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Loi n6i dau

Tai liéu nay dugc bién soan nham phuc vu cho mén hoc Hé diéu hanh Unix (Phén thuc
hanh) tai Pai hoc Thang Long. N§i dung tai li¢u deé cap tdi cac khai niém co ban vé Linux,
Shell va dic biét nhan manh vao khia canh thuc hanh trén Bourne Again Shell-BASH.
Nhing ndi dung duoc trinh bay bao gdm: cic 1énh thao tic co ban trén shell, lap trinh
shell, filter va mot s6 tién ich khac nhu gawk, vi, emacs...

DPé nim duoc tot ndi dung tai li€u, hoc vién can cb nhitng kién thtrc co ban ciia mdn hoc
Nhap mon Khoa hoc may tinh.

Tai li€éu tham khao:

1. Richard Petersen, Linux: The Complete Reference, McGraw-Hill, 1996.

2. http://www.linux.org

3. http://www.computerhope.com/unix/overview.htm
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1. Gi6i thiéu Linux va Shell

1.1. Hé diéu hanh, Unix va Linux

Hé diéu hanh 1a mot thanh phan rat quan trong trong mot hé thong may tinh. Nho né ma
ngudi dung c6 thé sir dung may tinh mot cach don gian. Vé ban chat, hé diéu hanh 1a mot
phan mém hé thdng co vai trd quan 1y tit ca cac phan cimg ciing nhu phan mém may tinh.
N6 xir 1y truc tiép trén cac phan cimg nhu bo nhd, CPU, ban phim, 6 dia... va phan phéi tai
nguyén may tinh cho cac chuong trinh tmg dung. Tat ca cac chuong trinh tmg dung nhu
soan thao van ban, tro choi, nghe nhac... déu dugce thuc thi thong qua hé diéu hanh.

Application
Operating System

Hardware
Keyboard

Printer

Cho dén nay da co rat nhiéu hé diéu hanh duoc tao ra nhu MS-DOS, MS-Windows, Unix,
Mac OS... va mdi loai c¢6 nhiing dic tinh khac nhau. Hé diéu hanh Unix ra doi vao nim
1969 va dugc phd bién tir diu nhimg nim 1970, cac tac gia cua nd 1a Ken Thompson va
Dennis Ritchie tai AT&T Bell Labs. Dya trén phién ban Unix ddu tién nay, cac nha nghién
ctru tai Pai hoc California, Berkeley da thém vao nhiéu dic tinh méi va cho ra doi phién
ban Unix BSD vao niam 1975. Nhiéu t6 chuc khéac ciing phat trién cac phién ban Unix cua
riéng minh nhu Xenix, System V, UnixWare, AUX...

Linux ra doi tir mot du an cua sinh vién Linus Torvald tai Pai hoc Helsinki. Muc dich cua
Linus 1a tao ra mot phién ban Unix hi¢u qua cho cac may PC. Puoc két hop tir 161 (kernel)
ciia Linus va cac chuong trinh hd trg ctia nhém GNU, phién ban Linux 0.11 dau tién da
xuét hién vao nim 1991. Sau d6 Linux dugc phé bién rong rai trén Internet va sau nhiéu
nam, nhiéu 1ap trinh vién trén thé gidi da cai tién va thém vao cac tinh nang mai cho hé
thong nay. Linux cé tat ca cac tién ich Internet nhu ftp, telnet va bao gdm ddy du cac tién
ich phat trién phﬁn mém nhu trinh bién dich C++, trinh g0 roi. Voi nhirng dac tinh ké trén,
hé théng Linux van dam bao nho gon, nhanh va 6n dinh. O dang don gian nhét né c6 thé
chay mot cach hi€u qua trén b nhé chi c6 4 MB. Mac du dugc phat trién trong mot moi
trudng mé va ty do, Linux ciing tun theo cic chuan ciia Unix, dic biét 1a chuin POSIX.

Gidng nhu Unix, hé diéu hanh Linux duoc chia thanh 4 thanh phan chinh 1a: 15i (kernel),
v6 (shell), cdu truc file (file structure) va céc tién ich (utilities). Loi 1a mot tap hop cac
chuong trinh nén tang, né thuc thi cic chuwong trinh khac va quan 1y cac thiét bi phan cting
nhu 6 dia, may in. V6 la thanh phﬁn giao dién v&i nguoi st dung, né nhan 1énh tr nguoi
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str dung va giri 1énh t6i 18i dé thuc thi. Cau trac file ¢6 vai tro t6 chic luu trix file trén thiét
bi Iuu trir. Trong Linux, cac file dugc t6 chirc nam trong cac thu muc, mdi thu muc lai c6
thé chitra cac thu muc con va file khac.

Tat ca ba thanh phan trén két hop cling nhau dé tao thanh mot cau triic hé diéu hanh co
ban. Dya trén d6 ban c6 thé thi hanh cac chwong trinh, quan 1y file va twong tac véi hé
théng. Thém vao do, Linux con co cac phﬁn mém tién ich (duogc coi la cac dac tinh chuén
ctia hé thdng), d6 13 nhitng chuwong trinh dic biét nhu trinh soan thao, chuong trinh dich,
chuong trinh truyén tin...

1.2. Shell

Shell cung cdp mot giao dién gitta 161 va nguoi sit dung. N6 nhéan 1énh tir nguoi sir dung,
phan tich 1énh va gui 1énh t&i 18i dé thyc thi. Giao dién cua shell rat don gian, né thuong
c6 mot dau nhic ma tai d6 ban sé nhap Iénh vao. Giao dién nay duogc goi la giao di¢n dong
1énh (command line interface). Ngoai ra Linux ciing cung cp mot giao dién d6 hoa (GUI)
X-Windows trén d6 cd cac ctra sO va ban c6 thé ra 1énh béng cach chon vao cdc nat bam,
biéu twong hay thyc don trén nhitng cira s6 d6 thay vi phai go 1énh. Mic du kiéu giao dién
ctra sO rat tién loi va dé dung song né van chi duoc coi 1a mit trude (front) cua shell. Bo
quan ly ctra $O s& gui 1énh ma né nhan dugc trén cac thanh phﬁn dd hoa t6i shell, shell s&
phan tich rdi lai giri cho 15i dé thi hanh.

Hardware

Kernel

Shell

Command Line Interface
hoac
Graphical User Interface

Trén thuc té, shell khong chi c6 chirc nang nhén va thong dich 1¢nh, n6 con cung cép mot
moi truong dé ban co thé ciu hinh hé théng va 1ap trinh. Shell ¢6 ngdn ngi 1ap trinh cta
riéng nd, cho phép ban viét cac chuong trinh dé thuc hién nhiing cong vi¢c phuc tap. Ngon
ngit nay co nhiéu dic tinh cua mot ngon ngit 1ap trinh thong thuong nhu céac cAu tric lap
hay r€ nhanh.

Qua nhiéu nam, da c6 nhiéu loai shell dugc phat trién. Tuy nhién hién nay c6 ba shell
chinh 1a: Bourne, Korn va C-shell. Bourne shell dugc phat trién tai Bell Labs danh cho hé
thdng System V. C-shell dugc phat trién cho phién ban BSD ciia Unix va Korn shell 1a

Trang 6



mot phién ban nang cap tir Bourne shell. Cac phién ban hién nay ctia Unix déu tich hop ca
ba loai shell trén dé cho phép ban lya chon str dung. Tuy nhién, trong Linux thudng cé cac
phién ban cong cong hodc nang cip cia cac shell nay, d6 1a: Bourne Again shell (BASH),
TC-shell (TCSH) va Public Domain Korn shell (PDKSH). Trong d6 BASH 1a shell két
hop nhiéu dic tinh nang cao tur cac loai shell khac. Khi ban khoi dong Linux, ban s€ dugc
dat trong BASH shell, tuy nhién sau d6 ban ciing c6 thé chuyén sang cac shell khac néu
muon.

2. Thao tac co ban trén Shell

2.1. Chuin bi
2.1.1. Ding nhap

Linux 14 hé diéu hanh da nguoi ding va mdi nguoi dung trén Linux dugc thé hién bang
mot tai khoan ding nhap (login account). Tai khoan gém c6 tén ngudi dung (user name)
va mat khau (password). Nhu vdy ban can dugc cap mot tai khoan dé co thé dang nhap
vao Linux, tai khoan nay thuong duoc tao ra boi ngudi quan tri hé thong (administrator).
Khi dang nhap, ban gb vao tén ngudi dung, sau d6 1a mat khau. Chi y rang mat khau s&
khong hién ra khi ban g dé bao dam bi mat cho mat khau.
Vi du:

login: nga

password:
2.1.2. Ciu I¢nh
Sau khi diing nhap thanh cong vao Linux, ban s& thdy mot dau nhic shell (shell prompt)
danh dau vi tri bat diu dong 1énh. Mai shell c6 mot dau nhic riéng va trong BASH thi dau
nhéc 1a ki tu $. Tir ddu nhéc, ban c6 thé g0 cac Iénh dé shell thuc thi. Cau 1énh ma ban g0
duoc tinh tir sau diu nhéc shell.

Vi du: G& 1énh date dé xem ngay thang va gio hién tai

$ date

Fri Sep 23 10:30:21 PST 2005
CAu tric cla Ir,lf)t f:ﬁu 1énh gém tén Iénh (command name), tiép theo ¢6 thé 1a cac tuy chon
(options) va doi s6 (arguments):

$ tén_I¢nh tay chon ddi_so
Chi y: Cac thanh phan trén phai cach nhau it nhat 1a mot khoang trang.
Vidu 1: Lénh chuyén thu muc

$ cd mydir
Vi du 2: Lénh hién thi noi dung thu muc

$Slis

temp tranhanh vanban

Vi du 3: Lénh x6a toan bg thu muc temp
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$rm -r temp

Sau khi g6 1énh va yéu cau thyc thi (bém Enter), shell s& kiém tra xem 1énh d6 c6 ton tai
va hop 1¢ khong, néu hop 1¢ thi cau 1€nh s& dugc thuc hién, néu khong thi shell sé thong
bao 10i.

= Tuy chon va dbi sé

Tuy chon 1a ma bao gém mot hodc nhiéu ky tu xuét hién ngay sau dau (-), n6 thé hién kiéu
thao tac ma 1énh d6 thuc hién. Ddi sd 12 mot hodc nhiéu tir dimg sau cac tuy chon, né cho
biét cau 1énh s& thuc hién trén ddi tuong nao.

Ma&i 1énh c6 cac tiry chon va ddi s6 khac nhau. Dé tra ctru chi tiét vé 1énh cling nhu céc tuy
chon va ddi sd cta no, ta dung 1&€nh man.

Vi du: Tra ctru 1énh Is

$ man Is
Pé thoat khoi ché do tra ciru, ban bAm phim q.
= Pic diém ciia dong Iénh
Vé thuc cl}ét, dong 1énh 1a mot Vﬁng van ban ma b§1n c6 thé soan thao duge. Trudce khi g0
ENTER d§ thuc thi 1énh, ban c6 thé stra chira n(z bang cach dung cac phim miii tén «—, —
de di chuyén va cac phim Delete, Backspace... d¢€ x0a, sta.
Dic biét, do shell c6 kha ning luu trit danh sach cac 1énh da gd nén ban c6 thé dung phim
T dé hién lai cau 1énh d3 thuc hién ngay trude do, hoac 4 dé hién cau Iénh ngay sau do.
Co thé dat nhiéu cu 1énh trén ctng mgt dong Iénh, tuy nhién gitta céc cau 1énh d6 phai c6
d?u} cham phay (;)’. Ta cling c6 thé’gé mot cau Iénh trén nhiéu dong khac nhau song khi
xuong dong thi cudi dong phai cé dau gach chéo ().
= Kha nang hoan chinh 1€nh hay tén file
Trén dong 1€nh, khi bg}n nh@p té:n Iénh hoac tén ﬁle nhmg chua dz‘iy dua l3an F(’) thé an phim
TAB va shell s€ tu di€n not phan tén con lai. Néu c6 nhiéu kha nang dé dién, shell s& li¢t
ké tat ca cac tén c6 chira day ky tuy ma ban da nhap vao.
C6 thé nhap vao mot phgan tén file sau d6 bam hai phim ESC va ? khi d6 hé thdng ciing s&
liét ké céc tén c6 phan dau giong véi phan ki ty ma ban da nhap.
Vi du: Gia st da co file document

$ cat doc (g6 phim TAB)

$ cat document (shell tw dién not phin con lai)
* Lich sir Iénh
BASH c6 thé luu :[Ifl’ mot sd l}r(jng 16n cac Cﬁ}l lér}h da duoc thuc hién gﬁn nhét. Céac 1énh
nay duoc Fiénh §6 tor 1 téi toi da la 500. B¢ hién thi danh sécp lénh, do, ta dung 1énh
history. Né}l muon dung lai mot Iénh trong danh séch, ban c6 thé gd so hi€u cua 1€nh do
ngay sau dau !.

Vidu:
$125
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Néu chi nhap dau ! khong kém theo sb hiéu 1énh thi 1énh cubi cung s€ dugc thuc hién.

= Pat bi danh cho cau I€nh: alias

D6i khi mot 1énh dai hodc kho nhd lai can duoc dung thuong xuyén, trong truong hop nay
ban c6 thé dit bi danh cho 1énh d6 thong qua 1énh alias. Lénh alias khong lam thay doi tén
1énh ma chi diat mot tén khac cho 1énh. C6 thé dung alias dé dat bi danh cho mot 1énh ¢
kém tuy chon cta cau 1€nh do6.

$ alias list=lIs
$ list

mydata today
$1s

mydata today
Dé xem tit ca cac bi danh 1énh hién c6, ban gd 1énh alias khong c6 dbi sd.
2.2. Cac cau Iénh véi file/thw muc
» Cay thu muc

File 1a don vi luu trit dit liéu trén thiét bi luu trix. Trong c4u truc file Linux, cac file duoc
dit trong nhitng thu muc, moi thu muc lai nim trong mot thu muc nao d6... Tat ca thu muc
tao thanh mét cay thu muc, moi thu muc déu bat ngudn tir thu muc goc.

/

(thw muc goc)

— /N T

bin home tmp usr
sv72 sv73 nga
thuchanh data baitap

= Puong din

Puong dan (path) 1a mot diy ki tu dé xac dinh vi tri cta tap tin hodc thu muc. C6 2 loai
duong dan 1a duong dan tuong d6i va duong dan tuyét d6i. Puong dan tuyét dbi xac dinh
vi tri tinh tir thu muc goc con dudng dan twong doi xac dinh vi tri tinh tr thu muc hién
thoi (thuy muc ma ban dang ¢ trong d6). Khi dang nhap vao hé théng Linux, ban s€ mac
dinh dugc dat trong thu muc c6 tén la tén tai khoan truy nhip ctua ban (thu muc dang
nhap) ndm trong thu muc /home.

Pé biét duong din t6i thu muc hién thoi, ta ding 1énh pwd.

Vi du:
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$ pwd
/home/nga

- Khi mudn thao tac ‘Erén mot file hoac thu muc nao ,dé’ ban gﬁn phai biét d%iy giﬁ
duong dan téi n6. Néu khong chi rd duong dan, h¢ thong s€ hiéu duong dan bat dau
tr thu muc lam viéc hién thoi.

- Vi dudng dan téi mot thu muc, ban co thé thém ky tu / vao cudi, vi du:
/home/sv72/thuchanh/ tuong duong v6i /home/sv72/thuchanh
Trong tai li€u ta s€ chon cach viét nay dé nhan manh mot thu muc.

= Cac ky hi¢u thu muc

Thu muc goc: / (ddu gach chéo)
Thu muc hién thoi: . (ddu chdm)
Thu muc cha ctua thu muc hién thoi: .. (ddu cham chém)
Thu muyc ding nhap: ~ (ddu ngd)

Nhiing thao tac co ban nhat ma hau hét géc shell dél{ cung cip 1a nhiing thao tic quan ly
file/thu muc. Ching ta hay xem xét chi ti€t cac I¢nh d€ thyc hi¢n cong viéc nay.
2.2.1. Tao/Xoa thuw muc: Lénh mkdir/rmdir
Lénh mkdir dung dé tao thu muc, d6i sb cua nd 1a tén thu muc can tao.
V’i du 1: Tao thu muc thuchanh trong thu muc sv72 cta thu muc home nam trong thu muc
goc.
$ mkdir /home/sv72/thuchanh/
Vi du 2: Tao thu muc week! trong thu muc dang nhap.
$ mkdir ~/weekl/
Vi du 3: Tao thu muc script trong thu muyc hi¢n thoi.
$ mkdir script/
Lénh rmdir ding dé x6a mot thu muc rdng, cach dung giéng nhu mkdir.
2.2.2. Hién thi ngi dung thw muc: Lénh Is
Lénh Is dung dé hién thi céc file va thu muc con trong mot thu muc 17’1(:10 d6. Pé co su phan
bi’ét gitra file va thu muc, ta dung tuy chon F, khi d6 nhitng file 1a ki€u thu muc s€ c6 thém
dau / & ngay sau tén do.
Vidu 1: Li¢t ké ndi dung ctia thu muc hién thoi
$ls
aaa backup  mydata zyx
Vidu 2:
$1s -F
aaa backup/ mydata zyx/

Trang 10



Néu mu,c*)n hién thi noi (}ung cua mot thu muc khong phai thu muc hién thoi, ta dung Iénh
Is v&i doi so 1a duong dan toi thu muc do.
2.2.3. Chuyén thu muc: Lénh cd
Lénh cd cho phép ban thay ddi thu muc lam viée tir thu muc nay sang thu muc khéc.
Vidu 1:

$ pwd

/home/nga/baitap

$ c¢d /home/sv72/thuchanh/
Sau cau Iénh cd & trén, thu muc lam viéc s€ chuyén sang /home/sv72/thuchanh.
Vidu2:

$ cd alpha/

$ pwd

/home/sv/alpha

$cd..

$ pwd

/home/sv
Sau cau Iénh thir ba, thu muc lam viéc s€ la thu muc sv.
2.2.4. Sao chép file: Lénh cp
Dé copy file ta dung 1énh cp véi d6i sd thir nhat 1a file gbe can copy (file ngudn), ddi sb
thir hai 1a file ban sao (file dich).
Vidu 1:

$1s

datafile

$ cp datafile fileluu

$1s

datafile fileluu

Sau 1énh copy & trén ta s& c6 fileluu 12 ban sao cua datafile va ca hai file déu thudc thu
muc hién thoi.

Vidu 2:
$ cp datafile /home/sv72/fileluu
Cau lénh trén tao ra ban sao cua datafile 13 fileluu nhung nim trong thu muc sv72.

Dé tranh viéc ghi dé 1én tén file dich di ton tai, ta thém tuy chon —i. Khi d6 shell s& hoi dé
xac nhan sy ghi de trude khi copy.

Vi du:
$ cp -i newdata datafile

Overwrite datafile? n
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Trong 1énh cp, néu dbi sd thtr hai 13 tén thu muc thi mét file dich co tén gidng véi file goc
s€ dugc tao trong thu muc do. Néu muén file dich c6 tén khac thi ta cn chi o tén file nhu
trong vi du 2 ¢ trén.

$ cp datafile /home/sv72/thuchanh/
Sau cau I¢nh trén, trong thuchanh s€ c6 mot file tén l1a datafile.
2.2.5. Di chuyén file: Lénh my

Lénh mv dung giéng nhu cp. Song thay vi tao ra mot ban sao méi, mv s& di chuyén han
file goc va do vay khong con file goc tai noi ban dau.

Vidul:
$ mv product moto
Cau 1énh trén s& doi tén file product thanh moto.
Vidu 2:
$ mv product ../toyota/
Cau lénh trén di chuyén file product vao thu muc toyota.
2.2.6. Xod file: Lénh rm
Lénh rm cho phép xo04 file, dbi sd cua n6 1a tén cac file can xo4.
Vi du: Xoa file datafile va product
$ rm datafile product

Ta cling c6 thé xod mot thu muc va tat cd ndi dung bén trong n6 bang 1énh rm voi tuy
chon —r.

Vi du: Xoa thu muc temp

$rm -r ~/temp/
2.2.7. Lié¢t ké cac file: Is
Ta da biét 1énh Is dung dé xem ndi dung thl\l’ muc. Néu dbi sd cQa 1énh nay 1a mot tén file
thi n6 s€ hién thong tin vé file d6. C6 nhiéu tuy chon voi Is d€ xem céc thong tin khac
nhau:

-a: Hién thi tat ca cac file ké ca file 4n (file hé théng)

-1: Hién thi tat ca thong tin vé file

-i: Hién thi chi s6 inode ciia file

$ Is -1 datafile

Két qua cua Iénh trén nhu sau:

-rw-r--r-- 1 nga tinhoc 248 Jun 2 9:30 datafile
I T [ R S
Kiéu file Sé lien két Tén nhom T ) Tén file
Ngay gio stra doi
Tén s& hiru Kich c& file cudi cling
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Quyén

2.2.8. Hién thi ngi dung file: Lénh cat va more
Lénh cat cho phép hién thi toan bd nodi dung ctia mét file.
Vi du: Hién thi noi dung file mydata

$ cat mydata
Do cat hién thi tt ca noi dung file cung mot lic nén voi nhiing file dai, diéu nay cé thé
khong tién loi. Shell cung cép 1énh more cho phép kiém soat, gidi han noi dung hién thi ra
man hinh timg phan mot. Khi d6 ban c6 thé xem tiép hoic xem lai phan ndi dung phia
trudc mot cach dé dang. Dung phim Space bar dé xem trang tiép theo, phim Enter dé
xem dong tiép theo, phim b dé xem lai trang trudc va phim q dé thoat.

2.2.9. In file: Lénh Ipr, Ipq va lprm
Lénh lpr s& giri n6i dung file can in ra may in.
Vi du: In hai file mydata va aaa

$ Ipr mydata aaa

Lénh Ipq s@ liét ké cac yéu cau in dang c6 trong hang dgi in, n6 cho biét nguoi da ra Iénh
in, chi s6 cua yéu cau in, dg 16n cua file...

$1pq
Owner ID Chars Filename
sV 00015 360 /home/sv/aaa

Lénh /prm s€ thuc hién viéc huy yéu cau in, ddi sb cua no 1a chi s6 ID cua yéu cau in.

* Dung tén duong din tuyét ddi va twong doi

Trong qua trinh thao tac 1énh, ta c6 thé tham chiéu dén file va thu muc thong qua du:ong
dan tuong d6i hodc tuyét ddi. V&i dudng dan tuyét ddi, ban khong can phal quan tam dén
thu muc 1am viéc hién tai 1a gi. Tuy nhién ban phai go nhiéu ki tu hon dé thé hién chi tiét
duong dan. Véi dudng dan tuong dbi, tuy chi can gd it ki ty hon song ban phai biét duoc
dang & thu myc lam viéc nao dé tir d6 thé hién duong dan thong qua cac ki ty thu muc nhu
(.), (..) hay (~). T4t nhat ban nén dung két hop ca duong dan twong dbi va tuyét ddi mot
cach linh hoat.

Vidul:
$ pwd
/home/sv72/thuchanh
$ls.. (Hién thi noi dung thu muc sv72)

$1s./data/  (Hién thi ndi dung thu muc data nam trong sv72)
Vidu2:
$ cp /home/nga/data/bail ./ (Copy file bail vao thu muc hién tai)
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$ cp /home/nga/data/bail ~/thuchanh/ (Copy file bail vao thu muc thuchanh)
2.3. Piéu hwéng (Redirection)

Trong Linux, mdi file 1a mot dong cac byte. Do vdy bat ky mét file ndo ciing c¢6 thé dé
dang duogc sao chép hay ghi thém dir liéu tir mot file khac. Piac biét, dit liéu trong thiét bi
vao/ra ciing dugc t6 chirc gibng nhu té chire cua file, tirc 1a dong cac byte. Dir lidu vao tir
ban phim duoc dit trong mot dong dir liu gdm cac byte lién tiép goi 1a dong vao chuan
(Standard Input-STDIN). Dir liéu két qua cta cau 1énh hay chwong trinh ciing duoc dit
trong mot dong dir liéu va gdm cac byte lién tiép, dugc goi 1a dong ra chuan (Standard
Output-STDOUT). Mic dinh STDIN lay dir liéu vao tir ban phim va STDOUT xuat dir
liéu ra man hinh.

Do céch t6 chic ciia STDIN va STDOUT gidng nhu t6 chirc cia file nén no c6 thé dé
dang tuong tac voi file. Linux cung cap kha ning diéu hudng cho phép chuyén dir liéu vao
ra trén file thay vi trén cac thiét bi vao ra chuén.

2.3.1. Piéu hwong dong ra chuin STDOUT: > va >>

Gia su thay vi hién thi danh sach céc file ra man hinh, ban muén dwa danh sach d6 vao
mét file. N6i cach khac, ban can diéu huéng dong ra chuan vao mot file thay vi ra man
hinh. Pé 1am diéu nay, ta ding toan tir diéu huéng > ngay sau cau lénh va tiép theo 1a tén
file mudn chuyén dit liéu vao.
Vidu:

$1s > Kketqua

Két qua cua cau I¢énh /s trén s€ dugc ghi vao file ketqua thay vi hién thi ra man hinh.

Man hinh ketqua
aaa backup mydata zyx J

Standard Output

aaa backup mydata zyx

$1s > ketqua

Standard Input 1

Ban phim

Khi diéu huéng, shell s& tao ra mot file dich méi va néu file nay d ton tai thi n6 s& bi ghi
dé. Mubn ngin chin viéc ghi d¢ file trong thao tic diéu hudng, can thiét dat lai dic tinh
noclobber:

$ set —o noclobber
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Néu van mudn ghi dé khi da thiét dat dic tinh trén, can dat dau ! sau toan tir diéu hudng.
Khi d6 shell s€ van ghi d¢ 1én file néu n6 da ton tai.

$1Is >! ketqua
= Thém ndi dung vao file diéu huwéng: >>
Biang cach dung toan tir >>, dit liéu tir STDOUT s& duoc ghi thém vao cubi file diéu
hudng thay vi ghi deé 1én no.

$1s > ketqua

$ date >> ketqua
Sau doan 1énh trén, file ketqua chira ndi dung la két qua cua cau I¢nh Is va cau l1énh date.
= Chu y véi diéu huéng STDOUT
Mic du toan tir diéu hudng va tén file dugc dat sau cé‘lu 1énh song toan tir diéu’ hudng l‘ai
duoc thuc hién trudc khi 'Ehl.l’C hién 1énh. Toan tir di€u hudng tao ﬁle’ va thiét‘ lap diéu
hu’(')rpg trude khi nd nhén bat ky mot dﬁ:NIiéu nao tor STDOUT. Dp vay néu file dié,u hudng
da ton tai thi ‘n(') s€ b1 xo0a di. Theo 51('), lo1 sé‘phét sinh khi ban co dl‘mg tén file giong nhau
cho ca file dau V:élO cua cau I¢nh lan file diéu hudng. Do thao~ tac di€u hudng dugc thuc
hién trudc, file dau vao ’sé bi Xo‘é va thay yéo d6 1a mot file rong cung tén. Khi cau I¢nh
duoc thuc hién, n6 s€ thay file dau vao bi rong.
2.3.2. Piéu hwong dong vao chuin STDIN : <
Mac dinh STDIN s€ nhan dir li¢u tir ban phim, céac ky tu g§ tl‘l',béln phim s& dugc dat trong
STDIN 161 dugc dua téi cau 1énh. Xét I¢nh cat khong co doi so, 1énh nay s€ doc dﬁ’ liéu tir
STDIN va dua ra STDOUT. Nhu vay n6 cho phép nhap dir li€u tir ban phim r6i sau do
hién thi dir liéu ra man hinh.

$ cat

This is a new line

This is a new line

for the cat

for the cat

command

command

AD  (Nhan t6 hop phim Ctrl+D dé két thiic)

Ghi cht: Do Linux dung phuong phdp dém dong (line buffering) nén chi sau khi ban go
xong toan bd mdt dong thi ndi dung ciia né méi duoc hién ra.

Néu ban két hop 1énh cat véi diéu hudng thi ban c6 thé luu noi dung nhap dugc vao file.
Vi du 1€nh sau s€ tao ndi dung cho myfile.

$ cat > myfile

I am Linux, how do you do!
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D
Cau lénh Fat trén van khong cé fiéi s6, n6 nhan dit liéu duge dau vao tir STDIN, sau d6
todn tr diu hudng dua dir li¢u dau ra ctia I¢nh cat vao myfile.
= Piéu hwéng véi STDIN: <
Ciing giéng nhu v6i STDOUT, ban c6 thé diéu hudng dbng ra chuan STDIN dé nhan di
liéu vao tir mat file chir khong phai tir ban phim. Toan tir dieéu huéng STDIN la <.

$ cat < myfile

I am Linux, how do you do!

O 1énh trén, STDIN duogc didu huéng dé lay dir lidu tir myfile, tiép theo 1énh cat doc dit
liéu tir STDIN va in ra man hinh.

Ban ciing ¢ thé diéu huéng ca STDIN va STDOUT trong cting mdt cau 1énh.

$ cat <myfile > newfile
Cau Iénh trén nhn dir liéu tir STDIN da duoc diéu huéng téi myfile va hién thi vio
STDOUT da dugc dieu hudng tdi newfile. Ket qua la ta c6 ndi dung cia newfile giong
myfile (sao chép file).
2.3.3. Diéu hwdng dong 16i chuin STDERR: 2>, >&
Khi t1~1uc thi mot cau 1énh, néu cau 1énh d6 khong hop 1€ thi s~hell s§ thong bao 16i. Thong
bao 1oi nay ,du:qc dat vao mot dong byte riéng goi 1a dong 10i chuan (STDERR) va mac
dinh dugc gan voi man hinh.
Vidul:

$ cat nofile

cat: nofile not found
Do STDERR 1a n‘q(f)t dong riéng biét nén ban s& van nhin thiy thong bao 13i trén man hinh
ngay ca khi da diéu huong STDOUT.
Vidu2:

$ cat nofile > ketqua

cat: nofile not found
Ta c6 thé diéu huéng dong 1§i chuin dé dua thong bao 15i vao file. Loi ich cta viéc lam
nay la giﬁpq ban ghi lai cac IQi trong qué trinh thyuc hién 1énh. DPicu puéng STDERR dua
trén mot dié,m dac biét cua diéu huong shell, do la cac dong byte ch‘uén duoc danh so theo
quy dinh: s6 0, 1, 2 lan lugt 1a STDIN, STDOUT va STDERR. biéu huc’rpg vO1 toan tl:I">
s€ mac dinh thuc hién trén STDOU'lj, tuc gia tri 1. Tuy nhién, ta c6 thé thuc hién dicu
hudéng STDERR béang cach dua vao so thir tu tham chiéu 2.
Vi du: Pua thong bao 16i vao myerrors

$ cat nofile 2> myerrors

$ cat myerrors
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cat: nofile not found
Ta ciing c6 thé dung két hop voi toan tir >> dé ghi thém dit liéu.

$ cat nofile 2> myerrors

$ cat datafile 2>> myerrors

$ cat myerrors

cat: nofile not found

cat: datafile not found
C6 thé diéu hudng ca STDOUT va STDERR nhung phai chi rd tham chiéu cho timg dong.

$ cat nofile 1> mydata 2> myerrors

$ cat myerrors

cat: nofile not found
(75, cau lénh trén, néu nofile cé dﬁ?~liéu thi dir liéu s;é duoc diéu hudng va ghi vao mydata,
ncu nofile khong ton tai hodc c6 10i thi thong bao 101 s€ dugc ghi vao myerrors.
Néu mqén ca thong bao 181 va két qua cua 1énh déu duoc didu hu:é’ng’ to1 cung mot file, ta
phéiﬂ dieéu huéng STDERR VéO’ STDOUT. Shell cho phép tham ch’iéu téi cac dong byte
chuan thong qua to?m tu & va so thu tu dong. Vi du: &1 s€ tham chiéu t6i dong STDOUT.
Khi d6 2>&1 s€ diéu huong STDERR vao STDOUT, STDOUT tr¢ thanh file diéu hudng
cua STDERR.
Trong vi du dudi dfiy, mydata s& chira ndi dung cta nofile néu nofile ton tai, néu khong nd
s€ chura thong bao 10i.

$ cat nofile 1> mydata 2>&1
Toan tor >& mac dinh, dong dau ra 1a STDOUT va dong dau vao 1a STDERR. Néu ding
>& m,é khong chi rd so thir tu dong thi c6 nghia la cac thong béao 161 s€ dugc dua cung vao
file két qua.

$ cat nofile >& mydata

2.4. Tuyén din (Pipes)

Trong nhiéu trudng hop, ban mudn giri két qua ctia mot cau 1énh sang ciu Iénh tiép theo.
Chéng han ban can liét ké danh sach cac file rdi dua ra may in. Khi d6 can c6 hai 1énh dé
thuc hién cong viéc nay: 1énh Is dé liét ké danh sach file va 1énh [pr dé giri danh sach ra
may in. Ta co thé thiét dat két ndi gifra hai 1énh trén dé dau ra cua 1énh /s s& la dau vao cho
lénh Ipr. Nhu vy ban c6 thé hinh dung rang dir liéu s& di tir cau 1énh nay sang cau lénh
khac.

Viéc két ndi hai ciu 1énh duogc thuc hién thong qua tuyén dan. Khi c6 toan tir | gitta hai
1€nh thi dong ra chuén cua cau lénh dau sé trd thanh dong vao chuén cta cau lénh sau.
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Vidu 1: Véi yéu cau trén, ta 1am nhu sau:
$l1s | Ipr
Vi du 2: Hién thi noi dung file mydata ra may in
$ cat mydata | lIpr
Ta ciing c6 thé két hop nhiéu tuyén dan trong mot cau Iénh.
Vidu 3:
$ sort mylist | cat -n | lpr
M0 té cho qué trinh thye hién dong 1€nh trén nhu sau:

Pipe Pipe

sort mylist O computer modem screen ) cat -n 01 computer 2 modem 3 screen ) lpr

l

mylist . 1 computer
—odom $ sort mylist | cat —n | lpr 2 modem
screen 3 screen
computer

Dir liéu tir tuyén dan di vao 1énh tiép theo duogc ki hiéu 1a — N6 c6 thé duoc dung dé két
hop véi cac dbi s6 khac cua cau 1énh.
Vi du:

$ pwd | cat — myfile | Ipr
Lénh pwd léy duong dan t6i thu muc hién thoi, két qua dugc dua vao cau I¢nh cat. Nhu
vay cat c6 2 dir li€u vao la tén thu muc hién thoi va ndi dung file myfile. Tiép theo 1énh cat
truyén cac ndi dung nay sang 1énh Ipr dé in. Két qua in gdm tén thu muc chira myfile va
ndi dung myfile.
Luu y can phan biét giita diéu huéng va tuyén dan. Piéu hudng don gian 13 viéc dat dir
lidu dau ra ciia mét 1énh vao 1 file, con tuyén din giri dau ra d6 dén mot ciu 1énh khac.

Tuy nhién, ta c6 thé dung mot s6 1énh két hop diéu hudng thay vi dung tuyén din. Cach
1am nay kha cong kénh va doi hoi phai ton thém mot s6 khong gian bd nhd dé tao céc file
luru trit trung gian. Chang han ta c6 thé viét lai vi du ban dau nhu sau:

$1Is > fileprint

$ Ipr < fileprint
2.4.1. Tuyén din va diéu hwong: Lénh tee
Mot cau 1énh co thé bao gém ca diéu hudng va tuyén dan. Song khi sir dung ta phai hét
sttc can than vi dic tinh cua diéu hudng 1a dua thong tin vao file, sau khi dir 1iu ghi vao
file thi n6 s& khong duogc truyén tiép sang cau 1énh khac nita. Do vay thuong khong bao
gio toan tir diéu hudng dwoc xuét hién ¢ gitra ddy tuyén dan.
Gia st mubn diéu hudng ndi dung két qua 1énh vao mot file, nhung cing lic do ta ciing
mudn hién thi ndi dung ndy ra man hinh dé xem dir liéu ghi vao file nhu thé nao. Dé lam
duoc dong thoi 2 cong viée nay ta dung 1énh tee. Lénh tee s& copy két qua ddu ra ciia 1énh
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vao mot file ddng thoi cho phép két qua do di tiép. C6 nghia 1a cung mot dit liéu, thong
qua tee s€ dugc chia thanh 2 ban, mgt ban ghi vao file con ban kia gtri ra STDOUT.
Vi du: Ghi két qua cua 1énh Is ra myfile dong thoi hién két qua ra man hinh

$1s | tee myfile
C6 thé biéu dién thao tic nay bang diéu huéng nhu sau:

$Is myfile > newtee

$ cat newtee
Thong qua tuyén dén ta ciing c6 thé dua ban dit liéu ma fee sinh ra di tiép vao cac lénh
thiét bi khac, chéng han nhu ra may in.
Vi du:

$ sort myfile | tee newtee | lpr
Véi dic diém cua 1énh fee nhu trén ta cd thé dat zee & bat ky vi tri nao trong day céc
tuyén dan.
2.5. Cac ky tu dac biét
Dbi s6 trong cau 1énh thudng 1 cac tén file va doi khi ban khong nhd duge chinh xéac tén
file 1a gi, hodc ban cling mudn tham chiéu t6i nhiéu file c6 mot s6 phan tén giéng nhau.
Shell cung cap tap cac ky tu dic biét cho phép sinh ra diy cac tén file tir mot mau cho
trudc.
2.5.1. Ky tw dgi dién cho day ky tw: *
Ky tu * ding dé biéu dién mot day cac ky tu bat ky, né co thé 1a mot ky tu hodc nhiéu ky
tu hodc tham chi khong c6 ky tu nao.
Vi du:

$ls

mydoc doc2  doc3 docs document monday.c  main.c

calc.c test.c

$1s doc*

doc2 doc3  docs  document

$Is *.c

monday.c main.c calc.c  test.c

$ls *d*

mydoc doc2  doc3 docs document monday.c

$rm * (Xod tat cd cdc file)

2.5.2. Ky tw dai dién cho mét ky tu: ?

Ky tu ? ding dé biéu dién mot ky tu bat ky.
$1s doc?
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doc2 doc3 docs
Co thé dung nhiéu ky tu ? trong mot mau tén file hoic két hop vdéi cac ky tu dac biét khac
dé xay dung cac miu phtc tap.

$1s 2a*.c

main.c  calc.c
2.5.3. Ky tw dai dién cho tdp cac ky tu: [ |
Céap ky tu [ ] dung dé biéu dién mot ky tu nao do nam trong mot tap ky tu.
Vi du:

$ls

docA docB doc3 doc5 main.c main.o test.c lib.a
$1s doc[A37]

docA doc3 doc7

Dé thé hién mién gia tri ¢6 thu ty, ta dung ky tu — nam gitra can trén va can dudi cia mién
do.

$1s doc[0-9]

doc3 doc5 doc7
Co thé két hop ky tu tap gia tri nay vdi cac ky tu dac biét khac dé tao ra cidc mau tim kiém
phuc tap.

$1Is *.[co]

main.c main.o test.c

Néu ky tu dac biét xuét hién trong tén file va ban mubn liét ké tén file c6 chira ky tu nay,
ban phai dat ky tu \ trudc ky tu dac biét do.

Vidu 1:
$1Is answers\?
answers?
Vidu2:
$1Is answers\?.*

answers?.quiz ~ answers?.mid  answers?.final

2.6. CAu tric file

Trong Linux, céc file dir li¢u nam trong cac thu muc, cac thu muc lién két v6i nhau theo
mét ciu trac phan cép va tat ca tao thanh mot cAu trac file (file structure). Mot file dugc
tham chiéu khong chi qua tén file ma con qua vi tri clia n6 trong cau tric file (dudng dan).

2.6.1. Tén file
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Ban c6 thé dat tén file bé“mg ky tu chir cai, dau gach dudi va céc chir s6. Ban cling c6 thé
dung dau cham va ddu phdy trong tén file. Tuy nhién tén file khong dugc bit dau bang
mét chit sb, va ngoai trir mot ) truong hop dac biét, tén file khong nén bat dau bﬁng dau
cham (.). Cac ky tu khac nhu ?, *, \ duoc dung nhu cac ky tw dic biét cua hé thong ciing
khong nén ding trong tén file. Tén file c6 thé dai t6i da 1 256 ky tu.

C6 thé thém phan mé rong trong tén file, trong d6 diu chdm dung dé phéan biét giira tén
file va phan mo rong (dudi) ciia nd. Phan mo rdng rét co loi trong viéc phan loai cac file,
vi du .txt 1a file van ban, .mp3 la file am nhac, .c 1a file nguén C...

C6 moét sb file khoi tao dat biét, ching luu cac 1énh dé ciu hinh shell. D6 1a nhiing file an,
hay con goi 1a dot file vai tén file dugc bat ddu bang ddu cham. Dé hién thi cac file 4n, co
thé dung 1énh Is —a.

2.6.2. Cdc kidu file

Nhu chiing ta d biét, tit ca céc file trong Linux déu c¢6 chung mét dinh dang 13 dong byte
(byte stream), mot ddy tuln tu cac byte. Linux ciing 4p dung khai niém vé file nay cho tat
ca cac thanh phén khac cua hé théng. Céac thu muc va thiét bi déu duge coi nhu file. Nhey
d6 viéc t chirc va trao d6i dir lidu trong Linux tré nén dé dang hon.

Boi vi ¢6 nhiéu thanh phan dugc xir Iy nhu file nén ¢ nhiéu kiéu file khac nhau va diéu
nay phu thudc vao timg cai dit cu thé ciia Linux. Tuy nhién nhin chung cé 4 kiéu file 1a:
file thong thudng (ordinary file), file thu muyc (directory file), file thiét bi ky tu (character
device file) va file thiét bi khéi (block device file).

2.6.3. Phdn lodgi file: Lénh file

Mic du cac file thong thuong déu c6 dinh dang theo dong byte song chiing c¢é thé duoc sir
dung theo céac cach khac nhau. Hai loai file co ban 1a file nhi phan (binary file) va file van
ban (text file). Mot chuong trinh da dugc bién dich 1a vi du vé file nhi phan. Céc file van
ban thi c¢6 rit nhiéu loai, vi du nhu mét chuong trinh nguén C, mot kich ban shell...

Lénh file s& giup ban xac dinh kiéu noi dung ctia mot file. No s kiém tra mot s6 tir khoa
hodc cac s dic biét trong mat ) dong dau tién cua file dé tir d6 xac dinh kiéu noi dung
file, tuy nhién cach nay khong phai ludn chinh xac.

Vidu 1:

$ file mydata report

mydata: text

report: directory
Vidu 2:

$ file calc.c proj newdata

calc: C program text

proj: executable

newdata: empty

Poi khi ban c6 mot danh sach cac file nim trong mot file nao do. Dé xac dinh kiéu cua tt
ca cac file trong danh sach nay, ban co6 thé dung 1€nh file véi tuy chon —f.
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2.6.4. Duyét va hién thi néi dung file: Lénh od

Néu ban can kiém tra toan bo ndi dung file theo tirng byte, ban dung Iénh od. Lénh od s€
hién thi tit ca cac byte trong file & hé co s6 8 (hodc 16 ty lwa chon). Lénh nay rat hitu ich
khi ban can tim mot ky tu dac biét nao do trong file, hoac mudn xem nodi dung cuia mét file
nhi phan.

2.6.5. Cac thw muc cua hé thé’ng

Sau khi cai dat Linux s& c6 mot s thu muc cta hé théng duoc tao ra. Tt ca cac thu muc
nay déu nam trong thu muc goc. Dudi day la mot s6 thu muc dién hinh va y nghia cia
chung.

* Thuw muc /home

Trong thu muc nay cé cac thu muc con danh cho ting ngudi dung. Mdi nguoi dung dugc
phép tao, cap nhat, xoa dir li¢u trong thu muc cua minh. Khi ban dang nhap vao hé théng
thi ban s€ dugc dat vao thu muc cua ban, thu muc nay c6 tén chinh 1a té€n nguoi dung ma
ban dang nhap. Tur thu muc do, ban co thé di chuyén sang cac thu muc khac béng Iénh cd.

* Thw muc /bin
Chtra cac Iénh va cac chuong trinh ti¢n ich chuén, chéng han nhu Is, cat...
* Thw muc /usr

Chra céc file va 1énh chuan st dung boi hé théng. N6 duoc chia thanh nhiéu thu muc con:

/usr/bin Chtra cac Iénh va tién ich hudng nguoi dung
/usr/sbin Chura céc 1énh quan tri hé théng

/usr/lib Chura cac thu vién danh cho 1ap trinh
/usr/doc Chura tai liéu Linux

/usr/man Chrra cac file tra ctru 1énh

/usr/spool  Chira cac file dugc sinh ra bai 1énh in hodc truyén tin qua mang
* Thw muc /sbin
Chtra cac Iénh quan tri dung khi khéi dong hé théng.
* Thw muc /var
Chtra nhiéu file khac nhau, ching han nhu cac file thu (mailbox).
* Thw muc /dev
Chira cac giao dién cho thiét bi nhu terminal hay may in.
* Thuw muc /etc

Chtra céc file ciu hinh hé théng va cac file hé thong khac.

2.7. Pit quyén trén file/thw muc

M&i mét file va thu myc trong Linux déu chira tip cic quyén xac dinh tai khoan nao c6 thé
truy nhap vao file hay thu muc dé, va cach truy cap nhu thé nao. Co ba kiéu quyén truy
nhap trén file: doc (read - r), ghi (write - w) va thuc thi (executable - x). Khi mét file dugc
tao ra thi tu dong nguoi tao cod quyén doc va ghi cho phép xem va stra file.
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C6 ba kiéu nguoi dung trén file: nguoi sé hitu file (owner - u) 1a ngudi tao ra file, nhom
nguoi dung file (group - g) (thuong la nhitng nguodi cung nhom véi ngudi sé hitu) va
nhitng nguoi ding khac (other - 0). Nhu vay ban c6 thé thiét 1ap quyén truy nhap file cho
tung dbi tugng cu thé.

Khi liét ké chi tiét file bang 1énh Is —/, ta thiy quyén trén file gdm 9 ky tu nhu sau:

read WIte executable
rwx r-- r--
Owner Group Other

Ba ky tu dau biéu dién quyén cho ngudi sé hitu, ba ky tu tiép theo biéu dién quyén cho
nhom nguoi ding va ba ki tu cudi ciing biéu dién quyén cho nhitng nguoi khac. Ky tu -
thé hién khong co quyén. Dé thiét 1ap quyén cho file hay thu muc, ta dung 1énh chmod.
2.7.1. Diit quyén bang ky hi¢u quyén
Véi ky hiéu quyén va ky hiéu nguoi dung & trén, ta co thé thiét dat quyén bang ky hiéu
quyén nhu sau:
Cu phéap:

$ chmod Kkiéu ngudi_dung+quyén_thém vao tén_file

$ chmod kiéu nguwoi dung-quyén bét di tén_file
Vi du:

$ chmod u+x filename

$ chmod o+r-wx filename
Cau 1énh thi nhét thém quyén thyc thi cho nguoi so hitu trén filename. Cau 1énh tht hai
thém quyén doc, bo quyén ghi va thyc thi cho nhitng ngudi dung khéc trén filename.
Néu mudn gan quyén cho tit ca cac ngudi ding ta c6 thé dung ky tu a (all) hodc dé tréng
tai kiéu_nguoi_ding.
2.7.2. Ddt quyén tuyét doi bang ma nhi phin
Thay vi dung ky tu biéu thi quyén, ta c6 thé thé hién quyén bang ma quyén tuyét doi. Cach
dat quyén tuyét d6i cho phép thay doi tat ca cic quyén cung mot lic thay vi phéi phan
quyen cho tu:ng kiéu nguoi ding. Quyen tuyét d6i dung ma nhi phan dé tham chiéu téi cac
quyen cla tit ca ngudi dung. Do mbi kleu nguoi dung c6 3 quyén lan luot lar, w Va X nén

quyén tuyét ddi cia mot nguoi ding gdm 3 bit. Co thé thé hién gid tri nay ¢ hé co sd 8 nhu
sau:

Octal  Binary Octal  Binary
0 000 4 100
1 001 5 101
2 010 6 110
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3 011 7 111

Vi day 3 bit ¢ trén, néu tai vi tri c6 gia tri 0 thi quyén tai d6 bi han ché, néu co gia tri 1
thi quyén tai d6 1a dugc phép. Day lién tiép gom 9 bit hay 3 s6 & hé bat phan chinh 1a tap
quyén phan cho ca ba kiéu ngudi ding.
Vi du:

$ chmod 544 filename
Lénh trén dat cho nguoi s¢ hitu quyén read va exec (101 = 5), cho nhém ngudi ding
quyén read (100 = 4) va cho nhirng ngudi khac quyén read (100 = 4) trén filename.
2.7.3. Quyén trén thuw muc
Dit quyén cho thu muc giéng nhu dit quyén cho file. Quyén read s& cho phép hién thi noi
dung thu muc, quyén executable cho phép di chuyén vao thu muc va quyén write cho phép
tao hay xo4 cac file trong thu muc. Khi ban tao mgt thu muc thi ngudi sé hiru cé tat ca cac
quyén trén thu muc do6.

Thong thudng ban mudn cho nhitng ngudi ding khéac c6 thé hién thi va di chuyén vao thu
muc cua ban nhung khong dugc thay ddi noi dung thu muc, khi d6 ban dat quyén cho
nhirng nguoi dung d6 1a read va executable.

Nhu da ,biét, 16}11191 Is -1 s& hién thi‘théng tin vé tat ca cac file c6 trong thu myc. Nhung néu
ban muon chi hién thi thong tin vé ban than thu muc thi dung tuy chon 1a -/d.

$1s -ld thankyou

drwxr-x--- 2 nga tinhoc 512 Feb 10 04:30 thankyou
2.7.4. Thay doi quyén sé hitu file
Maic du nl}ﬁ'ng nqui d1‘11‘1g khac c6 thé truy nhap Véq file nhu’ng chi ¢6 nguoi s¢ hitu f:ﬂe
moi c6 thé thay doi quyén Erén file 7d('). Tuy nhién néu ban muon nguoi dung khac kiém
soat file chla ban,‘ ban co6 thé thay doi s¢ hitu sang cho nguoi dung do. Lénh chown cho
phép chuyén quyén s¢ hiru mot file sang cho nguoi khac.

Vi du: Cau 1énh sau chuyén quyén s& hitu file mydata sang cho nguoi ding fuan
$1s -1 mydata
-rw-r--r-- 1 nga tinhoc 207 Feb 15 11:53 mydata
$ chown tuan mydata
$1s -1 mydata
-rtw-r--r-- 1 tuan tinhoc 207 Feb 15 11:53 mydata
Lénh chgrp dung dé thay d6i nhém nguoi ding trén file.
Vi du: Cau 1énh sau thay d6i nhom ngudi ding thanh kinkte cho file today va weekend
$ chgrp kinhte today weekend
$1s -1
-rw-r--r-- 1 tuan kinhte 328  Jan 15 5:25 today
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-rw-r--r-- 1 tuan kinhte 241 May 9 13:42 weekend
2.8. Tao lién két

Linux cho phép tao ra céc lién két file nho d6 ta c6 thé co nhiéu tén file tai cac thu muc
khac nhau tham chiéu t6i cung mét file vat Iy. Dé tao lién két, ta dung 1énh /n v&i d6i sb 1a
tén file gbc va tén file lién két.

$1s

today

$ In today weather

$1s

today weather
O vi du trén, vé thuc ghfit today va Weather 13 hai tén file tham chiéu t&i cung mot file vat
1y. Do vay thong tin vé hai file l1a giong nhau.

$1s -1 today weather

-rw-rw-r-- 2 nga tinhoc 563 Feb 14 10:30 today

-r'w-rw-r-- 2 nga tinhoc 563 Feb 14 10:30 weather
MBbi file déu co sb lién két 1a 2. Néu ban hién thi thém chi s6 inode (sb6 x4c dinh duy nhat
mdt file trong h¢ thong) cua céc file trén thi ciing s€ thay chung giong nhau.
Trén thuc té, file thuong dugc tao lién két trong mot thu muc khac.
Vidul:

$In today reports/

$1s

today reports

$1s reports/

today

Poan Iénh trén tao mot lién két t6i file today trong thu muc reports. Két qua 1a ta c6 2 tén
file today ndm & hai thu muc khac nhau nhung ciing tham chiéu téi mét file vat 1y.

Vidu2:
$In today reports/friday
$1s
today reports
$Is reports/
friday

Doan 1€nh trén tao cho file foday mot lién két tén l1a friday trong thu muc reports.
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Do mét file c6 thé c6 nhiéu lién két nén dé xo4 han file, ta cAn xo04 tit ca cac lién két tGi
no, ké ca lién két gbe (tén file gbc). Néu ban chi xoa mot lién két, cac lién két con lai van
tham chiéu t6i file vat Iy nhu binh thudng.
Vi du:

$In today weather

$ rm today

$ cat weather

Today is a nice day because

the sun shines everywhere.
2.8.1. Lién két cirng (Hard Link)
Kiéu lién két chung ta vira xem xét & trén dugc goi 1a lién két cing. Cac file lién két cung
tham chiéu t61 mot file vat 1y va cung c6 mét chi s6 inode, cd cung s6 lién két, cung kich
¢d... Viéc thay ddi ndi dung trong mot file lién két ciing chinh 1a thay doi ndi dung cua cac
file lién két con lai. Néu xo4 di mot trong cac lién két thi ndi dung file vat Iy khong mat di,
ta van ¢ thé truy nhéap vao file d6 thong qua cac lién két khac. Tuy nhién lién két cing c6
mot han ché, d6 1a ban khong thé tao lién két cting cho mot file géc ma lién két do va file
géc thudc hai hé théng file khac nhau. Vi du ban khong thé tao lién két cung la mét file
thudc h¢ thong ext2 cho mdt file thude hé théng FAT.

Dé khic phuc han ché nay, ban co thé dung lién két biéu tuong.
2.8.2. Lién két biéu twong (Symbolic Link)
Mc}t lién két bié}l tugng sé& luu duong dan qén file ma no lién két toi. N(’) khong phqéi 1a lién
k€3t cﬁ}lg truc tiéP ma chi chira thong tin vé vi tri cua file dugc lién két. Ban c6 thé tao lién
két biéu tugng bang 1énh /n véi tuy chon —s.
Vi du: Tao file lién két tén 1a lunch cho file veglist
$In -s /home/nga/food/veglist lunch
$ cat /home/nga/food/veglist
tomatoes and beans
$ cat lunch
tomatoes and beans
Do veglist va lunch 13 hai file khac nhau nén thong tin chi tiét vé chiing ciing khac nhau.
$1Is -1 /home/nga/food/veglist lunch
-rtw-rw-r-- 1 nga tinhoc 18 Feb 14 10:30 veglist
lrw-rw-r-- 1 nga tinhoc 4 Feb 14 10:33 Ilunch->veglist

Kiéu file ctia lunch 1a 1 thé hién ddy 1a mot file lién két biéu twong, khong phai file thong
thuong. C& cua né chi 1 4 bytes do n6 chi chira duong dan t6i file veglisz. Néu ban hién
thi ca s inode thi ciing s& thdy chung khac nhau.
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Pé x04 han mdt file, ban chi cAn xo4 tat ca céac lién két cung té1 n6. Tuy nhién néu ton tai
mot lién ket bicu tuong tdi mot file da bi xoa thi lién két nay sé khong the truy nhap dugc
file.

Khac véi lién két cung, ban c6 thé dung lién két biéu tuong dé tao lién két toi mot thu
muc.

Vi du: Tao lién két tén 1a dsbt cho thu muc baitap.
$In -s /home/nga/baitap/ dsbt
$ cd dsbt
$ pwd
/home/nga/baitap

2.9. Mot s6 1énh khac
2.9.1. Tim kiém file: Lénh find

Lénh find cho phép tim kiém file theo mot tiéu chi nao d6. Poi sb cta no 1a thu muc, noi
can tim kiém, tiép sau do la cac tuy chon dé chi dinh diéu kién tim kiém. Lénh find s€ tim
kiém file trong thu muc can tim va tat ca cac thu muc con bén trong do6. Co thé tim mot
file dwa trén tén, ngudi so hitu, hay thoi gian cap nhat cudi cing.

Cu phap cua lénh find nhu sau:

$ find tén_thu_muc ciac_tuy chon —print
* Cac tuy chon cia Iénh find:
-name: tim theo tén file
-type: tim theo kiéu file (d:directory; 1: symbolic link;...)
-mtime: tim theo thoi gian truy nhap
-size: tim theo kich cd file (+/- @0 16n file c, vi du +/-400c¢)

Luy ¥ tuy chon —print thudng xuit hién cudi cing sau cdu 1énh dé chi dinh két qua tim
duoc sé hién thi ra STDOUT.

Vidu 1: Tim file c6 tén la myscript.
$ find /home/nga/ —name myscript -print
/home/nga/baitap/myscript

Vi du 2: Tim cac thu myc c6 trong thu muc lam viéc hién thoi.
$ find . —type d -print
./thuchanh
J/thuchanh/shellpro

Vi du 3: Tim céc file c6 do 16n trén 100 ky tu (byte) & trong thu muc lam vi¢c hién thoi va
c6 thoi gian truy nhap cach day 3 ngay.

$ find . —size +100c -mtime +3 -print
Vi du 4: Tim thu muc tén 1a thankyou.

$ find /home/nga/ -name thankyou —type d -print
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Co thé dung céac ky ty dac biét dé thé hién tén file can tim kiém. Vi du sau tim tit ca céc
chuong trinh C trong thu muc programs.

$ find ~/programs/ —name '*.c' -print
= Tim kiém phirc tap
Né:u cau lénh tim kiém c6 nhiéu diéu kién Fim thi két qua s¢€ la céc file thoa rr}én }ét ca cac
di@:u kién do (toan tur AND). Ta cling c6 the dung toan tir OR, ky }}iéu la —0 dé thé hién tim
ki’ém‘theo mot trong nhiéu di€u kién; va toan tor NOT, ky hi¢u ! d€ tim kiém ngoai trir mot
s0 dieu kién nao do.
Vi du 1: Tim tit ca cac file khong phai la thu muc trong thu muyc dang lam viéc.

$find . ! —type d
Vi du 2: Tim cac file c6 c¢& dudi 100 ky tu hodc thoi gian truy nhdp cach day 3 ngay.

$ find . \( -size -100c —o -mtime +3 \)
Vi du 3: Tim thu muc reports hoac cac file c6 ¢ hon 100 ky tu.

$ find . \( \(-name reports —type d \) -0 -size +100 \) -print
Chu ¥: Piéu kién tim phirc tap can dugc dit trong cap \( va \). Trude va sau mdi cap ky tur
nay phai c6 it mot khoang trong.
2.9.2. Ghép néi thiét bi vao cdy thuw muc: Lénh mount va umount
Mac glﬁ tat ca céc file trong Linux déu dugc dat trong cung mdt cay thu muc, song ching
co ,thé dugc luu trir tré{l cac bd qhé ngoai khac nhau nhu dia cung hay CD-ROM. Moi
thiét bi nh¢ cling c6 thé co hé thépg file (file S}{stem) l’<héc nhau nhu FAT, NTI*:S, ,extg,
HFS... Linux c6 kha nang nhan biét dugc mot s6 h¢ thong file nhu vay va cé thé két noi
ching vao cay thu muc cia minh.
Mot hé thong file trén thiét bi luu trir dugre tach roi v6i cay thu muc Linux cho dén khi ban
ket ndi n(:) vao céy.» Moi h¢ thong ﬁle cling co thc,% dugc to chuc thanh mot cay thu muc
riéng. Chéngr han dé€ st dung dia mém, ban phai gan cay thu muc cua né vao cay thu muc
Linux, cay gan vao dugc xem nhu mét cay con cua cay chinh.
Pé gin mot hC? thong file trén thiét b1 luu trir vao cay thu muc chinh ta dung 1énh mount.
L§nh nay s§ gan cay thu muyc cua thiét bi luu trir vao thu myc ma ban chi ra. Sau d6 ban c6
the di chuyén vao thu muc do6 va truy nhap cac file bén trong.
Chu y 1a thao tac mount chi thyc hién dugc néu ban 1a nguoi dung co quyén cao nhét
(root).

Cu phap cua 1énh mount nhu sau:

# mount thiét_bi_cin_mount diém_ndi_vao_h¢ thong file
Vi du 1: Mount va sir dung dia mém
# mount /dev/fd0 /mnt/floppy
Trong 1énh trén, hé théng §é két ndi dia mé;n fd0 vao cay thu myc tai diém ndi 1a
/mnt/floppy. Tt d6 ban c6 thé vao /mnt/floppy dé truy nhap noi dung 6 dia A.
Vi du 2: Mount va st dung 6 CD
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# mount /dev/hdc /etc/mnt
Vi du 3: Mount va st dung flash card qua USB

# mount /dev/sdal /mnt/usb
Piém ndi co thé 1a mot thu muc tiy ¥ song ta nén dung cac diém ndi ma Linux quy wdc
san. Cach két ndi cac thiét bi khac ciing tuong ty nhu trén, tuy nhién ban phai biét duoc co
nhing thiét bi nao trong hé thdng ctia minh. Chi ¥ 1a tén thiét bi c6 thé khac nhau trén mot
s6 hé thong Linux.
* G b6 két ndi: umount
bpé g0 bd két ndi v&i mot hé théng file, ta dung Iénh umount nhu sau:

# umount thiét bi_di_mount diém_ndi_vao_hé thong_file
Vi du: G& két ndi v6i dia mém

# umount /dev/fd0 /mnt/floppy
Tt ca cac hé thdng file can phai dugc mount trude khi truy nhdp va phai dugc umount khi
dong hé thong. Tuy nhién Linux sé& ty dong mount mot sO thiét bi cho ban khi khoi dong
va cac thiét bi nay cling s€ tu dong dugc umount khi dong h¢ théng. Dé biét cac thiét bi
duoc mount sin, ta ¢ thé xem nodi dung cua file /etc/fstab.
2.9.3. Lwu trig va nén file: Lénh tar va gzip

Tién ich tar cho phép tao ra cac luu tritr cho file va thu muc. N6 rat tién dung dé tao cac
ban backup dir li¢u. Véi tar, ta cé thé Iwu trix file, cap nhat luu trir va thém vao céc file
m&i. Tham chi ban c6 thé luu trit ca& mot thu muc va tit ca cac thu muc con trong no vao
mét file luu trit, sau d6 ban co thé léy lai chung tur file nay. Lénh far c6 nhiéu tuy chon,
chang han c (create), x (extract), u (update)...

Vi du 1: Tao file luu trix tén 1a myarch.tar cho thu muc mydir
$ tar -cf myarch.tar mydir/
Sau Iénh trén, ta s c6 file myarch.tar luu trir toan bo ndi dung cua mydir.
Vi du 2: Lay lai n6i dung luu trit trong myarch.tar
$ tar -xf myarch.tar
Sau 1énh trén, tit ca ndi dung da luu trit trong myarch.tar s& duoc 14y ra.
Vi du 3: Pua thém /etters vao file luu trix
$ tar -rf myarch.tar letters
Vi du 4: Cap nhat thu muc mydir trong myarch.tar
$ tar -uf myarch.tar mydir
Vi du 5: Liét ké ndi dung chura trong file luu trir myarch.tar
$ tar -tf myarch.tar
Néu mudn nén file trude khi dwa vao luu trit, ta dua thém tiy chon z.
Vi du:

$ tar -cfz myarch.tar mydir/
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Ban ciing c6 thé thém tily chon v dé hién thi qua trinh 13y lai dit lidu tir file luu trit.

= Nén file: gzip

C6 nhiéu 1y do dé nén file nhung hai 1y do co ban nhét 1a dé tiét kiém bo nhé va giam thoi
gian chuyén file qua mang. Sau khi nén (compress) file, ta dugc mot file nén co kich thudce
nho hon kich thudc cua file gbc. Sau d6 ta cé thé ldy lai ndi dung file gbc bang cach giai
nén (decompress) file nén. Dé nén file, ta ding 1énh gzip.

Vi du: Nén file mydata.
$ gzip mydata
$1s
mydata.gz
Dé giai nén mot file nén ta ding 1énh gunzip.
$ gunzip mydata.gz
$1s
mydata
Pé xem ndi dung file nén ta ding 1énh zcat.
$ zcat mydata.gz
Ta ciing c6 thé nén mét file luu trir.
$ gzip myarch.tar
$1s
myarch.tar.gz

Tuy nhién ban can phan biét viéc nén file luu tri béng gzip va viéc nén file trudce khi dua
vao luu trlt dung tuy chon z trong 1€nh far. Hai cach nay s€ dua lai hi¢u qua nén khac
nhau.

2.10. Diéu khién tién trinh

Trong Linux, ban khong chi co thé diéu khién dit liéu vao ra ciia mot cau 1énh ma con co
thé can thiép vao qua trinh thuc thi ctia cau 1énh d6. Ban c6 thé dit mot cau 1énh thuc hién
& ché d6 nén trong khi ra cac 1énh khac, co6 thé huy bo mot 1énh trudce khi nod két thic, hodc
ngit 1énh dé roi sé tiép tuc thi hanh né khi nao can thiét.

Linux xem mdi 1énh nhu mét tién trinh (process) — mdt nhiém vu can thuc hién. Do 1a hé
diéu hanh da nhiém nén tai mot thoi diém hé thong co thé thuc hién dong thoi nhiéu tién
trinh khac nhau. Cac tién trinh khong chi gdm nhiing 1énh do nguoi dung yéu ciu ma con
gdm cé cac nhiém vy cia riéng hé thong.

Chung ta s& goi 1énh ma ngudi ding yéu ciu shell thuc hién 13 cac cong vu (jobs) dé phan
biét v6i cac tién trinh hé thong. Shell cung cdp cac 1énh cho phép ban dit mot cong vu
chay ¢ ché d6 nén, huy bo hay ngit mot cong vu.
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2.10.1. Background, Foreground: &, bg, fg
Tién trinh & ché d6 nén l1a nhfrng tién trinh khong tuong tac tryc tiép véi nguoi ding. I\{Iéc
du no6 van chay bén trong h¢ thong nhung nhf}'ng thao tac trén shel‘l cua nguoi dung (chang
han nhu nhéap dir lié}l) kh@ng anh huong dén chung. Ché do nén dac biét hiru ich cho
nhﬁ’ng cong vu dé}i, can nhiéu thoi gian thuce thi. Tha}f vi ph‘éti doi tr,uc'yc man hinh médt 1énh
chq dén khi no ket tl}l’lc, ban c6 thé dat 1énh d6 ¢ ché do nén va ti€p tuc ra cac 1€nh khac.
Chang han ban c6 thé soan thao mét file trong khi cac file khac dang duoc in.
bPé chay mot mot 1énh & ché d6 nén, ta dat déu &6 cubi 1énh do. Khi ban thyc hién nhu
Vél}’, SO hiél;l cong vu ctia nguoi dung va so hicu tién trinh, trong h¢ théqg cua 1énh s€ duoc
hiél} thi,. S6 hi¢u cong vu ngu:(‘r% dung duqc’; dat trong dau [ ] 1a s0 dé nguoi dung tham
chi€u dén cong vu do. SO hi€u tién trinh 1 s6 ma hé thong gan cho cong vu.

$ Ipr mydata &

[1] 534
C(’a thé dat nhiéu 1énh chay & ché do nén béng c:élch thém ky tu & theo cach nhu trén. bé
biét cac cong vu nao dang thuc hién dudi dang nén, ta dung cau Iénh jobs.

$ Ipr intro &

[1] 547

$ cat *.c > myprogs &

[2] 549

$ jobs

[1] + Running Ipr intro

[2] - Running cat *.c>myprogs
DAu + chi cong vu dang dugc thuc hi¢n, dau - chi cong vu s€ dugc thuc hién ngay tiép
theo.
Chu y: Co thé tao nhiéu‘céng vu nén trén cung mot dong 1énh, khi d6 ky tu & vira co y
nghia chi dinh cong vy nén, vira 1a ky tu ngan cach 1€nh.
Trong qua trinh thao tac trén shc?ll, hé thong s& thong béo cac cong vu nén nao vira hoe‘}n
thélnh, song 101 thong bao chi xuat hién sau khi ban ‘thaol tac xong mot 1énh nao do. Muérn
h§: thél?g thong bao ngay lap tirc khi mot cong vu nén két thic, ta dung 1énh notify voi doi
s0 1a s6 hi¢u cong vu:

$ notify %1
Cau 1énh trén s& yéu cau hé thong thong bao ngay 1ap tirc khi cong vu sd 1 két thuc.
Co thé dua m@t, cong vu chay & ché dd nén lén ché do trude (foreground). Cong vu
fqreground s€ ti€p nhan tryc tiép nh&qg thao tac tur nguc‘yi’ dung. N‘éu chi co m(f)‘t cong vu
nén, Iénh fg §é dua cong vu do lén’ che do foreground. Néu c6 nhiéu cong vu nén thi ban
phai chi rd s6 hi¢u cua cong vu muon dua Ién.
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$fg %1
lpr intro
Ta cling c6 thé dung 1énh bg dé dua mot cong vu foreground hién thoi vé ché d6 nén.
2.10.2. Huy bo mot cong vu: Lénh kill
Ban c6 thé huy bo bit ky mot tién trinh nao dang chay & ché d6 nén bang cach dung 1énh
kill. Lénh kill c6 d6i sb 1a sd hiéu cong vu hodc sb tién trinh cua cong vy do trong hé
théng.
Vi du: Huy bo cong vu s6 1.
$ kill %1
Néu dung s6 tién trinh cta hé théng thi trude tién ban can biét duoc gia tri d6 1a bao nhiéu
thong qua 1énh ps. Lénh ps s& liét ké tit ca cac tién trinh bao gdm ca tién trinh cua hé
théng. Tuy nhién, ban can phai xac dinh 13 tién trinh ndo 1a do ban tao ra. Sau d6 dung
1énh kill dé huy tién trinh.
Vi du:
$ ps
PID TTY TIME COMMAND
528  tty24  0:05 sh
549  tty24  0:01 cat *.c > myprogs
570 tty24 0:00 ps
$ kill 549
2.10.3. Ngit mét cong vu: CTRL-Z
C6 thé ngét va dung mot cong vu béng t6 hop phim CTRL—-Z. Khi d6 cong vu s€ tam
ngimg cho dén khi nd dugc khoi dong tiép. Cha ¥ 1a cong vu d6 chwa két thic, né chi tam
“treo” cho dén khi nao ban mudn tiép tuc. Khi muédn tiép tuc, ban co thé dwa no ra ché do
background hoic foreground bang 1énh bg hoic fz.

Vi du:

$ cat *.c > myprogs

o/

$ bg
2.10.4. Hen gio thuc hién: at
V6i cdu 1énh ar ban ¢6 thé thyc hién mot cong vu nao d6 vao mot thoi diém nhat dinh do
ban dé ra. Sau khi dit hen gi0, thadm chi ban c6 thé dang Xuét (logout) ra khéi phién lam
viéc va hé théng van tiép tuc giit lai cac 1énh can thyc hién vao nhirng thoi diém d3 dinh.
Vi du 1: Hen gio thuc hién in file intro vao 4 gio sang.

$ at 4am

lpr intro

Trang 32



Ctrl-D  (Két thiic ndi dung yéu cau)
Vi du 2: Hen gio thuc hién vao 5h15 chiéu thir sau.
$1s cmds
lpr intro
cat *.c >myprogs
$ at 5:15pm friday < cmds

Ban c6 thé xem danh sach cac 1énh, xo4 mét 1énh di hen gi0 hodc dat thong bao khi 1énh
hen gio két thiic bang cach ding az véi ddi s6 tuong tmg 1a 1, -r, -m.

3. Lap trinh shell

Khong chi don thudn 1a mét trinh thong dich 1énh (command interpreter), BASH con c6
kha niang nhu mot ngoén ngir 1ap trinh, né cho phép ban tao ra cac chuong trinh shell dé
thue hién nhitng céng viéc phirc tap. Trong ngdn ngit shell, ban c6 thé tao ra cac bién, tao
tuong tac gitra ngudi dung va hé thong ciing nhu st dung cac cau tric diéu khién nhu ré
nhanh, lap...

3.1. Bién shell

3.1.1. Tao va swr dung bién: =, §, set, unset

Bién trong shell khong can dugc khai bao trudc va ciing khong can chi 16 kiéu dir lidu.
Khi ta sir dung bién lan dau tién c6 nghia la ta dinh nghia bién d6. Tén bién 1a mot day ky
tur gém 6 céac chit cai, chit sb hodc ky tu gach dudi. Chir ) khong dugc ding dau tén
bién, tén bién khong duogc chira khoang tréng hay bat ky mot ky tu khac.

* Gan gia tri cho bién: =

Dé gan gia tri chor bién, ta dung toan tr gan (=). Chd ¥ 13 trudce va sau ky tu (=) khong
dugc c6 khoang trang.
Vidu:
$ a=Hello
Khi d6 bién a s& duoc tao va nhan gia tri 1a Hello.
Ta ciing c6 thé thay doi kiéu gia tri bién bat ky khi ndo.
$ a=57
$ a=3.14

Khi thuc hién hai cau 1énh trén, do bién a dd duoc tao nén né sé& chi thay ddi gia tri, lan
luot 1a 57 va 3.14.

= Ly gia tri cia mot bién: $
Dé tham chiéu dén gia tri ciia mot bién ta ding toan tir $ & phia trude tén bién.
Vi du: Duing cdu 1énh echo dé hién thi gia tri cia bién.

$ b=2005
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$ echo $b
2005
Tén bién cling co thé dugc dung mat cach linh hoat trong cau 1énh:
$ ldir='home/usr/letter
$ cp mydata $ldir
Khi @6 gia tri bién Idir dugc dua vao nhu ddi sé thir 2 trong 1énh cp.
= Liét ké danh sach bién va xo4 bién: set & unset
Pé liét ké danh sach cac bién da dinh nghia trong shell ta dung 1énh set.
Vi du:

$ set
a Hello
b 2005

Idir  /home/usr/letter
Néu khong mudn ding mét bién nao d6 ta co thé xod bién bang 1énh unser. Khi dé tén
bién va gia tri cia n6 khong con nira.
Vi du:
$ unset b
$ set
a Hello
Idir  /home/usr/letter
3.1.2. Cic déu bao xéu
Gié tri ma ban gan cho bién c6 thé 1a mot day ky tu tuy y. Cac ky tu nay co thé 1a do ban
nhap vao hoic 1a két qua ctiia mot 1énh nao d6. Trong nhiéu truong hop, ban can phai bao
dong xau ky tu d6 bang nhay kép, nhay don hodc nhay don nguoc (“”, ¢°, ).
Bao x4u boi ¢ *: Noi dung xau két qua s& chinh 1a day ky tu c6 trong xau duoc bao, bat
ké trong d6 1a ky tu gi.
Vi du:
$ a="Bash'’
$ echo 'Xin chao, toi la $a'
Xin chao, toi la $a
Bao xau bai “ ”: Néu trong xdu c6 dung $ténbién thi gia tri cua bién d6 duoc xac dinh
trong xau két qua. Trong trudng hop ban muén ding dau $ trong xau nhung khong véi
¥ nghia iy gia tri bién, ban phai thém dau \ trude ky tu $.
Vi du:
$ a='Bash'
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$ echo "Xin chao, toila $a"

Xin chao, toi la Bash
- Bao xau boi ' *: Trong xau phai 1d mot cu 1énh. Xau két qua chinh 1a két qua cia cau

1&€nh do.

Vi du:

$a='Is’

$ echo $a

aaa backup mydata zyx
3.1.3. Bién méi trwong
Khi dang nhap vao hé théng, Li}lux s tao ra cho ban mot moi trudong sh’ell dé lam viéc goj
1a user shell. Trén d6 ban c6 thé thuc hién cac cau Iénh hay khai bdo bién, tham qhi co the
tao ra cac file kich ban (shell script) va thuc thi cac file d6. Tuy nhién, modi bién chi c6
ph’arn vi st dung trong shell ma nd khai bao. Pac biét khi ban chay mot shell script thi hé
thong s€ phat sinh mgt méi truong khéc goi la subghell. Khi do6 ban co6 hai Ir}éi truong la
user shell va subshell. Trogg script ban goi lai co thé co n}}ﬁng cau Iénh goi dén mot script
kl}éc va nhu vay s€ c6 nhiéu moi truong, nhiéu, subshell 16ng nhau dugc tao ra. Khi script
két thac thi moi truong lam viée ctia nd s€ két thuc va ban quay lai moi truong da goi
script do.

Céc bién dugce khai bao trong mot shell chi c6 pham vi st dung cuc b trong shell do. bé
bién trong mot shell co thé dung duoc trong cac subshell ta can phai thuc hién xuét bién
(export). Khi do trong cac subshell s¢ c6 mot ban sao cua bién da dugc xuat tur shell ban
dau. Khi mot bién duoc dung & moi shell n6 tr¢ thanh bién moi truong.

Trong Linux ¢4 nhiéu bién maéi trudng duoc tao sdn dung dé cdu hinh cho user shell caa
ban, ngoai ra cling c6 nhimng bién méi trudng do ngudi ding tao ra. Ban ¢ thé liét ké tat
ca cac bién moi truong bang 1énh env. Luu ¥ 12 bién méi trudng thuong co tén viét hoa.

= Bién mdi trwong do hé thong dinh nghia

Pay 1a cac bién dic biét, gia tri ciia né c6 thé dugc tham khao nhung khong thé thay doi
duoc. Mot so vi du vé bién loai nay la:

= - Bién HOME

Ghi duong dan tuyét dbi dén thu muc ding nhdp cua ban. Bién ndy duoc xac dinh boi
ngudi quan tri hé thong khi tai khoan ngudi ding cta ban duoc tao ra. Co thé sir dung
HOME khi muén lay tén dudng dan tuyét d6i dén thu muc dang nhap.

$ echo SHOME

/home/sv72

$Is SHOME/thuchanh (twong duong v6i $1s /home/sv72/thuchanh)
= - Bién LOGNAME
Bién nay chtra tén déng nhap cua ban.
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$ echo SLOGNAME
sv72
= Bién méi truomg cé thé dinh nghia lai
Pay la nhimng bién ma ta co t}lé thay d6i gi,é tri f:ﬁa chﬁpg. Chung thuong duge dung dé
ghi cac thong tin nhu dudong dan tim 1€nh, dau nhac hé thong...
= - Bién SHELL

Chtra duong dan dén chuong trinh shell ma ban sir dung. BASH ¢6 duong dan la
/bin/bash, Bourne shell c6 duong dan 1a /bin/sh...

* _Bién PATH

Cl}fra cac duong dan céc}l nhau béi diu (:’). Khi mot lén,h duoc goi thi 1énh do6 s€ dugc tim
kiém trong cac duong dan luu trong bién nay. H¢ thong khoi tao gid tri qcﬁa PATH la
/usr/bin va /usr/sbin. Tuy nhién ban nén thém vao d6 cac duong dan khac dé thuan loi khi
goi 1énh.

$ PATH=SPATH:$SHOME/mybin

$ export PATH

$ echo SPATH

/usr/bin:/usr/sbin::/home/sv72/mybin
Néu giita hai dau : khong c6 tén dudng dan nao thi c6 nghia la ’PATH bao gém Ehu muc
lam viéc hi¢n hanh khi goi 1€nh. Luu ¥ 1a ban phai export lai bién sau khi thay doi gia tri
cua no.
= - Bién PS1 va PS2

Hai bién nay thé hién cac ky tu & dau nhic hé théng, twong ung l1a bac mot va bac hai. béi
v6i BASH thi dau nhic bac 114 $, ddu nhac bac 2 1a >. Gia tri PS1 va PS2 c6 thé thay doi
duoc. Ban cling c6 thé dat gia tri cho PS1 v6i cac ma code sau:

\!I' 6 1énh trong history cua 1énh hién thoi
\$  dau nhic cho tit ca cac ngudi dung (trir root)
\d ngay hién tai
\h  tén may chi ma ban dang két ndi
\s loai shell dang dung
\t  gio hé thong
\u  tén nguoi dung
\W thu muc lam viéc hién hanh
Vi du: Thay d6i ddu nhic shell
$ PS1="\u \W ->"
sv72 thuchanh -> (go Iénh tur ddy)

3.2. Mt s6 cau Iénh lap trinh thong dung
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3.2.1. Nhdp va xudt: Lénh read va echo

Ta da biét 1énh echo ding dé xuat dir liéu ra man hinh. Sau khi in dit lidu, echo sé& tu dong
xudng dong. Néu khong mubn xubng dong ban can dua thém tuy chon —n. Dé nhap dit liéu
tir ban phim ta dung 1énh read. Cé thé két hop echo va read dé tao su twong tac giita nguoi
ding va hé thong trong cac script.

$read a
Linux
$ echo "Gia tri vua nhap la: $a"
Gia tri vua nhap la: Linux
3.2.2. Tinh todn sé hoc: Lénh let

Lénh /et cho phép thuc hi¢n cac tinh toan s6 hoc. Ban co thé dung let dé so sanh hodc
cong, trir, nhan, chia hai s6. Lénh nay thuong duge dung trong cac cau tric diéu khién.

Cu phap cua /et nhu sau:

$ let valuel operator value2

$ let 2*7

14
Chu y 1a cac toan hang va todn tr trong 1énh let’ phai dugc viét lién }1hau. Nél,l ml}én gitra
cht’mg c6 khoang cach thi phai dat tat ca trong dau " ". Ta cling c6 thé dung bién dé luu gia
tri két qua.

$Slet“a=2%7”

$ echo $a

14
3.2.3. So sdnh va kiém tra: Lénh test
Lénh,tesl cho phép thuc hién céac phég 50 sanh va kiém tra. Ban c6 thé ding né dé so sanh
hai s6 nguyén, hai x?u{ ky tu va cg') thé két hop vdi céc toan tir logic. Sau khi thuc hién so
sanh, 1énh test s& tra vé gia tri 0 néu phép so sdnh diang.

Cu phap so sadnh cua 1énh test nhu sau:

$ test valuel —option value2 (so sanh gia tri)
$ test stringl = string2 (so sanh xau)
$ num=5

$ test Snum —eq 10
$ echo $?
1
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Bién dic biét $? sé& luu gilr trang thai két thuc cta cau 1énh vira thuc hién gﬁn nhét. Nhu
vay gié tri 1 chinh 1a két qua ctia 1énh fest trong vi du trén.

Lénh test ciing c¢6 thé duoc dung dé kiém tra file.
Vi du: Kiém tra xem file myscript c6 khac rong khong

$ test —s mydata

$ echo $?
0
Ban ciing c6 thé thay Iénh test bang dau [ ] nhu sau:
$[Snum —eq 1] (Tuong duong $ test $Snum —eq 1)

$ [ $Sbhiena = “hello” | (Tuwong duong $ test $biena = "hello")
Chu ¥ 13 trude va sau ki ty [ ] phai c6 it nhat mot khoang trang, néu khong hé thong s& bao
16i.
Lénh test thuong duge dung dé kiém tra didu kién trong cac ciu tric didu khién. Tuy nhién
ban can ghi nhé céch viét so sdnh, chang han dé so sanh xau ky tu ta dung ky hi¢u =, trong
khi d6 so sanh hai s0 nguyén phai dung tuy chon —eq. D¢ bict tat ca cac ky hi¢u toan tir va
y nghia ctia ching, ban c6 thé dung Iénh: man test

3.3. Kich ban shell (Shell Script)

3.3.1. Tao va thuc thi script

V61 nhiing cong viéc phuc tap, cac 1€nh shell thuong dugc dua vao trong mot file chuong
trinh goi 1a kich ban shell (shell script). Khi ta thyc thi mot shell script thi cac cau 1€nh
trong do s€ 1an luot duge thuc hién.

V& ban chat shell script 1a mot file van ban chura cac cau lénh Linux. Do d6 ban co thé
soan thao nd bang bat ky mot trinh soan thdo van ban nao nhu Emacs, Vi hodc tham chi c6
thé bang lénh cat.

Sau khi soan thdo xong script, ta cd thé thyuc thi nd béng mot trong céc cach sau:
- $sh tén_script
- $. tén_script
- Gan quyén chay (executable) cho file script va gé tén file nhu mot cau lénh:
$ chmod u+x tén_script
$ tén_script
Shell dugc goi dé thuc thi script 1a shell xac dinh trqng bién SHELI:, chéng han 1énh S}f s€
thuc thi script boi B01‘1rne‘ shell. Tuy nhién ta c6 thé chi rd shell dé thuc hién script bang
cach khai bdo n6 ¢ phan dau script. Vi du:
#!/bin/sh

Khai bao trén cho phép ban thuc thi script trén Bourne shell mac du ban dang ¢ mot shell
khac.
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Trong mat sc,ript‘ co ‘thé ¢6 cac dong chu thich, d6 1a day ky tu bat dau tir ky tu #. Tuy
nhién dong bat dau bang #! khong dugc coi la cha thich ma c6 y nghia nhu da néi ¢ trén.
3.3.2. Mjt sé chwong trinh vi du
= Chuong trinh chao héi: greeting
echo "What's your name?"
read name
echo "Nice to meet you, $name"
= Chuwong trinh tinh tong 2 s6: sum
echo —n "Enter the first number: "
read numl
echo —n "Enter the second number: "
read num?2
let "sum = numl + num?2"
echo "Their sum is: $sum"
= Chuong trinh dém tong s6 dong ciia tt ca cac file ngudn C: linec
lines="cat ~/programs/*.c | wc -I'
echo “Number of lines in all C programs is $lines”
3.3.3. Bién déi so
Ciing nhu céc cau 1gnh khac, mot shell script ¢ thé nhdn d6i s tir 10 goi 1énh. Khi goi
scr,ipt, 92’1(: ’déi s0 duoc nhap vao sau tén ’cﬁar sctipt. Daoi so cua sctipt duoc tham, chiﬁ:u qua
bién doi so ’(arg,ument Yariable). Bién d(t)i sO gom tqe’m tu: $ va so thir tu cta d?)i sO trong
céu} lénh. Df)i s0 thtr nhat dugc tham chiéu boi $1, doi so thir hai du’qs: thz}m Chiél,} boi $2...
Bién doi sf) $9 cl}l’ra tén cua script dugc goi. Ngoai ra con cé,mcf)t sO biél:l déi’ sO ’khéc la:
$# chira so0 doi sO ma nguoi dung dua vao, $* va $@ chura tat ca c\a’tc biér} déi, S(A)’(C(') su
ph,éln bi¢t gitra $* va $@ khi dung nc:) véi dau baov xau ""). Luu y rang bién doi so 1a cac
bién chi doc (read-only), né khong thé dugc thay doi gia tri.
Khi nhap dbi s6 trén dong 1énh, mdi tir riéng biét s& dugc coi la mot dbi s6, trir khi nhiéu
tor dugc dat trong dau "" thi s€ dugc coi nhu mot doi so.
Vi du 1: Tao script testarg c6 ndi dung la:
echo $1
echo $2
echo $3
echo $*
echo $@
echo "So doi so la: $#"
Két qua thuc thi festarg nhu sau:
$ testarg Hello Bonjour 'Xin chao"
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Hello

Bonjour

Xin chao

Hello Bonjour Xin chao

Hello Bonjour Xin chao

So doi so la: 3
Me;“lc d1,‘1 kl}éng thé thay ddi duoc gia tri cho ting bién ddi s, ta co thé dat gia tri cua céc
bién doi s6 thong qua 1€nh set.
Vi du 2: Tao script setarg nhu sau:

echo "Cac bien doi so la: $*"

echo "Doi so thu nhat la: $1"

set a b ¢ #dat biendoiso $1 =a, $2=0b, 33 =c¢

echo "Cac bien doi so la: $*"

echo "Doi so thu nhat la: $1"

set 'Is’ #dat bien doi so la ket qua cua lenh Is

echo "Cac bien doi so la: $*"

echo "Doi so thu nhat la: $1"
Két qua khi thyc thi § setarg x y z nhu sau:

Cacbiendoisola:x y z

Doi so thu nhat la: x

Cacbiendoisola:a b ¢

Doi so thu nhat la: a

Cac bien doi so la: baitap document myscript

Doi so thu nhat la: baitap
3.3.4. Cdc ciu triic diéu khién
Gi‘(‘)ng nl}u’ trong cac ngdn ngir 1ap trinh khac, ’ng()n ngﬁ?‘Shell f:ﬁng h(x? trg cac qéu tric
dicu khién trong chuong trinh. Co6 hai loai cau truc diél,l khién 1?1 cau trac diéu‘kién
(condition struf:ture) va cau trtc 1ap (loop structure). Cac c‘éu t1:1'10 diéu kién co bép gom if
va case. Cac cau trﬁf: lap co l?én c6 while va for-in. Mot diéu can chi y la trong cau trac if
va whi{e thi viéc kiém tra di€u kién s& thong qua mot Cﬁ.}l 1énh Linux chur khong Phéi la
mﬁ)t biéu thuc quan h¢. Tat ca céc cau 1énh trong Linu>§ déu tra vé m(:)t trang thai két thl:lC‘,
ncu cau Iénh thanh C(:)ng thi trang thai nay 1a 0, con néu, cau lénh :[hét bai thi n‘c') s€ tra vé
mot gia tri duorng biéu thi ma 1061. Trong if va while, n€u 1&€nh dicu kién tra vé O thi cﬁg
1énh bén trong cau truc §é duoc thuc hién,v con khong s€ khong dugc thuc hi¢n. Ta c6 the
dung Iénh fest hoac let dé 1am nhi¢m vu kiém tra nay.

* Cau truc dieu kién: if, case

- Chu tric if-then-else
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Cu phap 1:
if 1énh_diéu kién
then
1énh_thyc hi¢n
fi
Cu phép 2:
if 1énh diéu kién
then
1énh_thuc hién
else
1énh_thyc hi¢n
fi
Vi du: Kiém tra file rong
if [ -s $filename ]
then
echo “File nay rong”
else
echo “File nay khong rong”
fi
- CAu tric if-elif-else
Cu phap:
if 1énh_diéu kién
then
1énh_thyc hi¢n
elif 1énh_diéu_kién
then
1énh_thuc hién
else
1énh_thuc hién
fi
- CAu triic case-in
CAu trac case lya chon 1énh thuc hién dya trén gia tri cia mot xau ky tu.
Cu phap:
case xau ky tu in

maul)

Trang 41



1énh_thyc hi¢n
mau2)
1énh_thyc hi¢n

oo
29

*)
1énh_thyc hi¢n
esac
Néu c6 nhiéu mau cing thuc hién 1énh gidng nhau thi c6 thé viét cac miu nay cach nhau
boi dau (| ).
Vi du:
read chon

case chon in

1)

Is -1
a)

Is —a
*)

Is
esac

Ban ciing c6 thé tao nén mot diéu kién kiém tra phirc tap bang cach sir dung céc toan tir
logic AND (&&), OR (| |) hay NOT (!) giita cac 1énh diéu kién.

= Céu tric lip: while, for-in

Gidng nhu if, ciu triic while kiém tra két qua ctia mot 1énh diéu kién va thuc hién lap di
1ap lai cac 1énh cho dén khi két qua cua 1énh diéu kién khac 0. Tuy nhién cu trac for-in lai
khong thyc hién phép kiém tra nao, no thuc hién 1ap theo danh sach cac gia tri.

* - CAu truc while

Cu phép:
while 1énh_diéu_kién
do
1énh_thuc hi¢n
done

Vi du: Nhap tén va in ra man hinh, nhap va héi cho dén khi nguoi dung tra 101 no.
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ans=yes

while [ $ans = “yes” ]

do
echo —n “Nhap ten: ”
read name
echo “Chao ban $name”
echo —n “Co tiep tuc khong? ”
read ans
done

echo “Ket thuc.”

(1324

Cha ¥: Ban nén ding két hop bién ans voi ddu bao xau “” trong 1énh so sanh sau tir khoa
while. Khi c6 sy tuong tac véi h¢ thong, ngudi sir dung phai nhdp gia tri vao bién ans khi
gap Iénh read. Néu nguoi st dung bo qua viéc nhap d6 (khong nhap ky tu nao vao bién
ans), hé théng s¢ khong thé thuc hién viéc so sanh gia tri bién d6 véi xau “yes”, hé théng
bao 16i. Néu c6 dung “Sans” thi hé thong s& thuc hién phép so sanh dugc thanh cong.

= - Ciu tric for-in

Céu trac for-in duge thiét ké dé tham chiéu tuan ty dén timg gia tri trong mot danh sach
céc gia tri. NO gom hai thanh phan 1a bién va danh sach gia tri. Lan luot timg gia tri trong
danh sach s& dugc gan cho bién va cau Iénh bén trong duoc thuc hién.

Cu phép:
for bién in danh sich gia tri
do
1énh_thuc hi¢n
done

Danh sach céc gia tri co thé duoc 1iét ké hodc duoc tao ra béng cac ky tu mo rong xau (*)
hodc tham chi 1a két qua cua mdt Iénh nao do.

Vidul:
for bien in x y z t
do
echo “Gia tri $bien”
done

CAu trac nay hay duoc dung khi thao tac trén nhiéu file truyén vao qua ddi sb cua script.
Vi du 2: Xo4 nhiéu file truyén vao & doi s, co xac nhan trude khi xo4.
for file in $*
do
rm -i $file

done
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Vi du 3: Bém s file thong thudng trong thu muc thuchanh

dem=0
for file in 'ls ~/thuchanh’
do
if [ -e $file ] ; then
let “dem=dem+1”~
fi
done

echo “So file thong thuong 1a: $dem”
Ngoai cac cAu trac trén, ban cé thé dung cac ciu trac diéu khién khac nhu until, for,
select.
3.3.5. Export bién

Khi ban thi hanh moét script tirc 1a ban tao ra mot tién trinh moi. Trong tién trinh nay ban
c6 thé tao bién, thuc thi 1énh hodc tham chi goi dén cac script khac. Khi mét script dugc
goi trong script hién dang chay, script hién thoi s& tam dimg va chuyén diéu khién cho
script kia. TAt ca cac 1énh trong script kia s& duogc thuc thi va sau d6 chuyén lai diéu khién
vé cho script ban dau va script ban dau lai tiép tuc thi hanh.

Nhu d3 biét, cac bién trong mét script chi c¢6 thé duoc tham chiéu trong pham vi cta script
d6. Mubn mot bién c6 thé duge tham chiéu trong cac script con ta can export bién. Luu ¥
réng khi mot bién duoc export thi cac ban sao ctia no s€ dugc tao ra trong céac script con,
no6 hoan toan khong giéng nhu bién toan cuc trong cic ngdn ngir khac.

Vi du: File script] c6 ndi dung nhu sau:

echo “Toi la scriptl, toi se export bien n”

n=7

export n

sh script2  # goi script2

echo “Toi la scriptl, gia tri cua n sau khi goi script2 la: $n”
File script2 c6 ndi dung nhu sau:

echo “Toi la script2, gia tri cua n nhan tu scriptl la : $n”

n=8

echo “Toi la script2, gia tri cua n duoc doi thanh: $n”
Két qua khi goi $ sh scriptl la:

Toi la scriptl, toi se export bien n

Toi la script2, gia tri cua n nhan tu scriptl la : 7

Toi la script2, gia tri cua n duoc doi thanh: 8

Toi la scriptl, gia tri cua n sau khi goi script2 la: 7

3.4. Ham
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Véi mot script pll}'IC tap, l?an ,nén chia no thanh cac ham. Hérp trqng ’shell chira mdt day
cac Iénh, n6 c6 thé nhan doi so khi goi ham va xtr 1y qua cac bién doi so, tirc 1a $1, $2...
Vi du 1: Script myfunc

test()

{

echo "Xin chao, toi la ham test"
§
echo "Bat dau goi ham"

test # goi ham test
Khi thyc thi myfunc, shell sé nhan biét khai bao cﬁa’ ham test, sau do cac 1énh bén trong
myfunc dugc thuc hién, trong do c6 101 goi toi fest. Két qua trén man hinh s¢€ 1a:
Bat dau goi ham
Xin chao, toi la ham test
Ham khi duqc go1 s€ co6 cung ngf{ canh moi truong voi script goi nd, cho nén trong cung
mot script bién cia mdt ham c6 thé dugc truy nhap ¢ ngoai ham va ngugc lai.
Vi du 2: Script funcvar
test()
{
invar=2
echo $outvar

}

outvar=3

test

echo S$invar

invar=4

echo Sinvar
Két qua thyc hién cua script trén nhu sau:

3

2

4
Ham c6 thé, nhan dbi s, tuy nhién do6 khong phai la dbi s6 khi goi script ma 1a d6i sé khi
goi ham. Dai so tr script ¢6 thé dugce truyeén vao ham nhung chung 1a riéng biét vdi nhau.
Vi du 3: Script funcarg

test()

{
echo "Inside, \$1 = $1"
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set d e f
echo "After set, \$1 = $1"
}
test a
echo "Outside, \$1 = $1"
Két qua khi thyc thi $ sh funcarg x nhu sau:
Inside, $1 =a
After set, $1 =d
Outside, $1 =x
Vi du 4: Script functong, tinh tong 2 sb.
echo "Bat dau tinh tong"
tinhtong()
{
let "tong = tong + $1"
b
tong=0
tinhtong $1
tinhtong $2
echo "Tong = $tong"
Script trén cho phép tinh tong ciia cac sé truyén‘véo nhu ddi s6 @i g(_)i script. Luc thyc thi,
fuifct?ng s€ goi lién tuc ham tinh{ong deé cong d6n7 gia tri tung doi so vao bién tong. Ban co
the de dang m¢& rong script nay dé€ cho phép tinh tong nhicu so tuy y.
Ham c6 thé tra vé gia tri béng cau Iénh retur’n. Sau Iénh retyrn thi tat 0?1 céf: 1énh tiép theo
cua hz‘}m, s€ khong dugc thuc hi¢n va hér,n két thuc, trd quyén di€u khién vé cho script goi
no. B¢ lay lai gia tri ciia ham, ta dung bién $?.
Vi du 5: Script funret
test()
{
echo “Truoc khi return”
return 3

echo “Sau khi return”
¥

test # goi ham test

echo “Ket qua cua ham la: $?”

3.5. Cac script khéi tao ciia hé thong
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Nhu ching ta da dé cap & phﬁn 2, Linux c¢6 mét so file khéi tao dic biét nham cau hinh
shell ctia nguoi dung khi dang nhap va dang xuat. Trong cac file nay thuong c6 dinh nghia
céc bién mdi truong va cac cau I¢nh can thyuc hién khi bit dau hodc két thic st dung shell.
Tét ca cac file khai tao déu 1a file 4n va chung tu dong duogc goi bdi hé théng.

3.5.1. File khoi tao dang nhdp: .bash_profile

.bash_profile ton tai trong thu muc dang nhap cua ban, n6 tu dong dugc goi khi ban dang
nhap vao hé théng. Trong file nay thudng chita cac dinh nghia bién moi truong, chang han
nhu bién PATH dé xéac dinh khi ban thuc hién mét 1énh thi 1énh d6 s& duge tim & nhitng
thu muc ndo. Ban c6 thé thay ddi hodc thém vao file nay cac bién moi truong mai dé phuc
vu cho nhiing g dung khac, vi du: CLASSPATH, SOURCEPATH...

Linux ciing c6 riéng mot file khoi tao dugc thuc thi ngay khi bat ky mot nguoi dung nao
dang nhép. File nay tén 1 .profile nam trong thu muc /etc/.

3.5.2. File khoi tao BASH: .bashrc

.bashrc ty dong duogc goi khi ban bat dau vao méi truong BASH hodc phat sinh mdt
subshell m&i. Néu BASH 1a shell dang nhép thi .bashre sé& dugc goi cung .bash_login khi
ban dang nhap. Bit ky khi ndao ban vao méi truong BASH tir mot shell khac hodc thuc thi
mot shell script thi .bashre s€ dugce goi.
Linux ciing c6 riéng mot file khai tao BASH thyc thi ty dong khi bat ky mot ngudi ding
nao vao moi truong BASH. Do 1a file file /etc/.bashrc. Thong thuong trong file .bashrc
cua ban s& c6 101 goi dén .bashre ctia hé théng.
3.5.3. File khéi tao ding xudt: .bash_logout
.bash_logout s& tu dong duoc goi khi ngudi dung dang xuat. Noi dung cia n6 thuong la
x04 man hinh va hié€n ra mdt 161 thong bao. Khac véi céc file khoi tao & trén, .bash_logout
khong tu dong duogc tao ra ma ban phai tu tao léy, chfmg han nhu sau:

$ cat > .bash_logout

clear

echo “Good bye for now”

Ctrl + D
Ngoai cac file khoi tao ctua hé¢ théng, trong thu muc dang nhap cua ban con co thé c6 thém
nhimg file khoi tao cua cac ung dung khic nhu emacs, mozilla... Ban c6 thé hién thi noi
dung céc file nay dé xem chi tiét ctia chung.

4. Loc (Filters)

Mot trong nhitng chwong trinh phd bién ciia Unix duge dung trong Linux d6 13 cac tién ich
loc. Loc 1a nhiing cau I¢nh doc dir li¢u, thuc hién thao tac trén dir licu va sau doé gui két
qua ra STDOUT. Loc phét sinh nhiéu loai dau ra khac nhau tuy thudc vao chtrc ning cua
né. Mot sb loc chi sinh ra thong tin vé dau vao, trong khi d6 mot s6 khac lai xut ra mot
phén dit lidu cua dau vao, mot s khac lai xuét ra toan bo dit liéu dau vao nhung da dugc
stra d6i. C6 thé hinh dung 1a loc xr Iy trén mot dong dit lidu, nd nhan dit liéu va sinh ra két
qua. Khi dir li¢u di qua loc, nd sé dugc phan tich, hién thi hodc dugc chinh sira.
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Dong dir li¢u vao cua loc 1a mot day tudn tu cac byte, léy tir file, thiét bi hodc tir dau ra cia
mot cau 1énh khac. Can chu y rang thao tac loc doc dit li¢u dau vao va sinh ra két qua song
n6 khong lam thay doéi dir liu dau vao.

Ta c6 thé duge chia loc thanh 3 loai: loc file (file filters), loc soan thao (editing filters) va
loc dir li¢u (data filter).

4.1. Loc file
4.1.1. Xudt file vdi cat, tee, head va tail

Céc file filter don gién nhit chi don thuan xuat ra n(f)i, dung cua file. No docqcécq dong dir
liéu cua file va xuat ra chinhq ndi dung (’ic'). Ban da biét hai Iénh cat va tee dé hién Fhi noi
dung file tuy nhién‘ban c6 thé khong biét do chinh 1a cac filter. Lénh loc caf nhan dau vao
va gui dir liéu tr dau vao d6 ra STDOUT lé} man hinh. Con 1€nh loc fee thi copy mdt ban
gdi ra STDOUT con mét ban khéc thi giri dén mot file nao do.
C6 thé két hop cac filter voi diéu huéng hodc tuyén dan.

$ cat mydata | lIpr

$ cat mydata > filenew
%y_ Lénh more cling dung dé hién thi noi dur}g file nhung n6 khong la mot filter. Ta
can phan biét gi&a, loc va cac ti¢n ich hudng thiét bi khac (deviqe—oriented) nhu /pr hay
more. Filter gui }(ét qua ra STDOUT con cac tién ich hudng thiét bi thi nhan dir li€u t}‘r
STDIN va gtri két qua ra thiet bi. V(’yi,lpr thi thiqét bi la méy in con véi 1€nh more thi thiét
bi qlé man }ﬂnh. Cac tién ich hudng thiét bi ¢6 thé nhan dau vao tir mot filter song n6 chi co
the dua ket qua ra thiét bi.

$ cat filel file2 | more

$ cat filel file2 | Ipr

$ cat filel file2 > file3
Hai 1énh cudi trong duong véi:

$ cat filel file2 | tee file3 | lpr
= Hién thi phin diu hoic cudi file: Lénh head, tail
Thay vi hién thi toan bo ndi dung file, ta c6 thé chi hién phé‘ln dau hodc phén cudi cua nd
thong qua filter head va tail.

$ cat preface

Xin chao, toi la dong 1.

Con toi la dong 2.

Toi la dong 3.

Toi la dong 4, xin chao.

Con toi la dong 5.
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Xin chao, toi la dong 6.

Toi la dong 7, dong cuoi cung.

$ head -3 preface

Xin chao, toi la dong 1.

Con toi la dong 2.

Toi la dong 3.

$ tail -2 preface

Xin chao, toi la dong 6.

Toi la dong 7, dong cuoi cung.
Tuy cl}on cua lc;%nh head va tail 13 sb dong can hién thi. Néu khong c6 tuy chon thi mic
dinh s6 dong hién thi 1a 10.
4.1.2. Cac filter khac: wc, spell, sort
Két qua c‘ﬁa moét filter co thé 1a chinh dit liéu d\ﬁu ‘Vé‘lo da duoc sua fiéi hoac mot phﬁn cua
dir lié,u dau vao hodc chi 1a nhitng thong tin veé dau vao d6. Mot so filter cho phép tao ra
cac két qua khac nhau nho vao céc tuy chon cia no.
= Pém tir: we
Lénh we doc ‘dﬁ: lidu dau Vél(?, thong thuong 1?1 tir mot file, sau d6 dém sé dong, ,S(A’) tur VE‘I,S(A’)
ky tu (bao gdm cda ky tu trdng va ky tu xuéng dong) trong file va hién thi két qua dém
duoc.

$ cat datafile
Hello how are you
Vezy good
Vezy fine
Thank you
Good bye
$ we datafile
5 10 48 datafile
Két qua ctia 1énh we trén cho biét datafile gdm 5 dong, 10 tir va 48 ky tu.

C6 thé dém riéng s dong, sb tir hodc s ky tu bang cach thém cac tuy chon trong 1énh we
twong ing la -/, -wva -c .

Ciing giéng nhu cac filter khac, co thé két hop filter nay voi diéu hudng hay tuyén din dé
lru két qua vao file hay lam dau vao cho ciu l1énh khac.

Vi du:
$ we -c datafile > kqdem

= Kiém tra 15i chinh ta: spell
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Lénh spell kiém tra dir liéu dau vao sau d6 hién thi ra cac tir sai 16i chinh ta. Tuy nhién
Vi’éC kiém tra péy chi ap dung’du*qc véi cac ndi dung tiéng Anh ma théi. Viéc dung spell
két hgp voi diéu huong va tuyén dan tuong ty nhu cac 1énh khac.
Vi du: Bém s6 tir sai chinh ta trong file mydoc

$ spell mydoc | we —w
= Sip xép file: sort
Lénh sort dua ra ndi dung cta ﬁ}e da duoc sép xép. No cc’)vthé duoc coiqnhu’ mot céqg cu
thao tac dit liu hitu hi¢u véi nhi€u tuy chon k}}éc nhau. Chang han c6 thé dﬁr}g gort (;Ié sap
x€p cac ban ghi trong mét file co s& dir liéu. O day chung ta chi dung sort d€ sap xép cac
dong van ban theo thur ty trong bang chir cai.

$ sort datafile

Good bye

Hello how are you

Thank you

Vezy fine

Vezy good
4.1.3. Tim kiém trong file: grep, fgrep, egrep
Lénh loc grep, farep va egrep gitip tim kiém noi dung trong file theo mcf?t mau tim kiém
(pattern). Két qua tim dugc s€ 1a cac dong f:hﬁa mau can tim. Mau tim kiém c6 thé 1a mot
xau ky tu don gian hodc tham chi 1a mot biéu thuc chinh quy c6 nhitng ky tu dai dién.
= Lénh grep
Lénh grep 6 hai ddi s6, thir nhat 1a mau tim kiém va thi hai 13 tén céc file can tim kiém.

$ grep Vezy datafile

Vezy good

Vezy fine
Néu mau tim c6 nhiéu tir thi phai dat trong dau ngodc kép (“ ).
Ban c6 thé thém cac tuy chon trong grep dé tao cac dau ra khac nhau. Vi du:

-i: tim kiém khong phén biét chit hoa chir thuong

-¢: cho biét tong s6 dong xuat hién mau

-n: hién thi s6 thtr tu cta dong xuét hién mau

-v: hién thi cac dong khong xuat hién miu
Lénh grep ciing cho phép tim kiém véi mau 1a cac biéu thie chinh quy.
= Lénh fgrep
Lénh fgrep thuc hién tim kiém nhanh }}on grep va co thé timqkié'm cung ltic voi nhiéu miu
khéac nhau. Tuy nhién n6 khong tim ki€ém duoc vai mau la biéu thire chinh quy.
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Mau c6 thé duo’g nhélp trén dQng 1énh hay doc ra tir mdt file. Néu cac mau duge dua vao tir
dong I¢nh thi moi mau phai nam trén mét dong.

$ fgrep “Vezy\

> Hello” datafile

Hello how are you

Vezy good

Vezy fine

Néu miu duoc ldy ra tir file thi mdi mau nam trén mot dong trong file. Va ta can thém tuy
chon —f tiép sau 1 tén file chira mau.

Vi du:

$ cat > filetk

Vezy

Hello

D

$ fgrep —f filetk datafile

Hello how are you

Vezy good

Vezy fine
* Lénh egrep
Lénh egrep két hop cac kha niang cta grep va farep. N6 c¢6 thé tim kiém trén nhiéu mau,
v6i mau c6 thé 1a biéu thirc chinh quy. Ngoai ra egrep con cho phép sir dung cac toan tir
logic dé thé hién diéu kién tim kiém phic tap. Ta s& néi dén egrep trong ndi dung tiép
theo.
4.1.4. Biéu thivc chinh quy (regular expression)
Ngoai nhitng mau tim kiém don gian, ta ¢6 thé tao ra nhitng mau phuc tap chira cac ky tu
dai dién. Nhirg mau c6 chira cac ky tu dic biét nay duoc goi la biéu thuc chinh quy. Biéu
thirc chinh quy dugc ding trong nhiéu tién ich va hau hét cac cong cu loc nhu grep, egrep,
sed va awk. Céc ky tu dac bi¢t dung trong biéuthacla», $, *, .. [].

= Ky tw biéu thi dau va cudi dong: ~, $
Ky tu A thé hién bét dau dong, ky tu $ thé hién cudi dong.
Vi du: Tim tir xuét hién ¢ dau dong, cubi dong.

$ cat myfile

how do you do

hello how are you

$ grep “how myfile

how do you do
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(hello how are you = khong thoa man)

$ grep you$ myfile

hello how are you

(how do you do = khong thoa man)
Néu ding mau 13 *$ thi két qua tim kiém sé& 1a gi ?
= Ky tw biéu dién mdt ky tw bat ky: .
Ky tu . biéu dién mot ky tu bat ky trong mau.

$ grep h.t filename

hat

hot

hit

(heat = khong phu hop)
= Ky tu lap lai: *
Ky ty * l‘)iéu‘ dién mot day lip lai cac ky tu ngay trude nd. S6 1an lip c6 thé 1a khong, mot
hoac nhicu lan.

$ grep bo* filename

bo

boom

(zoom = khong phu hop)
Néu két hop cac ky tu dfﬁc biét ta c6 thé tao duogc nhfrng~m§1u tim kiém %liéu qug"l, chang
han nhu ky tu (.) thE}y the cho n?(f)t ky tw bat !(}‘1, khi d6 mau tim (.*) sé,thé hién tat gé cac
dong co trong file ké ca dc‘:ng trong. Néu muon in ra cac dong khong trong (co it nhat mot
ky tu nao do) thi khi d6 mau s€ la (..*).
= Tap cac ky tw va mién gia tri: [ ], -
Thay vi tim kiém trén miu chira cac ky tu xac dinh hay mot ky tu bat ky, ta c6 thé thé hién
mot k-‘7, tu nao do trong mQt tap ky tu cho trude nho cac ky tu [] va -. Cach dung cac ky tu
nay giong nhu da noéi ¢ phan 2.
Vidul:

$ grep h[ie] myfile

hi

he

(hu = khong phu hop)

(here = khong phu hop)
Vidu2:
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$1s -1 | grep doc[13AB]
docl
docA
(doc2 = khong phu hop)
(docC = khong phu hop)
Vidu3:
$1s -1 | grep doc[1-6]
Chu y: Trong hai Vi’ du cudi, ta léy dau ra cua lénh Is 1am dau vao cho 1énh grep chu
khong phai 1a tim kiém trong file.
» Ky tu loai tru: *
Ky tu ~ §é cO nghia la loail trir néu nod ne‘“}m & vi tri dau tién trong ky tu tap hop [ ]. Khi d6
cap [] thé hién mét ky tu bat ky khong nam trong tap hop.
$1s -1 | grep doc[*13AB]
doc9
docC
(docl = khong phu hop)
(docB = khong phu hop)
= Ky tu dic biét mé rong va biéu thirc chinh quy diy di
Ngoai céc ky tu dac biét trén, lénh egrep va awk con co thé dung cac 19’1 tu dac biét md
rQng, déla|, (), +va ?. Mot bi€u thue chira cac ky tu nay goi 1a mdt biéu thirc chinh quy
day du.
* Toan tir OR: |
Toén tir logic OR dé thé hién mau tht nhat hodc mau tht hai.
$ egrep ‘hello|good’ myfile
hello how are you
vezy good
good bye
= Ky t nhém méu: ()
Cip ky tu nay gitp ban nhém cac ky tu trong mau dé tao ra cac mau thich hop.
$ egrep (Hi)* filename (cac ky tw trong () dwoc lap lai)
Hire a plane
HiHi, so fun
$ egrep ‘(very|vezy) happy’ datafile
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vezy happy

very happy
= Ky twlap lai: +, ?
Gidng nhu *, ky tu + V,é. ? cho‘ phép lap lai ky tu trudc do. Tlf.y nhi’én ky tu + cho phép 1ap
lai ky tu trude nd it nhat mot 1an, ky tu ? cho phép lap lai nhiéu nhat 1a mét 1an.

$ egrep ‘bo+m’ filename
bom

boom

(bm = khong thoa man)
$ egrep ‘bo?m’ filename
bm

bom

(boom = khong thoa man)

4.2. Loc soan thao: sed

Loc soan théo thuc hién thao tac stra chita trén dau vao, thuong 1a cac file vin ban. N6 doc
lan luot timg dong vin ban cua diu vao va sta chita chiing, sau d6 hién thi ra dong vin
ban da duoc sira. O day ching ta s€ xem xét mét ti€n ich loc soan thao, do 1a sed (stream
editor).

Filter sed thuc hién sira d6i dit liéu dau vao tir file hay tir STDIN. Sau khi tao ra m¢t phién
ban dir lidu da stra chita, két qua duoc giri ra STDOUT. Chi ¥ 12 ndi dung cua file dau vao
1a khong thay doi.

Cu phap cua sed:

$ sed option ‘edit-command’ filename

Trong d’(’) filename 1a tf%n file dau vao, edit;command la Iénh soan thao. Lénh nay dugc dat
trong c}ﬁu nhdy don dé tranh viéc thay th§ cac ky tu dat bict. Tap cac Iénh soan thao cua
sed giong nhu trong hé soan thao Ed, n6 gom co6:
= Xoa dong: d
Lénh d s& x04 di mot s6 dong nao dé theo yéu cau cua ngudi ding.
Vi du: Xoa dong thtr 3 trong datafile

$sed ‘3d’ datafile
Néu mudn xo04 rpc}t day qéc dbr}g lién tief:p thi can qhi r& dong bat dau va dong két thic,
cach nhau boi dau (,). Néu muon xoa dén dong cudi cung cua file thi ta dung ky tu dai
di¢én $.
Vi du: Xoa tir dong 3 dén hét

$sed ‘3,$d’ datafile

Néu muon xoa nhirng dong xuat hi¢n mau nao do, thi chi rd mau do.
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Vi du: Xoa céc dong chura tir Vezy
$sed ‘/Vezy/ d’ datafile

= Thay thé vin ban: s

Lénh s thyc hién thay thé noi dung vin ban theo mau.
Vi du: Thay thé Vezy bang Very
$ sed ‘s/Vezy/Very/’ datafile
Néu muén chi thay thé trén mot dong nao d6, ban chi rd s6 thir tw dong can thay thé.
Vi du: Thay thé Vezy bang Very tai dong 3
$ sed ‘3s/Vezy/Very/’ datafile

Chu y 1a viéc thay thé nhu trén chi duoc thuc hién mot 1an duy nhéat tai moi dong. Néu ¢c6
nhiéu tir can thay thé xuat hién trén mot dong thi chi c¢6 tir dau tién duoc thay thé. Dé thay
thé toan bo cac tir trén dong, ta can thém vao ky hiéu g.

Vi du: Thay thé tit ca cac tir Vezy thanh Very
$ sed ‘s/Vezy/Very/g’ datafile
* Thém dong vian ban: a
Lénh a cho phép thém dc‘)ng van ban vao sau mot dong nao d6, néu mudn thém nhiéu dong
van ban ta phai c6 ky tu xuong dong (\).
Vi du: Thém 2 dong van ban sau dong 3.
$ sed ‘3 a\
Sit down please\
Have good meal’ datafile
* Cheén dong van ban: i
Lénh i thuc hién giéng 1énh a, tuy nhién no6 s€ chén thém cac dong vao trude dong dugce
chi ra.
= Thay thé dong vin ban: ¢
Lénh ¢ chg phép thay thé n?(f)t dong bang cac dong khac. Co thé thay thé cho nhiéu dong
lién tiép bang cach dung mien gia tri.
Vi du: Thay thé dong 3 bang dong moi.
$sed 3¢\
Get up please’ datafile
* Tuy chgn -f
Lénh sed cung cép tuy chon —f cho phép nhan cac 1énh sua ddi chira trong mot file cho
trudce.

Vi du: Thuc hién stra d6i datafile boi cac 1énh trong file suadoi
$ cat > suadoi
2d
3¢\
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Thang Long University
s/fine/glad/g
$ sed -f suadoi datafile

4.3. Loc dir li€u

Ban c6 thé luu trix dif ligu trén file theo nhiéu kiéu dinh dang khac nhau. Tuy nhién cach
luu trir kha pho bién 1a ghi d@ ligu Yéo mot ﬁle~ van ban :[heo mdt khuén dang quy udc.
File dir liéu van t?én thuong gdm nhiéu dong, moi dong theé hién mot bd dir li¢u (ban gpi),
cac bo dur liéu déu co ch’ung mot tap thudc tinh (truong dir li¢u) phan cach nhau, chang
han boi mot TAB hoac dau ().
Vi du: Quy udc dinh dang file dit liéu nhu sau:

STT:Ho va tén:Tubi:Dia chi:S6 BT
File dit liéu mydata theo quy ude trén cé thé 1a:

001:Nguyén Xuan Tién:28:La Thanh:5113351

002:Tran Minh Tuin:27:Giang V5:5581814

003:Nguyén Ngoc Minh:28:Hoang Hoa Tham:8295046
Loc dif liéu cho phép xtr Iy dit liéu trén ting trudng, chang han nhu sap xép, cat, ghép ndi
dir lidu...
4.3.1. Sip xép dir ligu: sort
Lénh sort gitip sap xép dir liéu theo ting trudng, c6 thé 1a mot hodc nhiéu trudng. Ch phap
cua n6 nhu sau:

$ sort -t:ky tw phan_cach_trwong tuy chon tén_file dir_liéu
Ky tu phan céach gitra céu; truong c6 thé duoc quy dinh khac nhau tuy theo khuon dang dir
li¢u, méc dinh 1a ky tu trong. Cac tuy chon cua I¢nh sort nhu sau:

-k i,j chira dit liéu sip xép 1a day ky tu kéo dai tir truong i dén hét truong j

-n  chi dinh truong dir liéu 1a kiéu sd

-r sap xép theo thr tu nguoc lai (giam dan)

-M  chi dinh truong dir liéu 1a kiéu thang (‘JAN’ < ‘FEB’ ... < ‘DEC’)
Chu ¥: Khi sip xép, sort s& coi {nc:)i gié tri dir li¢u la mcf),t xég ky tw va do d(’)‘phép so sanh
dl\IQ’C thuc hién theo Fhl:l’ tu tur dién. Néu truong dir licu sap x€p 1a so thi ban can chi dinh 1
b?ng ‘Eu}‘l chon —n, néu khépg Cél’C SO s§ duoc coi la c}éy ky tu binh thuong. Mécq dinh sort
sé’p x€p theo thir tu tang dﬁn‘, néu,muén nguoc lai can dung tuy chon —r. Bé thé hién sap
x€p theo truong thir m, ban can viét -k m,m.

$ sort —t: -k 2,2 mydata

Lénh trén sap xép dit liéu trong file mydata theo trudong thtr 2, diu phan cach trudng 1a (2)
va sip xép tang dan.
Vi du:
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$ sort —t: -k 3,3M babies
Lénh trén sip xép di liéu theo trudng thir 3 ¢6 kiéu thang.
Vi du:

$sort —t: -k 1,1 -k 5,5n myfile
Lénh trén sap xép dit liéu theo truong thir nhat, néu gap hai ban ghi ¢ gié tri trudong gidng
nhau thi s& sap xép theo trudng thi nim c6 kiéu sb.
4.3.2. Cit trwong dit ligu: cut
Lénh cut cho phép ldy ra gia tri cia mot sb trudng niao d6 tir file dir lidu. N6 c6 ca phap
nhu sau:

$ cut -d:ky_tw_phan_cach_trwong tuy_chon tén_file dir_liéu
Céc tuy chon cua cut la:

-f sO th tu cia trudng lay ra

-£s61, 562 14y ra truong sd1 va sb 2

£s61-s62 1lay ra tir truong s61 dén s62
Vi du:

$ cut -d: -2,3 dulieu

$ cut -d: -f2-5 dulieu
4.3.3. Logi bo trung lap dir liéu: uniq
Lénh unig doc dit li¢u dau vao va loai bo nhiing dong dir li¢u bi 1dp lai. Lénh nay yéu cau
dir liéu dau vao phai la da duoc sip xép.
Vi du:

$ cut —d : -f1 dulieu | sort | uniq
4.3.4. Noi hai file di¥ li¢u : join
Néu hai file dit liéu c6 chung mot trudng gia tri thi ching c6 thé duoc két ndi v6i nhau
thong qua 1énh join. Viéc két nbi duge thuc hién nhu sau: timg dong trong file thir nhat ddi
sanh 1an luot véi cac dong trong file thir hai, néu cap dong d6 co gia tri bang nhau trén
truong két ndi thi ching dugc ndi thanh mot dong, con khong thi bo qua. Qué trinh nay
duoc thuc hién cho dén khi tat ca cac cap dong dugc xét hét.
Tuy nhién dé hai file nbi dwgc voi nhau thi dit liéu trén ca hai file déu phai duoc sip xép
theo trudng két nbi.
Cu phép:

$ join -1 x 2y tén_filel tén_file2
Vi du:

$ join .11 -2 3 client product
Lénh trén s& két nbi file client va product voi trudng két ndi 1a truong 1 trong file thir nhat
va truong 3 trong file thir hai. (Y nghia cta né 1a cho biét khach hang nao mua san pham
gi).
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5. Mot so tién ich khac

5.1. gawk

Trude hét ta s& ndi vé awk: awk la mot tién ich duoc tao ra boi Alfred Aho, Peter
Weinberger va Brian Kernighan. Tién ich nay cho phép xur 1y trén céc file dir li¢u va tao ra
cac bao céo. N6 doc dit liéu tir file hodc tir STDIN va dua két qua ra STDOUT. Chuong
trinh awk sir dung mot ngdn ngit riéng cho phép xtr Iy dir liéu theo nhiéu cach da dang.
gwak 1a mot phién ban GNU cua awk va dugc dung trong Linux. Nhin chung gawk than
thién hon awk va né thuong dwa ra cac thong bdo 16i kha chinh x4c khi chay chuong trinh.

Tién ich gwak c6 thé gitp thyc hién nhimng cong viéc sau:

"/ Hién thi ndi dung file dir li€u, toan bd hodc mot phﬁn theo chiéu ngang (cac ban
ghi) hodc chiéu doc (cic truong).

7 Tao ra bao cao tur dir liéu trong file.

1 Loc dir ligu.

= Thuyc hién tinh toan trén cac gia tri dit liéu sd.
Thong thudng gawk lam viéc véi dit liéu luu trong file. D6 c6 thé 1a dit lidu s hodc ky tu.
Tai mét thoi diém gawk lam vi¢c trén mdt ban ghi. Dt li€u cua céc truong trong ban ghi
dugc truy nhap thong qua toan tir $ va so thir tu truong, vi du $1 1a truong thir nhat, $2 1a
truong thir 2... Gia tri $0 c6 nghia la ca dong ban ghi.
5.1.1. gawk dang don gidn

Cu phap co ban cua gawk:

$ gawk tuy chon ‘pattern {action}’ tén_file dir li¢u

Dé dinh nghia diu phan cach truong ta c¢6 thé dung tuy chon -F, néu khong mic dinh dau
phan cach 14 khoang trdng. Ta ciing c6 thé dat phan pattern-action vao mot file va dung
tuy chon —f dé dua file d6 vao lénh gawk.

Vi du 1: Cho file dit liéu product chira thong tin vé cac san pham nhu sau:
F001:Noodles:500:2200: VN
F002:Milk:50:5600: VN
F003:Tea:200:7000: VN
C001:Shirt:30:75000:CN
C002:Clothes:50:90000:CN
E001:Television 14:10:2500000:JP
E002:Television 21:5:4500000:JP
E003:Computer:5:6500000: VN

(Y nghia: Ma hang:Tén hang:S6 luong:Pon gia: Xuat xir)

Lénh gawk sau s€ hién thi tat ca cac mat hang c6 xuat x@ tir Viét Nam:

$ gawk —F: ‘$5=="VN" { print $0 }’ product

Lénh sau s& hién thi cac tén mit hang c6 don gia duéi 10000 dong:
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$ gawk —F: ‘$4<=10000 { print $2, $4 }* product

Cap pattern-action

Khi xir 1y file dir liéu, gawk s& duyét timg ban ghi va kiém tra pattern, néu dang thi né s&
thuc hién action trén ban ghi d6. Trén thyc té ta co thé két hop nhiéu cap pattern-action
trong mot 1énh, khi d6 mdi ban ghi s& dugc xir Iy boi 1an luot timg cip pattern-action.

Bang sau ddy 1a mot s6 toan tir ding trong pattern:

So sanh Mo ta

== Bang

I= Khong bang

> Lén hon

< Nho hon

>= Lén hon hodc bang

<= Nho hon hoic bang
+,-,%/ Cong, Trir, Nhan, Chia

Todn tur Mo ta
% Chia lay du
A Luy thtra
&& AND
| OR
! NOT
++, -- Tang mot, Giam mot
+=, =, Cf)ng, Trir, Nhan, Chia
= = don

Ta ciing c¢6 thé st dung cac ky tu ddc biét va biéu thic chinh quy dé ddi sanh trong

pattern.
Ki tw
/1

+
\{a,b\}
?

[]

"]

Mo ta
Déu bao bt chinh quy
Phu hop véi bt chinh quy
Khong phu hop bt chinh quy
Pau xau
Cubi xau

Mot ky tu bat ky

Toan tir hoac

Khong, mot hodc nhiéu lan
lap lai

M6t hodc nhiéu 1an lap lai
Lap lai tira dén b 1an
Khoéng hodc mot lan lap lai
Tép ky tu

Khong thudc tap ky tu

Vidu
/Hung/
$2 ~/Hung/
$2 !~/Hung/
$2 ~/"A/
$2 ~/ng$/
$1 ~/K00./

/Hung|hung/

/Linu*x/

/Linu+x/
/Linu\{1,3\}x/
/Linu?x/
/[Hh]ung/
/H[*Uu]ng/

Vi du: Lénh sau s& hién thj cic mat hang 1a ti vi.
$ gawk —F: ‘$2 ~/Television.*/ { print $2, $5} product

= Action

Y nghia
Biéu thirc chinh quy "Hung"
Truong 2 chtra bt chinh quy “Hung”
Trudng 2 khong chira “Hung”
Truong 2 bat ddu bang “A”
Truong 2 két thuc bang “ng”
Truong 1 chira KOO sau d6 13 ky tur bat
ky
So bang “Hung” hoic “hung”

So bang Linx, Linux, Linuux,...

So béng Linux, Linuux,...
Lap ky tw u tir 1 ¢én 3 lan
So bang Linx, Linux

9% ¢

So bang “Hung”, “hung”
So cac miu gém 4 ky tu trong do

ngoai trr “HUng” va “Hung”
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Action chita cac 1énh can thuc hién khi ban ghi thoa man pattern. Cac 1énh nay kha gidng
v6i 1énh cua ngdn ngit C.
5.1.2. gawk dang mo rong
Dang mé rong cia gawk nhu sau:
BEGIN { action 1 }
pattern { action 2 }
END { action 3}

Trong cu phap trén, tat ca cac lénh trong action 1 s€ dugc thuc hién mot lan trudce khi
gawk duyét timg ban ghi. Tiép theo cip pattern-action 2 s& duoc goi trén timg ban ghi,
gidng nhu trong dang don gian cta gawk. Cudi cling cac 1énh trong action 3 s& duoc thuc
hién mot 1an khi qua trinh quyét két thuc. Phan BEGIN thuong duge ding dé khoi tao cac
gia tri, dat tham sb con phﬁn END dugc dung dé thong bao hoan tat hodc bao céo téng két.

Do ndi dung xtr Iy cua dang mé rong kha dai nén ta thuong dua nd vao trong mot file va
dung tuy chon —f dé chi rd file 1énh nay.

Vi du: Tao file myawk nhu sau:
BEGIN { FS=":" ; print “Name, Price” }
$5=="VN” { print $2, $4 }
END {print “End.”}
Két qua khi thyc thi $ gawk -f myawk product nhu sau:
Name, Price
Noodles, 2200
Milk, 5600
Tea, 7000
Computer, 6500000
End.
Trong nodi dung cua action, ta c6 thé tao \,/é sir dung bién ma khong can phai khai bao
trudc. Ngoai ra gawk cling ¢6 san mét so bién la:
FS Dau phan céach truong
NR S6 ban ghi da doc dén thoi diém hién tai
FNR  S6 ban ghi di doc tir file
RS Dau phan cach cac ban ghi (méc dinh 1a ky tu sang dong méi)
NF S trudng trong ban ghi hién thoi
gawk cling cho phép ban dit cha thich 1a diy ky tir bat dau bang dau #.
Vi du: Chuong trinh countpro sau s& dém sé san pham c6 xuat x@ tir Viét nam.
BEGIN { FS=":"; count=0; }
$5=="VN” { print $2, $4; count=count+1; }
END { print “Number of products from VN:”, count }
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Chu y: Trong cac vi du trén, ta da dat lai gia tri cua bién FS dé chi rd dau phan cach
truong la ky tu (¢).
Mot diém dic biét ciia gawk 1a nd cho phép sua dbi dir liéu, tuc 1a thay ddi gid trf cua céc
bi’én tr}Ib’ng §Sl, $2... Tuy nhiénq viéc th‘ay d(f)i nay khf)r}g lam anh huong dén file dir licu
goc, néu muon luu lai cac stra doi ban can diéu hudong ket qua vao mat file khac.
Vi du: Tang gia ctia cac mat hang Trung Qudc thém 5%.

BEGIN { FS=":" ; print "Increasing chinese goods" }

$5=="CN” { $4 += (§4*5)/100 ; print $0 }

END { print “Done.” }
5.1.3. Cdc ciu tric diéu khién
Céu trac diéu khién trong gawk ciing giéng nhu trong C, gdm c6 ciu tric r& nhanh if va
cau trac 1ap while, for, do-while.
= Ciu tric if
Cu phap 1:

if (biéu thirc_logic) { cau lénh }
Néu biéu_thirc_logic dang thi cdu_Iénh s& duoc thyc hién.
Cu phép 2:

if (biéu_thuc logic) {cau lénh 1} else {cdu lénh 2}
Néu biéu_thirc_logic dang thi cdu_lénh 1 s& dugc thuc hién, con khong thi cdu_[énh 2
duoc thuc hién.
Vi du: Tinh tong gia tri ctia cac mit hang Trung Qudc.

BEGIN { FS=":"; tong=0; }

{ if (§5 =="CN") { print $2, $3, $4; tong = tong + $3*$4; } }

END { print “Tong gia tri cac mat hang TQ la: *, tong }
= Céu triic while
Cu phéap:

while (biéu_thirc_logic) { cdu lénh }
Dé‘l}l tién biéu_thirc_logic dugc kiém tra,’néu qug thi cdu_lénh dugc thuc hién va sau do
bieu_thirc logic lai du’qc ki€m tra... , néu biéu thurc logic sai thi cdu lénh khong dugc
thuc hién va vong 1ap ket thuc.
= Céu triic for
Cu phép:

for (1énh_khdi tao; biéu thic_logic; 1énh ting) { cau lénh }
Dau tién lénh_khéi tao dugce thuc hién, tiép theo biéu_thirc_logic duge kiém tra, néu dung
thiq cdu_lénh d}rqc tl}uc hién va lénh_tang dugc thyc hién, sau do6 biéu thirc logic lai duqc
ki€ém tra... , n€u biéu_thirc_logic sai thi cau_lénh khong dugc thyc hién va vong lap két
thuc.
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Vi du: Gia str c6 mot file dit liéu vé khach hang tai ngan hang ABC theo dinh dang sau:

M3 tai khoan:Tén chu tai khoan: Thang giri:Tién giri ban dau
Ta can tinh tién ma mdi khach hang nhan dugc khi hét ky han, biét 1ai suét 1 0.55 %.
BEGIN { FS=":"; print “Bat dau.”; }
{ tien = $4;
for(thang=1; thang <= $3; thang++) { tien = tien + 0.55*tien; }
print $2, tien }
END { print “Ket thuc.* }

Chu y: Trong cAu trac 1ap ta co thé str dung 1énh break va continue. Lénh break s€ thoat
ngay ra khéi vong 1dp, cac cau lénh sau break khong dugc thuc hién. Lénh continue s€
chuyén sang ngay lan lap tiép theo.

* Lénh next va exit

Thong thudng gawk s& xtr Iy xong mdt ban ghi rdi tiép tuc xir Iy ban ghi tiép theo. Néu
mudn bo qua ban ghi, ta dung 1énh next. Lénh next s& yéu cau gawk dimg viéc xtr 1y ban
ghi hién tai d¢ chuyén sang xt 1y ban ghi tiép theo. Khi d6 cac cau 1énh lai dugc thuc hi¢n
tir dau trén ban ghi tiép theo.

Lénh exit yéu cau gawk két thuc ngay viéc duyét cac ban ghi trong file, va nhay dén thuc
hién cac 1énh trong mau END (néu c6).

5.2. vi

Mic du ¢6 thé c6 nhiéu trinh soan thao khac nhau duoc cai trén Linux, song tat ca moi hé
thong déu co hai trinh soan thao chuan 1a Ed va Vi, chung 13 cic tmg dung duoc phat trién
danh cho hé diéu hanh Unix. Vi 1 tén viét tit cta tir Visual va cho dén nay van dugc xem
nhu 14 trinh soan thao vian ban dugc ding rong rii nhat trong Linux. Con Ed, trinh soan
thdo dong thi hiém khi dugc st dung bdi vi nd chi cho phép hién thi va soan thao theo
ting dong mot. Vao thoi diém Unix duoc phat trién, trinh soan thao Vi ¢6 nhiéu vu diém
dang ké so voi cac trinh soan thdo khac. Tuy nhién dén nay da c6 nhi€u trinh soan thao
manh va dé str dung hon nhu WordPerfect, Crisplite...
Ban c6 thé khong can hoc Vi song nhitng kién thirc vé& Vi c6 thé gitip ich cho ban vi d6 1a
mot chuan trén tat cd moi phién ban Unix va Linux. Vi luén giong nhau trén moi h¢ thong.
Vi ¢6 ba ché d6 1a: ché d6 1énh, ché do nhap va ché d6 soan thao dong. Trong mdi ché do
thi y nghia ciia cdc phim bam s& khac nhau. Ban c6 thé soan thao mot file vin ban bang
cach goi vi v6i ddi s6 1a tén file.
Vi du:

$vi myfile
Ban ddu ban s& ¢ ché do 1énh, mudn chuyén sang ché d6 nhip dé soan thao file, ban an
phim a, i hodc Insert. Sau khi soan thao xong, ban c6 thé chuyén sang ché do 1énh bang
phim Escape. O ché do 1énh ban c6 thé thuc hién nhiéu thao tic nhu copy, cit, dan van
ban hodc tim kiém, thay thé vin ban nho cac phim Iénh khac nhau. Muén ghi lai file va két
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thtc, ban gd 1énh :w va :q. Néu khong mudn luu lai ndi dung thay ddi, ban g0 1énh :q.
Hoic ban ciing c6 thé dung 1énh ZZ dé vira thuc hién luu file két thic Vi.

5.3. emacs

Emacs 12 mot trinh soan thao vin ban hudng ving dém (buffered-oriented), gidng nhu mot
bo xr 1y tir (word processor). Trong Emacs khong c6 su phan biét giita cac ché do soan
thao nhu trong Vi hay Ed, tit ca cac phim trén ban phim déu 1a nhiing phim nhap dir liéu,
cac I¢nh la nhitng t6 hop phim voéi Ctrl hay Alt. Emacs c6 vai tram 1énh khac nhau va
ngoai ra né con cho phép mé nhiéu cira s6 soan thao cliing mot luc.
Khi ban soan thao file trong mot trinh soan thao nao do, ndi dung file dugc copy ra mot
ving dém va céc thao tac soan thao s& xur Iy trén ving dém nay. Rat nhiéu trinh soan thao
chi c6 mdt vung dém va do do chi cho phép ban m¢ ting file mét. Tuy nhién Emacs c6 thé
quan 1y nhiéu ving dém ddng thoi gitip ban c6 thé soan thao nhiéu file cing mot lic. Ban
ciing c6 thé soan thao trén cac cung dém chira ndi dung vin ban da xoa hay di copy hodc
tao ra mot vung dém riéng, gd ndi dung va sau do6 ghi vao file.
Céc dac tinh chinh cia Emacs bao gom:
- Hién thi theo ndi dung cua van ban. Emacs co thé hién thi theo ct phap cuia céc
ngon ngtt nhu C/C++, Java, HTML...
- Tai liéu hudng dan st dung diy du va online, gdm c6 ca bai giang cho nguoi méi
bt dau.
- Kha nang mé rong dung Emacs Lisp.
- HO tro nhiéu ngon nglr nhu tiéng Nga, Hy lap, Nhat, Trung Quéc, Viét Nam...
- Nhiéu chuc ning mé rong cd san va co thé dugc dua thém vao, chéng han nhu chirc
ning kiém tra 16i chinh ta.
Hién nay Emacs va XEmacs (ban mé& rong cua Emacs) van duoc ding kha pho bién dé
soan thao cac ma nguén nhu C/C++, Java, HTML...
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Phu luc: Bang tém tit cac 1énh thong dung trong Linux

Céc I¢nh xur 1y file/thu muc

Lénh Y nghia
< tén_file biéu hudng tu file ra STDIN
> tén_file biéu hudng tii STDOUT vao file
>> tén_file Diéu hudng tu STDOUT thém vao file

cau_lénhl | cédu_lénh2

Lay két qua Iénh 1 lam dau vao cho Iénh 2

cat Hién thi n6i dung file

cd Thay déi thu muc lam viéc

chmod bat quyén trén file

cp, mv, rm Copy file, di chuyén file, xoa file

head, tail Hién thi phan dau, phan cudi cua file

mkdir, rmdir Tao thu muc, xoa thu muc

more Xem tung phan ndi dung file

pwd Xem duéng dan t6i thu muc hién tai

tee Ghi dii liéu vao file dong thgi hién thi ra man hinh

chown, chgrp

Thay d6i ngudi sd hiiu, nhdm ngudi dung

od Hién thi n6i dung file nhi phan theo tling byte
file Xem kiéu file

In Tao lién két file

find Tim kiém file

mount, umount

Ghép néi, gd ghép néi hé thdng file

Céc 1énh xtr 1y dir li¢u

cmp, comm, diff

So sanh néi dung hai file

grep, fgrep, egrep

Tim ki€m ndi dung trong file

wcC

PEm sb tu, s6 dong va s ky tu trong file

sort Sap xép dii liéu theo trudng
uniq Loai bo cac dong giéng nhau
cut L&y ra mét s6 trudng dii liéu
join NGi 2 file c6 cung truidng két ndi
gawk XU ly di liéu trén file
sed Loc soan thao

Cac 1énh khac
clear Xda man hinh
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date Xem ngay thang hién tai

echo Hién thi xau ky td ra man hinh

alias, unalias bat bi danh, huy bi danh cho I1énh

set Thiét dat thudc tinh hoac dat cac bién déi s6
who, users Liét ké nhiing ngudi dang truy nhap hé théng
whoami Hién thi thong tin v& ngudi dang truy cap
free Hién thi thong tin vé sd dung bd nhé

du Xem théng tin su dung file trén dia cling
df Hién thi dung lugng con tréng trén dia

tar Luu trii file/thu muc

gzip, gunzip Nén file va giai nén file

rpm Cai dat phan mém

ps, top Liét ké cac tién trinh

fg, bg Bua tién trinh Ién foreground, background
kill Huy ti€n trinh

& Tao mat tién trinh background

let Tinh toan sé hoc

test So sanh va kiém tra

env Liét ké cac bién maoi trudng

Ipr, Ipq, Iprm In, xem théng tin in, huy I1énh in

apropos Hién thi tén l1énh dua trén tl khod tim kiém
man Tra cdu chi ti€t I€nh

info Hién thi cac thong tin hiiu ich vé Iénh
export Xuét bién cho cac subshell

history Xem lich su cac Iénh

mc Vao trinh duyét thu muc

logout bang xuét

exit Thoat khéi shell

shutdown Tat hoac khdi dong lai hé thdng

su Dang nhap bang quyén root

useradd Thém ngudi sd dung

passwd Doi mat khau

Muébn biét chi tiét 1&énh, g6: man tén_lénh
Tham khao thém cac Iénh tai:
http://www.computerhope.com/unix/overview.htm
http://www.ss64.com/bash/index.html
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