1énh expr cho toan tir, Iénh expr 1a mot 1énh mé rong; hé nhi phan ctua
1énh expr 1a luu trong thu muc goi 1a /usr/bin/expr.

Phép tinh cong
$ expr 40 +2
42

Phép tinh tru
$expr42 —2
40

phép tinh chia
$expr40/ 10
4

Phép chia 1ay phan du
$expr 42 % 10
2
$expr 4 * 10

expr: syntax error
Véi 1énh expr ta khong st dung duoc * cho phép nhan. ta can sir dung \* cho phép nhan:
$expr “4 * 10”7
4*10
$expr 4 \* 10
40
Ta s& viét mot script don gian dé thém vao hai s6. Viét mot script tén 1a arithmetic_01.sh
nhu sau

#!/bin/bash

x=5




y=2
z="expr $x + $y’
echo $z

Viét mot script cach tinh toan s6 hoc. viét shell script tén 1a arithmetic 02.sh nhu sau

#!/bin/bash

varl=30

var2=20

echo “expr $varl + §var2® #Arithmetic Addition

echo “expr $varl - $var2® #Arithmetic Subtraction
echo “expr $varl \* $var2® #Arithmetic Multiplication
echo “expr $varl / $var2® #Arithmetic Division

echo “expr $varl % $var2® #Arithmetic Modular

Division
#(Remainder)
Thuc hién phép toan ngoai 1€
$(( expression))

$ [ expression ]
tim hiéu thuc hién phép toan sir dung phép toan ngoai 1¢ (md rong)
$ a=10
$ b=20
$ c=$((a + b))
$ echo $c
Khi thyc hi¢n phép toan ity thira
$ a=5
$ b=3
$ expo=$[ $a ** $b ]# This is equivalent to a b
$ echo $expo
125
Mot s6 cach khac md rong phép
$ B=10
$ A=$[B + 10]
$ echo $A
20

$echo$[3+4-5]
2

$ echo $[ 3 +4 * 5]
23

Phtrc hop phép nhan va phép cong
$ echo $[(3 +4) * 5]



35

$ echo $((3 +4))
7

$ echo $( (6/0))

bash: 6/0: division by 0 (error token is “0”)
Str dung nhi€u ky thuat thuc hién phép toan theo

#!/bin/bash

echo "Enter first value"

read number 1

echo "Enter secondvalue"

read number 2

total="expr $number 1 + $number 2°
echo $total

sum=$(($number 1 + $number 2))

echo "sum is "$sum

echo "Sum is $[ $Snumber 1+$number 2 "

In man hinh
nhap li€u tir ban phim

Iénh expr (cach 1)
in man hinh gié tr1 bién total
dung (()) (cach 2)

dung [] (cach 3)

#!/bin/bash

# Interactive Shell Script Demonstrating Arithmetic

Operators

echo "Enter First value"
read number 1

echo "Enter Second value"
read number 2

echo $(($number 1 + $number 2))

echo $(($number 1/ $number 2)) # Division of two 2

numbers

In man hinh
doc gia tri bién numberl

thuc hién (()) voi phép +
thuc hién (()) v6i phép chia

#!/bin/bash

# Script 1s For Demonstrating Arithmetic
varl=10

var2=20

echo $(($varl+$var2)) # Adding Two
Values

echo $(($varl-$var2)) # Subtract Two
Values

echo $(($varl*$var2)) # Multiply Two
Values

echo $(($varl%$var2)) # Remainder

gan gia tri cho bién varl

dung ca phap (()) tinh Tong gia trj hai bién
dung ca phap (()) tinh Hiéu gié tri hai bién
dung ca phap (()) tinh Tich gia tri hai bién

dung ca phap (()) tinh thuong 13y phan du

gia trj hai bién




#!/bin/bash

# Write a shell script which will receive 5 numbers from

command line

# and print their sum. Str dung cach dat tham

echo "Sum of Five Numbers is:" $(($1 + $2 + $3 + $4 + $5)) s6 truyén vao khi goi

bash shell rdi thyc hién
phép

#!/bin/bash

x=99 gan gia tri bién x

((cube=x*x *x)) st dung cu phép (()) thuc hién

(( quotient=x/5)) phép khai bao va gan tinh tich

(( remainder =x % 5)) (lity thira), thuong, chia lay

echo "The cube of $x is $cube." phan du

echo "The quotient of $x divided by 5 is $quotient." In gié tri bién x va bién cube

echo "The remainder of $x divided by 5 is In gi4 trj bién x va bién

$remainder." quotient

# Note the use of parenthesis to controlling arithmetic

operator

# precedence evaluation.

(( y =2 * (quotient * 5 + remainder) )) st dung cu phap (()) thuc hién

echo "Two times $x is $y." khai bao bién y va gan gia tri
bang cac thyc hién phép toan

Thuc hién phép toan HE nhi phan, hé thap pha, h¢ hex
gia tri Integer c6 thé quy doi ra hé nhi phan, hé thap phan, hé bat phan, hé hex. Mic dinh
nhirng gia tr1 integer duoc biéu thi bﬁng cac s6 tir 0 dén 9. Hé nhi phan duogc biéu dién
bang 0 va 1, SO bat phan dugc biéu dién s6 0 dén 8, SO hexa biéu hién tir 0 dén 16. Ta s&
tim hiéu ky tu bién véi vi du
Cu phap:
variable=base#number-in-that-base
Pé hiéu duoc ta xem set ¢l phap sau:
e H¢ thap phan:
$ declare -1 x=21
$ echo $x
21
e Hg¢ nhi phan:
$ x=2#10101
$ echo $x
21
e H¢ bat phan:
$ declare -i x



$ x=8#25

$ echo $

21

e H¢ hexa

$ declare -i x

$ x=16#15

$ echo $x

21
O vi du trén 1a cach hién thi s6 21 bang hé nhij phan, hexa ...
Thure hién phép toan Phin sb
Vi bash shell thong thuong chi xur ly phép toan moi s6 tu nhién (Integer). Néu muén
thue hién phép toan hay hién thi phan s6 ta can sir dung, 1am viéc véi cach khac nhu
awk, bc va tuong tu.
Vi du: str dung tién ich (cong cu) goi 1a be:

$echo “scale=2; 15/2” | bc

7.50
Dé str dung tién ich bc ta can cau hinh mét thanh ph?m scale. Scale dinh nghia bao nhiéu
s6 dang sau dau phay. O trén ta quy dinh be s& 14y sau ddu phay hai sd.

$ be

((83.12 +32.13) * 37.3)

4298.82
C6 nhiéu thao tac dugc thuc hién véi tién ich be, thyuc hién tat ca cac phép tinh gdm nhi
phan, c6 nhiéu dinh nghia toan hoc va chirc niang. né lan chu ct phép lap trinh.
C6 thé tim hiéu thém tai http://www.gnu.org/software/bc/.
Vi du sir dung awk cho phan s6

$ result="awk -v a=3.1 -v b=5.2 'BEGIN {printf "%.2f\n",a*b}"

$ echo Sresult

16.12
Ta s& hoc nhiéu hon vé 1ap trinh awk trong chuwong sau. do d6 ta s& ko tim hiéu chi tiét
1ap trinh awk & day
Vi du: Viét bash shell script arithmetic_08.sh dé xem xét mot s6 integer dau vao 13 sy
viéc hoac odd:

#!/bin/bash

echo "Please enter a value"
read x

y="expr $x % 2 lénh expr gan cho bién y thyc hién chia 2 lay
if test $y -eq 0 phan du

then néu (diéu kién) bién tam test = 0 (chia hét)
echo "Entered number is even"
else In kq diéu kién
echo "Entered number 1s odd"



http://www.gnu.org/software/bc/

fi In kq

diéu kién sai

#!/bin/bash

echo "Please Enter the String:"
read str

len="echo $str | wc -¢’

let len=len-1

echo "length of string = $len"

nhap gia tri bién str tir ban phim
dém do dai ky tu gia tri bién str

Vi du: Viét script tinh dié€n tich va chu vi cua hinh Tam gidc va hinh tron.

#!/bin/bash

echo "Please enter the length, width and
radius"

read length width radius
areaRectangle="expr $length \* $width °
temp="expr $length + $width
perimeterRect="expr 2 \* $temp"
areaCircle="echo 3.14 \* $radius \* $radius |
bc’

circumferenceCircle="echo 2 \* 3.14 \*
$radius | be’

echo "Area of rectangle = $areaRectangle"
echo "Perimeter of Rectangle =
$perimeterRect."

echo "Area of circle = $areaCircle."

echo "Circumference of circle =
$circumferenceCircle"

echo

Nhap gia tri: chiéu dai, chiéu rong, dudong
cao

dién tich tam giac = dai x rOng st dung
1énh expr

gan temp

chu vi hinh tam giac = 2 x (dai + rong)
dien tich hinh tron Pi x ban kinh binh
phuong

chu vi hinh tron 2x3.14xbankinh (bc phan
s0)

Tong két

Chuong nay ta hoc vé thuc hién phép toan véi tién ich md rong sir dung declare (khai

b4o), let (), expr (thuc hién phép tinh sé hoc)

. ta ciing hoc cach quy doi gi tri hé hexa,

bat phan, nhi phan. hoc cach sir dung tién ich be thuc hién phép tinh cho phan sb
Chuong ti€p theo ta hoc vé ra quyét dinh tu dong khi lam viéc kiém tra st dung if-else,
case, select, for, while, va dowhile ngoai ra ta cling hoc cach di€u khién vong 1ap voi

break va continue




) CHUONG 8
TU RA QUYET DPINH TRONG SCRIPTS
Trong chudng trude ta dd hoc vé cach thuc hién phép tinh voi bién nhu sir dung declare,
let, expr va biéu thtrc s6 hoc. Ta cling da tim hiéu vé hé co sd khac nhau nhu hexa, octal,
nhi phan va str dung tién ich be thyc hién phép toan voi phan s6.
Cac script giai quyét cac bai toan thuc té, no khong chi thuc hién cau lénh riéng I¢ tun
tur, ta can kiém tra cac diéu kién hodc xir Iy theo nhanh va scripts tiép tuc thuc hién.
Nhirng loi ich khi thyc hién tu dong, tu dong gitip viéc xur ly cong viéc nhanh hon, ndi
tiép ctia su thay d6i nhu thay doi trong moi truong lap trinh. Mot vi du don gian 1a check
thu muc hienj hanh; néu dang 1a thu muc hi¢n thanh thi thay chuyén dén thu muc, néu
ko thi tao mdt thu muc méi rdi thuc hién. toan bd hoat dong duoc lya chon trong shell
scripts.
Trong chuong nay, ta s& tim hiéu nhiing van dé sau:
e Lam viéc voi test.txt
Str dung if-else
Chuyén case
Str dung select
Lam viéc vdi vong 1ap for
Lam vi¢c vadi vong 1dp while
Diéu khién vong lap:
o Tiép tuc vong véi ct phap continue
o Durng vong ldp vai ci phép break
Kiém tra kiéu kién thoat ra ciia
Tu dong st dung Shell scripts kiém tra lién quan néu bat dau thuc hién thanh céng hoic
thét bai.
néu file 1a hién hanh hodc khong, sau d6 tiép tuc. Ta s& hoc cau tric cua vong lap nhu if,
case, va tiép tuc, ta s& can kiém tra mot s6 diéu kién nhu true hoic false. Theo do script
phai thyc thi diéu kién 1énh
Str dung Bash shell, ta c6 thé kiém ta
$ls
Str dung bash shell, ta co thé kiém tra néu dap tng thuc hién 1énh thanh cong trudce hoac
khong
$ echo $?
cau lénh trudc s¢ tra gia tri la 0 néu 1énh Is thuc hién thanh cong. Két qua s& 13 khac 0
nhu 1 hoac 2 hoac so bét ky, néu cau 1énhj co két qua sai. Bash shell luu trang thai cua
thue thi cau Iénh gan nhat trong mot bién. Néu ta can dé kiém tra trang thai viéc thuc thi
cau lénh gan nhat sau d6 ta phai kiém tra noi dung ctia bién.
Xem xét vi du sau:
$ x=10
$ y=20
$((x<y))



$ echo $?

0
truong hop nay sir dung ca phap biéu thirc toan hoc so sanh x va y duc thyc hién thanh
cong.
tim hiéu mot kich ban twong tu trong trudng hop xir 1y chudi (string):

$ name=Ganesh

$ grep "$name"  /etc/passwd

Ganesh:9ZAC5G:6283:40:Ganesh Naik:/home/ganesh:/bin/sh

$ echo $?

0
Khi tai khoan Ganesh d tao trén may tinh, chudi ky tu Ganesh duoc tim thay trong file
theo duong dan /etc/passwd.

$ name=John

$ grep “$name” /etc/passwd

$ echo $?

| # khac 0 nghia 1a 16i
Tai khoan John khong duoc tim thiy file theo dudng dan /etc/passwd, 1énh grep tra vé
mot gia tri khac 0. trong scripts, ta c6 thé sir dung no trong quaé trinh tu
Hiéu Iénh test
bay gio ta dd hiéu 1énh test
Sir dung 1énh test v6i diu ngoic don
Theo vi du tim hiéu cach kiém tra noi dung hodc gia tri biéu thuc:

$ test $name = Ganesh

$ echo $?

0 néu thanh cong va 1 néu thit bai
Trong vi du tiép theo, ta mudn kiém tra néu ndi dung cia tén bién 1a Ganesh va ? Bé
kiém tra ta str dung 1énh test. Test s& duoc luu trit két qua twong tng véi nd ? Bién.
Ta c6 thé str dung theo cti phap cho 1énh test tiép theo. Trong truong hop nay ta sir dung
[1 bén trong 1énh test. Ta dit biéu thirc duoc danh du trong ngoic vudng []

$ [[ $name = Ganesh ]] # Brackets replace the test command

$ echo $?

0
Khi danh dau biéu thirc béi test, ta ¢ thé ddo nguoc sy kién nhwu sau:

$ echo $?

0
Do d6 ta cling c6 thé sur dung 1€nh test hoac dau ngoéc vuodng dé kiém tra hodc biéu thirc
danh gia. Tach tir s& truyén vao bién, néu ta sir dung text voi khoang trang, ta can dat
trong dau ngodc kép .
Sir dung 1¢nh test v6i hai dau ngodc vudng



Xem xét truong hop tén Ganesh & dau va néu ban ciia anh ay 1a John. Trong trwong hop
nay ta s& co nhiéu biéu thirc dé duoc kiém tra su dung phép AND va ky tu &&. dé dap
ung ta st dung cu phap sau:

$ [[ $name == Ganesh && $friend == “John”]]
Céach khac ta c6 thé thyc hién nhu sau:

[ $name == Ganesh | && [ $friend == “John” ]
Ta sir dung hai ddu ngoic cho timg biéu thic
Trudng hop nay ta muén ddnh dau nhiéu biéu thic trén mot dong. Ta c6 thé sir dung cu
phap tir ndi nhu AND (&&) hoic phép logic OR (|)).
Thudc tinh so sanh chudi cho I¢nh kiém tra
Theo mo ta thudc tinh ctia bién sir dung so sanh chudi dé test. dugc ldy tir ngdn ngi
BASH thuc hién trén bién theo tai liéu http://www.gnu.org/software/bash:

Test operator Tests true if

-n string dung néu do dai cua string 1 khac 0

-7 string dung néu d6 dai cia string 13 0

String1 != string?2 dung néu string] va string2 khong nhu
nhau

String1 == string2 dung néu string] va string2 14 nhu nhau

string] = string2

String 1 > string?2 dung néu string] c6 thi tu sau string2
lexicographically.

String1 < string2 dung néu stringl c6 thi tu trudc string?2
lexicographically.

Gia str ta mudn check néu d6 dai ctia chudi khac 0, ta ¢ thé chech nhu sau:

test -n $string or [ -n $string ]

echo $?

Néu két qua la 0, sau do ta co thé két luan do dai ctia chudi khac 0. néu ndi dung cua ? la
khac 0, sau do6 chuoi la 0 vé do dai
Viét script testO1.sh d€ tim hi€u bién x1r 1y chuoi:

#!/bin/bash
str1="Ganesh";
str2="Mumbai";

str3=

[ $strl = $str2 | # Will Check Two Strings Are Equal |so sanh strl, str2 kq sai => 1
Or Not 1

echo $? so sanh strl khac str2 kq dang
[ $strl = $str2 ] # Will Check Two Strings Are Not =>()

Equal 0

echo $? dung néu d6 dai strl khac 0 =>




[ -n $strl | # Will confirm string length is greater than
Zero

echo $?

[ -z $str3 | # Will Confirm length of String is Zero
echo $?

0
0 r

ding néu dg daistr31a0=>0
0

Viét mot script test02.sh tich hop dé 14y tén cua tai khoan va sau d6 so sanh néu ca hai

giong nhau:

#!/bin/bash

echo "Enter First name"

read namel

echo "Enter Second name"

read name?2

[ $namel = $name?2 | # Check equality of two names
echo $?

[ -n $name?2 ] # Check String Length is greater than
Zero

echo $?

so sanh hai chudi namel, name?2
1
dung néu d6 dai name?2 13 khac 0
0

Thure hién so sanh s0 véi 1énh

Theo téng két ctia thudc tinh bién cho so sanh s st dung test

Test Operator Tests True If
[ integer 1 -eq integer 2 | Integer 1 bang so véi integer 2
[ integer 1 -ne integer 2 | Integer 1 khong bang so voi Integer 2
[ integer 1 -gt integer?2 | Integer 1 16n hon Integer 2
[ integer 1 -ge integer 2 | Integer 1 16n hon hoic bang Integer 2
[ integer 1 -ge integer 2 | Integer 1 nhé hon véi integer 2
[ integer 1 -le integer 2 ] Integer 1 nho hon hoic bang véi Integer 2
Viét scrip test03.sh tim hiéu bién s6 cach str dung dé test
#!/bin/bash ’
numl=10 gan bién numl =10
num2=30 gan bién num?2 = 30 N
echo $(($numl < $num?2)) # compare for less ' In két qua bi€u thuc so sanh chuoi nho hon
than numl, num2
so sanh s0 hoc phép toan nho hon
[ $numl -It $Snum?2 ] # compare for less so sanh s6 hoc phép toan khong bang
than , ‘
echo $? so sanh s0 hoc phép toan bang




[ $numl -ne $num?2 ] # compare for not
equal

echo $?

[ $numl -eq $num?2 ] # compare for
equal to

echo $?

Tiép tuc viét script test04.sh két hop hoi ngudi dung cho 3 s6 va sau do kiém tra sd va so
sanh:

#!/bin/bash

echo "Please enter 1%
read numl 10
echo "Please enter 2nd
read num?2 20
echo "Please enter 3rd
read num3 30
[[ $num1 > $num?2 ]] # so sanh 16n hon
echo $? 1
[[ $numl != $num? ]] # so sanh khong
bang 0
echo $?
[[ $num2 == $num3 ]] # so sanh bang 1
echo $?
[[ $numl && $num?2 ]] # phép toan logic |0
AND
echo $? 0
[[ $num?2 || $num3 ]] # phép toan logic OR
echo $?

Viét script test05.sh thuc hién test sir dung cho chudi va $0:

#!/bin/bash
Var1=20

Var2=30
Str1="Accenture"
FileName="TestStringOperator"
test $Varl -1t $Var2
echo $?

test $Varl -gt $Var2
echo $?

test -n $Strl

echo $?

test -f $FileName
echo $?




Ta st dung thuc hién test file trong script. s€ check néu file 14 hién hanh.

Ta s& hoc chi tiét hon vao chuong sau.

Bay gid, ta s& viét script test06.sh st dung 1énh tét tich hop truy van nguoi dung dir licu

va chuyén s0 hoc tuong duong s6 sanh chuoi:

#!/bin/bash

echo "Please enter 1st Number"

read numl

echo "Please enter 2nd Number"

read num?2

echo

test $Snum1 -eq $num?2 # Test for Equal
echo $?

test Snum1 -ne $num?2 # Test for Not Equal
echo $?

test $num1 -ge $num?2 # Test for Greater Than
Equal

echo $?

echo "Please enter 1st String"
read Strl
echo "Please enter 2nd String"
read Str2

test echo $Strl = $Str2 # Test for Two Strings
Are Equal
echo $?

Is>0

echo $?

test $Str2 # Test for The String Is Not NULL
echo $?

test -z $Strl # Test for The Length Of The String

nhap tham s6 tir ban phim cho bién
numl

nhap tham sé tir ban phim cho bién
num?2

so sanh bang

in két qua so sanh

so sanh khong bang

in két qua so sanh

so sanh 16n hon hoic bang
in két qua so sanh

nhap tham s6 tir ban phim cho bién
Strl

nhap tham sé tir ban phim cho bién
Str2

so sanh = v&1 chuoi
in két qua so sanh

so sanh do dai chuoi 1a 0

test chudi Str2 khac rong

Phuy thudc gia tri ca $? trong két qua dau ra, ta co thé quyét dinh thuc hién két qua tra vé
gia tri true hodc false. Ta s€ st dung no trong vong 1ap if va case, tuong duong quyét

dinh thyc hién vong lap, hoat dong.
Thugc tinh file test voi I€nh test

Theo day thudc tinh ctia bién dé thyc hién véi file sir dung 1énh:




Test Operator Tests True If

-b file name Check if file 1s Block special file

—c file name Check if file is Character special file

—d file name Check if Directory is existing

-e file name Check if File existence

-f file name Check if file is Regular file and not a directory

-G file name Check if file is existing and is owned by the
effective group ID

—-g file name Check if file has Set-group-ID set

~k file name Check if file has Sticky bit set

-L file name Check if file is a symbolic link

-p file name Check if file is a named pipe

-0 file name Check if file exists and 1s owned by the
effective user ID

-r file name Check if file is readable

-5 file name Check if file 1s a socket

-5 file name Check if file has nonzero size

-t fd Check if file has £d (file descriptor) and is
opened on a terminal

-u file name Check if file has Set-user-ID bit set

-w file name Check if file is writable

-x file name Check if file is executable

Ky tw kiém tra nhi phén (kq la 0 hodc 1)

Theo céac thudc tinh bién vosic 4c ky tu dai dién str dung dé kiém tra 1ay trong quy chuan

BASH c6 thé tham khao tao http://www.gnu.org/software/bash:

Test Operator

Tests True If

[ file 1 -nt file 2 ]

Check if file is newer than file?

[ file 1 -ot file 2 ]

Check if file is filel is olderthan file?2

[ file 1 —ef file 2 ]

Checkif filel and file2 have the same
device or inode numbers

Viét script test07.sh dé kiém tra file co ban duoc phan phéi nhu ton tai ca file, thu muc
va n0i dung file c6 hay khong. két qua tra vé s€ khac néu truong hop file dang hién hanh
hay khong:


http://www.gnu.org/software/bash

#!/bin/bash

# Check if file is Directory

[ -d work ]

echo $?

# Check that is it a File

[ -f test.txt ]

echo $?

# Check if File has size greater than 0
[ -s test.txt ]

echo $?

check thu muc work c6 ton tai khong?
in két qua 0 hoac 1

check file test.txt co ton tai khong?
in két qua 0 hodc 1

check file test.txt c6 ndi dung hay
in két qua 0 hoac 1

chay file lan dau tra vé giatrila 1, 1, 1 do thu muc ko ton tai, file ko ton tai, do file ko

ton tai len file rong

sau khi chay $ mkdir work va $ touch test.txt ta dugc két qua 13 0, 0, 1 do thu muc da
ton tai, file da ton tai, do file rong nén co6 gia tri la 1
Viét script test08.sh kiém tra quyén doi vai file nhu read, write, execute

#!/bin/bash

# Check 1f File has Read Permission

[ -r File2 ]

echo $?

# Check if File Has Write Permission

[ -w File2 ]

echo $?

# Check if File Has Execute Permission
[ -x File2 ]

echo $?

Kiém tra quyén doc cua File2
in két qua 0 hoac 1

kién} tra quyén ghi cia File2
in két qua 0,1

Kiém tra quyén thuc thi cta File2
in két qua 0 hodc 1

Ky tw kiem tra logic (kq 12 true hoic fault) 7 ,
Theo nhu thugc tinh cua bién dung ky tu kiém tra logic d€ test ciing lay cac quy dinh
trong BASH tim hiéu tai http://www.gnu.org/software/bash/:

Test Operator

Tests True If

[ string 1 —-a string 1 ]

Both string 1 and string 2 are true

[ string 1 -o string 2 ]

Either string 1 or string 2 istrue

[ ! string 1 ]

Nota string 1 match

[[ pattern 1 && pattern 2 J]

Bothpattern 1 andpattern 2 aretrue

[[ pattern 1 || pattern 2 ]]

Either pattern 1 orpattern 2 istrue

[[ ! pattern 1]

Nota pattern match

Ta c6 thé sir dung ky tu kiém tra logic dé test chudi tring khép nhau hay khong bang

cach:
$ name=Ganesh

gan bién name=Ganesh



http://www.gnu.org/software/bash/

$ [[ $Sname==Gganesh ]] kiém tra gia tri bién name = Gglanesh hay khong

$ echo $? in két qua

0 khong
Vi du tiép theo dé check nhiéu chudi véi ky tu logic &&

$ name=Ganesh; friend=Anil

$ [[ $name == [Gglanesh && $friend == "Lydia" ]]

$ echo $?

1
Vi du tiép theo script v6i 1énh test bang cach cho phép so sanh tring phan mé rong

$ shopt -s extglob # we are enabling extended pattern matching

$ city=Kannur

$ [[ Scity == [Kk]a+(n)ur ]]

$ echo $?

0
Trong trudng hop ngoai 18, ta kiém tra bang nhau cta chudi.la kiém tra néu véi K hoic k
theo a mot hodc nhiéu kytun,a,uvar
Cau tric diéu kién - if else
Ta sir dung lénh if dé kiém tra mau hodc trang thai Iénh va nhimng gi ta c6 thé quyét dinh
thuc hién script hoac 1€nh.
C phép cua if diéu kién nhu sau:

if command

then

command
command
fi

Tir ¢t phap trén, ta hiéu ro cau trac diéu kién cia if. Bét dau if s& thue hién 1¢nh. Néu
két qua 1énh thuc thi 1 true (logic) hodc 0 (nhi phan), tat ca 1énh tiép sau bat dau tir khoa
then va két thuc bang fi s& duoc thuc thi. Neu trang thai thuc hién 1€nh sau if 1a false
(logic) hodc nonzero (nhi phan), tat ca 1énh nam trong tir khoa then s& duoc bo qua va
khong duoc thuc thi ma dén fi (két thic).

tim hiéu dang khac cua cau trac if

Cu phap:
if command
then
command
command
else
command

fi



Véi cau trac vong lap if ndy 1énh sau if thuc hién thanh cong hodc trang thai bién 13 0
hodc true, tit ca 1énh sau then s& duge thuc hién. Néu két qua la thét bai 1a failure hodc
nonzero, tat ca lénh sau else s& duoc thuc hién.
Vi s6 va chudi sir dung véi if c6 ct phap nhu sau:
if [ string/numeric expression |
then
command
fi
Ngoai ra, c6 thé st dung theo ct phap khac nhu sau:
if [[ string expression ]]
then
command
fi
Mot cach khac sir dung if c6 cau trac nhu sau:
if (( numeric expression ))
Vi du script dé kiém tra trang thai ctia 1énh cubi cing dugc thuc hién cta cau trac if nhu
sau:

#!/bin/bash

if [ $2 -eq 0]

then

echo "Command was successful."
else

echo "Command was false."

fi

Khi nao ta chay I¢nh, thoat trang thai cua cau 1énh s€ dugc luu trit & bién 2. Cau trac nay
s& rat hitu dung dé kiém tra trang thai ctia cau 1énh cudi ciing
Cau truc if thwe hién d6i véi so hoc
Tim hiéu cach st dung cdu tric if dé ra quyét dinh ddi voi sd
Ta c6 thé str dung 1énh test dé tim kiém gia tri bién gia tri
$ X=10
$ y=20
$((x<y))
$ echo $?
0
két qua 12 0 do x nho hon y.
Viét script if 01.sh, ta c6 thé sir dung 1énh test voi cdu tric vong lip if dé kiém tra bién
tuong duong vo1 gia tri nhu sau:

#!/bin/bash
a=100 gan gia tri bién a 1a 100
if [ $a -eq 100 ]
then




nhap gié tr1 a tir ban phim

nhap gia tri b tir ban phim
if néu a 16n hon b

dap tng a > b in a is greater

khong thi in b 1s greater

echo "a is equal to $a"

else

echo "a is not equal"

fi

Str dung script if 02.sh dé kiém tra gia tri ctia product.
#!/bin/bash

echo "Enter the cost of product a"
read a

echo "Enter the cost of product b"
read b

if [ $a -gt $b |

then

echo " a is greater"

else

echo " b is greater"

fi

Sir dung 1énh thoat va bién ? .

Néu can tool nhap 1énh Shell script va quay lai vdi dong 1énh, sau do ta co6 thé sir dung

1énh exit. cti phap rat don gian 1a:
exit 0

Gd 1énh vao tool nhap 1énh Shell script va tra vé dong 1énh. S& dugc luu voi gia trila 0
trong trang thai bién (?). Ta c6 thé sir dung bat ky gia tri nao gitra 0 va 255. Gia tri 0
nghia la thanh cong va rong 1a nonzero con lai 1a error. ta c6 thé st dung cac gia tri nay

dé xé4c dinh thong tin 15i.

Script dé kiém tra gia tri cia mdt thanh ph?m,

chinh la thong qua (thoat, dap ting) cau

1énh (diéu kién) con lai nho hon 0 hodc 16n hon 30 1a bude. nd s€ luu anh hudéng voi cu

phap if:

#!/bin/bash

if (($1<01 $1>30))

then

echo "mdays is out of range"

exit 2
fi

diéu kién gia tri $1< 0 hodc $1 > 30

Lénh test sir dung trong biéu thic trude 1a OR c6 thé viét nhu sau:

[$1-1t0 -0 $1 -gt 30]
Cau tric Iénh thyc hién véi string (chuoi).

Céch sir dung kiém tra chudi trong vong lap if.

Vi du if 03.sh s€ check tuong duong cua hai

chuoi:

Echo "Enter the first string to compare"
read namel

gan nd1 dung chudi cua bién namel




echo "Enter the Second string to compare"
read name2

if [ $namel == $name?2 ]
then
echo "First string is equal to Second
string"
else
echo "Strings are not same"

fi

gan ndi dung chuoi ctia bién name2
so sanh namel va name?2 1a dk cua if
thoa dk in echo 1

khong théa dk echo 2

Vi du script if 04.sh dé so sanh hai chudi dé

Ta s€ viét script cach dung loai bién khac vdi bién test.

chia sé

#!/bin/bash

str1="Ganesh"

str2="Naik"

if [ $strl = $str2 |

then

echo "Two Strings Are Equal”

fi

if [ $strl = $str2 |

then

echo "Two Strings are not equal”
fi

if [ $strl ]

then

echo "String One Has Size Greater Than
Zero"

fi

if [ $str2 ]

then

echo "String Two Has Size Greater Than
Zero"

fi

Néu ta mudn x4c nhan nhap mat khau script if 05.sh nhu sau:

#!/bin/bash

if test "$password" == "Abrakadabra"
then

echo "Password is matching"
fi

stty —echo # password will not be printed on screen
read -p "Please enter a password :" password




stty echo

Kiém tra gia tri rong

Poi khi ta can kiém tra gia tri ctia bién nhu n6 c6 rong khong? Gia tri rong nghia 13 bién
khong c6 gia tri. Néu ta mudn tao mot chudi véi gia tri rng, ta phai khai bao d4u ngodc
kép “:

if [ “$string” =« ]

then

echo “The string is null”

fi

Ta c6 thé str dung hai cach khac 1a [ ! “$string” ] hodc [ -z “$string” ] dé kiém tra rong
ctia chudi.

Viét script if_08.sh, muc dich tim kiém néu tén nhdp vao c6 phai 1a tai khoan trén hé
thong?

#!/bin/bash
read -p "Enter a user name : " user name  nhap tén tai khoan
# try to locate username in in /etc/passwd
#

grep ""$user name" /etc/passwd > loc tai khodn trong file /etc/passwd
/dev/null

status=$?

if test $status -eq 0

then

echo "User '$user name' is found in
/etc/passwd."

else

echo "User '$user name' is not found in
/etc/passwd."

fi

Trong tién trinh xir 1y script if 08.sh ta tim kiém username trong file /etc/passwd. Néu
tén tai khoan khong duoc tim thay trong file, ta c6 thé két luan tai khoan d6 chua duoc
tao trong hé théng

Viét script dé kiém tra dung luong str dung cua 6 clmg. script sé thong bao néu dung
lugng st dung 1a 90% hoac 16n hon véi 1 phan vung.

Script if 09.sh dé gidi canh bdo murc do sir dung ctia b dia s& duoc theo ddi:

#!/bin/bash

df -h | grep /dev/sdal | cut -¢ 35-36 >
log.txt

read usage < log.txt

if [ $usage -gt 80 ]

then

echo "Warning — Disk file system has




exceeded 80% !"

echo "Please move extra data to backup
device.

else

echo "Good - You have enough disk space

to continue working !"
fi

Trong mdt vai truong hop phan ving c6 tén khac, néu script khong hoat dong ta c6 thé
sura trong script nhu sau: df -h

Kiém tra néu phan trin dia st dung c6 gia tri 1a 35, 36. néu khac thuc hién thay doi code
nhu sau/

St dung Iénh df, ta 1ay thong tin 0 dia chua file hé thong Tlep theo suir dung Iénh grep
loc cac phan viung bao gom ca phan vung dir li€u. ro1 loc lay phan tram st dung 6 dia
luu lai gia tri trong file log.txt. Su dung 1énh read 1ay ra phan tram sur dung luu vao bién.
Cudi cung dung lénh if kiém tra thong bao néu phan tram sir dung 16n hon 80%.

Str dung vong lap if xir ly file

Ta da hoc céch st 1énh test dé kiém tra bién thuc hié file nhu kiém tra quyén cua file va
tuong tu cac thudc tinh khac. Mot cong viéc cua 1énh trong script 1a kiém tra néu file
hodac thu muc hién hanh hoac khong. Ttr d6 ta can xur ly. Ta s€ théy cach dé sur dung 1€nh
if v6i 1€nh test

Str dung script don gian if 10.sh dé kiém tra néu file ton tai hoac khong trong thu muc
hién hanh nhu sau:

#!/bin/bash

read filename nhép tén file.txt
if test -e $filename

then

echo "file exists"

clse

echo " file does not exist"

fi

Pau tién, ta kiém tra khong thay file. sau do ta tao file voi Iénh touch. Ta co thé dé dang
kiém tra file hién hanh.

Tiép theo hoc cach sir dung Iénh if dé check bién file, nhu noi luu trit, quyén cua file
tuong tu nhu script if 11.sh nhu sau:

#!/bin/bash

echo "$1 is: "

if ! [ -e $1]

then
echo "..Do not exists"
exit

else




echo "file is present"
fi
if [ -x $1]
then

echo "..Executable"
fi
if [ -r$1]
then

echo "..Readable"
fi
if [ -w $1 ]
then

echo "..Writable"
fi

Script if 12.sh theo d&i copy file va kiém tra néu viéc copy thanh cong hodc that bai s&
dugc thong bao:

#!/bin/bash

file1="Filel"

file2="File2"

if cp $filel $file2

then

echo "Copy Command Executed
Successfully"

echo "Content of file named Fill copied in
another file named File2"

else

echo "Some problem in command

execution"
fi

Két hop nhiéu 1énh test va ciu triic vong lip
Céc kiéu cau tric cho phép ta thyc hién 1énh thir 2 phu thudc viée thanh cong hay that
bai ciia Iénh thir nhat

commandl && command2

commandl || command?
Viét script if 13.sh Trong script ta yéu cau ngudi sir dung nhap 2 s6. Sau d6 vong lap if
xu ly tiép theo. Néu c4 hai 1a ding, tiép theo 1énh sau do6 sau then duoc thyc hién. néu &
truong hop khac 1€nh sau else dugc thuc hién:

#!/bin/bash
echo "Enter the first number"




read val a

echo "Enter the Second number"

read val b

if[$val a==1]&& [ $val b==10]
then

echo "testing is successful"

else

echo "testing is not successful"
fi

Poi khi ta can thém vao cau 1énh kiém tra quyén néu can quyén thyc thi déi véi file.
Néu c6 quyén sau d6 file phai duoc thuc hién. Script nhu yéu cau s& dugc thuc hién nhu
sau:

test -e file && . file.
Vi dy vé && va nhiéu mo rong st dung 1énh test. trong script if 14.sh, ta s& kiém tra if
file one la hién hanh, sau do ta s€ in Hello va sau khi thuc hién ta sé kiém tra if
file two 1a hién hanh, sau d6 in there trén man hinh:

#!/bin/bash
touch file one
touch file two
if [ -f "file one" ] && echo "Hello" && [ -f file two ] && echo
"there"

then

echo "in if"
else

echo "in else"
fi

exit 0

Script if 15.sh s& kiém tra quyén trong 1 vong lap if sir dung phan méd rong && va 1énh
test.

#!/bin/bash

echo "Please enter file name for checking file
permissions"

read file

if [[ -r $file && -w $file && -x $file ]|

then

echo "The file has read, write, and execute permission"”
fi

Dén day, ta da str dung 1énh ky tu logic mo rong && tuong d6i nhiéu. Gio ta s& ldy vi du
v6i 1énh OR (||). Trong script if 16.sh, ta s& kiém tra sy ton tai cua file_one va in Hello




trén man hinh. Néu di€u kién mé rong file khong thanh cong, sau do di€u kién mé rong
thtr hai duoc thuc hién.

#!/bin/sh

if [ -f file_one ] || echo "Hello"
then

echo "In if"

else

echo "In else"
fi

Ta kiém tra file_one trudc
Lénh if/elif/else
Bat ctr khi ndo ta cdn dua ra quyét dinh tir nhiéu tinh hudng hoic lya chon nhu xét
truong hop mot thanh phé 13 mot thu do6 ctia mot qubc gia, Thu d6 1a mot thanh phd hodc
mot thi tran nho. Trong tinh huéng nay phy thudc vao thudc tinh cua bién, ta can thuc
hién cau Iénh khac if/else hoac if/elif/else 1a 1énh ra quyét dinh rat hitu ich.
St dung 1énh if/elif/else ta co thé xtr Iy nhiéu quyet dinh. Neu 1€nh if thanh cong, thyc
hién 1énh sau then, néu 18i ¢t phap elif s& dugc kiém tra. néu cti phap thanh cong 1énh
trong elif dugc thyc hién, tuy nhién néu diéu kién khong thanh cong sau d6 ci phap elif
sau dugc thyc hién. khi d6 khoi else thyc hién mic dinh. ¢t phép fi duge dong vong lap
if/elif/else
C phép ra quyét dinh sir dung cau trac if elif nhu sau

if expression_ 1

then

command
elif

expression_2
then

command
elif

expression 3
then

command
else

command
fi

Vi du script if 18.sh nhu sau. ta kiém tra n thu muc véi tén duoc cho ton tai hodc khong.
Neéu khong thanh cong (fails), sau d6 ta kiém tra sy ton tai cua file, néu ko thanh cong
sau do ta s€ thong bao vo1 ngudi dung 1a thu muc va file khong ton tai véi tén da cho:

#!/bin/bash
echo "Kindly enter name of directory : "
read file




if [[ -d $file ]]
then
echo "$file is a directory"
elif [[ -f $file ]]
then
echo "$file is a file."
else
echo "$file is neither a file nor a

directory. "
fi

Cau Iénh rong

Nhiéu truong hop, ta can mot cau 1énh khong c6 diéu kién gi va tra vé két qua thanh
cong vai trang thai 1a 0. Trong truong hop nay ta c¢é thé str dung cau 1énh rdng. cau 1énh
duoc thé hién nhu (:). Vi du, trong vong lap if, ta khong mudn thuc hién bat ky 1énh nao
néu né thanh cong nhung ta co Iénh thyc thi néu 18i. Trong tinh hudng nay, ta c6 thé sir
dung 1énh réng. Minh hoa trong script if 19.sh. Néu ta muén vong lap mii mai, sau cau
1énh rdng c6 thé duoc st dung vong 1am for:

#!/bin/bash

city=London

if grep "$city" city database file >& /dev/null
then

else

echo "City is not found in city database file"
exit 1

fi

Truong hop chuyén (Swithching case)
Mot phan cua nhanh vong 1ap if, ciing ¢ thé 1a tién trinh ra quyét dinh sir dung 1énh
case. trong cli phap case bao gdm bién mé két hop vi mot s6 mo rong va toan bd ghép
voO1 nhau cau 1énh duoc thuc hién
N6 c6 thé c6 nhiéu nhanh st dung 1€nh if/elif/else. Nhung nhiéu hon hai hodc 3 1énh elif
duoc sir dung, sau d6 code trd 18n rat phirc tap. Khi tat ca cac diéu kién khac nhau phu
thudc vao mot bién don, trong trudng hop ndy ct phap esac duoc sir dung. Kiém tra
trinh bién dich gia tri cua bién case 1a valuel, value2, value3 ... cho dén khi bién phu
hop duoc tim thdy. Néu gia tri pht hop sau do tat ca ch phap sau do cua gia tri case duoc
thie hién dén ddu cham phay ;. Néu khong c6 ca phap phu hop sau esac duoc thyc hién.
Ky tu ddo nguogc va pipe (|| cho ORing hai gia tri) ap dung trong ct phap case
Mot ca phap case c¢6 cdu trac nhu sau:

case variable in

valuel)



command(s)

value?2)
command(s)

*) 29
command(s)

29

value1 value1 value1

command | ‘ command?2 | ‘ command3

stop

Multiple Branching with case
Pé minh hoa cho chuyén case & script, ta s& viét script case_01.sh nhu sau. Ta s& yéu cau
ngudi ding nhap sd bat ky tir 1-9. Ta sé& kiém tra viéc nhap sé voi 1énh case. Néu mot
nhap bat ky s nao khac ta s& hién thi 15i tin nhan Invalid key
#!/bin/bash
echo "Please enter any number from 1 to
9"
read number
case $number in
1) echo "ONE"

2) echo "TWO"

3) echo "Three"




Z) echo "FOUR"

;5;) echo "FIVE"

;6;) echo "SIX"

,7;) echo "SEVEN"

;8;) echo "EIGHT"

;9;) echo "NINE"

ik;) echo "SOME ANOTHER NUMBER"

29

€sac

Dai khi trong shell script ta c6 thé can yéu cau tir mot email tir nguoi dung. Trong tinh
huéng, ta can xac nhan néu dia chi dung hodc sai. Ta c6 thé st dung 1énh case dé dung

dia chi e-mail kha dung nhu sau:

#!/bin/bash
case $1 in

*@*.com)

echo "valid email address"
29 *)

echo "invalid string"

€sac

diéu kién dia chi mail phai co

Néu bén trong script ta can cung cap chi muc file nhu mét ban sao, di chuyén hoic x6a
sau do ta c6 thé su dung Iénh case cho script. Script case 03.sh cho chi myc file nhu

Sau:

#!/bin/bash

file"
read num
case $num in

echo " Enter Source file name"
read source

echo " Enter destination file name"
read destination

echo "Press 1 for copy or 2 for move or 3 for removing the

1) echo "We are going to do copy operation"




cp $source $destination

29
2)
echo "We are going to do move operation"
echo " Enter Source file name"

read source

echo "Enter destination file name"

read destination

mv $source $destination

>
3)
echo "We are going to remove the file"
echo " Enter the name of file to remove"
read source

rm $source

>

*) echo "invalid key"

esac

Trong script case_04.sh ta s& yéu cau ngudi dung nhap mot ngay bat ky trong tuan.
Trong script ta s& nhan dang dit liéu nhap vao va in chi tiét mo ta ngay d6 nhu First Day
is Monday va twong ty ra man hinh. Ghi cha d6 ta ¢6 thé chuyén mau phu hop véi chir
viét hoa, viét thuong trong ct phap case:

#!/bin/bash

echo "Enter Day Of The Week"
read day

case $day in
[mM][oO][nN][dD][aA][yY]) valuel (monday cho ca in hoa va in
echo "First Day is Monday" thuong)

[tT][uU][eE][sS][dD][aA][yY])
echo "Second Day Tuesday" value2

[wW][eE][dD][nN][eE][sS][dD][aAl[yY])
echo "Third Day Wednesday" value3

[tT][hH][uU][rR][sS][dD][aA][yY])
echo " Fourth Day Thursday" value4

[{F][rR][il][dD][aA][yY])
echo "Fifth Day Friday" value5

29




[sS][aA][tT][uU][rR][dD][aA][yY])

echo "Sixth Day Saturday" value6
[sS][uU][nN][dD][aA][yY])

echo "Seventh Day Sunday" value7
)

echo "Invalid Day of Week"

csac

Ta viét tiép case_05.sh dé in s6 ngdy trong thang hién tai. ta s& str dung 1énh ngay trong
script dé tim thang hi¢n tai.

#!/bin/bash

mth=$(date +%m)

case $mth in

02)

echo "February usually has 28 days."
echo "If it is a leap year, it has 29 days."

04/06]09|11)

echo "The current month has 30 days."
)
echo "The current month has 31 days."

csac

Thuye hién menu don gian dé lwa chon
Vi bash shell, c6 thé tao danh sach don gian gitup lya chon Iénh build-in
Cu phép lya chon nhu sau:

PS3=prompting-text
select VARIABLE in item1 item?2 item3
do
commands
done

Nang cao cua mot danh sach voi phep chon (select) la ta o thé co két thiic vong lap voi
no6. Ta ¢ thé c6 mot diéu kién dé thoat vong 1ap.

Theo script select 01.sh, ta hién thi danh sach véi 5 lua chon nhu a, be, def, ghi va jkl.
script s€ thuc hién I¢nh bén trong do va done:

#!/bin/bash
select varl in a be def ghi jkl




do
echo "Present value of varl is $varl
done

Ta c6 thé thyc hién 1énh case bén trong do va done phan cua danh sach select. Ca phap
s€ vi€t nhu sau:

PS3=prompting text

select VARIABLE in item1 item2 item3
do

case VARIABLE in

valuel ) commandl ; ;

value2 ) command?2 ; ;

esac

done

Theo nhu script select 02.sh, ta st dung 1énh case trong do va done. diéu nay gitip cung
ta co nhicu tién loi. Hai lya chon ta két thac nhu tiép tuc vong 1ap. trong truong hop lua
chon if nhap vao 1a thoat, sau do n6 thoat va tiép tuc vong lap:

#!/bin/bash I)a

PS3="please select any one : " 2)b

select var in a b quit 3) quit

do

case $var in please select any one : 1
a) echo option is a ;; option is a

b) echo option is b ;; please select any one : 2
quit) exit ;; option is b

*) echo option is default ;; please select any one : 3
esac

done

Trong script select 03.sh ta stir dung 1 case véi lua chon $6 1,2, 3, 4 va mot lya chon
khong kha thi

#!/bin/bash 1)1

PS3="Please enter one of the option" 2)2

selectvarin1234 3)3

do 4)4

case $var in Please enter one of the option : 1
1) echo "One is selected";; "One is selected"

2) echo "Two is selected;; Please enter one of the option : 2
3) echo "Two is selected;; "Two is selected”

4) echo "Two is selected;; Please enter one of the option : 3
*) echo "not a proper option";; "Two is selected”

esac Please enter one of the option : 4




done

"Two is selected”

Please enter one of the option : 8
"not a proper option"

Please enter one of the option :

Trong cu phap case, ta co thé thém nhiéu lya chon tuong tu nhu 1€nh select.

Pay 1a vi du select 04.sh nhu sau:

#!/bin/bash
PS3="Please select one of the above:"

do
case SCOMPONENT in

selected" ;;

all) echo "selected all"

none) break ;;

*) echo "ERROR: Invalid selection, SREPLY." ;;
esac

select COMPONENT in compl comp2 comp3 all none

compl|comp2|comp3) echo "compl or comp2 or comp3

1) compl

2) comp2

3) comp3

4) all

5) none

Please select one of the
above:

do

case $fruit in

apple)

echo "An apple has 80 calories."
orange)

echo "An orange has 65 calories."
banana)

echo "A banana has 100 calories."
peach)

echo "A peach has 38 calories."

pear)

done

Script select_05.sh str dung dé cho ngudi sir dung biét thong tin calorine trong hoa qua
nhu sau:

#!/bin/bash 1) apple 3) banana

PS3="Enter the number for your fruit choice: " 2) orange 4) peach

select fruit in apple orange banana peach pear "Quit |5) pear

Menu" 6) Quit Menu

Enter the number for your fruit
choice: 1

An apple has 80 calories.
Enter the number for your fruit
choice: 2

An orange has 65 calories.
Enter the number for your fruit
choice: 3

A banana has 100 calories.
Enter the number for your fruit
choice: 4

A peach has 38 calories.

Enter the number for your fruit
choice: 5

A pear has 100 calories.




echo "A pear has 100 calories." Enter the number for your fruit
: choice: 6

"Quit Menu")
break

)
echo "You did not enter a correct choice."
esac

done

Vong lap voi Iénh
Ky tu két hop, bash shell sir dung ba kiéu ctia vong lap: for, whilt, va until. Str dung
vong lap for, ta ¢6 thé thuc hién dat 1énh cho mot sé 14 cho cac nhén trong danh séach.
Trong vong lap for, st dung dinh nghia bién xé4c dinh. Sau khi 1énh in, danh sach tir khoa
va tat ca thanh phan giira do va done thuc hién cho dén khi két thuc danh sach.
Muc dich ctia vong lap for dé xir 1y cac thanh phan trong danh sach. né c6 ct phap nhu
sau:

for variable in element] element2 element3

do

commands

done
script don gian voi vong lp for c6 thé duoc viét theo miu sau:

for command in clear date calories

do

sleep 1
$command

done
Trong script trudc, 1énh clear, date va cal s€ dugc goi sau Iénh khac. Lénh sleep s€ dugc
goi trude tat ca cac 1énh tir thu hai
Néu ta can tiép tuc vong lap hoic xac dinh, sau d6 theo nhuw mau sau:

for ((;;)
do
command

done
Viét script don gian for 01.sh, trong script ta s€ in bién var 10 14an:
#!/bin/bash 1
for var in {1..10} 2
do 3
echo $var
done

Viét script for 02.sh st dung 1ap trinh C kiéu ca phap:




#!/bin/bash

max=10

for ((i=1; i<=max; i++))

do

echo -n "$1 " # one case with echo without —n
option

done

Trong script for 03.sh, ta s& dugc xur Iy mot danh sach cac s6, 1a danh sachs tiép theo
voi tr khoa in

#!/bin/bash

forvarin11 121314151617 18 19 20
do

echo $var

done

Trong script for 04.sh ta tao userl1 dén user20 véi thu muc home cua user

#!/bin/bash

for var in user{11..20}
do

useradd —m $var
passwd -d $var

done

theo ndi dung script két qua sau khi thyc hién 1€nh userl11 dén user20 s& dugce tao thu
muc /home. ban can 14 tai khoan root hodc tai khoan quan trj chay script.

Trong script for 05.sh ta se chuyén qua thanh phan dong 1énh. Tat ca thanh phan dong
1&€nh s€ kha thi $* trong script:

#!/bin/sh

for var in $*

do

echo "command line contains: $var"
done

Trong script for 06.sh ta chuyén qua mot danh sach tir nhu tén hoa qua trong script ta in
thong tin cia bién

#!/bin/bash

# create fruits.txt => Apple Mango Grapes
Pears Banana Orange

Pineapple

for var in “cat fruits.txt’

do

echo "var contains: $var"

done




Viét script for_07.sh, ta tao mot danh sach cua file véi 1énh Is. s& dugc danh sach
filenames. trong vong lap for, theo danh sach cua file sé dugc in

#!/bin/bash
echo -n "Commands in bin directory are :
$var"

for var in $(Is /bin/*)
do

echo -n -e "$var \t"
done

Thoat khéi vong 1ap véi cau lénh continue

Cung v6i hd tro ctia 1énh continue, script c6 thé thoat khoi vong lap hién tai va thuc hién
vong lap ke tiép. ta st dung for, while hoac 1€nh until cho nhitng vong 1ap.
Vi du for 09.sh v61 vong lap for vai Iénh tiép theo dé bo qua mot phan cua 1€nh:

#!/bin/bash
forxinl23
do

echo before $x
continue 1
echo after $x
done

exit 0

Iénh continue bo qua echo after

Theo script for 10.sh ta s€ kiém tra toan b file va thu muc. Néu file dugc tim théy ta s
in tén file. néu thu muc duogc tim thay ta sé chuyén dén xur Iy budc sau véi Iénh
continue. Tim kiém bat ky file nao véi t€n sample* khong nam trong thu muc dugc

kiém tra trudc khi script kiém tra.

#!/bin/bash

rm -rf sample*
echo > sample 1
echo > sample 2
mkdir sample 3
echo > sample 4
for file in sample*

do

if [ -d "$file" ]

then

echo "skipping directory $file"
continue

fi

echo file is $file

done

rm -rf sample*

x0a toan b file co tén sample™ trong thu
muc

ghi output vao file sample 1

ghi output vao file sample 2

tao thu muc sample 3

ghi output vao sample 4

vong lap for bién file chay toan bo file
sample*

thuc hién

néu file 1a thu muc

thoa man

in man hinh

1énh bo qua vong lap

két thuc vong lap

in danh sach file.txt




exit 0

két
x0a file
thoat

Trong script_11.sh ta kiém tra file backup theo thu muc /MP3/. 7Néu file khong dugc tim
tha trong thu muc, ta copy sang folder khac dé backup. ta cé thé thuc hién backup phan

thay dbi trong script:

#!/bin/bash

for

FILE in 'lIs *.mp3'

do

if test -e /MP3/$FILE
then

echo "The file $FILE exists."
continue

fi

cp $SFILE /MP3

done

Néu file ton tai trong thu muc MP3, vong lap sé tiép tuc kiém tra file tiép theo. Néu file
backup khong hién hanh trong thu muc MP3, file s€ dugc copy dén do.

Thoat khoi vong lap voéi break

Trong phé trude ta d3 tim hiéu vé cach st dung 1€nh continue c6 thé duoc sir dung dé
thoat khéi vong lap hién tai. Lénh break 1a mdt cach khac dugc gidi thiéu dicu kién méi
trong vong lap. Khac continue, tuy nhién, day la vi vong lap duoc két thuc hoan toan

néu dicu kién duoc dap ung.

Trong script for 12.sh ta kiém tra noi dung thu muc. néu thuy muc duc tim théy ta thoat
vong 1dp va hién thi thong bao “thu muc dau tién da dugc tim thay”

#!/bin/bash

rm -rf sample*
echo > sample 1
echo > sample 2
mkdir sample 3
echo > sample 4
for file in sample*
do

if [ -d "$file" |; then
break;

fi

done

echo The first directory is $file
rm -rf sample*

exit 0

Output
The first directory is sample 3




Trong script for_13.sh ta yéu cau nguoi dung nhap s bat ky. ta in binh phuong s6 do
voi vong 1ap while. Néu ngudi dung nhap s6 0, ta sir dung 1énh break dé két thuc vong
lap

#!/bin/bash

typeset -i num=0

while true

do

echo -n "Enter any number (0 to exit): "
read num junk

if ((num==0))

then

break

else

echo "Square of $num is $(( num *
num ))."

fi

done

echo "script has ended"

Lam viéc véi vong 1ap do while

Tuong tuj v6i 1énh for, while cling 13 1énh cho biét mot vong lap. Lénh tiép theo dén
while dugce xem xét. Néu thanh cong hoic 1a (0) cau 1énh bén trong do va done dugc
thuc hién.

Muyc dich ciia mot vong ldp 1a kiém tra diéu kienj tinh huéng hodc mé rong va thuc hién
nho cau 1énh while diéu kién 1a true (while loop) hodc until diéu kién dap mg true (until
loop):

while condition until condition
do do

commands commands
done done

Script while 01.sh s& doc 1 file va hién thi noi dung cua file

#!/bin/bash

file=/etc/resolv.conf

while IFS=read -r line # IFS : inter field
separator

do

# echo line is stored in $line

echo $line
done < "$file"

Script while 02.sh, ta in s6 tir 1-10 ra man hinh str dung vong lap while.

#!/bin/bash




declare -1 x

x=0

while [ $x -le 10 ]
do

echo $x
x=$((x+1))

done

Script while 03.sh, ta yéu cau ngudi ding nhap test. Néu nhap vao chir quit thoat khoi
vong lap, néu nhap vao text khic in ra man hinh text nhap vao

#!/bin/bash

INPUT=""

while [ "SINPUT" != quit ]
do
echo
echo 'Enter a word (quit to exit) : '
read INPUT

echo "You typed : SINPUT"

done

"nn

Script while 04.sh ta in ndi dung bién num trén man hinh. Ta bat dau véi gia tri 1. Trong
vong 1ap ta tang gid tri cuia bién s6 1 don vi. Khi gid tri ciia bién num =6 vong 1ap while
s€ ket thuc.

#!/bin/bash

num=1

while ((num < 6))

do

echo "The value of num is: $num"
((num=num+ 1))

# let num=num-+1

done

echo "Done."

Script while 05.sh in chudi s6 la trén man hinh. Ta chuyén qua tong cta cac s lai theo
yéu cau nhu thanh phan dong I¢énh

#!/bin/bash

count=1

num=1

while [ $count -le $1 ]

do
echo $num
num="expr $num + 2"
count="expr $count + 1"




done

Str dung until
1énh until trong tu nhu 1énh while. cung cap ct phap trong vong lap thyc hién cho dén
khi dap tng diéu kién (true). Ngay khi diéu kién tra vé két qua false, thoat khoi vong

lap.
Cu phép nhu sau
until command
do
command(s)
done

Script until_01.sh ta in s6 tir 0-9 trén man hanh. Khi gia tri ciia bién x tién dén 10 vong
1dp until dirng thyc hién:

#!/bin/bash

x=0

until [ $x -eq 10 ]
do

echo $x

x="expr $x + 1"
done

Script until_02.sh ta yéu cau nguoi dung nhap text. script in text vira nhap 1én man hinh.
khi nguo1 dung nhép quit, vong 1ap until ket

#!/bin/bash

INPUT:"H

until [ "SINPUT" = quit ]
do
echo
echo 'Enter a word (quit to exit) : '
read INPUT

echo "You typed : SINPUT"

done

nn

Script until 03.sh, ta chuyén username nhu mot thanh phan cua dong 1énh trong script.
Khi yeu cau tai khoan login trong 1énh grep va sé€ tim kiém tir két qua cta 1énh who.
Vong 13p until s€ dirng lai va chuyén ra man hinh thong tin tai khoan dang nhéap:

#!/bin/bash

until who | grep "$1" > /dev/null
do

sleep 60

done

echo -e \\a
echo "***** §] has just logged in *****"




exit 0

piping két qua ciia mét vong Lip 1énh Linux

Néu ta can chuyén két qua ctia vong lap dén bat cir dau theo cau 1énh Linux nhu sort, ta
c6 thé chuyén két qua vong lap luu trir trong file:

#!/bin/bash

for value in 10 5 27 33 14 25
do

echo $value
done | sort -n

Trong tién trinh script, vong lap for 1ap lai thong qua mot danh sach cac sO khong duogc
sap xép. Cac s6 ndy duogc in vao giita cla vong ldp nam ¢ gitra do va done. moi vong két
thac két qua duoc piped voi 1énh sort, duge sap x&p theo gia tri va in ra man hinh

Thue hién vong 1ip ché dd an

Vi cac dang vong lép da tim hiéu script v&i vong 1dp c6 thé mat nhiéu thoi gian dé hoan
thanh. Tai day ta co thé quyét dinh chay script ¢6 chua vong lap chay ché d6 an khi d6 ta
c6 thé tiép tuc cac hoat dong khac trong cung thiét bi cudi. nang cao hon co thé giai
phong khung nhap 1énh dé thuc hién cac 1énh khac.

Script for 15.sh 1a k¥ thuat dé chay script voi vong lap ¢ ché do an:

#!/bin/bash

for animal in Tiger Lion Cat Dog
do

echo $animal

sleep 1

done &

Trong tién trinh script vong lap for s& in Tiger, Lion, Cat, va Dog lap lai. bién animal s&
duoc dat animal name one sau mot tén khac. trong vong lap for 1énh duoc thyc hién va
nam giira do va done. nam trong vong lip s& chay ché do an. script sé chay ché do an
dén khi vong lap for hoan thanh.

IFS va loops

shell c6 mot bién mdi trudong, goi 1a Internal Field Separator (IFS). Bién nay chi thi cach
chia tir ngdn cach gitta dong 1énh. bién IFS thong thudng hoidc mic dinh, trong dau
ngoic don(*’). Bién IFS sir dung nhu dau tach tir (token) cho 1énh for. trong nhiéu tai
lidu, IFS c6 thé 1a bat ky ky tu nao ciia khoang trang, 2, |, *:” hodc bat ky ky tu nao
duoc thiét ké. S& rit hitu dung khi str dung cau 1énh nhu read, set, for va tuong tu. Néu
ta thay d6i méc dinh IFS, rat tot thuc hanh luu trit IFS nguyén ban mot bién.

Cudi cung khi ta thuc hién xong yéu cu, ta co thé dit ky tu nguyén ban trd lai cho IFS.
Script for 16.sh ta st dung “:” nhu ky tu bién IFS:

#/bin/bash
cities=Delhi:Chennai:Bangaluru:Kolkata
old ifs="$IFS"




# Saving original value of IFS
IFS:":"

for place in Scities

do

echo The name of city is $place
done

Téng két chwong

Trong chuong nay ta hoc vé cach sir dung viéc ra quyét dinh lam viéc véi Test, if-else,
va chuyen case. Ta cling su dung chon vong voi danh sach bang chon. cho cong viée lap
lai nhu tién trinh xtr, ta da hoc vé sir dung vong lap for, while va do while. Ta ciing da
tim hiéu cach kiém soat vong ldp st dung ct phap break va continue.

O chuong tiép sau ta tim hiéu dé viét mot chirc - nang moi goi chirc nang xur Iy va chia s¢
dir liéu gitra cac chirc ning xir 1y, tham so truyén dén chirc nang xir 1y va tao mot thu
vién cac chlrc nang xu 1y.



CHUONG 9
LAM VIEC VOI FUNCTION
O chuong trude ta da tim hiéu cach st dung ra quyét dinh trong script lam viéc véi test,
if-else, va switch case. ta cling st dung danh sach chon véi vong 1ap loop. nhiing cong
viéc lap lai nhu danh sach tién trinh ta hoc cach st dung vong 1ap for va while va do
while. Ta ciing hoc vé cach diéu khién vong lap sir dung tir khoa break va continue.
Trong chuong nay, ta s& hoc theo cach chu dé sau:
e Viét mot function va goi functions
e Chia sé dir li¢u gitra cac functions
e Truyén thanh phan cua functions
e Tao mot thu vién cac functions
Tim hiéu functions
Chung ta, 1a con nguo1i, cudc séng dién ra hang ngay, nhan gitip d& tir moi ngudi, nhimng
chuyén gia di truéc c6 hiéu biét hoic nhimg ky nang, nhu bac sy, luét su, tho cat toc.
Nhing sy giup d6 nay lam cho cudc song cua ta ngan lap va thoai mai do nhimg diéu ta
can, tat ca cac k¥ nang trong cong viec khong thé hoc hét dugc. Dé nhan duoc cac ki
nang nang cao ta co the mua tr mot nguoi khac. Tuong ty nhu vay ap dung dé phat trlen
phan mém mot cach tot nhat. Néu ta sir dung code hoac script ¢6 san, da duoc phat trién,
no sé giup tiét kiém thoi gian va cong stc.
Script trong thé gidi thuc, ta quay tré lai voi nhitng cong viéc 10n hodc scripts trong
nhiing cong viéc hop 1y nho hon. Phan nay ciia script gitp phat trién tét hon va hiéu
code cua ching. khéi logic nho hon cia script 14 goi functions.
Nang cao cua functions 1a nhu sau:
e Néu script rat giai quyét bai toan 16n, dé hiéu n6 trd 1én rat khé khan. Str dung
functions, ta c6 thé dé dang hiéu script phtc tap thong qua cac khdi logic hodc
functions
e Khi chia script 16n va phtic tap thanh cac functions né trg 1én d& dang dé phat
trién va thir nghiép script.
e Néu ¢ phan trudc cta code 1ap lai trong mot script 10n, sir dung functions dé thay
thé nhirng ph?m code 1ap lai 1a rat thiét thuc, dé kiém tra vi tri file va thu muc hién
hanh hoac khong.
e Ta dinh nghia functions cho cac cong viéc hodc cac hanh dong cu thé, nhun
functions c6 thé goi nhu nhitng cau 1énh trong script.
Functions ¢ thé dugc dinh nghia trén mot dong 1énh hodc bén trong script. Ca phap
dinh nghia functions trén mot dong 1énh nhu sau:

functionName { command 1; command?2; ... }
Or:

functionName () { command 1; command 2; ... }
Trong mdt dong functions, tat ca cac 1énh phai két thiic voi mot diu chdm phéy;
Viét mot function don gian dé hinh dung ndi dung cu phap & trén.

$ hello() {echo ‘Hello world!’;}



ta c6 thé sur dung function xac dinh trudc nhu sau:

$ hello

Cu phép cua function khai bao trong shell cript nhu sau:

function name () {
block of code
f

C1 phap function thay thé duoc dé cap & day

function function name

{
b

block of code

Functions phai duoc dinh nghia khi bat dau script
Ta co6 thé thém vao function trong shell script function 01.sh nhu sau

#!/bin/bash
hello()
{echo "Executing function hello"

}

echo "Script has started now"
hello
echo "Script will end"

khai bao ham

thuc hién script
g01 ham
ket thic script

nhu sau:

Ta c6 thé thay ddi script function 01 trong function 02.sh voi nhiéu hon cac chirc ning

#!/bin/bash
function greet()

greet

{ echo "Hello SLOGNAME, today is $(date)"; }

Functions init ctia hé théng tai thu muc /lib/Isb/init-functions trong hé diéu hanh Linux:
Script function 03.sh v61 chirc nang theo doi hoat dong cua thu muc hién hanh va theo
doi tat ca file trong thu muc hién hanh nhu sau:

#!/bin/bash
function_lister ()
{
echo Your present working directory is
‘pwd’

echo Your files are:

Is

}

function_lister

Script function 04.sh v&i mdt chirc ning dimg script cho dén khi bAm phim bat ky nhu

sau:




#!/bin/bash

# pause: causes a script to take a break
pause() khai bao function
{
echo "To continue, hit RETURN."
read q

b

pause

Script function 05.sh voi mot chiic ning dé in ngay hom trudc nhu sau:

#!/bin/bash
yesterday()

{
date --date='1 day ago'

b
yesterday

Script function 06.sh chirc nang chuyén chir thuong thanh chir Hoa

#!/bin/bash
function Convert Upper()

{
echo $1 | tr 'abedefghijklmnopqrstuvwxyz' \

'ABCDEFGHIJKLMNOPQRSTUVWXYZ'
}

Convert_Upper "ganesh naik - embedded android and linux training"

Hién thi functions

Néu mudn thiy tat ca khai bao functions trong méi truong shell, nhap 1énh sau:
$ declare -f

Néu mubn thdy mot chirc ning cu thé, ta c6 1énh sau:
$ declare -f hello

Output

hello ()

{

echo 'Hello world!"'
b
GO0 functions q
Neéu khong mudn stir dung function trong shell ta sit dung cau 1é€nh sau dé thuc hién g&
bo:
$ unset -f hello

$ declare -f # kiém tra function trong mdi truong shell.
kiém tra function trong shell thi function hello da dugc g& bo trong moi trudong shell véi
cau lénh unset



Truyén tham s6 hoic thong s vao functions
& hudng din trudc, ta co thé truyén tham sb hoic théng sé vao cac function. theo hudng
dan ta co thé truyén tham sd nhu sau
Goi script v61 cau 1énh c6 tham s6 nhu sau:
$ name argl arg2 arg3 ...
goi function nhu sau:
$ hello () { echo “Hello $1, let us be a friend.”;}
Goi function vdi cau Iénh sau
$ hello Ganesh
Output:
Hello Ganesh, let us be a friend.
Script function_07.sh Trong script, ta chuyén dong thong sb cau 1énh vao script nhu mot
function

#!/bin/bash
quit()

{ .
exit
b
ex()
{
echo $1 $2 $3
b
ex Hello hi bye# Function ex with three
arguments

ex World# Function ex with one argument
echo $1# First argument passed to script
echo $2# Second argument passed to script
echo $3# Third argument passed to script
quit

echo foo

Ta c6 thé quan sat két qua thay dugc thong so truyén vao function 13 mot function khac.
Trong pham vi toan cuc, thong s6 dén script c¢6 thé nhu $1, $2, $3 va nhiéu hon.
Script function 08.sh truyén nhiéu tham s6 vao function nhu sau:

#!/bin/bash
countries()
{
# let us store first argument $1 in variable
temp

temp=$1

echo "countries(): \$0 = $0" # print
command




echo "countries(): \$1 = $1" # print first
argument

echo "countries(): total number of args
passed = $#"

echo "countries(): all arguments (\$*)
passed = -\"§*\""

h
# Call function with one argument
echo "Calling countries() for first time"
countries USA

# Call function with three arguments
echo "Calling countries() second time "
countries USA India Japan

Ta c6 thé tao mot function, c6 chiic ning tao mdt tir dién mdi va thay doi no trong quan
trinh chay. Script function 09.sh nhu sau:

#!/bin/bash

# mcd: mkdir + cd; creates a new directory
and

# changes into that new directory

mced ()

{
mkdir $1
cd $1

b

mcd testl

Script trén sé& tao thu muc test] trong thu muc hién hanh va thay d6i duong dan dén thu
muc testl

Viéc chung trong nhiéu script yéu cau ngudi ding nhép cau tra 101 Yes hodc No. Trong
nhiing tinh hudéng twong tu, nhu script function 10.sh rat hitu ich

#!/bin/bash

yesno ()
{

while true .

do

echo H$*"

echo "Please answer by entering yes or no :
read reply

case $reply in

yes)

echo "You answered Yes"




return O

>

no)

echo "You answered No"
return 1

2
*)
echo "Invalid input"
’

esac

done

}

Yesno

Chia sé dir liéu béi nhiéu functions
Ta c6 thé tao cac bién c6 thé gid tri 1a strings hodc numerical. Pay la bién toan cuc co thé
duoc truy cap boi tat ca cac function trong script.

Mot script don gian goi la function 11.sh véi functions nhu sau:
#!/bin/bash

# We will define variable temp for sharing data with function
temp="/temp/filename"

remove_file()

{

echo "removing file $temp..."

}

remove_file

Khai bao bién local trong functions
Khi ta khai bao bién trong mot script, né co thé truy cap béi tat ca cac functions. Do
chinh 1a bién toan cuc vi d6 1a mic dinh. Néu bién duoc chinh sira mot dong trong script
hodc function, né s& dugc chinh stra & pham vi toan cuc. Pay co thé phat sinh van dé véi
cong viéc khac dang sir dung trude do. Ta co thé thay dugc van dé trong script

function 12.sh nhu sau
#!/bin/bash
name="John"

hello()

{name="Maya"

echo $name

b
echo $name# name contains John
hello# name contains Maya

echo $name# name contains Maya




1énh local chi ¢ thé duoc sir dung vi mot function. tir khoa gidi han pham vi local cia
bién trong function. Trong script trén, ta khai bao ban dau tén bién; n c6 pham vi toan
cuc. Tén bién nay c6 ndi dung 1a John. Sau d6 ta khai bao tén bién local trong function
hello. Tén bién local nay ban dau 1a Mary. sau d6 bén ngoai function hello, ta lai truy
cap tén bién toan cuc, no lai ¢6 tén 1a John.
Théng tin tra vé tir functions
Ta d3 hoc truyén tham s6 qua 1énh giita function. Tuong tu function c6 thé tra vé gia tri
dinh dang interger. Thong thudng, functions tra vé dinh dang khac TRUE hoic FALSE.
Truong hop trude, function cé thé tra vé gia tri integer, nhu 5 hoac 10 cling dugc.
cu phap la:

return N
Khi goi function 1énh tra vé, function ton tai voi gia tr1 xac dinh boi N.
Néu function khong goi Iénh tra vé, sau do thoat trang thai tra vé 1a cta 1énh gﬁn nhat
thue thi trong function. Néu nhiing gi ta can 1a trang thai cta thuc thi 1énh gan nhat, sau
d6 ta khong can tra vé gia tri tir function. Minh hoa cho viéc ndy ta xem xét script
function 14.sh

#!/bin/bash

is_user_root() { [ $(id -u) -eq 0 ]; }

1s_user_root && echo "You are root user, you can go
ahead."\

|| echo "You need to be administrator to run this script"

Néu 1 tai khoan root tra vé gia tri

You are root user, you can go ahead.
Néu 1a tai khoan thuong tra vé gia tri

You need to be administrator to run this script
Thay d6i phién ban script trude 1a function 15.sh

#!/bin/bash

declare -r TRUE=0
declare -r FALSE=1
i1s_user root()

{
[ $(id -u)-eq 0 |&&return$ TRUE||return$ FALSE
}
1s_user_root && echo "You can continue" || echo "You need to be root
to run this script."

Xem gia tri tra v€ cua function trong script

#!/bin/bash
yes_or no()
{
echo "Is your name $*?"
while true




do

echo -n "Please reply yes or no :"
readreply

case$reply in

Y | y| yes) return 0;;

N |n|no)return 1;;

*) echo "Invalid answer"

esac

done

h
if yes_or no $1

then

echo "Hello $1"

else

echo "name not provided"
fi

Tra vé mét tir hodic mot chudi tir function
Trong Shell scripts, functions khong tra vé mot tir hodc mdt chudi tir mot chirc ning.
Néu ta can truyén dir liéu qua script, sau d6 ta s& c6 luu no trong bién toan cuc. Ta c6 sy
kién str dung echo hodc print gti dit liéu dén pipe hodc chuyén hudng ra file log.
Chay functions & ché dd an
Ta da théy & chuong trude khi chay 1€nh bat ky & ché do 4n, ta co thé st dung tool nhap
1énh véi ky tu &:

$ command &
Tuong tu, ta co thé chay function & ché do an véi ky tu & sau khi goi function.No s€
chay function & ché d6 an khi d6 tool nhap 1énh duoc giai phong:

#!/bin/bash
dobackup()
{
echo "Started backup"

tar -zcvf /dev/st0 /home >/dev/null 2>&1
echo "Completed backup"

§
dobackup &

echo -n "Task...done."
echo

Tai nguyén leehj va period (.)

Thong thuong, khi ta nhap 1 1€nh, mot tién trinh mé&i duoc tao. Néu ta mudn thue hién
mdt chirc ning tir script dé c6 thé hoan thanh trong shell hién hanh. sau d6 ta cAn mot k§
thudt n6 s€ chay script trong shell hién hanh trong moi truong shell méi duge tao. Giai
phap van dé str dung tai nguyén khac hoic nhiing lénh .
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Ngudn 1énh va “.” co thé duoc dung dé chay shell script trong shell hién hanh trong d6
s& tao mot tién trmh moi. N6 gitp chirc ning khai bao va bién trong shell hién hanh.
Cu phap nhu sau
$ source filename [arguments]
Or:
$ . filename [arguments]
$ source functions.sh
Or:
$ . functions.sh
Néu ta chuyén tham s6 qua lénh, n6 s€ dugc thuc hién trong script nhu $1, $2, va hon
ntra:
$ source functions.sh argl arg2
Or:
$ ./path/to/functions.sh argl arg2
Ngudn 1énh khong tao 1 shell mdi; nhung chay shell cripts trong shell hién hanh, do vay
tat ca bién va functions sé& c6 thé duogc shell hién hanh s dung.
Tao m@t thw vién functions
Néu ta mudn tao mot thu vién géom nhitng functions tu viét, ta ¢ thé tao 1 script va
thém tat ca functions vao script d6. Ta c6 thé thyc hié tat ca function tir scripts d6 trong
shell hién hanh bai 1énh goi source hodc ky tu 1énh .
san pham load toan bd function bén trong shell hién hanh nhu sau:
$ countryUSA
T function country khong phai mot phan ctia méi trudng shell, d6 14 1énh s& tra vé 15i:
$ . functions.sh
Or:
$ source funtions.sh
$ country USA India Japan
N6 sé& thuc thi function country véi thong sé6 USA India Japan.
Ta co6 su kién load mdt script trong thu vién functions bén trong script khac nhu sau:

#!/bin/bash
. /../my-library.sh
call library functions();

Ta da goi thu vién function trong script my-library.sh bén trong script khac. né s€ xac
dinh tat ca cac functions trong script my-library.sh c6 thé trong méi truong script hién
tai.

T(x)ng két

Chuong nay, ta da hiéu cac function trong shell script. Ta dd tim hiéu vé dinh nghia va_
hién thi functions va x6a mot function khoi shell. Ta cling tim hiéu cach truyén tham s0,
chia s¢ dir li¢u gitra cac functions, khai bao bién cuc bd trong functions, gia tri tra vé cua
functions, va chay functions & ché d6 an. Cudi cung ta tim hiéu cac st dung tai nguyén
va . Commands. Ta st dung nhiing 1¢énh dé su dung thu vién cua functions.



O chuong tiép sau ta s& hoc cach st dung traps va signals. Ta s& hoc vé cach tao menu
v6i ho tro cua cong cu dialog.
CHUONG 10
Str dung function trong script ning cao
Chuong nay ta s& hoc cac chu dé sau:
e Hiéu vé signals (kénh) va traps (biy)
e Phat trién menu dd hoa sir dung dialog tool

Tim hiéu signals va traps
Hai kiéu ctia viéc thoat bat chot trong hé diéu hanh Linux: Phan cing ngét hodc phan
mém ngit. Ngit phan mém goi 1a signals hodc traps. Ngit mém 1a sir dung dong bo tich
hop tién trinh.
Signals 1a sir dung dé thong bao vé mét su kién trude do xuat hién hoic khoi xudng mot
hanh dong trudc do.
Ta sir dung phan mém signals rat nhiéu lan, vi du nhu bat ky 1énh nao khong c6 phan hoi
sau khi thuc hién, sau d6 co thé ngat bang to hop Ctrl + C. N6 sé& truyén mot SIGINT
signal dén process, va process két thic. Trong tinh hudng nhat dinh, ta c6 thé mubn
chuong trinh tu chuyén vé hanh dong két thuc thay vi st dung 1énh Ctrl + C. Trong
truong hop nay ta c6 thé sir dung 1énh trap dé bé qua mot signal hodc ty chuyén vé
signal do trong function.
Trong h¢ diéu hanh, ngét software hoac signal 1a dugc tao khi tién trinh 18i nhu chia cho
0 hodc mat dién, 1énh treo hodc truy cap bat hop phap hodc truy cap bo nhé khong hop
1€.
Hanh dong da thuc hién bo1 mot so it signal la két thiic tién trinh. Ta c6 thé cdu hinh
shell thuc hién theo cac phan hoi nhu sau:
Bit dugc signal va thuc thi nguoi ding dinh nghia chuong trinh
Bo qua
tién trinh chd (twong tu Ctrl + Z)
Tiép tuc tién trinh ngay sau khi chuyén ché d6 cho
Lénh dé hién thi day du cac kiéu signals:

$ kill -1

$ trap -1
Output



student@ubuntu:~/work$ kill -1

1) SIGHUP 2) SIGINT 3) SIGQUIT 4) SIGILL 5) SIGTRAP

6) SIGABRT 7) SIGBUS 8) SIGFPE 9) SIGKILL 10) SIGUSR1
11) SIGSEGV 12) SIGUSR2 13) SIGPIPE 14) SIGALRM 15) SIGTERM
16) SIGSTKFLT  17) SIGCHLD 18) SIGCONT 19) SIGSTOP 20) SIGTSTP
21) SIGTTIN 22) SIGTTOU 23) SIGURG 24) SIGXCPU 25) SIGXFSZ
26) SIGVTALRM  27) SIGPROF 28) SIGWINCH 29) SIGIO 30) SIGPWR
31) SIGSYS 34) SIGRTMIN 35) SIGRTMIN+1 36) SIGRTMIN+2 37) SIGRTMIN+3

38) SIGRTMIN+4 39) SIGRTMIN+5 40) SIGRTMIN+6 41) SIGRTMIN+7 42) SIGRTMIN+8
43) SIGRTMIN+9 44) SIGRTMIN+10 45) SIGRTMIN+11 46) SIGRTMIN+12 47) SIGRTMIN+13
48) SIGRTMIN+14 49) SIGRTMIN+15 50) SIGRTMAX-14 51) SIGRTMAX-13 52) SIGRTMAX-12
53) SIGRTMAX-11 54) SIGRTMAX-10 55) SIGRTMAX-9 56) SIGRTMAX-8 57) SIGRTMAX-7
58) SIGRTMAX-6 59) SIGRTMAX-5 60) SIGRTMAX-4 61) SIGRTMAX-3 62) SIGRTMAX-2
63) SIGRTMAX-1 64) SIGRTMAX

Néu ta mudn biét tr ndo st dung dé thuc hién signals, sau d6 ta nhap theo cau 1énh:
$ stty -a
Theo d6 1a danh sach mot vai ti€éu chuan signals d6 1a mét tién trinh c6 thé sur dung:

Number Name Description Action

0 EXIT The shell exits. Termination

1 SIGHUP The terminal has been disconnected. | Termination

2 SIGINT The user presses Ctrl + C Termination

3 SIGQUIT The user presses Ctrl +\ Termination

4 SIGILL This gives an illegal hardware Program error
instruction.

5 SIGTRAP | This is produced by debugger. Program error

SIGFPE This gives an arithmetic error, such as | Program error

division by zero

9 SIGKILL This cannot be caught or ignored. Termination

Ta c6 céc cach dé giri signal dén mot tién trinh c6 PID # 1234 nhu sau:
kill -9 1234
kill -KILL 1234
kill -SIGKILL 1234
Ta c6 thé théy, ta co thé sir dung mdt s6 signal hodc mot tén signal vo1 process ID. Mac
dinh, 1énh kill gri signal s6 15 dén tién trinh. Str dung 1énh kill, ta c6 thé giri thiét ké
signal dén bat ky tién trinh x4c dinh nao.
Ta khong thé dung mot tién trinh khi sir dung Ctrl + Z signal nhu sau:
$ kill -19 pid
Ctrl + Z hoac SIGTSTP sé& dimng tién trinh.
Ta c6 thé diung tién trinh bang cach giri di signal SIGCONT
$ kill -18 pid
S Signal ctia SIGCONT 14 18.
Str dung 1énh Trap



Néu mot signal hodc software interrupt (ngat mém) trong khi chay script, sau do ta co
thé dinh nghia hanh dong nao thyc hién boi hanh dong ngit v6i 1énh trap. Lénh trap hd
trg ta lwa chon phan hdi hé théng dé thuc hién signal théng qua dinh nghia ctia ngudi
dung function hodc Iénh.
C phéap khac nhau dé sir dung 1énh trap nhu sau:

$ trap ‘command; command’ signal-name

$ trap ‘command; command’ signal-number
Str dung v6i ¢t phap ¢ trén nhu sau:
trap ‘echo “You pressed Control key”; exit 1’012 15
Cu phép s€ in thong bao You pressed Control Key, véi SIGINT, SIGHUP hoac
SIGTERM nhan béi tién trinh:
trap ‘rm file.tmp; exit 1” EXIT INT TERM HUP
Khi mot trong s6 SIGINT, SIGTERM hodc SIGHUP truyén dén, né s& xoa tép file.tmp
thoat vo1 trang thai 1.
Trong khi st dung Iénh trap, néu dit liéu dang string dugc dat trong du “ sau do Iénh
thir cap va bién thir cap sé duoc hoan thanh khi thyc hién Iénh trap. Néu lénh tring nam
trong ** sau d6 1énh va bién thir cdp s& dugc hoan thanh khi signal duoc xac dinh.
Ignoring signals
Neu ta muon shell chuyén sang ignore signal, sau do ta co thé goi lénh trap khi ghep voi
dé rong trong *“”” nhu mot cau 1énh. signals sé dugc bo qua bai tién trinh shell hién thi
boi nhirng cau 1énh tiép sau.

$ trap “” 2320

$ trap “” INT QUIT
signals 2 (SIGINT), 3 (SIGQUIT), and 20 (SIGTSTP) s& dugc bo qua boi tién trinh
shell.
Dat lai signals
Néu ta reset ung xu signal theo hanh dong mac dinh nguyén ban, sau do ta can goi 1énh
trap theo tén signal hodc sb signal nhu hién thi trong bang trén

$ trap

$ trap 20
Viéc nay s& dat lai hanh dong mac dinh cua signal 20 (SIGTSTP). Hanh dong méac dinh
chuyén thanh ché do cho trong tién trinh (CTRL + Z).
Nghe traps
Dit lai chirc ning dé signals nhu 1énh trap:

$ trap ‘echo “You pressed Control key”; exit 1’0 1 2 15
Néu ta khong truyén tham sé sau 1énh trap, sau d6 no s& nghe cac signal dugc dit lai
cung vai chirc nang cu ching.
Ta c6 thé liét ké toan bd danh sach quy dinh signal theo 1énh:

$ trap
Output:
trap — — ‘echo “You pressed Control key”; exit 1” EXIT
trap — — ‘echo “You pressed Control key”’; exit 1 SIGHUP

€e



trap —— ‘echo “You pressed Control key”; exit 1” SIGINT

trap —— ‘echo “You pressed Control key”; exit 1° SIGTERM

Swr dung traps trong function

Néu ta dung lénh trap trong mét function trong script, sau do img xur signal duoc dat lai
s& tré thanh ap dung véi toan bo script. Ta c¢6 thé kiém tra anh hudng trong script sau
day:

Script trap 01.sh

#!/bin/bash
trap "echo caught signal SIGINT" SIGINT
trap "echo caught signal SIGQUIT" 3
trap "echo caught signal SIGTERM" 15
while :
do
sleep 50
done

Script trap 02.sh

#!/bin/bash
trap "echo caught signal SIGINT" SIGINT dat 4 loai trap trong script
trap "echo caught signal SIGQUIT" 3
trap "echo caught signal SIGTERM" 15
trap "echo caught signal SIGTSTP" TSTP

echo "Enter any string (type 'dough' to exit)." huong dan thoat script
while true vong 1ap khong tu ngat
do

echo "Rolling...\¢"
read string
if [ "$string" = "dough" ] huong din thoat khi truyén signal
then
break
fi
done
echo "Exiting normally"

Chay script hoic tién trinh sw kién néu ngudi ding logs out.

Nhiéu khi ta mudn script ctia chung ta chay khi ¢ su kién khi ta da log out, gia st thuc
hién backup va nhiing hanh dong tuong. Trong truong hop nay néu ta log out, hé thong
Van bat va chay script. Tuong tu vay ta ¢ thé sir dung 1énh nohup. 1énh nohup ngin can
tién trinh khung nhap Iénh str dung SIGHUP signal.

Lénh nohup lam script ctia ta khong can chay trén tool nhép 1énh. do vay néu ta sir dung
leehj echo d¢ in text trén terminal. n6 s& ko in trén terminal, do script khong chay kém



v6i terminal. truong hop ndy ta can chuyén in két qua ra file, hoic nohup sé& tu dong
chuyén ket qua sang file nohup.out.
Vi vy néu ta can chay tién trinh, theo su kién néu ta dang xuat, ta can st dung 1énh
nohup nhu sau:
$ nohup command &
vi du:
$ nohup sort emp.lst &
S& chay mot chuong trinh dé sap xép file emp.lst & ché do an
$ nohup date &
Tao hop thoai v6i cong cu dialog
Cong cu dialog dugc sir dung dé tao mot giao dién mirc co ban sir dung giao tiép. Ta co
thé str dung no trong shell script dé tao mot chuéng trinh hiru dung.
Dé cai dat mot cong cung dialog trong Debian hodc Ubuntu Linux, nhdp I¢nh sau:
$ sudo apt-get update
$ sodo apt-get install 1 dialog
Tuong tu nhap 1énh nhu sau dé cai dat cong cu dialog trén CentOS hoac Redhat Linux:
$ sudo yum install dialog
Kiéu ct phap hoic 1énh dialog nhu sau
$ dialog --common-options --boxType “Text” Height Width \ --box-specific-
option
cong cu comman-options la st dung dé dit mau nén, tiéu dé va hién thj trén hop thoai.
Chi tiét thudc tinh nhu sau:
o Text: Tiéu dé hodc noi dung ctua hop thoai
e Height: chiéu cao cla hop thoai
e Width: chiéu dai cu hop
Tao mot h¢p thu thoai (msgbox)
Dé tao mot hop thu thoai ta co thé st dung 1énh sau:
$ dialog --msgbox “This is a message.” 10 50



—///
This 1s a message.

Tao mdt hop thu thoai véi ticu dé
Lénh nhu sau dé tao mot hop thu thoai voi ti€u dé nhu sau:
$ dialog --title “Hello” --msgbox ‘Hello world!” 6 20
Chi tiét thudc tinh nhu sau
o —-title “Hello”: 1énh nay dat mot ti€u dé cua hop thu thoai “Hello”
e --msgbox ‘Hello world!’: 1énh nay dat ndi1 dung cia hop thu thoai 1a “Hello
world!”
e 6:I¢nh nay dat chiéu cao cua hop thoai
e 20: Iénh nay dat chiéu rong ctia hop thu thoai:

—Hello——

BORIEEERELEN | Hello world!
Hello v61 nd1 dung 1a

Hello World! N6 co6
mot nut OK. Ta co
thé str dung hdp thoai
dé théng bao nguoi
dung vé su kién hodc
thong tin. Nguo1 dung s€ c6 nit Enter dé dong hop thoai. Néu noi dung nhiéu cho mot
hop thoai, cong cu dialog s& cung cip thanh cudn cho tin nhan.

Hop yes/no (yesno)

Néu ta can lya chon tra 10i yes or no cho ngudi dung, ta c¢6 thé sir dung theo thudc tinh
vé lénh dialog:

$ dialog —yesno "Would you like to continue?" 10 50



—///
Would you like to continue?

Céc khac lam hop thoai yesno
$ dialog --title "yesno box" —yesno "Would you like to continue?" 10 50

—///
Would you like to continue?

Viét script dialog_01.sh nhu sau:

#!/bin/bash

dialog --title "Delete file" \

--backtitle "Learning Dialog Yes-No box" \
--yesno "Do you want to delete file
\"~/work/sample.txt\"?" 7 60

# Selecting "Yes" button will return 0.

# Selecting "No" button will return 1.

# Selecting [Esc] will return 255.
result=$?




case $result in

0)

rm ~/work/sample.txt

echo "File deleted.";;

1)

echo "File could not be deleted.";;

255)

echo "Action Cancelled — Presssed [ESC]

csac

Learning Dialog Yes-No box

——————————————————Delete filem—m——mm8@™M8M8m
| Do you want to delete file "~/work/sample.txt"?

e |

Hop nhép liéu (inputbox)
Khi ta mubn yéu cau nguoi ding nhap text tir keyboard, trong nhiing tinh hudng nay,
thudc tinh hop nhap liéu rat hiru ich. Khi nhap text bang keyboard, ta c6 thé sir dung nat
nhu x6a, diu cach, va chudt dé soan thao. Néu nhap text nhiéu dong trong khung nhap
s& ¢6 thanh cudn. Mot nat OK dé lua chon, nhap text co thé chuyén luéng ghi vao file
text:
# dialog --inputbox “Please enter something.” 10 50 \ 2> /tmp/tempfile
VAR="cat ~/work/output.



Please enter something.

e
| Ganesh Naik

<Cancel>

I —S——.—.—.———————.

Viét script dialog 02.sh dé tao hop nhap liéu nhu

#!/bin/bash

result="output.txt"

>$ $result

# Create empty file

dialog --title "Inputbox Demo" \
--backtitle "Learn Shell Scripting" \
--inputbox "Please enter your name " 8 60
2>$result

response=$?

name=3$(<$result)

case $response in

0)

echo "Hello $name"

1)
echo "Cancelled."

255)

echo "Escape key pressed."

esac
rm S$result

Két qua khi chay script



Learn Shell Scripting

———Inputbox Demo—mmMmmmm @8
Please enter your name

| |
l— |
| |
! !

I EEEEEEE—————————

<Cancel>

e

Hop thong bao (textbox)

Néu ta mudn hién thi noi dung cua file trong 1 hop menu duoc tao, sau d6 nhap nhu sao:
$ dialog --textbox /etc/passwd 10 50

Hién thi hop thoai ndi dung file passwd kich thudc cao 10 rong 50

:root:/root:/bin/bash
:1:daemon: /usr/sbin:/bin/sh
bin:/bin:/bin/sh
sys:/dev:/bin/sh
5534:sync:/bin:/bin/sync

root:x
daemon
bin:x

60:games: /usr/games: /bin/sh

10%

I E——————————,

Hop mat khau

Nhiéu khi ta mudn hién thi password tir tai khoan. Trudng hop ndy password phai dugc
an trén man hanh. hop password rat hiru hiéu cho muc dich nay

Néu mubn hién thi mat khau nhap vao duoc hién thi 1a dau **** tao can thém vao --
thudc tinh insecure.

Ta can chuyén ky tu chén vao file

Viét script dialog 03.sh dé nhan password nhu sau:

#!/bin/bash
# creating the file to store password
result="output.txt 2>/dev/null"




# delete the password stored file, if program is exited pre-
maturely.

trap "rm -f output.txt" 2 15

dialog --title "Password" \

--insecure \

--clear \

--passwordbox "Please enter password" 10 30 2> $result
reply=$?

case $reply in

0)

echo "You have entered Password : $(cat $result)";;

1)

echo "You have pressed Cancel";;

255)

cat $data && [ -s $data ] || echo "Escape key is pressed.";;
esac

Output



————Passwordq———
Please enter password

/1
|tttttttt |

| |
| |
| |
| - |
| |
| |

| Menu box (menu)

chuong trinh Shell script c6
thé yéu cau chuyén nhiéu kiéu cta cong vieecj. trong truong hop nay menu box rat hiru
ich. Thudc tinh s€ hi¢n thi danh sach Iya chon cho ngudi dung. Sau d6 nguoi dung co
thé chon bét ky lya chon nao trong menu. Script s& thuc thi lya chon ctia ngudi ding
T4t ca menu phai co it nhat hai truong, mdi nhan dugc gan vo1 mot cong viéc.

#!/bin/bash

# Declare file to store selected menu option
RESPONSE=menu.txt

# Declare file to store content to display
date and cal output
TEMP_DATA=output.txt

vi_editor=vi

# trap and delete temp files

trap "rm STEMP_DATA; rm
$RESPONSE; exit" SIGHUP SIGINT
SIGTERM

function display output(){

dialog --backtitle "Learning Shell
Scripting" --title "Output"

--clear --msgbox "$(<$TEMP_DATA)" 10
41

b
function display date(){

echo "Today is ‘date’ @ $(hostname -
)." >$TEMP_DATA

display output 6 60 "Date and Time"
b
function display calendar(){

cal >$TEMP_DATA

display output 13 25 "Calendar"
b
# We are calling infinite loop here
while true




do

# Show main menu

dialog --help-button --clear --backtitle
"Learn Shell Scripting" \

--title "[ Demo Menubox " \

--menu "Please use up/down arrow keys,
number keys\n\

1,2,3.., or the first character of choice\n\
as hot key to select an option" 15 50 4\
Calendar "Show the Calendar" \
Date/time "Show date and time" \
Editor "Start vi editor" \

Exit "Terminate the Script"
2>"${RESPONSE}"

menuitem=$(<"$ {RESPONSE} ")

# Start activity as per selected choice
case $menuitem in

Calendar) display_calendar;;

Date/time) display date;;

Editor) $vi_editor;;

Exit) echo "Thank you !"; break;;

esac

done

# Delete temporary files

[ -fSTEMP DATA | && rm
$TEMP_DATA

[ -f SRESPONSE ] && rm SRESPONSE

Hop danh sach lya chon (checklist box)

truong hop ta co thé dé xuat cac lya chon cho nguoi str

# dialog --radiolist "This is a selective list, where only one \

option can be chosen" 10 50 2\

"a" "This is the first option" "off" \

"b" "This is the second option" "on"

Box hién thi tién trinh thwc hién

Tién trinh dang dién ra duoc hién thi trong hop. dugc hién thi theo phan trim hoan
thanh. Phan traim dugc hién thi trong khung hop va cap nhat trire tiép theo tién trinh
script dialog 05.sh

#!/bin/bash
declare -1 COUNTER=1

{
while test SCOUNTER -le 100




do

echo SCOUNTER

COUNTER=COUNTER+1

sleep 1

done

} | dialog --gauge "This is a progress bar" 10 50 0

Thay d6i dialog v6i ciu hinh file ta c6 thé thay ddi dialog st dung ~/.dialogre file cdu
hinh. noi luu trit file mac dinh 1a SHOME/.dialogrec.
Pé tao file cAu hinh .dialogrc nhép 1énh sau:

$ dialog --create-rc ~/.dialogrc
Ta c6 thé thay ddi output ctia cong cu dialog do bét ctr thay ddi nao ciia thong sb cau
hinh dugc dinh nghia trong file .dialogrc
Tong két chuwong
Chuong nay ta da hoc vé str dung trap va signals. ta ciing tim hiéu vé cach tao menus voi
hd trg ctia cong cu dialog.
Chuong tiép theo ta s& hoc vé hé thong Linux khai dong. tir khi bat ngudn cho dén khi
hién thi dang nhap cta nguoi dung va cach dé thay doi méi trudng hé théng Linux.



Chwong 11
Khéi dong hé thong Va thay doi qua trinh khéi dong mot hé thong Linux
Chuong nay ta s& hoc vé qua trinh khoi dong Linux, tir khi bat nguén cho dén khi dang
nhap va cach dé thay d6i qua trinh khai dong voi méi trudng hé théng Linux
Khéi dong hé théng, thanh phin, va levels chay
Khi ta bat nguén vO1 hé théng Linux, Shell script dau tién chay sau khi hé théng duoc
khdi tao trén Linux. script khéi dong bién dich vu, ngﬁm, khoi dong co sé dit 1i¢u, chon
discs va cac tng dung. Su kién chay subt cho dén khi dung h¢ théng. Shell scripts thuc
hién dugc thyc hién cac dir liéu hé thdng quan trong c6 thé duoc luu vao dia va cac ing
dung dung lai ding cach. N6 s€ goi script khoi dong, bat dau, va tat. Script nay dugc
copy trong qué trinh cai dit hé diéu hanh linux vao mdy tinh. nhu nguoi phat trién hodc
quan trj vién, hiéu script nay co the gitip ta hiéu va stra chira hé théng. Néu ¢ yéu ciu ta
c6 thé thay ddi scripts nay néu can.
Khéi dong kernel va tién trinh init
Trong may tinh cta ching ta, c6 EPROM chip (bo nh¢ trong) goi la BIOS, theo thiét ké
trén motherboard hodc main board cia mdy tinh. Khi ta bat ngudn tién trinh bat dau thuc
thi mot chuong trinh tr BIOS. Chuong trinh tir BIOS, khi duoc goi sé thuc hién tu kiém
tra trang thai linh kién, cong nhu RAM va céc thiét bi ngoai vi khac. Sau d6 BIOS thiét
lap chuong trinh phan cting co ban theo yéu cau cho hé diéu hanh PC, nhu thiét 1ap PCI
bus, thiét bi video va tuong tu.
Cudi cung, BIOS kiém tra trinh tu thiét bi khoi dong va yéu cau thiét bi khoi dong dau
tién. Chuong trinh BIOS sau d6 doc master boot record (MBR) ctia thiét bi dau tién
(thudng 14 6 cing, USB hoic DVD). BIOS doc MBR xong sau d6 boot loader dugc bat
dau. boot loader doc kernel va copy né vao RAM. boot loader kiém tra néu kernel 5
rang va khong bi 16i. Néu check truc tiép 1a tot sau d6 giai nén kernel trén RAM. Lic
nay bootloader goi function start_kernel(), chinh 1a mot phan cua kernel. function
start_kernel() dugc goi mot 1an, khi d6 kernel bat dau.
Kernel sau d6 khoi tao subsystems cua kernel nhu tién trinh quan 1y, filesystem, device
drivers, quan ly memory, quan ly network va cac modules khac cta kernel. Sau d6 n6
duoc chuyén sang file hé thong gdc, va kernel tao tién trinh dau tién goi 1 init. tién trinh
init doc file /etc/inittab. Trong inittab, chay thong tin level da luu trude d6. dua trén
thong tin nay, hé diéu hanh thiét 1ap tién trinh init.
Kiéu ndi dung ctia /etc/inittab ndi dung s& dugc trinh bay nhu sau:

$ cat /etc/inittab

Output:
# Default runlevel. the runlevels used are:
# 0 - halt (Do NOT set initdefault to this)
# 1 - Single user mode
# 2 - Multiuser, without NFS (The same as 3, if you do not have networking)
# 3 - Full multiuser mode
# 4 - unused
#5-X11



# 6 - reboot (Do Not set initdefault this)

=

1d:5:1nitdefault:

Vi trang thai nhu trén hé théng dang chon ché do khoi dong mac dinh 14 5. ha h¢ théng
duogc khoi dong va chay & level 5. Co nghia 1a hé théng khoi dong & ché do do hoa X11,
nhu ché d6 d6 hoa giao tiép v6i ngudi dung. Ta s& hoc cac ché d6 & level khac ¢ chuong
sau.

Hién nay c6 nhiéu ban phan phéi Unix di chinh stra qua trinh khoi dong. Ho da x6a file
/etc/inittabl va sir dung ing dung khac dé tiiy bién qua trinh khoi.

Tim hiéu run levels

Ta c6 7 levels. Hé théng s& duoc bat dau ¢ level 1 dén 5. Run level 0 duoc sir dung dé
tat may. Run level 6 str dung dé khoi dong lai hé théng. O ché d6 d6 hoa bit dau bang
run level 5. Tim hiéu téng qué cac run level khac nhu sau:

Sr. No. | Run level number |Description

| 0 Halting the system

2 1 Single-user mode

3 2 Multi-user mode

4 3 Multi-user with network support

5 4 Not used

6 5 Graphical user interface with multi-user and networking
support

7 6 Reboot the system

Ta can dang nhap & tai khoan root dé thuc hién cac 1énh

Néu ta nhap 1énh nhu sau, hé thong s& shutdown:

# 1nit 0

Dé restart hé théng ta sir dung 1€nh sau:

# init 6

Néu hé hdh dang chay ¢ ché do command-line, va mudn bt dau véi ché do dd hoa ta su
dung 1énh sau:

# init 5

Script khéi dong hé thong

Trén hé diéu hanh Linux theo nhu thu muc /etc/:

Sr. No |Folder name |Description

1 rc0.d/ Day 1a script goi qua trinh shutdown
2 rcl.d/ script runlevel 1

3 rc2.d/ script runlevel 2

4 rc3.d/ script runlevel 3




5 rc4.d/ script runlevel 4

6 rc5.d/ script runlevel 5

7 rc6.d/ script runlevel 6

8 rcS.d/ The scripts goi trudce toan bd cac runlevel

9 rc.local/ script cudi cung duoc goi sau khi runlevel duoc thiét 1ap

Tt ca thu muc run level c6 tén script khai dong véi S hodc K. Khi bat dau hé théng,
script voi tén dugc goi bat dau voi S goi 1 sau cac level khac. Khi shutdown, tat ca cac
script bat dau véi K goi 1 cai trong tat ca.
Vi du: néu hé thong duogc bat dau véi run level 5, sau d6 thiét lap tat ca tur script tur thu
muc rcS.d, sau d6 tat ca script trong thu muc rc5.d duoce goi. cudi cliing tit ca script trong
thu muc rc.local duoc goi.
No6i dung cua /etc/rc.local nhu sau

#!/bin/sh -e

#

# rc.local

#

# This script 1s executed at the end of each multiuser runlevel.

# Make sure that the script will "exit 0" on success or any other

# value on error.

#

# In order to enable or disable this script just change

# the execution bits.

i

# By default this script does nothing.

Exit 0
Ta c6 thé thém vao nhiing 1énh ta mong muén trude dong exit 0 trong script rc.local
Trude khi nguoi dung dang nhap, thong sd trong script duoc goi. sau d6 ngudi ding
dang nhap qua trinh khoi tao bat dau. diéu nay giai thich trong phién lam viéc.
Str dung script khéi
Cho dén gid, ta co nhiéu script khac nhau, script nay khoi tao OS ngay khi ngudi ding
dat nhap véi tai khoan bat ky. Mot hé diéu hanh co ban duoc khoi tao, tién trinh ding
nhap ciia nguoi dung bat dau. tién trinh nay duoc giai thich trong chu dé.
Scripts Cai dit toan b hé thong
Trong thu muc /etc/, Cac file dugc phat hanh dé sur dung thiét 13 level

e /etc/profile: Mot vai phién ban thém thu muc /etc/profile.d/ Tt ca script trong thu
muc profile.d s€ thuc thi
e /etc/bash.bashrc

Nhitng script trén duoc goi boi tat ca cac tai khoan, gdm tai khoan root va normal users.
Ban dau, script trong thu muc /etc/profile s& dugc goi. script ndy tao méi truong cai dat
toan bo hé thong. Mot vai phién ban s& c6 thu muc /etc/profile.d/. SuSE Linux duoc



thém script /ect/profile.local. Cac script trong thu muc sé duoc goi. sau do the script
/ect/bash.bachrc s€ duogc thuc hién.
Cai dat level tai khoan - file mac dinh
Script trong /etc s& dugc goi cho tat ca cac tai khoan. Cac script khoi tao tai khoan cu thé
c6 vi tri trong thuy muc HOME cua tung tai khoan. N6 c6 dang sau:

e $HOME/.bash_profile: Pay bao gom tai khoan xac dinh, cai dit moi truong bash

mic dinh. Script ndy dugc goi trong tién trinh ding nhap.
e $HOME/.bash_login: Pay bao gém script khai tao moi trudng nguoi dung thi hai
goi trong tién trinh dang nhap.

e SHOME/ profile: Néu hién tai, script ndi bo nay goi file script .bashrc

o $HOME/.bashrc: Pay 1a tich hop shell hoic script khoi tao dau cudi.
All tén script trén bat dau boi dot. ddy 1a nhing file an. Ta can dung lénh Is -a dé tha
ching.

e Non-login
Bat ctr khi nao ta tao mot shell terminal, nhu sau, néu ta ding t6 hop phim Ctrl + Alt + T
hoic ta bat dau terminal tir tab tng dung sau d6 terminal nay duoc tao goi 1a tich hop
shell terminal. ta str dung terminal ndy dé két hop voi hé diéu hanh. N6 khong diang
nhép shell, day 1a non-login shells dugc tao trong qua trinh khdi khoi dong. Nhung shell
terminal gitp ta c6 cong cu nhap 1énh dé thuc thi cau 1énh duogc thuc thi.
Bit ct khi ndo ta tao mot bash terminal tich hop, shell script tir /etc/profile va tuong tu
khong duoc goi, chi co script ~/.bashre dugc goi bat ké luc ndo ta tao méi mot
interactive shell terminal. Néu ta mudn dit bat ké moi truong nao mong mudn cho mot
interactive shell terminal méi, ta can thay doi script .bashre tir thu muc home cua tai
khoan.
Néu ta kiém tra noi dung cia SHOME/.bashre, ta s& thdy nhu sau:

e Script .bashrc la cai dat prompt

e N6 khdi tao bién moéi truong, HISTCONTROL, HISTSIZE, va HISTFILESIZE

e NOo tuy chinh output cta I¢nh less

e NO tao goi tat 1énh nhu grep, fgrep, egrep, 11, la, 1 va tuong tu
Néu ta tuy chinh .bashrc nhu thém mai bi danh (tén viét tét) cau lénh hoac khai bao mot
function méi hodc bién moi truong, ta phai thuc hién .bashrc dé kiém soat nhirng tac
dong. theo d6 c6 hai cach dé chay script .bashrc do mdi trudong cta shell hién hanh ciing
duoc cap nhat theo tuy chinh hoan thanh trong .bashre script:

e $ source .bashrc

e $.bashrc
Trong hai k¥ thuét nay, shell con khong dugc tao nhung 1a chirc ndng méi. Moi truong
va cac bién s& tré thanh mot phan cia mdi truong shell hién hanh
Tat ca thu muc home cua tai khoan c6 mét script goi 1a .bash_logout. script ndy goi hodc
thuc hién khi nguoi dung thoat khai login shell.



Néu nguoi dung hé thong 1a mot ban nhiing, ai mudn thém hodc tiy chinh lénh phat
hanh driver thiét bi, sau d6 ta hodc s& c6 thuc hién thay doi trong thu muc /etc/rc*.d,
hozc ho c6 thé co thay ddi script /etc/re.local.

Néu quan tri vién mudn thay d6i méi truong cho tat ca tai khoan ngudi dung, ngudi
dung s& diéu chinh /etc/profile va script /etc/bash_bashre.

Néu ta mudn tuy chinh méi truong phat hanh cho tai khoan cu thé, sau d6 script trong
thu muc home cua user, nhu SHOME/.profile, SHOME/bash profile, va
$HOME/bash_login scripts, da dugc chinh sura.

Néu nguoi dung mudn thay doi riéng moi trudng interactive shell terminal, ngudi ding
s& co thay doi script $HOME/.bashre.

Néu 1a quan trj hé thong, ta s& khuyén nghi tim hiéu vé file /etc/fstab va chinh stra no.
file 1a nguo1 dung cau hinh mount point va file h¢ théng duoc gan.

Tong két chuong

Trong chuong nay ta hoc vé khoi dong hé thong Linux, tir khi bat nguon cho dén khi
dang nhap tai khoan va cach tily chinh mot moi trudng hé thong Linux.

Chuong tiép theo, ta s& hoc vé cach sir dung stream editor (sed) va awk cho tién trinh.



Chwong 12

Khép miu va Biéu thire chinh quy véi sed va awk
Chuong trudc ta hoc vé qua trinh khoi dong hé thdng Linux, tir khi bat ngudn dén khi
dang nhap tai khoan, va cach lam tuy chinh mot méi trudng hé thong Linux.
Chuong nay chung ta s€ xem xét nhiing vi¢c sau:

e Hiéu vé biéu thtrc chinh thirc

e Stream editor (sed) cho tién trinh text

* Sudung awk cho tién trinh text
Khai niém co ban vé biéu thu’c chinh quy (regular expressions)
Mot chudi cac ky tu ¢ cac mau van ban nhét dinh (v6i cac tir khoa), mau nay duoc tim
kiém tir mot van ban dai hodc mot file goi la biéu thirc chinh quy.

$ 11 /proc | grep cpuinfo

Lénh trén, tién ich grep s& tim kiém vin ban cpuinfo trong tat ca cac dung clia vin ban
input va s€ in cac dong do6 c6 thong tin cpuinfo.
Céc tién ich nhu grep, sed hodc awk st dung biéu thirc chinh quy loc vin ban va cho
phép cau 1énh xr Iy da dang nhu yéu cau béi nguoi dung. Nhitng dong nay khong khép
v&i mau sé duge loai bo. Theo hinh bén dudi giai thich kich ban tuong ty nhu sau:

Matching Data

Data Stream | ReGlilar expression

—
—

Rejected Data

O chuong 3, Sur dung tién trinh Test va loc trong scirpt, ta da hoc vé biéu thirc co ban va
chinh quy va khép mau sir dung soan thao vi va tién ich grep.

Sed - Trinh chinh sira ludng khong twong tic

Chinh sira ludng stream editor (sed) rat phd bién trinh chinh stra ludng khong tuwong tac.
Binh thuong bt ¢t noi nao ta soan thao files sur dung trinh soan thao vi, ta can mé file
st dung Iénh vi, sau do ta lam viéc vai file, nhu da théy ndi dung cua file trén man hinh,
sau d6 soan thdo nd, va luu file. Str dung sed, ta c6 thé nhap nhirng I¢nh trén mdi dong
va sed s& lam thay ddi file van ban. Sed soan thao khong tuong tac. Sed lam thay doi dén
file va hién thi noi dung trén man hinh. Néu ta mudn luu cac thay doi cia file, sau do ta
can chuyén huéng output cta sed dén file.

Dé cai dat sed thuc hién nhu sau.

Phién ban Ubuntu hodc nén tang Debian-based stir dung 1énh:



$ apt-get install sed
Phién ban Red Hat hoac rpm-base bét ky st dung 1énh:

$ yum install sed
Dé check phién ban cua sed nhép 1énh sau:

$ sed --version
Tim hiéu sed
Bét ¢t khi nao ta dung 1énh sed trén mot file van ban, sed doc dong dau tién cua file va
lru trong mot mdi truong dém goi 1a khoang mu (pattern space). Tién trinh sed 1a
khoang mau dém nhu 1énh thu duoc boi ngudi dung. Sau dé, né in output ra man hinh.
Dong nay tir khoang mAau sau do xoa va dén dong tiép theo cua file dugc tai trong
khoang mau. bang cach nay, tién trinh thyuc hién hét dong nay den dong khac. Tung dong
xur 1y lién tuc den dong cu6i cung cua file. Nhu vay 1énh sedla tién trinh trén bo nhd dém
hodc khoang mau, dong van ban goc khong bi chinh stra. Do vay, ta n6i sed 1a mot bo
dém khong pha huy.

) sed’s pattern space (buffer
Text file P pace ( ) sed’s output

Happy Birth Day Happy Birth DD sy Happy Birth Day

Tim hiéu Biéu thirc chinh quy sir dung trong sed
Khi str dung sed, nhitng biéu thirc chinh quy dit trong dau gach chéo (/). Nhu grep va
sed str dung biéu thirc chinh quy va ky tu dic biét dé tim kiém theo mau trong file.
Vi du:

sed -n ‘/Regular Expression/p’ filename

sed -n ‘/Mango/p’ filename
S& in dong ¢ ky ty mau Mango:

sed -n ‘s/RE/replacement string/ filename

sed -n ‘s/Mango/Apple/’ filename
Lénh trén s& tim dong c6 ndi dung Mango va sau d6 mau Mango sé& dugc thay thé bang
Apple. N6 chinh stra dong s& dugc hién thi trén man hinh va file gdc s& khong thay doi.
Theo tong hop cuia cac tir khoa da dang va sir dung trong sed 1a:

Tur khoa Chuirc nang
A Vi tri bat ddu dong van ban
$ Vi tri két thac dong van ban

thay thé 1 ky tu bat ky, nhung khong ky tu dong méi

* thay thé trong hodc nhiéu ky tu

(] Thay thé mot ky tu trong bd (chudi trong ngoic ko co




khoang trang)

] Ky tu phu hop khong trong bo (chudi)

\(..\) Luu ky tu phu hop

& Luu va tim kién chudi do c6 thé dugc ghi nhd trong chudi
thay thé

\< Ky tu dau tién cua tir

\> Ky tu cudi tuan cia tir

x\{m\} S6 lan lap cua ky tu m

x\{m,\} Nghia 1 it nhat m lan

x\{m,n\} Piéu nay nghia 13 tir m dén n lan

Danh dia chi trong sed
Ta c6 thé xac dinh dong hoidc sé dong tim kiém theo mau va nhitng 1énh duge cho phép
dén khi str dung 1énh sed. Néu s6 dong khong xac dinh, tim kiém theo miu va cac 1énh
s& duoc cho phép trén tat ca cac dong cua file input.
S6 dong véi cac 1énh dugc phép goi la dia chi (address). Address c6 the 12 mot s6 dong
hodc mot diy s cac dong tu s6 cua dong dau tién dén sb ctia dong cu01 cung cua day s&
duoc phan biét boi diu cham phay (;). Dy c6 thé dugc hiéu nhu ddy sd, biéu thire chinh
quy hoic két hop cua ca hai.
Lénh sed hanh dong x4c dinh nhu in, x6a, thay thé.
Cu phap nhu sau:

sed ‘command’ filename(s)
Vi du:

$ cat myfile | sed ‘1, 3d’
cach khac co thé nhu sau:

sed ‘1,3d’ myfile
Lénh trén sé& x6a cac dong tir 1 dén 3:

sed -n ‘/[Aa]pple/p’ item.list
Néu tir khoa tim kiém Apple hoic apple tim thay trong file item.list thi cac dong d6 s&
duoc in ra man hinh va file gdc myfile s& khong thay d6i.
Pé phu dinh 1énh, c6 thé sir dung ky tu (!).
Vi du:

sed ‘/Apple/d’ item.list
N6 cho sed xo6a tat ca cac dong c6 chua ky tu mau Apple.
Nguoc lai str dung 1€nh duéi:

sed ‘/Apple/!d’ item.list
Lénh trén sé& x6a tat ca nhilng dong khong chira ky tuw mau Apple
Cach chinh sira file voi sed
Sed la mot tién ich soan thao khong pha huy. Nghia la output (dir liéu dau ra) cua sed
hién thi trén man hinh; nhung file géc khong thay do6i. Néu ta mudn thay doi ndi dung



cua file, ta c6 thé chuyén hudng output ctia 1énh sed dén file. X6a dong la minh hoa
trong vi du sau vé viéc thay doi noi dung file:

$ sed ‘1,3d’ datafile > tempfile

$ mv tempfile newfile
Trong vi du trén, ta thuc hién x6a dong 1 dén 3 va luu két qua trong tempfile. Sau d6
chung ta d6i tén tempfile thanh newfile.
In-l€énh p
Theo mic dinh, hanh dong cta 1énh sed 1a dé in khoang mAu, nhu tit ca cac dong dugc
sao chep trong b dém, va sau do in két cta cua tién trinh trén d6. Vi vy, két qua output
cua sed s& bao gOm tat ca cac dong cung véi tlen trinh xir 1y boi sed. Néu ta khong mudn
dong trang mau mic dinh duoc in, sau d6 ta can c6 tiy chon -n. Ta phai sir dung tuy
chon -n va 1énh p két hop vi dé thay két qua dau ra cua tién trinh sed.
Vi du

$ cat country.txt
Két qua dau ra nhu sau
Country Capital ISD Code
USA Washington 1
China Beijing 86
Japan Tokyo 81
India Delhi 91

$ sed ‘/USA/p’ contry.txt
output cua Iénh trén la:
Country Capital ISD Code
USA Washington 1
China Beijing 86
Japan Tokyo 81
India Delhi 91
Tat ca cac dong tir file duoc in theo mic dinh va nhimg dong c6 miu USA ciing dugc in
(trung 2 dong)

$ sed -n ‘/USA/p’ contry.txt
két qua dau ra nhu sau:
USA Washington 1
Nhu ta c6 thém tuy chon -n, sed khong thuc hién in mdc dinh tat ca céc dong trong file
countries; nhung c6 in dong bao gém tir khéa miu USA.
Xo0a - Iénh d
Lénh d dung dé x6a dong. Sau khi sed sao chep mot dong tir mot file va luu né ¢ bd nhé
dém, no x1r 1y cac 1€nh trén dong do, va két thac, hién thi ndi dung ctia by nhé dém trén
man hinh. Khi 1€nh d dugc dua ra, dong hi¢n tai trong by nh¢ dém dugc xda di, khong
hién thi dugc thay trong vi du sau:

$ cat country.txt



Country  Capital ISD Code

USA Washington 1

China Beijing 86
Japan Tokyo 81
India Delhi 91

Két qua output nhu sau:
Country Capital ISD Code

USA Washington 1
Japan Tokyo 81
India Delhi 91

Giai thich nhu sau:

Output s& bao gdm tat ca dong trir dong thtr 3. Dong thr 3 duoc x6a boi 1énh sau
$ sed 3,$d’ country.txt
output
Country  Capital ISD Code
USA Washington 1
N6 s& x0a tir dong thir 3 dén dong cudi ciing. Ky tu $ trong thanh phan dia chi dong cudi
cung. ddu phay dugc goi 13 toan tir pham vi.
$ sed ‘$d’ country.txt

output.txt
Country  Capital ISD Code
USA Washington 1
China Beijing 86
Japan Tokyo 81

Giai thich: 1énh trén x6a dong cudi cung. Tét ca cac dong khac s& duoc hién thi.
Vidu:

$ sed ‘/Japan/d’ country.txt
output nhu sau:

Country  Capital ISD Code

USA Washington 1
China Beijing 86
India Delhi 91

dong c6 chtra ky tu mau bi x0a, tat ca dong khac duoc in:
$ sed ‘/Japan/!d’ country.txt

Output:
Japan Tokyo 81

Lénh trén x6a tit ca cac dong trir dong co tir khoa Japan.

Tim hiéu thém mét sd vi du vé 1énh delete.

X6a dong 4 va 5 dong tiép theo
$ sed ‘4,+5d’

Giir lai dong 1 dén dong 5 va x6a tat ca cac dong khac
$sed ‘1,5!d



Xo6a dong 1,4,7 va tiép theo

$ sed ‘1~3d’
Bit dau tir 1 ting 3 don vi mdi bude. sb sau dau ~ nhu tiéu dé goi 1a budce nhay (step
increments). chi s6 budc nhay nhu sau:

$ sed 2~2d’
1énh trén s& xoa tat ca dong khac dong hai s& bi x0a.
Thay thé (substitution)- 1énh s
Néu ta mudn thay thé chit bang chit méi, ta c6 thé sir dung cac 1énh. Sau ddu gach trudc
(/), bao gdbm biéu thic chinh quy va sau d6 chir duoc thay thé vi tri d6. Néu tuy chon ga
duoc sir dung, sau d6 thay thé s& xay ra toan cuc, nghia 1 no6 s& duoc ap dung trong toan
bo tai liéu. ngoai ra chi truong hop dau tién duoc thay thé:

$ cat shopping.txt
Product Quantity  Unit Price Total Cost

Apple 2 3 6
Orange 2 .8 1.6
Papaya 2 1.5 3
Chicken 3 5 15
Cashew 1 10 10

$ sed ‘s/Cashew/Almonds/g’ shopping.txt
Output:
Product Quantity  Unit Price Total Cost
Apple 2 3 6
Orange 2 8 1.6
Papaya 2 1.5 3
Chicken 3 5 15
Almond 1 10 10

Lénh s dugc thay thé Cashew boi Almonds. Co g thanh phan cudi chi ra né duoc cho
phép ap dung toan cuc. Ngoai ra n6 sé chi duoc ap dung dbi véi ky tu dau tién phu hop.
Theo 1énh thay thé s& duoc thay bang hai ky tu thanh phan tai cudi dong phu hop dau
tién.
$ sed ‘s/[0-9] [0-9] $/&.5/° shopping.txt
Pham vi cac dong da chon: dau phay
Pé str dung hiéu qua sed, ta phai hiéu rd vé dinh nghia pham vi. Pham vi 13 kiéu hai dia
chi trong mot file nhu sau:
e Pham vi v6i cac so:
‘6d’: pham vi ctua 6 dong
“3,6d’: pham vi tir dong 3 dén dong 6
e Pham vi véi mau:
‘/patternl/,/pattern2/



Cai ndy s& x4c dinh pham vi cua tat ca cac dong gitra mau 1 (patternl) va mau 2
(pattern2). ta c6 thuc hién xac dinh pham vi véi cach két hop ca hai, do 1a, ‘/pattern/,6’.
Cai ndy x4c dinh pham vi ctia cac dong giira mau va dong 6.

Nhu dé cap, ta co thé x4ac dinh pham vi nhu s6, mau hoic két hop ca hai.
VD:
$ cat country.txt

Country Capital ISD Code

USA Washington 1

China Beijing 86

Japan Tokyo 81

India Delhi 91

$ sed -n ‘/USA/, Japan/p’ country.txt
Két qua ctia cau 1énh

USA Washington 1

China Beijing 86

Japan Tokyo 81
Trong vi du tt ca cic dong gitta dia chi bat dau 1a USA va cho dén ky tu mau 1a Japan
s€ duoc in trén man hinh
VD:

$ sed -n ‘2,/India/p’ country.txt
Két qua s& 1a

USA Washington 1

China Beijing 86

Japan Tokyo 81

India Delhi 91
Trong vi du nay dong 2 dén ky ty miu 1 India dugc in trén man hinh
VD:

$ sed ‘/Apple/, /Papaya/s/$/** Out of Stock **/” shopping.txt
Két qua cau 1énh 1a:
Product Quantity Unit Price Total Cost

Apple 2 Orange 2 3 6** Out of Stock **
Orange 2 .8 1.6** Out of Stock **
Papaya 2 1.5 3** Out of Stock **

Chicken3 515

Cashew 1 10 10

Trong vi du nay, tat ca cac dong giita Apple va tir mau Papaya, dong cudi s& bi thay thé
boi chudi the ** Out of Stock ok

Chinh stra cac text khac nhau:

Néu ta mudn soat théo hiéu qua hon bé 1 cau 1énh, ta c6 thé sir dung cau 1énh -e. Tt ca
1€nh soan thao phai dugc tach bi¢t boi 1€nh -e véi khoang cach mau trude khi tai dén
dong tiép theo véi khoang trong mau



VD: véi file shopping vi du trén.
$ sed -e ‘5d’ -e ‘s/Cashew/Almonds/’ shopping.txt
két qua cua cau 1énh
Product Quantity Unit Price Total Cost
Apple23 6
Orange 2 .8 1.6
Papaya2 1.53
Almonds 1 10 10
ban dau, 1énh dé xba dong thtr 5 dugc goi, sau do, 1¢nh thay thé dé thay Cashew bﬁng
Almonds dugc xur 1y
Doc tir file - Iénh r
Néu ta mubn nhap text vao file tur mot file khac, cach thyc hién dugce xtr 1y béi sed, sau
d6 ta co thé sir dung 1énh r. ta c6 thé nhap text tir mot file khac dén noi xac dinh.
VD:
$ cat new.txt
sk sk sk st sfe st sie sfe st sk st sk sk sk sk sk sk sk sk sk sk sk sk skeoskeoskeoskeskeskeskeskeskosk

Apples are out of stock
sk sk sk st sfesfeosie s st sk st sk sk sk sk sk sk sk sk sk sk sk sk skeoseoskeoskeskeskeskeskeskosk

$
$ sed '/Apple/r new.txt' shopping.txt

Két qua dong 1énh

Product Quantity Unit Price Total Cost
Apple 23 6

sk sk sk sk sfeoskeo sk st st sk sk sk sk sk sk s sk sk sk sk sk st sk sk sk sk skeske sk sk skesk sk

Apples are out of stock
sk sk sk sfe sfe sk ske sk sk sk sk sfe sk sk sk sk s sk sk sfe sk sk sk sk seoskeoske sk skeoskeoske sk sk
Orange 2 .8 1.6
Papaya2 1.53
Chicken 3 5 15
Cashew 1 10 10
Giai thich két qua trén, 1énh sed di thém noi dung cua file new.txt sau dong c6 ky tur
mau Apple
Ghi vao file - Iénh w
Lénh sed cho phép ghi 1a w. sit dung 1énh nay, ta c6 thé ghi nhiéu dong tir mét file khac
vao file.tmp
VD: ta co6 file new.txt khong c6 ky tu
$ sed -n ‘/Chiecken/w new.txt’ shopping.txt
$ cat new.txt
Chicken 3 5 15



Sau lénh w, ta xac dinh dong mudn chuyén sang file, trong vi du 14 in dong c6 Chicken
vao file new.txt
Két thiic - Lénh a
Lénh a str dung dé két thac. Khi l1énh append duoc st dung, nd két thuc sau dong co6 tr
khoa mau khi khép, dau gach chéo ngugc phai duge dit ngay sau 1énh a.
VD: vai file shopping.txt
$ sed ‘/Orange/a\
*** Buy one get one free offer on this item ! ***’ shopping.txt

dong chir mai ***. .. *** 13 két thucsau dong chura tir khoa mau Orange

Chén - Iénh i
Lénh i duoc st dung dé chén chit trude dong co6 tur khoa mau. Khi ta st dung 1énh
append, mot dong chir méi duge chén sau dong hién tai n6 trong ving dém mau. C4i nay
1énh tuong tu dau gach chéo nguoc phai dat sau 1énh 1.
VD: Ap dung véi file shopping.txt
$ sed ‘/Apple/i\
New Prices will apply from Next month ! © shopping.txt
Két qua cta 1énh
Product Quantity Unit Price Total Cost
New Prices will apply from Next month !

Trong vi du dong New Prices will be applied from next month! dugc chen trude dong
chtra tir khoa mau Apple. Kiém tra 1énh i va dau gach chéo bén phai.
Thay d6i - 1énh ¢
Lénh ¢ command 1a 1énh thay d6i. N6 cho phép sed diéu chinh hoic thay d6 text cii
thanh text mai. text cti dugc ghi de boi text moi:
VD vai file shopping.txt

$ sed ‘/Papaya/c\

Papaya is out of stock today !’ shopping.txt

Két qua cau 1énh
Product Quantity  Unit Price Total Cost
Apple 23 6
Orange 2 .8 1.6
Papaya is out of stock today !
Chicken 3 515
Cashew 1 10 10
Trong vi du, gdm toan bd cac dong trir Papaya duoc thay bang dong méi “Papaya is out
of stock today! .”
Bién doi - 1énh y



Lénh transform twong tu 1énh tr ctia Linux. Céc ky tu duoc chuyén nhu chudi nbi tiép. vi
du y/ABC/abc/ chuyén chir thuong abc thanh chir hoa ABC.
VD 4p dung ddi v6i shopping.txt
$ sed
‘2,4y/abcdefghijklmnopqrstuvwxyz/ ABCDEFGHIJKLMNOPQRSTUVWXYZ/’
shopping.txt
trong vi du, dong 2, 3, 4 chuyén tat ca ky tu thuong thanh ky tu hoa.
Thoat - 1énh q
Lénh q str dung dé thoat tién trinh khong tiép tuc xur Iy dong tiép theo:
VD véi file shopping.txt
$ sed ‘3q’ shopping.txt
Két qua cta lénh trén
Product Quantity Unit Price Total Cost
Apple 23 6
Orange 2 .8 1.6
Sau khi in dong dau tién dén dong tht 3 sed thoat khoi tién trinh.
Gitr vanhan-1lénhhvag
Ta da théy sed c6 ving dém mau. sed c6 mot hoic nhiéu kiéu cua vung dém goi la
holding buffer. Nhu Iénh h, ta c6 thé chuyén sed luu ving dém mau vao holding buffer.
va bat ctr khi nao ta can dong dugc luu trong ving dém mau, ta c6 thé nhan né bdi 1énh
g, do l1a nhan tr vung dém holding.
$ sed -e ‘/Product/h’ -e ‘$g’ shopping.txt
Két qua cau 1énh trén:
Product Quantity Unit Price Total Cost
Apple 23 6
Orange 2 .8 1.6
Papaya2 1.53
Chicken 3 5 15
Cashew 1 10 10
Product Quantity Unit Price Total Cost
Trong vi du, bao gom tét ca cac dong va dong co ky tw miu dugc luu trong holding
buffer boi 1énh h. Sau d6 cau 1énh soan thao tiép theo thanh phan trong sed 14y dong tir
holding buffer khi dén dong cudi cia file né duoc xuat hién tir holding buffer sau dong
cudi tir file.
Giir va chuyén ddi - 1énh h va Iénh x
Lénh x 1a mot 1énh chuyén dbi. Dé sir dung 1énh nay, ta c6 thé chuyén doi holding buffer
v6i dong hién tai trong ving dém mau.
VD 4p dung véi shopping.txt
$ sed -e ‘/Apple/h’ -¢ </Cashew/x’ shopping.txt
Két qua cta lénh trén
Product Quantity Unit_Price Total Cost
Apple 236



Orange 2 .8 1.6
Papaya2 1.53
Chicken 3 515
Apple23 6
Trong vi du ndy, dong véi tir khda mau Apple duoc luu trong holding buffer. Khi mau
v6i Cashew duge tim thay, dong nay s& duoc ddi thanh dit liéu holding buffer.
sed scripting
file sed script bao gdbm mot danh sach cua 1énh sed trong mot file. Bé chuyén Iénh sed
thanh mot file, ta phai s dung tuy chon -f trudce tén script file. Néu lénh sed khong
khong dugce tach thanh mot dong, thi tat ca cac cau 1énh phai dugc tach biét boi dau
Ta phai chu y dau hieuj nay phai khong dugc c6 khoang trang sau mdi cau 1énh trong
file sed script; néu khong sed s& xuat hién 16i. sed 14u tat ca cac dong trong ving dém
mau va sau d6 no s& xur 1y tat ca cac cau 1énh trén dong d6. sau d6 dong duoc xir 1y, tiép
theo s& duoc tai 1én viung dém mau. dé tiép tuc cua bat ¢t 1énh sed nao, néu nd khong
thé duoc dit trén mot dong, ta can thém mot dau gach vao cudi cia dong dé chuyén sang
dong mai.
VD: véi file shopping.txt

$ cat stock
Két qua Iénh trén nhu sau
# This is my first sed script by :
11\
Stock status report
/Orange/a\
Fresh Oranges are not available in this season. \

Fresh Oranges will be available from next month
/Chicken/c\

**********************************************************\

€6, 9

We will not be stocking this item for next few weeks.\
sk sk sk sk sfe sfe sie st st sk sie sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskeoskeoskeskeoskeoskeoske sk skeoske sk sl siesie ek ok skoskoskoskoskoskoskosk

$d
Nhép cau 1énh tiép theo
sed -f stock shoppingl.
két qua 1énh trén nhu sau
Stock status report
Product Quantity Unit Price
Apple 200 3
Orange 200 .8
Fresh Oranges are not available in this season.
Fresh Oranges will be available from next month
Papaya 100 1.5

sk sk sk sk sfe sk s sie sfe st sk st sk sk sk sk sk s s sfe s s sie s sk sk sk sk sk sk sfeosk s st s ke sfe ke sl sk sk sk sk sk sk sk sk sk sk skeske ks skosk

We will not be stocking this item for next few weeks.



sk sk sfe ke sk s st sfe sk sk sfe sk sk s ke ske sk st sk sk sk s sk sk s sie sk sk sk sk sk sk s ke sk skt she st sk sfe sk sk st sl skeoske sk steosk skt sk sk sk ok

Cashew 50 10
Trong script nay, cac budc xu ly nhu sau:
1. dong co6 ky hi€éu comment c6 1a dau #
2. Lénh 1i\ chuyén sed dé chén text tiép theo dong s6 1.
3. Lénh /Orange/a\ chuyén sed dé két thiic text tiép sau dong chtra tir khoa mau
Orange
4. Lénh /Chicken/c\ chuyén sed dé thay thé dong c6 chtra tir khoa mau checken bai
dong tiép theo.
5. Lénh cudi cung, $d truyén sed dé x6a dong cudi cing cia file ngudn
Str dung awk
awd 1a mot chuong trinh, dé lam chii ngdn ngit lap trinh dé chuyén doi xtr Iy dit lidu va
tao bao cao.
Phién ban GNU cua awk la gawk.
awk xtr 1y dit li€u, no6 c6 thé dugc nhan tir mot chuan input, input file hodc nhu mot
output ctia chuong trinh hay tién trinh khac.
awk xtr 1y dit liéu twong duong sed, nhu nhitng dong bang mot dong. Tién trinh nay tat
ca cac dong dé xac dinh mau va chuyén thanh hanh dong dac biét. néu mau duoc xac
dinh, sau d6 thét ca cac dong xac dinh mau sé& duoc hién thi. néu mau khong duoc xac
dinh, sau d6 hanh dong dac bién s€ duoc chuyén 1én cac dong khac.
Y nghia ciia awk
Tén ctia mdt chuong trinh awk 13 két hop tir thanh phan cta 3 tén tac gia ciia ngodn ngi,
tén 1a Alfred Aho, Peter Weinberger va Brian Kernighan. N6 khong 10 rang tai sao ho
chon tén la awk trong kaw hoac wak!
Str dung awk
Céc budc khac nhau dé st dung awk:
e (Cu phép chi st dung mau:
$ awk ‘pattern’ filename
Trong trudng hop ndy tat ca cac dong chira mau s& dugc in.
e Cu phap chi sir dung hanh dong (action):
$ awk ‘{action}’ filename
Trong trudng hop ndy action s& duoc cho phép trén tat ca cac dong
e Cu phap str dung mau va hanh dong:
$ awk ‘pattern {action}’ filename
Trong trudng hop niy hanh dong s& dugc cho phép trén tat ca cac dong chua ky tur
mau.
Nhu da thay & trén cdu triic awk bao gom mau, hanh dong, hoic két hop ca hai.
Action s€ duoc dat trong nhon {} . Action cd thé bao gém nhiéu cau lénh duge ngan
cach boi dau chdm phay hodc dong méi.
Lénh awk c6 thé duoc dung trén dong 1énh hodc trong file awk script. input lines c6 thé
nhan duoc tir keyboard, pipe | hoac mot file.



Dir liéu nhap tur file
Mot vai vi du stir dung ct phap str dung dir li¢u dau vao ti file:
$ cat people.txt

Bill Thomas 8000 08/9/1968

Fred Martin 6500 22/7/1982

Julie Moore 4500 25/2/1978

Marie Jones 6000 05/8/1972

Tom Walker 7000 14/1/1977

$ awk ‘/Martin/’ people.txt
két qua cau lénh trén
Fred Martin 6500 22/7/1982
N6 in mot dong chua tir khda mau Martin (ct phap chi sit dung mau)
VD vai file people.txt
$ awk ‘{print $1}’ people.txt
Két qua cta 1énh trén
Bill
Fred
Julie
Marie
Tom
Lénh awk in trudng dau tién cua tat ca cac dong tir file people.txt (ct phap chi sir dung
hanh dong)
VD vai file poeple.txt
$ awk ‘/Martin/{print $1, $2}’ people.txt
két qua cua 1énh
Fred Martin
Lénh in truong thir nhat va trudng thir hai cia dong ¢ tir mau Martin
Dir li€éu nhap tir Iénh
Ta c6 thé str dung output ciia bt cit cdu 1énh ndo cta 1énh Linux nhu dir liéu dau vao
ctia chuong trinh awk. Ta can st dung pipe dé giri mot output cta cau 1énh khac nhu mot
dira liéu dau vao (input) dén chuong trinh awk.
Cu phap nhu sau:
$ command | awk ‘pattern’
$ command | awk ‘{action}’
$ command | awk © pattern {action}’
VD: vai file people.txt nhu vi du trude
$ cat poeple.txt | awk ‘$3 > 6500’
két qua cau 1énh trén
Bill Thomas 8000 08/9/1968
Tom Walker 7000 14/1/1977
Lénh in tat ca cac dong co trudong thi 3 lon hon 6500.



VD véi file people.txt nhu vi du trude
$ cat people.txt | awk ‘/1972$/{print $1, $2}°
két qua cua 1énh trén
Marie Jones
Lénh in hai truong 1 va 2 nhimg dong, vé6i didu kién mau 1a 1972:
$ cat people.txt | awk ‘$3 > 6500 {print $1, $2}°
Lénh in truong 1, 2 cia dong, néu c6 trudng 3 1én hon 6500.
awk 1am viéc nhwr thé
Pé hiéu chuong trinh awk xir 1y tat ca cac dong nhu thé nao ta s& xem xét file don gian
sample.txt:
$ cat sample.txt
Happy Birth Day
We should live every day.
xem x¢ét cau 1énh sau:
awk “{print $1, $3}’ sample.txt
Hinh dudi mo ta awk s€ xur Iy cadc dong 1énh trong RAM:
$0: Happy Birth Day
$1: Happy
$2: Birth
$3: Day
Giai thich:

e awk doc mot dong tu file va gan n6 vao bién ndi bd goi la $0. TAt ca ca dong goi
la bang ghi. nhu mac dinh tat ca cac dong 1a duoc két thic nhu mot dong mai.

e Sau d6 tit ca cac bang ghi hodac dong duogc chia trong céc tir hodc trudng. Tat ca
cac tir dugc luu dang s6 cua bién $1, $2 va tiép tuc. N6 cd duge luu nhu 100
truong voi bang ghi.

e awk co bién noi bo  goi la IFS (Internal Field Separator). IFS la khoang trang binh
thuong. Khoang trang bao gdm tabs va spaces. Cac trudng s& duogc chia tach boi
IFS. Néu ta mudn trudng hop déc biét khong phai IFS nhu dau hai cham trong file
/etc/passwd, sau do ta s€ can truong hop dac bi¢t trong dong 1énh awk.

Khi awk kién tra mot hanh dong nhu  {print $1, $3}°, n6 s& cho awk biét in truong thu
nhat va tht ba. Céc trudng s& duoc chia bai khoang trang. Lénh s& dugc coi nhu mot
budc:
$ awk “{print $1, $3}’ sample.txt
Két qua lénh trén la:
Happy Day
We live
Giai thich két qua du ra nhu sau:

e D6 1a mot hodc vai bién ndi bd goi 1a Output Field Separator (OFS). N6 ¢o
khoang tréng binh thudng. nd s& duoc st dung dé chia tach cac trudng, trong khi
in nhu mot output.



e Thu nhét dong dau tién 1a mot tién trinh, awk tai dong tiép theo trong $0 va nd

tiép tuc nhu cach dé cap o trén.
Lénh awk tir bén trong mot file
Ta c6 thé luu 1énh awk thanh mot file. ta s& can st dung tuy chon -f trude khi su dung
tén file awk script dé chuyen vé str dung file awk script dé khai bao véi tat ca cac tién
trinh. awk s& copy dong dau tién tir file dit liéu dé xir Iy nhu bién mic dinh $0, sau d6 nd
s& cho phép tt ca cac tién trinh gidi thiéu nhu mot bang ghi. né s& huy bang ghi va tai
dong tiép theo ¢ file dir liéu. Bang cach nay, no sé xir Iy dén dong cudi cung cua file dir
liéu. Néu action khong dugc xac dinh, cac dong phu hop véi mau sé duge in ra man
hinh. Néu mau ko phu hop (khong tring méi dit liéu trong file) sau d6 action xac dinh
cling s& duoc chuyén 1én tat ca cac dong cua file dit lidu.
Vi du: voi file poeple.txt vi du trude

$ cat awk_script

/Martin/{print $1, $2}
Nhép Iénh tiép theo nhu sau:

$ awk -f awk_script people.txt
Két qua caa lénh trén nhu sau
Fred Martin
Lénh awk file bao gdm tir khoa miu Martin va n6 xac dinh hanh dong cua viéc in truong
1, truong hai cta dong, phu hop voi mau Do viy né s& duogc tin truong thir nhat va
trudong thar hai ctia dong, bao gdm mau Martin.
Bang ghi va truwong
Tat ca cac dong két thiic boi mot dong méi goi 13 bang ghi va tat ca cac tir dugc chia boi
khoang tring goi 14 trudng. ta se hoc nhiéu hon vé ching trong phan nay.
Records
awk khong thay truong nhu mot ludng dit lidu lién tuc cua dir liéu; nhung no xu 1y file
theo dong, hét dong nay dén dong tiép theo. Tat ca cac dong két thuc boi mot ky hiéu
dong mai. N6 sao chép tat ca cac dong trong internal buffer goi 1a bang ghi.
Ky hi¢u bang ghi
Maic dinh, mot dong mdéi hodc gia tri tra vé 12 mot ky hiéu input ban ghi va ky hiéu
output ctia bang ghi. Ky hiéu input bang ghi dug duoc luu tring bién build-in RS, va ky
hiéu output bang ghi duoc luu trong ORS. Ta ¢6 thé chinh sita ORS va RS, néu c¢6 yéu
cau.
Bién $0
Noi dung ctia dong dugc sao chep vao buffer, nhu mot ban ghi, né dugc goi la $0.
Vi du: vai file people.txt & vi du trude

$ awk “{print $0}’ people.txt
Két qua Iénh trén nhu sau
Bill Thomas 8000 08/9/1968
Fred Martin 6500 22/7/1982
Julie Moore 4500 25/2/1978
Marie Jones 6000 05/8/1972



Tom Walker 7000 14/1/1977
Lénh in tit ca cac dong cua file text. twong tu két qua c6 thé duge thiy boi cau 1énh sau:
$ awk ‘{print}’ people.txt
Bién NR
awk c0 trong bién build-in goi 1a NR. N6 luu sb bang ghi. Ban dau gia tri luu trong NR
12 1. Sau d6 n6 s& duoc ting 1én theo mdi mot bang ghi méi.
Vi du: vai file people.txt
$ awk “{print NR, $0}’ people.txt
Két qua cia lénh trén 1a:
Bill Thomas 8000 08/9/1968
Fred Martin 6500 22/7/1982
Julie Moore 4500 25/2/1978
Marie Jones 6000 05/8/1972
Tom Walker 7000 14/1/1977
$ awk ‘{print NR, $0}’ people.txt
Két qua 1énh trén 1a
1 Bill Thomas 8000 08/9/1968
2 Fred Martin 6500 22/7/1982
3 Julie Moore 4500 25/2/1978
4 Marie Jones 6000 05/8/1972
5 Tom Walker 7000 14/1/1977
Lénh s& in tit ca cac bang ghi voi sO bang ghi bat dau tir $0, Cai nay duoc luu trong NR.
Ly do ta thay 1, 2, 3 va tiép tuc trudc tit ca cac dong output.
Truong
Tat ca cac dong goi 1 bang ghi va tit ca cac tir trong bang ghi goi 1a trudng. Mic dinh
cac tu hoac truong dugc chia tac bédi khoang tréng, d6 1a ddu cach hodc tab. awk c6 mot
bién built-in n6i b goi 13 NF, no s& luu theo s6 truong. Kiéu cta trudng, so truong toi
da s¢€ 1a 100, cai nay phu thudc vao thuc hién. Theo vi du c¢6 5 bang ghi va 4 trudong
$1 52 83 $4
Bill Thomas 8000 08/9/1968
Fred Martin 6500 22/7/1982
Julie Moore 4500 25/2/1978
Marie Jones 6000 05/8/1972
Tom Walker 7000 14/1/1977
$ awk “{print NR, $1, $2, $4}’ people.txt
Két qua cau 1énh
1 Bill Thomas 08/9/1968
2 Fred Martin 22/7/1982
3 Julie Moore 25/2/1978
4 Marie Jones 05/8/1972
5 Tom Walker 14/1/1977
Lénh da in s6 bang ghi va so trudng 1, 2 va tiép theo trén man hinh



Diu ngiin cach truong
Tt ca cac tir dugc ngin cach bai dau cach. ta s& hoc hoc nhiéu hon vé chiing trong phan
nay.
Nhap ngan cach truwong
Ta d4 thao luan nhap dau ngan cach trudng 1a khoang tring, theo mic dinh. Ta c6 thé
thay d6i IFS dén gia tri khac trén cau lénh hodc sir dung ¢t phap BEGIN. ta cin sir dung
tiy chon -F dé thay d6i IFS.
Vi du: voi cau 1énh people.txt
$ cat people.txt
Lénh sé tra vé két qua
Bill Thomas:8000:08/9/1968
Fred Martin:6500:22/7/1982
Julie Moore:4500:25/2/1978
Marie Jones:6000:05/8/1972
Tom Walker:7000:14/1/1977
awk -F: ‘/Marie/{print $1, $2} people.txt
Lénh sé tra vé két qua
Marie Jones 6000
Ta da st dung tuy chon -F dé xac dinh diu (1) nhu nd1 dung IFS mac dinh, IFS. Do vay
no6 sé& in trudng 1 va truong 2 ciia cac bang ghi trong ky tw mau Marie phut hop. Ta c¢6 thé
xac nhan sy kién hon mot IFS trén dong Iénh nhu sau:
$ awk -F ‘[ :\t]” “{print $1, $2, $3} people.txt
Lénh s& str dung d4u cach, ddu hai chdm, va ky tu tab nhu mot truong phan cach hodc
IFS.
Miu (patterns) va Hanh ddng (actions)
Trong khi thuc Iénh str dung awk, ta can dinh nghia mau va hanh dong. hoc vé ching
trong phan
Patterns (Tir khéa mau)
awk str dung mau dé diéu khién tién trinh cia hanh dong. Khi mau hoic biéu thic chinh
quy duoc tim thay trong bang ghi, sau d6 hanh déng duoc chuyén hodc néu khong action
duogc dinh nghia awk s€ in dong trén man hinh.
Vi du vai file people.txt
$ awk '/Bill/ people.txt
Dit liéu dau ra cau 1énh trén 1a
Bill Thomas 8000 08/09/1968
Trong vi dy, khi tir khoa mau Bill duoc tim thay trong bang ghi, bang ghi d6 duoc in ra
man hinh
$ awk ‘$3 > 5000’ people.txt
1énh trén tra két qua 1a:
Bill Thomas 8000 08/9/1968
Fred Martin 6500 22/7/1982
Marie Jones 6000 05/8/1972



Tom Walker 7000 14/1/1977
Trong vi du trén khi truong 3 16n hon 5000, bang ghi d6 dugc in ra man hinh.
Hanh dong (Action)
Hanh dong chuyén khi yéu cdu mau duoc tim thay trong bang ghi. Hanh dong duoc dat
trong ddu ngodc nhon nhu ¢ {‘and’}’. Ta c6 thé xac dinh 1énh khac nhau trong cung mot
dau ngodc nhon; nhung né phai phan cach béi mot diu cham phay.
Cu phép nhu sau

pattern{ action statement; action statement; ..}

or
pattern
{ action statement
action statement

}
Vi du nhan duoc mot y tudng tot hon:

$ awk ‘/Bill/{print $1, $2 “, Happy Birth Day!”}’ people.txt
Két qua cau 1énh trén:
Bill Thomas, Happy Birth Day !
Bat ky khi na mot bang ghi bao gdbm mau Bill, awk chuyén hanh dong in truong 1,
truong 2 va in tin nhan Happy Birth Day.
Biéu thirc chinh quy (Ky tw dac biét)
Bleu thue chinh quy 1a mot mAau bao gdm dau gach cheo. Biéu thirc chinh quy c6 thé bao
go6m ky tu dic biét. Néu mau phu hop vai bat ky chudi trong bang ghi, khi d6 diéu kién
la ding va lién két bat ky hoat dong, néu van dé néu trén s& duoc thuc hién. Néu khong
c6 hanh dong duoc xac dinh, don gian 1a bang ghi dugc in ra man hinh.
Ky tu dic biét sir dung trong awk biéu thirc chinh quy c6 trong bang sau:

Metacharacter What it does
dai dién thay thé 1 ky tu

* dai dién thay thé rong hoic 1 hodc nhiéu ky tu phu hop

A bat dau cta chudi

$ Két thic cua 1 chudi

+ Mot hodc nhiéu cua ky tu dugc thay thé

? Rong hoiic mot ky tu duge thay thé

[ABC] Mot ky tu bat ky trong bo ky tu A, B hodc C duoc thay thé

[*"ABC] Mot ky tu bat ky khong thudc bo ky tu A, B hodc C dugc thay thé

[A-Z] Mot ky tu bat ky trong bang chit cai dugc thay thé

alb a hodc b duoc thay thé

(AB)+ Mot ho;ic nhiéu bo cua AB; nhu AB, ABAB, va tiép theo duoc
thay thé




\* Mbt ddu hoa thi theo nghia den dugc thay thé

& Str dung dé dai dién cho mot chudi khi tim théy trong tim kiém
chuoi

Trong vi du sau, tit ca cac dong bao gom biéu thirc chinh quy “Mooore” s& dugc tim va
pht hop vé6i truong 1 va hai ctia bang ghi s& dugc hién thi trén man hinh:

$ awk ‘/Moore/{print $1, $2}” people.txt
két qua cua 1énh trén nhu sau
Julie Moore
Viét file awk script
Bt ky khi nao ta can viét nhiéu miu va hanh dong trong mot cau, sau do thuan ti¢én hon
khi viét mot script. File script s& bao gdm méau va hanh dong. Néu nhiéu cau 1énh trén
mot dong, né phai duoc ngin cach bai ddu chim phay ngoai ra ta can viét chung trén
dong riéng biét. Dong comment s& bat dau bang cach st dung ky tu (#)
Vi du st dung people.txt

$ cat people.txt
Bill Thomas 8000 08/9/1968
Fred Martin 6500 22/7/1982
Julie Moore 4500 25/2/1978
Marie Jones 6000 05/8/1972
Tom Walker 7000 14/1/1977

$ cat report
/Bill/{print "Birth date of " $1, $2 " is " $4}
/Nulie/{print $1, $2 " has a salary of $" $3 "."}
/Marie/ {print NR, $0}
Nhap Iénh tiép theo nhu sau:

$ awk -f report people.txt
Két qua:
Birth date of Bill Thomas is 08/9/1968
Julie Moore has a salary of $4500.
4 Marie Jones 6000 05/8/1972
Trong vi du 1énh awk theo boi tily chon -f, dic biét file script nhu bang ghi va xtr 1y tat
ca Iénh trén file text people.txt.
Trong script ndy, biéu thtrc chinh quy Bill phul hop, sau dé in text, truong 1, truong 2 va
in thong tin ngay sinh. Néu biéu thire diéu kién Julie phii hop chd bat dau cta dong, sau
d6 in thong tin tién lwong. Néu biéu thirc diéu kién Marie phu hop, thi in s6 bang ghi NR
va in hoan thién bang ghi.
Sir dung bién trong awk
Ta ¢6 thé khai bdo mot bién trong awk script, khong c6 sy kién khéi tao. Bién c6 thé 1a
kiéu chudi, s6 hodc s thap phan va cac loai khac. N6 khong yéu cau khai bao kiéu bién
nhu ngdn ngir 14p trinh C. awk s& tim ra loai bién theo kiéu dir liéu bén phai ctia n6 trong
qua trinh khéi tao hoac cach st dung no trong script.
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Céac bién chua duoc khoi tao s& co gia tri 13 0 hodc chudi s& cé gia tri 1a null nhu “”, phu
thudc cach sir dung bén trong scripts:
name = “Ganesh”

tén bién 1a kicu string:

j++
bién j 1a mot s6. Bién j dugc khoi tao tir 0 va tang moi lan 1 don vi:
value = 50

Gia tri cta bién 1a mét sd véi gia tri ban dau 1a 50
K§ thuat dé chinh sira bién kiéu chudi thanh kiéu s6 nhu sau:

name + 0
K§ thuat dé chinh sira bién kiéu sé thanh kiéu chudi nhu sau:

value “”
Nguoi ding dinh nghia bién c6 thé chuyén thanh chit, s6 va gach dudi, bién khong thé
bat dau v4i mot chir sd.
Ra quyét dinh sir dung mot ham if
Trong chuong trinh awk, ham if st dung ra quyét dinh. ¢t phap nhu sau:

if (conditional-expression)

actionl
else
action2

Néu diéu kién 1a true, thuc hién actionl, else thuc hién action2. Cai nay gén giéng ciu
tric ngon ngtr lap trinh C.
Vi du st dung ham if trong 1énh awk nhu sau:

cat person.txt
Lénh awk v61 ham 1f nhu sau:

awk '{

if ($3 > 7000) {print "person with salary more than 7000 is \n", $1, "", $2;}

}' person.txt
Két qua lénh trén la:
person with salary more than 7000 is
Bill Thomas
Trong vi du trén, truong 3 dugc check, néu 16n hon 7000 trong tit ca cac bang ghi. Néu
truong 3 16n hon 7000 & bang ghi nao sau d6 in tén cua nguodi trong bang ghi do va gia
tri cua truong 3 dugc hoan thanh.
Str dung vong lap for
Vong lap for sir dung dé thuc hién mot sé hanh dong lip di lip lai. ca phap nhu sau:

for (initialization; condition; increment/decrement)

actions
Ban dau, mot biét duoc thiét 1ap. Sau do duoc kiém tra diéu kién, néu gia tri tra vé 1a
true thuc hién action hodc nhiéu action trong ngodc nhon. Sau do, bién ting hodc giam.
kiém tra lai diéu kién. Néu diéu kién tra vé gia tri true, cac actions duoc thyc hién,
nguoc lai vong lip két thic.



Vi du Iénh awk sir dung vong lap for nhu sau:

awk '{for (i=1; i<=NF; i++)print NF, $1 }' person.txt
Ban dau, bién i duoc th1et 1ap gia trj 1. sau d6 kiém tra diéu kién dé biét i nho hon NF.
Néu gia tri tra vé 1a true, sau d6 thuc hién in (action) NF va truong 1. Sau d6 i duoc ting
1én 1. thue hién lai viéc kiém tra diéu kién nho hon NF gia tri tra vé 12 true hodc false.
Néu 1a true, s& thuc hién in lai NF va truong 1; nguoc lai sé két thac vong 1ap.
Str dung vong lap while
Tuong tu ngdn ngit 1ap trinh C, awk c6 vong 1dp while dé thyc hién nhitng cong viée lip
di 1ap lai. while s& kiéu tra diéu kién. Néu diéu kién tra vé gia tri true (thoa min diéu
kién) action dugc thuc hién. Néu diéu kién tra vé gia tri false, s€ két thuc vong lap.
Cu phép vong lap while

while(codition)

actions

Vi du sir dung vong 1ap while trong 1énh awk nhu sau:

$ cat people.txt

$ awk “{ i=1; while (i<=NF) {print NF, $i; i++}} person.txt
NF 1a s6 cac trudng trong bang ghi. Bién i thiét 1ap gia tri ban dau 1a 1. Sau dé, cho dén
khi 1 nhé hon hoac béng NF, hanh dong in s& duogc thuc hién. Lénh print s€ in cac truong
trong bang ghi tir file person.txt. Trong vi du i mdi lan s& ting 1. cdu tric while sé& thuc
hién lai cho dén khi i nhé hon hoic bang NF.
Str dung vong lap do while
Vong lap do while is twong tu nhu vong lip while; nhung khac ¢ chd néu diéu kién 1a
gia trj true, khi thuc hién xong action s& duoc thuc hién khong gidng vong lip while.
Cu phap nhu sau

do

action

while (condition)
Sau khi thuc hién action hic nhiéu 1énh, kiém tra diéu kién lai. Néu diéu kién tra gia tri
true, sau d6 action dugc thuc hién lai, nguoc lai vong 1ap sé€ két thuc.
Vi du str dung vong 1dp do while

$ cat awk_script

BEGIN {

do {

++X

print x

} while (x <=4)

}
thuc hién goi script b?mg 1énh sau:

$ awk -fawk_script
két qua tra vé cua 1énh trén nhu sau:
1
2



3

4

5

Trong vi du, x dugc tang dén 1 va gid tri cua x dugc in. sau do kiém tra diéu kién dé théy
x nhé hon hoac bﬁng 4, Néu diéu kién tra vé gia tri true, thuc hién lai hanh dong.

Téng két chwong

Trong chuong ny, ta hoc vé biéu thirc chinh quy va cach st dung sed va awk dé xir Iy
text. Ban hoc cau 1énh mo rong va str dung tily chon bang nhiéu vi du dé st dung sed va
awk. Trong vi du, gia tri ctia x duoc dit trong phan than cua vong lap st dung tu dong
tang. Phan than cua vong 1ap thuc hién mot’ 1an va biéu thirc duoc danh gia.



